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Dear ladies and gentlemen,
Dear readers,

The present research report, which refers
to the 2012 and 2013 periods, places em-
phasis on the progress made of the medi-
cal faculty of the University of Wirzburg and
the participating scientists. | would like to
invite you to take the time to study this doc-
ument.

The Julius Maximilians University of Warz-
burg belongs to a group of the strongest
research universities in Germany. This posi-
tion owes largely to the achievements in life
sciences and medicine, which are outstand-
ing on an international standard. The latest
ranking by the German Research Founda-
tion (Deutsche Forschungsgemeinschaft,
DFG) from 2012 placed the life sciences in
Waurzburg in second position (measured in
funding per professorship), after Freiburg.
Medicine is ranked at the excellent third
place after Heidelberg and Hannover. Also,
in other international rankings, medicine
and life sciences are placed in leading po-
sitions. The Leiden ranking for 2013, which
values the performance of universities after
publication achievements, places medicine
/ biomedicine worldwide on rank 132, in Eu-
rope on rank 57 and in Germany on rank 6.
The portion of publications which accounts
for 10% of the most-cited publications per
field formed part of this evaluation. We owe
this success to the single achievements of
many engaged and creative scientists, but
also to structure-building measures which
were created and further developed as in-
terdisciplinary research centers since the
1990’s. Thus, the prevailing part of the re-

ceived research funds also flows to scien-
tists of the research centers.

An important landmark in the development
of the research centers was the consolidati-
on of the funding of the Rudolf Virchow Cen-
ter for Experimental Biomedicine in the Ba-
varian State budget in 2013. With the allo-
cation of positions, both the university and
the medical faculty have made substantial
contributions to the permanent financing of
the Rudolf Virchow Center — with the expec-
tation that there important impulses may go
out to the local scientific community and
that third-party funded joint research pro-
jects will be initiated in the future. Indeed,
the Collaborative Research Center 688,
“Mechanisms and Imaging of Cell-Cell In-
teractions in the Cardiovascular System®,
to which numerous members of the Rudolf
Virchow Center belong, was recommended
for further funding. Together with the acti-
vities within the Comprehensive Heart Fai-
lure Center (Deutsches Zentrum flr Herzin-
suffizienz, DZHI), this collaborative research
center is the crystallization point of cardio-
vascular research in Wurzburg.

A new Transregjo-Collaborative Research
Center 124, “Pathogenic Fungi and their Hu-
man Host: Networks of Interaction” was ini-
tiated together with Jena. Together with two
other collaborative research centers within
infection research (Collaborative Research
Center 630, “Recognition, Preparation and
Functional Analysis of Agents against Infec-
tious Diseases”, Transregio-Collaborative

Research Center 34, “Pathophysiology of
Staphylococci in the Post-genomic Era”),
is this newly established collaborative re-

Fig.1: Signing the cooperation agreement for the Max Planck-Research Group for “sys-
tem immunology”, in the presence of Science Minister Dr. Wolfgang Heubisch (middle),
the president of the Max Planck-Society, Prof. Dr. Peter Gruss (left), and the president of
the University of Wirzburg, Prof. Dr. Alfred Forchel. (Photo: Peter Henza).
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search center also an expression of the re-
search strength of the scientists working in
the Research Center for Infectious Diseases
(Zentrum fUr Infektionsforschung, ZINF) as
is the DFG-funded research group “Sphin-
golipid Dynamics in Infection Control” es-
tablished in 2013. The scientists from the
areas of oncology, neurosciences as well as
regenerative medicine and biomaterial re-
search were also very successful, and their
activities are supported by numerous fund-
ing agencies and they have received many
distinguished honors and awards.

Of outstanding importance for the scientific
location of Warzburg is the decision of the
Max Planck-Society and the Bavarian State
Government to establish Max Planck-Re-
search Groups for “Systems immunology”
in Wdrzburg. On the 11th of June, 2013
the president of the Max Planck-Society,
Prof. Dr. Peter Gruss, and the president of
the University of Wurzburg, Prof. Dr. Alfred
Forchel, signed, in the presence of the Ba-
varian Minister for Science and Arts, Dr.
Wolfgang Heubisch, a cooperation agree-
ment. With this agreement, funding has
been guaranteed for three research groups
for at least five years. The thematic focus
allows a large number of interactions with
the research groups and the scientific main
focuses of the faculty, which will stimu-
late, in the long term, biomedical research
in Wurzburg. Presently, the medical faculty
pursues the appointment of the three pro-
fessorships who will lead the Max Planck-
Research Groups.

The former Science Minister Dr. Wolfgang
Heubisch has played a decisive role in the
establishment of the Max-Planck-research
groups. | would like to take this opportunity
to convey my sincere thanks to Dr. Wolfgang
Heubisch for his constant support of our
faculty during his term of office. Thanks also
to all scientists of the medical faculty. Their
collective effort and their creativity were the
basis of the success in the last years. | en-
close the public and private donors also in
my acknowledgement, like the numerous
reviewers and the members of the scien-
tific advisory boards who took a critical look
at our research projects. | would also like to
thank everyone who have committed them-
selves to our faculty, to the basic conditions
of the excellent research and teaching as
well as to the support of the young scientific
and medical generation.

Wirzburg, March 2014
Professor Dr. Matthias Frosch
Dean



INTERDISZIPLINARE =
BIOMATERIAL- UND DATENBANK I
E,w WOURZBURG
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Group photo in front of the new building housing the Interdisciplinary Bank of Biomaterials and Data. From left: Director the Bank of
Biomaterials and Data Professor Dr. R. Jahns, Mrs. A. Bauer-Chesauan (architect), Medical Director Professor Dr. C. Reiners, behind
him Nursing Director G. Leimberger, Member of Parliament V. Halbleib, Member of Parliament O. Jorg, keynote speaker Professor Dr.
E. Bdéttinger (New York), Administrative Director Mrs. A. Simon, Dean Professor Dr. M. Frosch, R Mack (building authority Wiirzburg),
Dr. H. Braun (Federal Ministry of Education and Research) and Member of Parliament R Lehrieder.

Handing over of the keys for the Interdisciplinary Bank
of Biomaterials and Data. From left to right: Medical Di-
rector Professor Dr. C. Reiners, Dean Professor Dr. M.
Frosch and Director of the Bank of Biomaterials Profes-
sor Dr. R. Jahns.




For his long standing achievements in the Medical Facul-
ty of the University of Wirzburg, the Rinecker-Medal in
gold was awarded to Professor Dr. med. Dr. h.c.mult. Kurt
Kochsieck (*1930, +2013) on May, 11, 2012 during
the graduation ceremony of the faculty in the Neubaukir-
che. The medal and the certificate were handed over by
the Dean Professor Dr. M. Frosch (left). In his laudation,
Professor Dr. G. Ertl (right) appreciated, besides the sci-
entific achievements of the internist and cardiologist, es-
pecially his contributions to the development of a scienti-
fic strategy of the Medical Faculty.

The , Elterninitiative leukédmie- und tumorkranker Kinder e.V* was honored on November, 25, 2013 by the Medi-
cal Faculty and the University Hospital with the Siebold-Medal. The Siebold-Medal honors people and organiza-

tions, which rendered outstanding services to the Medical Faculty and the University Hospital. In occasion of the
30th anniversary of the , Elterninitiative”, the Medical Faculty and the University Hospital thanked the society for
their protruding credits in the support of children with cancer as well as the support of cancer research. Expres-

sing their appreciation the Medical Director Professor Dr. C. Reiners (left) and the Dean Professor Dr. M. Frosch

(right) presented to the “Elterninitiative” the Carl Caspar von Siebold-Medal. The honored society was represen-

ted by the chair Jana Lorenz-Eck (2nd from left) and the founding chair Heidrun Grauer (2nd from right).
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Student numbers, Student evaluation,
examinations

Due to a temporary student influx, each se-
mester currently holds 155-160 students
instead of 140-150. This feat can only be
managed with the help and enormous effort
of the university teaching staff. This com-
mitment and dedication is validated when
looking at the results of the bi-annual eva-
luations and examinations that are regu-
larly completed by students. The class of
autumn 2013, for example, impressively
placed 4" place in the second medical sta-
te examination, which is taken nationally.
Additionally, the Wurzburg Medical Faculty
can be pleased by their exceptional grades
in the CHE University ranking, in the cate-
gory of teaching.

Revision of Medical Licensure Act

Starting in July 2012 the Medical Licensure
Act has undergone an amount of changes
with far reaching consequences. These mo-
difications especially concern the so-called
practical year (PJ), the number of taken sta-
te exams and the clinical clerkships.

Students now have the possibility to absolve
their practical year at other Universities or
teaching hospitals without needing to enroll
in these. This new mobility required several
adjustments such as modifications to the
10" semester and a renewal of contracts
with our own academic teaching clinics.

Furthermore, the revision of the Medical Li-
censure Act has given the specialty general
medicine a boost, by making it a required
field in which students must complete a cli-
nical clerkship. Moreover, each university
must now ensure enough placements for
all students who wish to do their PJ in the
area of general medicine. We accomplished

this by extending our, for the 10" semester
already existent, agreements with surroun-
ding medical practices, to include PJ place-
ments as well.

The education around the topic of doctor-
patient relationships and interaction has
also been expanded. This has been achie-
ved by adding further pre-clinical and clini-
cal courses to the medical curriculum, in-
cluding classes with standardized patients
and discussions with psychology students.

For the newly incorporated subjects pallia-
tive and pain medicine, new lectures have
been designed and those for palliative me-
dicine have already been instituted.

“PJ-license”

In the frame of the KTQ- certification of the
university hospital a new “PJ-license” has
been conceived as an add-on to the already
regularly used PJ-log book. The idea of this “li-
cense” is to demonstrate which tasks are to
be accomplished by students in their PJ and
which are only to be completed by doctors. It
follows the “street-light” model, in which the
red light covers medical tasks that fall under
the provision of doctors and should under no
circumstance be completed by students. The
green light describes the area of duties, which
mostly can be performed by students autono-
mously, while the yellow light encompasses
those activities, which are more clinic specific
and may need physician supervision.

Teaching hospital

The course offerings in our teaching hos-
pital constantly undergo improvement. The
required course “practical clinical examina-
tion methods” for students in the 5" se-
mester has been expanded to incorporate
new modules, such as neurology. Further-
more, optional classes, including sewing
and knotting techniques for the advanced
or echocardiography, have been added to
the new program. Intermittently more than
17 clinics and institutes make use of the
teaching hospital’s various offers. On top of
this, a further expansion of required courses
and classes with students of nursing is cur-
rently being developed.

Second place in the Goethe-Contest in
Frankfurt

Five students who participated in the yearly
Goethe-Contest in Frankfurt in 2013 placed
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an impressive second place. For 15 conse-
cutive years, medical students throughout
Germany and its neighboring countries
compete against one another in an interuni-
versity contest. Over the course of two days
and under constant time pressure the stu-
dent teams compete in clinical and practi-
cal exercises.

Waurzburg'’s team consisting of: Lisa Bergau-
er, Larissa Joyce Mayer, Mira Méll, Charlotte
Morgner und Julia Taschik was coached by
PD Dr. Stefan Knop of the Medical Clinic I,
who took the role as the team’s supervisor
and consistently helped with the preparati-
on and studying.

Internationalization

The number of Erasmus partner universities
has increased to 35. Within this program fra-
me, Wurzburg's Medical Faculty receives 30
foreign students who enroll in classes at our
University. In exchange we send 40 of our
own students to do a semester abroad at
one of our partner universities. Additional-
ly, through the funding with DAAD sources,
non-European partnerships with Mwanza/
Tansania, Stellenbosch/South Africa, Nagas-
aki/Japan and Wuhan/China have also been
initiated or prolonged. The DAAD and BMBF
funding (KOMPASS) has also made the re-
newal and expansion of the mentoring pro-
gram for foreign students possible. In order
to help the newcomers, the Medical School
of Wirzburg University was the first Warzbur-
ger faculty to issue its website in English.

Competence center for medical educa-
tion in Bavaria

The ministry of education and culture, sci-
ence and art has granted the network for
medical education in Bavaria a third time of
funding for the years 2014 through 2016.
With the help of these resources the Medi-
cal Faculty wants to particularly concentrate
on enlarging its E-Learning-/ Blended Lear-
ning projects.

Chair for General Medicine

As a result of the expansion of the special-
ty general medicine and due to the amend-
ments to the Medical Licensure Act in July
2012, the tasks concerning this specialty
have become too comprehensive to be ac-
complished by only a subsidiary office of the
School of Medicine. As a result we have
now initiated the establishment of a chair
for general medicine.



Chair for medical didactics

To support the professionalization of the
School of Medicine and the education in
both medicine and dentistry the initiati-
on of establishing a chair for medical di-
dactics has also been set in motion. The
new chair holder will support the dean of
student affairs in reforming and redesigning
the curriculum plan for medical students,
addressing the results of the latest evaluati-
on and including all clinics and institutions.
He/she will also help further the training of
teachers and professors, as well as the re-
search completed in the area of teaching
in the Medical Faculty. By creating this new
institution our Medical Faculty is sending a
clear message of wanting to develop and
foster the area of education and working on
maintaining a top placement when it comes
to teaching.

B.Sc/M.Sc. program in Biomedicine and
Biochemistry

The Faculty of Medicine and the Faculty of
Biology offer a joint program in Biomedici-
ne where students are trained at the inter-
face between the classical natural sciences
and clinical research. Ten years after its in-
troduction, the B.Sc. curriculum has been
reformed according to the Bologna process
requirements, and the M.Sc. program has
been extended from its original 3 semes-
ters to 4. The core curriculum consists of
a research-oriented training with intensive
laboratory courses in small groups and an
early immersion in current research topics.

Additional internships in individual work
groups guarantee an efficient and produc-
tive thesis project that concludes with the
final Bachelor or Master thesis, which is,
respectively, written in English. In addition
to scientific training, students can also gain
further qualifications, ranging from regula-
tory and organizational expertise or lecture
and presentation training to scientific ethics
and technical English.

While the Bachelor curriculum is densely
structured, students are rather free to set
their own priorities in the Master program
after finishing the first semester with a man-
datory practical course in model organisms
with accompanying lectures. A special fea-
ture of the Biomedicine program is the high
number of stays abroad. The majority of stu-
dents use this opportunity to broaden their
scientific and personal horizon.

The interest in the Bachelor program con-
tinues to be impressive with more than
1,000 applications for 24 placement spots.
So far 384 students have been enrolled in
the B.Sc. program and further 148 in the
M.Sc. ; the share of female students is ex-
tremely high with 80 % and 76 %, respec-
tively. Most of the graduates opt for further
scientific qualification; about 40 % of the
graduates continue to reside in Wirzburg,
while the remaining graduates choose other
institutions in Germany or abroad.

Since 2009 the Faculty of Medicine and the
Faculty of Chemistry and Pharmacy jointly
offer the additional Biochemistry B.Sc. pro-
gram. The demand for the current 60 study
places is also very high. Here the focus is
not positioned as much on a clinic-related
research, but rather on a reinforced mole-

Fig. 1: In the operating-theater of the teaching hospital, the students are instructed in
the correct behavior in an operating-theater.

cular orientation. A consecutive M.Sc. stu-
dy course was implemented with the start of
the winter semester 2012/2013 and it al-
ready proved to be under high demand.

Concurrent programs for medical stu-
dents

For medical students there is also the opti-
on of a concurrent program in Experimental
Medicine, which offers additional training
in molecular sciences with a clinical focus.
Practical courses and internships provide
first exposure to research projects. Various
seminars help to promote the knowledge of
diverse biomedical science topics, as well
as the training of skills for scientific data
presentations. The program can be expan-
ded to include a thesis project and can then
lead to a full M.Sc. degree.

A similar concept is being pursued with the
concurrent study program in Clinical Re-
search and Epidemiology, which offers ad-
vanced training in patient-oriented clinical
research, including applied epidemiological
and statistical methods. With these diverse
training opportunities, the faculty ensures
that highly qualified up-and-coming scien-
tists are well trained for medically relevant
research.

Dental medicine

Presently, 600 dental students are enrolled
at the University of Wirzburg, 300 of them
in the preclinical and the remaining 300 in
the clinical part of their education.

The clinical curriculum is organized according
to the currently valid Medical Licensure Act
for dentistry students and requires an exten-
sive vocational education and training. The
dental education program is mainly based on
sciences and dental techniques and medici-
ne. The clinical education program deals with
diagnosis and therapy of dental and dento-
facial anomalies and jaw diseases, restora-
tive dentistry, oral and maxillofacial surgery,
prosthetics, orthodontics, as well as perio-
dontics. During their course of studies, stu-
dents practice, develop and enhance their
manual skills at simulation units with training
dolls. Beginning with the 7th semester stu-
dents start to treat patients.

Since 100 years the clinic is located in the
center of Wirzburg. The dental clinic’s loca-
tion guarantees a high patient accessibility
and an immediate proximity to the local po-
pulation. This becomes evident by the high
patient influx. More than 28,000 outpati-
ents, as well as upwards of 1,750 in-pati-
ents have been treated in 2012.



All the departments are equipped according
to the newest technical standard. State-of-
the-art equipment necessary for a modern
dentist training is available. With the new
Medical Licensure Act for dentistry students
the teaching concept will pass through
further modifications. In order to be prepa-
red for future developments a newly equip-
ped simulation unit hall was established in
the winter semester 2010/2011 for student
training in dental preservation. A further si-
mulation unit hall for the surgical training
was set up in 2011. The equipment of the
surgical simulation unit hall was acquired
with the help of tuition fees. In diverse de-
partments interactive training concepts
and problem-based learning integrated in
the clinical education are now offered. Stu-
dents have access to an extensive library
with numerous computer workstations with
Internet connection for their private studies.
Since the winter semester 2013/14 the go-
vernment grant allotted to the dental clinic
is mainly used for the financing of tutors
and a full-time teaching coordinator, as well
as for the financing of extremely expensive
instruments and expendable items for the
student courses. The high financial burden,
which dental students have to bear today,
is thus reduced.

In the winter 2007/2008, for the first time,
a Dean for Student Affairs and a Commit-
tee for Student Affairs have been appointed
for the dental school. The new Medical Li-
censure Act (ZAPrO) for dentistry, which had
been announced for a long time, is about to
be issued and is expected to require signi-
ficant effort for restructuring the studies of
dental medicine.

10



CONTACT DETAILS

The student representative is a group of stu-
dents who advocate voluntarily on the inte-
rests of the medical students. It is our ob-
jective to enhance the conditions for stu-
dying and teaching by our student engage-
ment in cooperation with the academics at
our faculty and to establish a convenient
working atmosphere.

We mainly work on two major aspects: On
the one hand we represent the medical stu-
dents in various committees: in the faculty
council, in the committee of study affairs,
the student council and in the appointment
board of the faculty. Since the tuition fees
were disposed we have worked for a wise
and efficient use of the money in the tuition
fees replacement committee.

On the other hand we care for consultation
and support of the students. This includes
the organization of informative meetings,
parties, cinema evenings and live assign-
ments of the soccer European champion-
ships and Word Cup that gives the students
the chance to socialize with each other and
with students from other semesters in a
more informal way.

At the beginning of the studies we welcome
the beginners in the context of the first se-
mester days. We give them the opportuni-
ty to get to know their new fellow students,
the city of Warzburg and the university. At
the beginning of the clinical part of the me-
dical studies we take the new clinical se-
mester on a guided tour of the hospital and
introduce them to the different clinical com-
plexes and institutes. We publish an infor-
mation booklet which informs the students
about the faculty, lectures, courses, exami-
nations, books, events and further topics.
All information can also be found on our ho-
mepage. During the lecture time our office
serves as a contact point for all problems
and questions students cope with. Further-
more we are up to e-mail and facebook. In
addition we offer different study and infor-
mative material around the study of medi-
cine and the course “Medical English”. We
plan a similar course in French for the next
semester. The “Anamnesegruppe” which is
supposed to help both medicine and psy-
chology students to acquire better percepti-
on and communication skills represents co-
operation with the psychological institute.

The Segmed, a nationwide association of
medical students which offers favorable
medical equipment (e.g. stethoscopes), as
well as the bvmd, that among other things
cares for international exchange programs
for medical students, find a room in our
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premises for their consultation hours. Sin-
ce last semester we have cooperated in-
tensively with the student representatives of
the dentistry faculty and are pleased about
a productive collaboration.

The prevention project MSV (“Mit Sicherheit
verliebt”) which informs pupils about save
dealing with sexuality and contraception and
the teddy bear clinic that leads small child-
ren up to the situation at the physician’s
and at the clinic to take their fear away en-
large the supply around the students” en-
gagement. Furthermore we work together
with the working groups of emergency me-
dicine, homoeopathy, TCM and EMSA and
support social projects. To improve the as-
sistance to our Erasmus students we want
to induce a new program.

Our students” council meeting takes place
weekKly. This serves the exchange of infor-
mation and offers room for discussion about
current requests and for planning new pro-
jects. Students and docents are very wel-
come to join us. Once in the semester we
organize a student representative weekend
to discuss special topics for which we do not
have enough time in the regular meeting.

Among others results of our engagement
are the working group teaching coordina-
tors who represents a close cooperation
with the teaching coordinators to initiate
innovative teaching strategies and the Pro-
moMed convention that shall help students
to find a medical dissertation.

Within the next semesters we want to com-
mit ourselves to the improvement in the
teaching methods. The active use of the
new equipped teaching clinic with library,
practical examination courses, recreation,
study and conference rooms and offer of
optional courses by the students confirms
the success of our work. We are looking for-
ward to a furthermore constructive coope-
ration within the faculty.

The students’ representatives of the medi-
cal faculty



The medical faculty of Wirzburg ranks
among the four oldest medical faculties in
Germany. It was preceded only by Heidel-
berg, Cologne and Erfurt, and thus has to-
day a history of more than 600 years behind
it. Together with theology and law, medicine
had its place among the three higher facul-
ties in 1402 already, at the original founda-
tion of Wdrzburg University. It is not clear,
however, to what degree formal medical
teaching was inaugurated at the time. Cer-
tainly, any regular teaching activities must
have come to an end within a few deca-
des, due to the rapid decline of the Univer-
sity as a whole. Long before 1402 alrea-
dy, Wirzburg was held in high esteem as a
center of medical learning, however. Alrea-
dy in the late 13th century the abbot of the
monastery of Aldersbach in Lower Bavaria
undertook a journey of more than 300 ki-
lometers to consult the learned physicians
in Wurzburg about his failing health. About
the same time, probably around 1280, one
of the most influential vernacular medical
handbooks of the Middle Ages was written,
the “Arzneibuch” of Ortolf von Baierland who
called himself explicitly a “physician from
Wiurzburg”. Compiled “from all the Latin
medical books | have ever read”, Ortolf’s
‘Arzneibuch” offered of summa of medieval
medical learning. From the mid-14th cen-
tury, a topographical illustration of the brain
by the Wulrzburg canon Berthold von Blu-
mentrost has come down to us, which at-
tributed the major rational faculties — imagi-
nation, cogitation and memory — to the va-
rious cerebral ventricles. This made perfect
sense within the ruling Galenic paradigm,
which associated the rational faculites with
very subtle and mobile animal spirits in the
ventricles rather than with the cerebral sub-
stance itself.

In the 16th century, various learned physi-
cians of renown were active in Wirzburg,
Burckhard von Horneck, for instance, and
the physician-poet Johannes Posthius. Only
with the second foundation of the Uni-
versity in 1582, however, formal acade-
mic medical teaching was put into place
again. Again, medicine ranked among the
University’s three higher faculties from
the start, though it took several years un-
til the medical faculty truly came to life. In
1587, the faculty’s statutes were appro-
ved. By 1593, finally, the professors had
been appointed and began teaching. Wurz-
burg had come to offer exceptionally good
conditions for a sound medical education.
Adriaan van Roomen, also known as Adria-
nus Romanus, had been appointed to the
first and most prestigious professorship, the
chair for medical theory. Within a couple of
years, van Roomen, who was also a mathe-

matician of international acclaim, succee-
ded in establishing a flourishing culture of
medical dissertations and disputations and
promoted a number of medical students to
doctors. At the same time, conditions for
clinical, practical training had markedly im-
proved, thanks to the newly founded Julius-
Spital. In contrast to many other contem-
porary hospitals which cared almost exclu-
sively for the aged and invalid, the Julius-
Spital was, from its very beginning, explicitly
designated also as a hospital “in aegrorum
curationem”, i.e. for the medical treatment
of the curable sick. With its many patients,
the Julius-Spital thus offered a welcome
opportunity to medical students to obser-
ve manifold diseases and to witness the ef-
fects of different curative approaches. Such
bedside teaching was very popular among
contemporary medical students and was a
major reason, why a number of medical stu-
dents crossed the Alps and frequented one
the Northern Italian universities, where they
were commonly allowed to accompany the
professors on their visits to the large muni-
cipal hospitals.

After van Roomen’s retirement and death
and due to the recurring outbreaks of plague
and the Thirty Years’ War the Wurzburg Me-
dical Faculty lost much of its international
renown, however. Only very few medical stu-
dents continued to find their way to Wurz-
burg and even fewer were promoted to doc-
tors of medicine. From the late 17th centu-
ry, the government tried to counteract this
trend and initiated important reforms. The
number of medical chairs was raised to five
in 1709; originally there were only two or
three. Following the example of leading pro-
testant universities such as Leiden and Hal-
le a botanical garden was set up — botani-
cal gardens were then considered impor-
tant teaching tools which helped medical
students get familiar with the various plants
used as medicinal drugs. An anatomical
theater was built in the garden pavilion of
the Julius-Spital and the famous Parisian
surgeon Louis Sievert was brought in to im-
prove anatomical teaching. The professor of
anatomy was instructed to dissect a corp-
se at least every four weeks in the winter
time, in the presence of the other profes-
sors. Academic disputations and dissertati-
ons were encouraged. Yet these efforts bore
little fruit, at first. The Faculty lacked profes-
sors whose fame could attract medical stu-
dents from further away, and the teaching
methods remained rather old-fashioned. In
1739, the professors still had to be explici-
tly forbidden to dictate their lectures word
by word. In 1758, Karl Philipp von Greiffen-
klau began his request for a survey of the
Faculty’s state bluntly by asking: “Wherein
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lies the cause of the immense decline of the
Medical Faculty?”

It was due primarily to the incessant ac-
tivities of one man, Carl Caspar Siebold,
that this rather desolate situation changed
within a couple of decades and the Wrz-
burg Medical Faculty became one the fo-
remost institutions of its kind in Germany.
Siebold, since 1769 professor of anatomy,
surgery and obstetrics, began a systematic
drive to improve medical education, intro-
ducing new modern teaching methods. Sin-
ce 1766, medical students had been offe-
red regular clinical instruction again, in the
Julius-Spital. Towards the end of the 18th
century, large- scale reconstruction work
created space for about 200 curable pati-
ents and thus markedly improved the con-
ditions for bedside teaching. Siebold was
also a driving force behind the rebuilding of
the Theatrum anatomicum and behind the
establishment, in 1805, of a modern ope-
ration theatre in the Julius-Spital. Siebold’s
sons were to follow their father’s footsteps
and like him contributed to the moderni-
zation of the hospital care and medical in-
struction. Johann Barthel von Siebold who
worked primarily as an anatomist and sur-
geon lectured on pathological anatomy for
the first time. Adam Elias von Siebold conti-
nued his father’s efforts to improve obstetri-
cal training for medical students and midwi-
ves. In 1805, he opened the first obstetrical
hospital in Wurzburg in a building which had
formerly housed epileptics.

The rapid ascent of the Medical Faculty
under Siebold and his sons was ultimate-
ly crucial for the survival of the Universi-
ty as a whole. When Wurzburg came un-
der Bavarian rule in 1803, it was the uni-
versity in Bamberg rather than the one in
Wirzburg which was closed. In the process,
the Wirzburg Medical Faculty even saw its
fame further promoted by leading profes-
sors from the former Bamberg institution.
One of Germany’s foremost anatomists,
physiologists and embryologists, Ignaz Dol-
linger, joined its ranks. Like Déllinger, Wil-
helm von Hoven, a former school mate of
Friedrich Schiller, came from Bamberg to
Waurzburg. Later he became a major medi-
cal figure in Nuremberg, and was, by all ap-
pearances, the driving force behind the first
double-blind trial in history, which was orga-
nized in Nuremberg 1835 in an attempt to
disprove the efficacy of homeopathic drugs.
The strongest attraction on German medical
students was exerted, for a couple of years,
by the philosopher Wilhelm Schelling who
sought to put medicine on new, philosophi-
cal foundations. At the height of his fame
in Warzburg, 270 medical students immat-
riculated in one year. Soon, growing disillu-



sionment set in, however, and his audience
shrank rapidly.

Over the following decades, Wurzburg incre-
asingly turned into a center of empirical-
observational and, finally, laboratory-based,
experimental approaches. Clinical instruc-
tion was further improved thanks to a mas-
sive expansion of policlinical care. Thou-
sands of out-patients provided medical stu-
dents with unique possibilities to visit and
observe the patients in their homes and to
take responsibility for their care, guided by
a more experienced physician. Johann Lu-
kas Schonlein, the foremost representati-
ve of the so-called “natural history school”
in medicine, introduced scores of students
to his approach. He called for a detailed
and unprejudiced observation of signs and
symptoms as the basis of a new, empiri-
cally founded nosology. Based on his me-
thod Schénlein described various diseases
for the first time and some like the Scho-
enlein-Henoch purpura (Vasculitis allergica)
carry his name to this day. Nikolaus Anton
Friedreich gave an account of facial nerve
paralysis. Johann Georg Pickel and Johann
Joseph von Scherer helped lay the ground-
work for a modern science of pharmaceutics
and medical chemistry respectively. Around
the middle of the 19th century, Franz von
Rinecker was the Faculty’s dominant figure.
He made important contributions to pedia-
trics, psychiatry and dermatology alike and
thanks to his efforts Wirzburg can boast
one the first pediatric hospitals at any uni-
versity in the world. Under Rinecker’s lea-
dership, Rudolf Virchow and Albert Kolliker
were appointed professors, who helped turn
anatomy and pathology into modern labora-
tory sciences and, in the case of Virchow’s
cellular pathology, provided contemporary
medicine as a whole with a new theoretical
basis. Outstanding contributions also came
from researchers outside of the Medical Fa-
culty, from the biologists Julius Sachs and
Theodor Boveri, for example, and from the
physicist Wilhelm Conrad Rontgen who dis-
covered the x-rays.

By 1900, the Julius-Spital — in 1800 still to
a large degree a last resort for poor, single
patients and invalids — and the various uni-
versity hospitals had become the most im-
portant providers of medical care in Wurz-
burg. In the 1920s, the close and fruitful,
though sometimes conflict-ridden ties bet-
ween the Juliusspital and the Medical Facul-
ty were somewhat loosened when the new
Luitpold-Hospital was built in Grombuhl.
The National Socialist period left deep marks
on the Wirzburg Medical Faculty. The Insti-
tut flr Vererbungswissenschaft und Rasse-
forschung (Institute of Genetic Science and
Racial Research) conducted large scale ge-

netic surveys of the population in the area
around Wrzburg. Werner Heyse, who was
appointed professor of psychiatry in Wirz-
burg in 1939, played a leading role in the
so-called ,Aktion T4”, the organized mass
murder of 10.000s of psychiatric patients
and handicapped men, women and child-
ren between 1939 und 1941. Based on the
»Gesetz zur Verhltung erbkranken Nach-
wuchses” (1933) sterilizations and aborti-
ons were performed in the Maternity Hos-
pital under Carl GauR. The Anatomical Ins-
titute obtained numerous corpses of peo-
ple who had been executed for political re-
asons as well as, through Heyde, about 80
corpses of men and women who by all ap-
pearances had been murdered — possibly in
the gas chambers — with carbon monoxide.
Most of the other hospitals and institutes
were also in some way or other implicated in
National Socialist medicine and almost all
professors lost their chairs after 1945.

The massive air raid in the spring of 1945
damaged or destroyed large parts of the
university and the hospitals. Already a coup-
le of days after the raid, the first operations
were performed again, however, and out-
patient care as well as work on the wards
was resumed. Only ten years after the end
of the war, the Faculty counted three of the
big names in contemporary Western medi-
cine among its members, the surgeon Wer-
ner Wachsmuth, the internist Ernst Woll-
heim and the otorhinolaryngologist Horst
Wullstein. Wullstein not only acquired inter-
national fame with his new method of tym-
panoplasty and his operation microscope.
As the driving force behind the foundation
of a “head clinic” he also set the path for a
development towards the establishment of
interdisciplinary centers which increasingly
came to shape the Faculty and which ac-
ted as crucial catalysts for cutting edge bio-
medical research. In 1992, a new center
for biomedical research was opened on the
Hubland, which today brings together mem-
bers of ten different institutions, from the
faculties of medicine, chemistry and phar-
macy as well as biology. In 2002, the “Vir-
chow Zentrum” was established as a natio-
nal research center for experimental biome-
dicine, endowed with a number of research
professorships and research groups hea-
ded by junior researchers, which also plays
a major role in the “Graduate School of Life
Sciences”. Wirzburg has come to house a
center for research on infectious diseases
and a center for interdisciplinary clinical re-
search. In addition, since 1971, a fair num-
ber of so-called “Sonderforschungsberei-
che” (large, often interdisciplinary research
networks) have been active, financed by lar-
ge grants from the Deutsche Forschungs-
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gemeinschaft. The trend towards interdis-
ciplinary research and medical care gained
further momentum over the last years, with
the creation of a “Zentrum Operative Medi-
zin” (ZOM), a “Zentrum Experimentelle Mo-
lekulare Medizin” (ZEMM) and a “Zentrum
Innere Medizin” (ZIM).

Professor Dr. med. Dr. phil. Michael Stolberg
Institute for the History of Medicine
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Mission and
Structure

In 2013 new research groups were establis-
hed at the Department of Anatomy and Cell
Biology . The neuroimmunological research
group (Head: Prof. Dr. Stefanie Kirten) fo-
cuses on the B cell-dependent immunopa-
thology of the human autoimmune disease
multiple sclerosis (MS), the role of microglia
cells in the disease as well as the develop-
ment of neuroprotective therapeutic strate-
gies. The focus of the research group tu-
mor angiogenesis and drug delivery (Head:
Dr. Erik Henke; Prof. Dr. Suleyman Ergutn)
is to examine the underlying mechanisms,
identify targets and devise novel ways to im-
prove drug delivery in and distribution within
the tumor tissue. Central to our understan-
ding of these pharmacological effects are
the blood vessels that supply the tumor with

oxygen and nutrients but also transport the-
rapeutic agents into the tumor.

The research at the Department of Anatomy
and Cell Biology | is carried out by 3 post-
docs, 5 doctoral candidates and 2 techni-
cal assistants.

Focus of
research

The B cell-dependent immunopathology
of multiple sclerosis
(S. Kurten, N. Wagner)

Multiple sclerosis (MS) is thought to be a
chronic autoimmune disease of the central
nervous system (CNS). While its depen-
dence on T cells is widely acknowledged,
the contribution of B cells to the pathoge-
nesis of MS is still questionable. Next to the
production of autoantibodies and the pre-

sentation of antigens B cells could be in-
volved in the disease through the formation
of ectopic lymphoid structures in the CNS.
The focus of our group is to study the me-
chanisms underlying B cell autoimmunity in
MS. On the one hand, we have established
a model of experimental autoimmune ence-
phalomyelitis (EAE) that is based upon ac-
tive immunization of mice with the myelin
basic protein (MBP)-proteolipid (PLP) fusion
protein MP4. One of the unique features of
MP4-induced EAE compared to other com-
monly employed models is its dependence
on B cells. Using this model, we are cur-
rently studying the role of the cell adhesion
molecule CEACAM1 in the development of
lymphoid organs in the CNS. On the other
hand, following a translational approach our
group is also devoted to developing strate-
gies for monitoring the B cell dependence
of MS in individual patients. For this purpo-
se, we are detecting CNS antigen-specific B
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Fig. 1: The immunopathology of multiple sclerosis. (A) Immune cell infiltrates in the CNS.
(B) Aggregation of B cells (B220+) in the CNS. (C, D) Deposition of myelin-reactive an-
tibodies on spinal cord nerve fibers. (E) Demyelination and axonal damage in the spinal
cord. (F) Production of CNS-specific antibodies in the blood of MS patients as detected
in ELISPOT assays.
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that are strongly expressed in tumor en-
dothelial cells results in an improved vas-
cularization. B: Density, shape and size of
blood vessels differ significantly in different
tumors. Immunohistological staining for
CD31 for visualization of blood vessels in
two different tumors.

cell responses in the blood of patients using
the enzyme-linked immunospot technique
(ELISPQT). It is our ultimate goal to develop
novel therapeutic strategies for MS that tar-
get the B cell component of the disease.

Development of neuroprotective thera-
peutic strategies for the treatment of
multiple sclerosis

(S. Karten, N. Wager, V. Gorboulev)

Currently available treatment options for
multiple sclerosis (MS) mainly target the
inflammatory component of the disease.
However, it is known that neurodegenera-
tion occurs already early on in the disease
and leads to the irreversible loss of axons.
Studying an animal model for MS, our initi-
al analyses have shown that treatment with
the calcium channel antagonist nimodipine
leads to a decrease in axonal damage and
demyelination while supporting remyelina-
tion. This project aims to further study the
mechanisms underlying the neuroprotecti-
ve effects of nimodipine.

Development of microglia cells from the
walls of CNS blood vessels
(S. Kirten, S. Ergin)

Next to the contribution of the adaptive im-
mune system to the pathogenesis of mul-
tiple sclerosis (MS), a critical role for blood-
derived macrophages and CNS-resident mi-
croglia cells is widely acknowledged. Ma-
crophages and microglia occur in two sub-
types. Whereas the subtype M1 asserts a
pro-inflammatory role, an anti-inflammatory
role is assigned to the subtype M2. Here,
we would like to investigate whether micro-
glia cells can develop from the walls of CNS
blood vessels. Subsequently, we are going
to study the role of these microglia cells in
neuroinflammation. A local neogenesis of
microglia cells in patients with MS would
underline the need for treatment strategies
that pass the blood-brain-barrier, are effec-
tive in the CNS itself and also target the in-
nate immune system.

Re-engineering of the tumor vasculatu-
re for improved drug delivery
(E. Henke, S. Ergln)

The vasculature in tumors is characterized
by an immature and defective vessel phe-
notype. This is at least partially caused by
the constant overstimulation of the vascu-
lature in the permanently remodeling tumor
microenvironment. We successfully dampe-
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ned these stimulatory pathways by targeting
transcription factors in the blood vessels’
endothelial cells. As a result the re-engi-
neered vasculature was more mature and
better organized, and was able to supply
the tumors with increased levels of anti-tu-
mor agents. In individual tumors the vessel
phenotype can vary strongly, because diffe-
rent cellular pathways that are involved in
generating the defective tumor vessel phe-
notype are variably activated. A large vari-
ety of regulating proteins have been identi-
fied as potential targets to improve vessel
quality. To identify the most promising tar-
gets for changing the vessel structure, we
established methods to assess the various
defects in the tumor vessels and correlate
them with expression profiles of key media-
tors in these pathways.

Teaching
activity

Courses in microscopic and macroscopic
anatomy, neuroanatomy and cell biology
are held for medical, biomedical and den-
tistry students (a total of about 420 stu-
dents a year).
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CONTACT DETAILS

Mission and
Structure
The research groups at the Department I
of the Institute of Anatomy and Cell Biology
are focusing on a) endothelial barrier in va-
scular inflammation and atherosclerosis, b)
new vessel formation by angjogenesis and
postnatal vasculogenesis in tumor growth
and metastasis, ¢) stem cell biology inclu-
ding embryonic stem cells and adult vascu-
lar wall-resident stem cells, and d) struc-
tural basis of the complex central nervous
functions. The cardiovascular group (Head:
Prof. S. Erglin) investigates mechanisms of
the endothelial barrier which are essential
for vascular hemostasis. The damage of this
barrier is one of the leading causes of vas-
cular disease such as endothelial dysfunc-
tion, vascular inflammation and atheroscle-
rosis. In particular the role of the cell adhe-
sion molecule CEACAM1, the Isoprostanes
and the CEACAM1-Isoprostane-interaction
in vascular inflammation and atherosclero-
sis will be studied. The tumor angiogene-
sis group (Head: Prof. S. Ergun) studies the
role of CEACAM1 in remodeling of tumor
vasculature under therapy and its impact
on tumor metastasis, in particular in pros-

tate and urinary bladder cancer using expe-
rimental in vivo tumor models. In a further
project we want to explore the contribution
of local progenitor and stem cells to tumor
vascularization, particularly those resident
in the wall of pre-existing blood vessels. The
stem cell and regenerative medicine group
(Head: Prof. F. Edenhofer; Prof. S. Erglin) is
working on experimental generation of neu-
ronal stem cells (iNS cells) from adult fib-
roblasts and on endogenous mechanisms
of cellular reprogramming of stem and pro-
genitor cells from the adventitial “vasculo-
genic zone” of the adult blood vessels. The
research of neuromorphology group (Head:
Prof. E. Asan; Prof. R Kugler) studies struc-
tural basis of complex functions in the ner-
vous systems such as monoaminergic and
peptidergic systems and their interactions
on neuronal networks in the amygdala.
The research work at the Department Il is
carried out by 10 postdocs, 6 doctoral can-
didates and 5 technical assistants.

Focus of
research

Endothelial Barrier, Vascular Inflamma-
tion and Atherosclerosis

(S. Erglin, N. Wagner, H. Bémmel, A. Hub-
ner, J. Bauer)

Cardiovascular diseases are leading among
the deadly ending disorders worldwide. The
statement “one is as old as the own ves-
sels” is still ongoing. The research of the
cardiovascular group is aiming on explorati-
on of mechanisms governing the endotheli-
al barrier, formation of neointima and athe-
rosclerosis and regeneration of blood ves-
sels using in vitro-(endothelial migration,
proliferation and tube formation assays), ex
vivo-(arterial ring assays) and in vivo models
(mouse models). In particular, the contribu-
tion of vessel wall-resident progenitor and
stem cells to the formation of neointima
and atherosclerosis, as well as the mecha-
nistic role of CEACAM1 and CEACAM1-Iso-
prostan interaction in these processes and
in the regulation of the endothelial barri-
er, will be studied in vitro and in vivo using
mouse models as Ceacam1-KO, Ceacaml1
endothelial transgene and thromboxane re-
ceptor-KO.

Tumorangiogenesis, Lymphangiogene-
sis and Tumor Metastasis
(S. Ergin, S. Hubner, J. Allmannritter, M.
Veyhl-Wichmann, V. Pfeiffer)

Cancer is the second leading cause of
death worldwide. Tumor growth and meta-
stasis require new blood vessels. “Tumor

Vessel wall-derived stem cells in diseases

* turmor,
= inflammation
* hypoxialischemia

Jasculogenic zone”

A== yassel wall-resident
vascular stem/progenitor
cells

cells

» vessel wall-resident
hematopoietic stem

4 vessel wall-resident
multipotent stem cells

Fig. 1: Clinical impact of VW-SCs. As shown in this figure, VW-SCs can be mobilized in

both directions: (i) toward the outside of the vessel wall, for example, by signals released
from tumor cells, inflammatory processes, and tissue ischemia, and (ii) toward the ves-
sel lumen, for example, hypoxia of the vessel wall, endothelial injury, and atherosclerotic
plaque development (pl). In these processes, VWSCs may contribute to new vessel for-
mation and also to accumulation of inflammatory cells. Finally, VW-SCs hypothetically
can be mobilized from their niche into the vasa vasorum and thus may contribute to the
pool of circulating stem and progenitor cells.
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Fig. 2: Examples of re-programmed cells. Left figure panel: skin keratinocyte-derived
cardiomyocytes (green: a-actinin; blue: nucleus). Right figure panel: induced neuronal
stem cells (iNS cells) directly converted from mouse fibroblasts differentiate into astrocy-
tes in an in vivo model.

dormancy”, by cutting the tumor from the
blood supply, e. g. via therapeutic inhibi-
tion of new vessel formation in tumors, is
still one of the important aims of tumor re-
search. Our group is working on molecular
and cellular mechanisms of tumor vessel
formation via angiogenesis and postnatal
vasculogenesis using in vitro-, ex vivo und
in vivo models. A particular focus of our re-
search lies in understanding of the role of
the cell adhesion molecule CEACAM1 in tu-
mor new vessel formation. In a project gran-
ted by the DFG, we focus on the role of this
molecule in lymphangiogenesis and lym-
phatic metastasis of prostate cancer. Fur-
thermore, we are studying the mechanisms
of vascular remodeling under anti-angioge-
nic therapy, e. g. the vascular stabilization,
which apparently influences the efficacy of
tumor therapy. In this context also the role
of stem and progenitor cells resident in the
adventitia of pre-existing blood vessels will
be investigated.

Stem Cells and Regenerative Medicine
(F. Edenhofer, B Worsdorfer, V. Stoll, S. Er-
gun)

Recently developed methodologies of targe-
ted cellular reprogramming enable thus far
unattainable promising biomedical applica-
tions. Patient-derived reprogrammed cells,
such as induced pluripotent (iPS) cells, re-
present an attractive platform for both, the
modeling of diseases in the cell culture dish
and the development of cell and tissue re-
pair strategies. For the first time, our group
was able to derive artificially induced neu-
ral stem (iNS) cells from mouse fibroblasts.
iNS cells exhibit full self-renewal and are
able to differentiate into the three main cell
types of the central nervous system neu-
rons, astrocytes and oligodendrocytes. Ad-
ditionally, we showed that transplanted iINS

cells yield in partial recovery in animal mo-
dels for demyelinating diseases. In a se-
cond line of research we identified in the
adventitia of human blood vessels a niche
(which we termed vasculogenic zone) har-
boring stem and progenitor cells that are
able to differentiate beyond the vascular li-
neage. Our research activities aim at the
reprogramming and recruitment of endoge-
nous stem cells, respectively, of the cardi-
ovascular system for cell replacement the-
rapy.

Neuromorphology
(E. Asan, P Kugler)

Research of the neuromorphological groups
is focused on analyses of the structural ba-
sis of complex functions in the nervous sys-
tem. Investigations are, for instance, car-
ried out on the influence of monoaminergic
and peptidergic systems and of their inter-
actions on neuronal networks in the amyg-
dala, a brain area with key functions for
emotional processes. Another central pro-
ject is aimed at elucidating the subcellu-
lar localization and translocation of trans-
port molecules for glutamate in glutama-
tergic neurons. Glutamate is the most im-
portant excitatory neurotransmitter and has
to be eliminated after being released from
the synapse by glutamate transporters to
prevent neurotoxic effects. Further light-
and electron microscopic studies are car-
ried out in cooperation with clinical groups,
for instance as contributions to investigati-
ons into alterations of specific neurons in
genetic mouse models for disorders of the
nervous system, into the exact morphology
of specific projection systems in the basal
ganglia, and into the cellular and subcellu-
lar localization of molecules involved in va-
rious signal transduction processes in the
central and peripheral nervous system.
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Proteins of the nucleus

(S. HUbner)

The nucleus of eukaryotic cells is of para-
mount importance. A plethora of nuclear
proteins play an important role in the in-
tegrity of the nucleus. We investigate such
proteins (e. g. Kanadaptin, Lamins) in the
context of fundamental and pathophysiolo-
gical processes (e. g. laminopathies).

Teaching
activity

Courses in microscopic and macroscopic
anatomy, neuroanatomy and cell biology
are held for medical, biomedical and den-
tistry students (a total of about 420 stu-
dents a year). The Department Il organizes
an annual workshop of the Anatomical So-
ciety every two years (next event in the last
week of September 2015).

Klein D, Benchellal M, Kleff V, Jakob HG,
Erglin S. (2013) Hox genes are involved
in vascular wall-resident multipotent stem
cell differentiation into smooth muscle
cells. Sci Rep. 3:2178.

Najjar SM, Ledford KJ, Abdallah SL, Paus
A, Russo L, Kaw MK, Ramakrishnan SK,
Muturi HT, Raphael CK, Lester SG, Hein-
rich G, Pierre SV, Benndorf R, Kleff V, Jaffa
AA, Lévy E, Vazquez G, Goldberg IJ, Beau-
chemin N, Scalia R, Erglin S. (2013) Cea-
caml deletion causes vascular alterations
in large vessels. Am J Physiol Endocrinol
Metab. 305:E519-29.

Szarvas T, LaszI6 V, Vom Dorp F, Reis H,
Szendréi A, Romics |, Tilki D, Riibben H,
Ergin S. (2012) Serum endostatin le-
vels correlate with enhanced extracellu-
lar matrix degradation and poor patients’
prognosis in bladder cancer. Int J Cancer
130:2922-9.

Thier, M, Wérsdérfer B Lakes Y B, Gorris
R, Herms S, Opitz T, Seiferling D, Quandel
T, Hoffmann B Néthen M M, Briistle O &
Edenhofer F. (2012) Direct conversion of
fibroblasts into tripotent neural stem cells.
Cell Stem Cell 10:473-9.

Bonn M, Schmitt A, Lesch KB Van Bocks-
taele EJ, Asan E. (2013) Serotonergic in-
nervation and serotonin receptor expres-
sion of NPY-producing neurons in the rat
lateral and basolateral amygdaloid nuclei.
Brain Struct Funct. 218:421-35.
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Mission and
Structure

The Institute of Physiology comprises Chairs
for Vegetative Physiology and for Neurophy-
siology (Professor M. Heckmann). The buil-
ding accomodates the research laboratories
and offices, a lecture hall seating 200 stu-
dents, course laboratories, seminar rooms,
and a library. Facilities for animal husband-
ry, for work with radioactive isotopes and a
repair shop are also available. The research
at Vegetative Physiology is focused on Car-
diovascular Physiology and three research
groups are led by the University Professors
Dr. Michaela Kuhn, Dr. Andreas Friebe and
Dr. Kai Schuh.

Major Research
Interest

We investigate the regulation and function
of guanylyl cyclase (GC) receptors and of
their second messenger cyclic GMR. Some
of these receptors are transmembrane pro-

teins, such as GC-A, the receptor for at-
rial (ANP) and B-type natriuretic peptides
(BNP), and GC-B, receptor for C-type NP
(CNP). In contrast, the GC receptor for nit-
ric oxide is intracellular (NO-GC). To dissect
the regulation, pleiotropic functions and di-
sease relevant alterations of these hormo-
nes and of cGMP, we generate and charac-
terize genetic mouse models with conditio-
nal, cell-specific deletion of these receptors
or of regulatory proteins involved in their si-
gnal transduction. Other projects focus on
the function of cytoskeleton-associated
proteins containing EVH1 domains, such
as SPRED (Sprouty-related protein with an
EVH1 domain), MENA and VASP. Our re-
search is supported by the DFG (SFB 688,
etc.), the IZKF und the CHFC Wirzburg. Our
teaching duties are financed by the Univer-
sity of Wlrzburg,

Cardiovascular functions and cellular si-
gnaling pathways of ANP and BNP and
role of CNP in long bone growth

(M. Kuhn, B. GaRner, K. Volker, H. Ober-
winkler, W. Chen, F. Werner, T. Premsler, S.
Hupp, H. Nakagawa, M. Klaiber and cowor-
kers)

All cardiovascular cell types express both
particulate GC-receptors, GC-A and GC-B,
although at very different densities. Cardi-
omyocytes mainly express GC-B, whereas
endothelial  cells
have a much high-
er density of GC-A
receptors. Hence,
in  myocytes ANP
provokes only very
small, local (sub-
membrane) increa-
ses of cGMP whe-
reas CNP additio-
nally increases cy-
tosolic cGMP le-
vels. The ANP/GC-
A system activates
cGMP-dependent
protein  kinase |
(cGKI) to an inhi-
bitory phosphoryla-
tion of TRPC3/C6
channels, there-
by attenuating pa-
thologjcal calcium
influx. Such auto/
paracrine  actions
of the cardiac, hy-
potensive hormone
ANP mediate local,
antihypertrophic
and antifibrotic ef-
fects which coun-

teract pathological cardiac remodelling.
CNP influences electromechanical coup-
ling, for instance by stimulating cGKI-me-
diated phosphorylation of phospholamban
and troponin |, ultimately enhancing inotro-
py and lusitropy. The role of these signaling
pathways in cardiac homeostasis is empha-
sized by the phenotype of mice with car-
diomyocyte-restricted inactivation of cGKI,
which develop severe dilatative cardiomyo-
pathy in response to enhanced cardiac af-
terload (Frantz et al., 2013).

Our research demonstrates interesting si-
milarities of ANP signal transduction in car-
diomyocytes and endothelial cells. Similarly
to myocytes, in endothelial cells the ANP/
GC-A/cGMP/cGKI pathway counterregula-
tes the activation of TRPC3/C6 channels,
for instance by mast cells or by their main
inflammatory mediator histamine. Thereby
ANP stabilizes the endothelial barrier and
attenuates an acute inflammation. In cont-
rast, the CNP/GC-B system apparently does
not directly modulate endothelial permea-
bility.

The peptide CNP received this name based
on its sequence homology to ANP but in
fact CNP barely stimulates renal function.
Instead, this hormone, which is made by
chondrocytes and endothelia, critically sti-
mulates long bone growth. In collaborati-
on with Dutch colleagues we characteri-
zed an heterozygous activating mutation of
the GC-B receptor in a patient with skeletal

Fig. 1: Immunohistochemical localization of nitric oxide-sensiti-
ve guanylyl cyclase in internal urethral sphincter. It is a merge of
an image stained red for nitric oxide-sensitive guanylyl cyclase and
green for a-smooth muscle actin (Lies et al., J. Phys., 2013).
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Fig. 2: Mena/VASP gene deficiency results in cardiac hypertrophy (A) and leads finally to

a dilated cardiomyopathy with a severly reduced cardiac performance (B,C; Benz et al.,

2013).

overgrowth. Interestingly, this specific point
mutation (Arg->Cys) is located near to the
ATP-binding pocket of the kinase homology
domain (KHD) of GC-B; the guanylyl cycla-
se domain is unaltered (Hannema et al.,
2013). Yet, the mutation greatly enhances
the stimulatory effect of ATP on CNP-depen-
dent synthesis of cGMP. The role of the
KHD is uncertain. Our observations unra-
vel a new potential molecular target for the
treatment of achondroplasia Type Marotea-
ux. Most of these dwarf patients are homo-
zygous for inactivating mutations in the ge-
nes encoding CNP or GC-B.

In summary, our research demonstrates
that “natriuretic peptides” exert multiple
important physiological extrarenal actions.

The significance of NO/cGMP signaling
in the cardiovascular and gastrointes-
tinal system

(A. Friebe, D. Groneberg, R. Jager, B. Lies,
N. Bettaga, S. Dunnes, L. Kehrer)

NO-sensitive guanylyl cyclase (NO-GC) has
a key function in the NO/cGMP cascade by
catalyzing the synthesis of the intracellu-
lar signaling molecule cGMP. As the most
important receptor for the signaling mo-
lecule nitric oxide (NO) NO-GC is involved
in many physiological regulatory proces-
ses. We have generated transgenic mice
with global deletion of NO-GC. These mice
show increased blood pressure, gastroin-
testinal dysmaotility, early postnatal lethali-
ty and shortened bleeding time. The identi-
ties of the individual cell types and tissues
responsible for the respective phenotypes
are not yet clear. To characterize the role
of NO-GC in gastrointestinal motility and
lower urinary tract function, we generated
mouse KO lines in which NO-GC is speci-
fically ablated in smooth muscle cells or
interstitial cells of Cajal or both. Our ob-
servations in these mice showed that both
smooth muscle cells and interstitial cells
of Cajal mediate gastrointestinal nitrergic
relaxation (Groneberg et al., 2013) and lo-
wer urinary tract relaxation (Fig. 1; Lies et
al., 2013).

Physiological characterization of EVH1
domain-containing proteins

(K. Schuh, M. Ullrich, M. Abefer, P Benz
and co-workers)

Gene trapping is an elegant tool to combine
the ablation of a specific gene with parallel
analyses of promoter activity of the trapped
gene. We used this technique to characte-
rize the relevance of various EVH1 domain-
containing proteins in vivo. At present, we
investigate the effects of SPRED and Mena/
VASP-deficiency on the cardiovascular sys-
tem. Of particular interest are the involved
intracellular signalling pathways and the re-
gulation of the cytoskeleton. We could show
that Mena/VASP gene ablation leads to a
disarrangement of the actin cytoskeleton in
the heart with severe consequences for the
electrical conduction and contractile per-
formance, finally resulting in cardiac failure
(Benz et al., 2013).

Teaching

The chairs of Vegetative Physiology and
Neurophysiology offer a broad spectrum of
lectures, integrative seminars and practical
courses for students of Medicine, Dentistry,
Pharmacy, Biology, and Biomedicine. A ma-
jor focus is the intensive teaching of Ve-
getative Physiology and Pathophysiology to
students of Medicine (3rd - 4th term). In
winter 2013 Professor Andreas Friebe re-
ceived the Albert Kélliker-award for his out-
standing seminars and courses. These uni-
versity fundings must be dedicated to im-
prove teaching.
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Benz PM, Merkel CJ, Offner K, AbeSer M,
Ullrich M, Fischer T, Bayer B, Wagner H,
Gambaryan S, Ursitti JA, Adham IM, Linke
WA, Feller SM, Fleming I, Renné T, Frantz
S, Unger A, Schuh K. (2013) Mena/VASP
and lI-Spectrin complexes regulate cyto-
plasmic actin networks in cardiomyocytes
and protect from conduction abnormalities
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Signal.12;11:56.
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M. (2013) Stress - dependent dilated
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34:1233-44.
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M, Kuhn M, Wit JM. (2013) An activating
mutation in the kinase homology domain
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deformities. J Clin Endocrinol Metab 98:
E1988-98.

Lies B, Groneberg D, Friebe A. (2013)
Correlation of cellular expression with
function of NO-sensitive guanylyl cyclase
in the murine lower urinary tract. J Physiol.
591:5365-75.



CONTACT DETAILS

Mission and
Structure

Our research focuses on synaptic transmis-
sion, synaptogenesis and neuronal excita-
bility from the molecular to the cellular and
systems levels. We use the mouse and the
fruit fly Drosophila melanogaster as prime
model organisms and combine electrophys-
iological methods, molecular biological and
genetic tools with high-end microscopy.

Major Research
Interests

Presynaptic proteins and spatial work-
ing memory in Drosophila melanogas-
ter

(K. Neuser, M. Heckmann)

Intelligent behaviour is based on learning
and usage of memorized contents. Dro-
sophila melanogaster flies show intelligent
behaviour as well. For example, they pos-
sess a spatial working memory. That is, they
are able to store the position of visual ob-
jects and to use that memory content to
show goal-directed movement even if the
object has disappeared. This project aims
to test whether the neuronal correlate of
working memory can be linked to the mo-
lecular organisation of presynaptic proteins.
Distinct sets of necessary neurons will be
identified and the learning performance of
transgenic fruit flies with altered composi-
tions of presynaptic active zone proteins will
be tested.

Nanoscopy of endplate active zones
(M. Pauli, M. Heckmann)

Presynaptic active zones are too small to
be resolved by conventional light micros-
copy. In electron micrographs active zones
of neuromuscular endplates appear as or-
dered structures. We study endplate active
zones using super-resolution dSTORM light
microscopy together with the Sauer labora-
tory (Department of Biotechnology and Bio-
physics) with the aim to identify the molecu-
lar components of this ordered structure.

Molecular mechanisms of synaptic dif-
ferentiation

(M. Paul, M. Heckmann)

Information processing in the nervous sys-
tem is regulated by interaction of numerous
proteins. Electrophysiological techniques as
well as confocal and super-resolution mi-
croscopy are used to investigate the mo-
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lecular mechanisms of functional and struc-
tural differentiation of active zones.

Adhesions-GPCRs - Signaling molecules
with versatile physiological functions
(T. Langenhan)

Adhesion-GPCRs are evolutionarily high-
ly conserved receptors that are present on
cell surfaces of all major tissue types from
earliest developmental stages onwards until
adulthood. Several physiological functions
of Adhesion-GPCRs have been determined
including their contribution to tissue polari-
1y, cell fate induction and the facilitation of
specific cell-cell interactions. We are cur-
rently investigating the molecular proper-
ties of Adhesion-GPCRs using animal and
cell culture models, which permit the lar-
ge functional versatility of Adhesion-GPCRs.
We are specifically interested in the proces-
ses involved in Adhesion-GPCRs signal per-
ception and transduction.

Regulation of cellular excitability by po-
tassium background currents
(E. Wischmeyer, F. Doring)

Two-pore domain K* (K,,) channels give rise
to time- and voltage- independent back-
ground currents that substantially control
cellular excitability and K* homeostasis. The
activity of K,, channels is modulated by va-
rious physical and chemical stimuli as well
as by G-protein coupled receptors. As some
members of the K,, channel family (TREK,
TRESK) are prominently expressed in neu-
rons of the nociceptive system they most
probably play an important role in pain re-
ception. Therefore, we address the question
whether excitable processes of nociception
and inhibitory effects of K, channels are re-
gulated by identical signaling cascades.

Antidepressive drugs are able to downre-
gulate the activity of K,, channels (TASK,
TREK). These properties may explain the
beneficial antidepressive effects in brain as
well as unwanted arrhythmias in heart. The
importance of K,, channels for heart ac-
tion and cardiac side effects of antidepres-
sants are currently investigated in knock-
out mouse models.

Changes in serotonin metabolism substan-
tially interfere with emotional states such
as mood and anxiety. Neuronal potassium
channels are controlled by the activation of
different serotonin receptors and thus are
molecular targets for changes in emotions.
We investigate the contribution of K+ chan-
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Fig. 1: Molecular structure of active zones. Investigations by the Kittel Emmy-Noether
group in collaboration with the Sauer laboratory (Department of Biotechnology and Bi-
ophysics) concerning the spatial distribution of the Bruchpilot (Brp) protein in active zo-
nes. Application of ,super-resolution light-microscopy (STED and dSTORM) permits the
identification of ultrastructural details concealed in conventional confocal imaging. A
and B from Kittel et al., 2006. Scale bar: 1 um (A, B), 500 nm (C).

nels to the regulation of emotional behavi-
or especially anxiety disorders and depres-
sion.

Physiology and plasticity of the active
zone in vivo
(R. J. Kittel, DFG Emmy-Noether research
group leader)

Synapses are specialised intercellular con-
tact sites, which serve as the communica-
tion link between neurons and their part-
ner cells. At chemical synapses, calcium-
ion (Ca?*) influx triggers the fusion of trans-

mitter-laden vesicles with the presynaptic
membrane at a specific sub-cellular regi-
on termed the active zone. Transmitter sub-
stances released by this process then diffu-
se across the synaptic cleft and are sensed
by postsynaptic receptors to convey signal
transduction. A hallmark of synaptic trans-
mission is its plasticity, which enables syn-
apses to regulate complex brain processes
by filtering, modifying, or integrating infor-
mation. The details of active zone physio-
logy and how its modulation contributes to
synaptic plasticity are, however, barely un-
derstood. By combining genetics with high-
resolution opto- and electrophysiological
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methods in Drosophila melanogaster, this
project tests the hypothesis that active zone
physiology is modified during activity-indu-
ced plasticity in vivo.

Teaching

We teach physiology and pathophysiology to
undergraduates enrolled in medicine, den-
tistry, biomedicine, pharmacy, psychology
and neurobiology (lectures, practical and
comprehensive courses, seminars). The cli-
nical aspect of human physiology is convey-
ed in integrated seminar series, which are
held in collaboration with clinicians, which
co-lecture on physiological topics.

Ljaschenko D, Ehmann N, Kittel RJ.
(2013) Hebbian plasticity guides maturati-
on of glutamate receptor fields in vivo. Cell
Rep 3:1407-1413.

Prémel S, Frickenhaus M, Hughes S, Mes-
tek L, Staunton D, Woollard A, Vakona-
kis |, Schéneberg T, Schnabel R, Russ AR
Langenhan T. (2012) The GPS motif is a
molecular switch for bimodal activities of
adhesion class G protein-coupled recep-
tors. Cell Rep 2:321-331

Renner U, Zeug A, Woehler A, Niebert M,
Dityatev A, Dityateva G, Gorinski N, Guse-
va D, Abdel-Galil D, Fréhlich M, Déring F,
Wischmeyer E, Richter DW, Neher E, Poni-
maskin EG. (2012) Heterodimerization of
serotonin receptors 5-HT1A and 5-HT7 dif-
ferentially regulates receptor signalling and
trafficking. J Cell Sci: 125 2486-99.

Schmidt H, Brachtendorf S, Arendt O, Hal-
lermann S, Ishiyama S, Bornschein G,
Gall D, Schiffmann SN, Heckmann M, Ei-
lers J. (2013) Nanodomain coupling at
an excitatory cortical synapse. Curr Biol.
23:244-9.



CONTACT DETAILS

Mission and
Structure

In accordance with the research perspec-
tives at the Biocenter, the research inte-
rests at the department extend from func-
tional molecular biology to questions con-
cerning the development of organisms and
their interactions with the environment. All
research groups at this unit use molecular
methods to understand problems in Biology
and Medicine on all levels of the biological
organization. The multi-faceted approach is
reflected in the fact that scientists of the
department are developmental biologists,
molecular biologists, biochemists and bio-
medical researchers and that the head of
the institute is a member of the Medical
Faculty as well as of the Biological Faculty.
The research focus is the molecular under-
standing of developmental processes and
the pathobiochemistry of cancer.

Major Research
Interests

Molecular analysis of melanoma forma-
tion
(M. Schartl)

Due to the enormous complexity and vari-
ety of human cancerous diseases, animal
models are especially necessary because
they are well suited to analyse basic me-
chanisms of tumor development and tu-
mor progression on the genetic and mole-
cular level. Our group is mainly interested

in the processes and mechanisms of me-
lanoma development, which is studied in
several elaborate model systems, including
laboratory fish and mouse models, in vit-
ro cell culture systems and patient materi-
al. One focus is traditionally the studies on
the small aquarium model species, Xipho-
phorus and Medaka, which represent well
established and useful melanoma models.
During the last two years, we have perfor-
med DNA high throughput sequencing tran-
scriptome analyses of different types of me-
lanoma, induced by the oncogenic recep-
tor tyrosine kinase Xmrk in both model sys-
tems. We found a high level of similarity in
expression regulation of known and novel
tumor related genes in fish melanoma and
human melanoma. These are now further
investigated for their functional relevance
for melanoma development. Recently, we
have also included the analysis of micro-
RNA and other non-coding RNA classes be-
cause those molecules are expected to play
a role in tumor development. However, their
function for the oncogenic processes are so
far not understood.

Fishes of the genus Xiphophorus are the ol-
dest animal model for melanoma develop-
ment. The system was first described in the
twenties of the last century and the causa-
tive oncogene xmrk has been isolated more
than twenty years ago. Many aspects of tu-
mor development, however, are still not un-
derstood. Since 2013 we now have the full
genome sequence of this animal model.
This is a milestone for our research because
the availability of the genome and other ge-
nomic resources is a rare condition for ans-
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Fig. 1: Melanoma induced tumor angiogenesis in Medaka. The picture above shows
a control fish, the picture below shows the tumor fish. Blood vessels express GFP and
therefore glow green. (from: Schaafhausen et al., J Cell Sci 126:3862-3872, 2013).

22



& g 4
& 1 1{ .n\ri

v?.w o) ~..,.- i:‘k’ 'x-ﬁ.
A : r "5'
- H". --..rf 17N ‘}; ﬁﬁ

: .-" 'I-iv-r"a‘ ; Fs
3 Al -*’""ﬁ: e} s
S bt H:f"’ﬂ’a.- ';“3.21 b, ,'
= .ofp' 4{..‘.-.‘-; -, "’.'l '}.-l s T‘ Y
It sail & )-J{‘

_ﬂfi%:"%“""ﬁ “'__};-e s

CENP-F

Fig. 2: Overexpression of the DREAM subunit B-MYB and
DREAM target genes NUSAP1 and CENP-F in lung cancer.
Immunohistochemistry staining of lung tumors and adjacent
normal lung tissue from a mouse model of lung cancer 13
weeks after activation of oncogenic Ras and loss of p53.

with the dermatology cli-
nic in Wurzburg we have
found that treatment of
melanoma cells with the
BRAFVG600E inhibitor
vemurafenib also leads
to senescence, which is,
however, ROS indepen-
dent. We have indicati-
on that secreted factors
from vemurafenib treated
melanoma cells contribu-
te to resistance and we
are currently testing this
hypothesis.

The role of the pRB/
E2F pathway in gene
expression and cell cy-
cle progression

(S. Gaubatz)

Our research focuses on
E2F transcription factors,
the retinoblastoma pro-
tein and related pocket
proteins. These proteins

Bar: 50 um.

wering many open questions of melanoma
development in this animal system and pro-
vide unique resources for the future to study
cancer from the evolutionary and compara-
tive pathobiochemical point of view.

The analysis of the Xmrk mediated signal
transduction is another focus of our re-
search. We could show that Xmrk activa-
tes the transcription factor NF-kB through
the production of reactive oxygen species
(ROS). This leads to an extremely efficient
and hypoxia-independent tumor angiogene-
sis, which can even be elicited from single
xmrk expressing transformed pigment cells
(Figure 1).

Similarly, human melanoma cells exhibit
high intrinsic levels of NF-kB, which also
display a strong angiogenic effect. Howe-
ver, if ROS levels are too high, this leads to
senescence. We have found that the trans-
sulfuration pathway, which is responsible
for de novo synthesis of cysteine, can inhi-
bit ROS mediated senescence. Melanoma
cells show an enhanced ROS production.
Consequently the inhibition of the transsul-
furation pathway caused the induction of
senescence and apoptosis. A possible the-
rapeutic use of this observation is currently
studied in mouse models for human me-
lanoma. The ROS induced senescence of
melanoma cells is just one example for the-
rapy induced senescence. In collaboration

play key roles in the regu-

lation of cellular prolifera-

tion, differentiation and
apoptosis and they have been implicated in
tumorigenesis. We have recently identified
a novel E2F/ pocket protein complex in hu-
man cells that is related to similar comple-
xes in invertebrates. The composition of this
DREAM complex is dynamic and in quies-
cent cells it associates with p130 and E2F4
and contributes to the repression of E2F-re-
gulated genes. In late S phase, the interac-
tion of DREAM with p130/E2F4 is lost and
DREAM now binds to the B-MYB transcripti-
on factor. Genome wide expression studies
have shown that DREAM mediates the acti-
vation of a cluster of genes required for ent-
ry into mitosis, spindle assembly and cyto-
kinesis. It has been proposed that overacti-
vity of these mitotic proteins contributes to
chromosomal instability and thus promotes
tumorigenesis. We are currently investiga-
ting the role of DREAM in an in vivo mouse
model of lung cancer driven by oncogenic
Ras and mutant p53. These studies could
lead to the development of new therapeutic
approaches for lung cancer.
We are also interested in the function of no-
vel target genes of DREAM such as GAS2L3,
an actin and microtubule-interacting prote-
in that plays important roles in cytokinesis
and genome stability.
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CONTACT DETAILS

Mission and
Structure

The department of Biochemistry and Mo-
lecular Biology is part of the ,Biozentrum“
founded in 1990, in which 10 institutions
from the faculties of Biology, Chemistry and
Medicine co-operate in teaching and re-
search. Biochemistry and Molecular Biolo-
gy teaches biochemistry for preclinical stu-
dents in Medicine and Dentistry and for the
Bachelor students of Biomedical sciences.
Five research groups work at BMB, two of
which are headed by junior investigators (Dr.
Nikita Popov and Dr. Armin Wiegering; Dr.
Daniel Murphy, a third junior group leader
was promoted to a faculty position at the
Beatson Institute, Glasgow, in 2012). The
major research aim of BMB is to understand
the function of the Myc family of nuclear on-
coproteins, which contribute to the majori-
ty of all human cancers. A second research
aim is to use mouse models and functional
genomic tools to identify novel strategjes for
the therapy of human cancers.

Major Research
Interests

Function and Regulation of the Human
Myc Proto-oncogene
(M. Eilers)

The MYC family of proto-oncogenes par-
ticipates in the genesis of the majority
of all human tumors. The three genes of
this family encode nuclear proteins that
are central regulators of cell growth and
cell proliferation. They exert this control
at least in part by binding to specific DNA
sequences and affecting the transcription
of multiple genes involved in protein syn-

thesis, metabolism and cell proliferation.
Many central questions about the basic
function of Myc and the regulation of its
multiple activities remain unanswered.
The aim of our research is to unravel how
Myc functions and to devise strategies to
use this knowledge for the treatment of
human disease. The junior group of Nikita
Popov studies ubiquitination of Myc and
its functional consequences; the clinical-
ly oriented junior group of Armin Wiege-
ring investigates c-Myc interacting prote-
ins and activating pathways in colorectal
cancer to define new therapeutic strate-
gy (in co-operation with the Department
of Surgery |); the group of Daniel Murphy
(in Glasgow since 2012) develops novel
mouse models to study the role of Myc in
tumor progression.

Control of Cell Growth in Drosophila
(P Gallant)

The fruit fly Drosophila melanogaster offers
a uniqgue model system that allows the ge-
netic analysis of pathways controlling cel-
lular growth, and of their effects on orga-
nismal growth and on cell proliferation. We
use this system to investigate the evoluti-
onarily conserved function of Myc in cellu-
lar growth. In addition, we characterize the
systemic pathways that coordinate the rate
of growth between different organs within
the animal.

Metabolic Pathways in Peroxisomes: al-
pha-Methylacyl-CoA-Racemase
(E. Conzelmann)

e Elucidation of structure and mechanism
of the enzyme

-
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Fig. 1: Inhibition of Aurora-A leads to N-Myc degradation and subsequent regression
of N-Myc overexpressing childhood neuroblastomas. The left panel shows the survival
of mice with neuroblastoma induced by N-Myc overexpression, after control treatment
(blue curve) and after treatment with an inhibitor of Aurora-A (red curve). The right pa-
nel explains the putative effect of Aurora-A on N-Myc stability. The data are taken from

Brockmann et al. (2013).
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Fig. 2: Genetic screen for systemic growth signals in Drosophila. Upon systematic mani-
pulation of individual genes in the fat body (red tissue in the left panel), the resulting ef-
fect on imaginal disc size (green tissue in the left panel) is measured enzymatically. The
right panel shows an example of 20 tested genes that do not significantly affect the fat

body derived systemic growth signal, and one that does (marked by a yellow box).

e Significance of the enzyme in the meta-
bolism of cholesterol and of branched-
chain fatty acids, i.e. by analysis of a
mouse knock-out model

e Simultaneous targeting of the same
enzyme to different cellular compart-
ments

* Role as marker for tumours of the pros-
tate and of other organs

Teaching

The chair of Biochemistry and Molecular Bi-
ology in conjunction with the Chair of Phy-
siological Chemistry | and with the Chair of
Developmental Biochemistry teaches Bi-
ochemistry and Molecular Biology to the
more than 400 students of Medicine and
Dentistry per year. We also teach Bioche-
mistry to the 24 annual students of Biome-
dicine (B.Sc./M.Sc.).
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CONTACT DETAILS

Mission and
Structure

The scientific interests within the Chair of
Developmental Biochemistry range from the
elucidation of the molecular control of de-
velopment and differentiation processes to
the uncovering of disease mechanisms that
are brought about by deregulation of these
pathways. The current focus is on the de-
velopment of the cardiovascular system and
the kidneys as well as on childhood kidney
cancers, i.e. nephroblastomas (Wilms tu-
mor) that are characterized by high through-
put methods. These projects are funded by
the DFG, the BMBF and the Wilhelm-Sand-
er-Foundation. The Chair participates in the
training of students of Medicine and Den-
tistry, Biology, Chemistry, Biomedicine and
Biochemistry.

Analysis of Hey gene functions

Major Research
Interests

In their function as central transducers of
Delta/Notch signals, Hey genes control the
embryonic development of the cardiovascu-
lar and other organ systems. In the develo-
ping heart Heyl, Hey2 and HeyL are critical
for epithelial-mesenchymal transformation
(EMT). This is a prerequisite for the forma-
tion of precursor cells that are in turn nee-
ded to build the cardiac septum and valves.
This could be demonstrated through in vi-
tro and in vivo analysis of cardiac precursors
from knockout mouse embryos. Combina-
torial gene deletions revealed that Hey2 as
well as Heyl/HeyL exert similar functions
and they exhibit partial redundancy. Heyl
and Hey2 also appear to participate in the
positioning of the atrio-ventricular canal as
an organizing center.

The target genes of Hey factors in these pro-
cesses are still largely unknown. Current ef-
forts are directed towards their identificati-

on through gene expression analyses and
sequencing of binding sites in the genome
based on ChIPseq analyses. For this we em-
ploy various cell types including embryonic
stem cells, which can be differentiated in vi-
tro into cardiomyocytes or endothelial cells.
In this way global as well as cell-type specific
regulatory mechanisms of Hey proteins can
be elucidated. These could be utilized to gain
novel insight into cardiac electric activity and
conduction, where Hey2 seems to play an
important and previously unrecognized role.
Hey genes are also important for embryo-
nal angiogenetic remodeling and for arte-
rialization of blood vessels. A lack of Heyl
and Hey2 results in a lethal angiogenesis
defect. Both genes block expression of the
venous regulator Coup-TFIl (NR2F2) in the
context of the hypoxia response. Again, in
vitro differentiation systems are employ-
ed to recapitulate these processes and to
identify or to modulate corresponding tar-
get genes. Furthermore, we could gain no-
vel mechanistic insight into the parallel ac-
tivation of the usually antagonistic factors
Coup-TFIl and Hey1/2 in the differentiation
of lymphatic endothelial cells.

Besides these cardiovascular functions we
could identify first hints for a role of Hey2 in
the development of the organ of Corti and for
Heyl in the activation macrophages. While
Hey2 functions in the inner ear appear to
be independent of Notch signaling, the lat-
ter is essential in macrophages. Furthermo-
re, Heyl and HeyL are involved in bone ho-
meostasis. This underscores that Hey genes
can be activated by different stimuli in a va-
riety of cell types and they likely regulate a
multitude of physiological functions, as has
been expected from their complex expressi-
on patterns in numerous organs.

Nephroblastomas / Wilms tumors

Wilms tumors are early childhood kidney
cancers that originate through a failure of
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Fig. 1: The Delta/Notch signaling pathway activates transcription of Hey genes that in
turn act as transcriptional repressors of target loci.
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seen in cell culture as well.

embryonic precursor cells to fully differen-
tiate. Within the framework of the German
Wilms tumor study we have established
a tumor bank that by now includes more
than 1000 tumors and corresponding con-
trol tissues. These are routinely screened
for chromosomal alterations and mutations
in known tumor genes like WT1 or CTNNB1
and they are used to identify novel biomar-
kers and target structures for improved dia-
gnosis and treatment.

All attempts to analyze the biology of Wilms
tumors through in vitro experimentation
have been hampered by the lack of suitab-
le cell culture systems. We have now esta-
blished and characterized a series of prima-
ry cultures that can be used for functional
studies. These cultures recapitulate critical
features of these tumors, namely the stro-
mal and epithelial components. We have
not yet been able to establish conditions
for the growth of the blastemal compart-
ment. Several primary cultures could be im-
mortalized through telomerase expression,
yielding permanent stable lines. This now
opens up the possibility to perform func-
tional studies in vitro on standardized cells
that are amenable to genetic manipulation
and still represent typical Wilms tumors.
Our microarray analyses revealed that tu-
mors which poorly respond to chemothera-
py treatment are characterized by a decre-
ased activity of the retinoic acid signaling
pathway. Thus, activation of this pathway
might in turn be beneficial for patients. This
could be substantiated in experiments with

primary tumor cell cultures. First therapeu-
tic trials of individual cases have already
been initiated based on these results. Using
our series of additional primary and immor-
talized cultures we could show that retinoic
acid derivatives slow down the growth of tu-
mor cells and induce their differentiation.
We observed differences in the effects of in-
dividual retinoids that may become relevant
for future therapeutic application.

In cooperation with hipo (Heidelberg Initi-
ative for Personalized Oncology) we could
employ high-throughput methods for mu-
tation screening and expression analysis in
the high-risk group of blastemal-type Wilms
tumors. We were able to identify several no-
vel candidate genes that currently undergo
extensive validation. The pathways affected
already now provide us with new and unex-
pected insights into the biology of these tu-
mors and their genetic makeup.

. Teaching

Together with the Chairs of Physiological
Chemistry and Biochemistry and Molecular
Biology we offer a broad spectrum of lectu-
res, seminars and practical courses. A fo-
cus is on the theoretical and practical trai-
ning of more than 400 students of Medi-
cine and Dentistry in their curricular sub-
jects Biochemistry and Molecular Biology.
In addition, students of Biomedicine (B.Sc./
M.Sc.) are taught in Biochemistry, Molecu-
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lar Biology and Developmental Biology. For
Biology and Biochemistry students advan-
ced modules with a focus on Biochemist-
ry, Developmental Biology and Tumor Bio-
logy are offered. Additional training courses
for PhD students are offered within the fra-
mework of the Graduate School of Life Sci-

ences (GSLS).
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Mission and
Structure

The origins of the Institute for the History
of Medicine date back to the 19" century
when medical history became an establis-
hed part of the medical curriculum in Wirz-
burg. In the 1920s the University boasted
of one of the first institutes for medical his-
tory in Germany under Georg Sticker. The
Institute was closed under National-Socia-
list rule but revived after 1945. Since the
1990s it has been housed in a former priva-
te ONT-clinic that was generously donated
by the late Wirzburg professor Horst Wull-
stein and his wife Sabina. It occupies ad-
ditional rooms in the former Zoology buil-
ding in the city center. The Institute’s libra-
ry comprises about 60.000 volumes and
ranks among the largest of its kind in the
German-speaking area.

Major Research
Interests

Research at the Institute focuses on the
history of medicine from the late Middle
Ages to the 19" century (ca. 1400-1850).
More recently, the history of nursing, pal-
liative care and medical ethics across the
ages has emerged as a second area of spe-
cial interest.

Early modern physicians’ correspon-
dence

(M. Stolberg, U. Schlegelmilch, T. Walter, A.
Ddll, S. Herde, A. Rappert-Salzer)

Under the auspices of the Bayerische Aka-
demie der Wissenschaften, a work group for
the study of early modern physicians’ cor-
respondences has been established in ear-
ly 2009. Funding has been approved for a
period of 15 years, during which the group
will undertake a systematic survey of the
thousands of letters written by and to 16%-
and 17"-century physicians in the German-
speaking area which have come down to
us in libraries and archives all over Europe.
These letters are valuable sources for the
study of a wide range of topics. They reflect
professional networks and the dissemina-
tion of new medical findings and theories
but they also offer manifold insights into the
mentalities, the professional lives and the
domestic affairs of the early modern upper
classes in general. Detailed summaries of
the letters’ contents and, if possible, digi-
tal reproductions of the original letters are
made accessible to the international re-
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search community via OPAC. Selected coll-
ections and types of letters are analyzed in
greater depth.

Out-Patient Medical Care 1500-1850
(M. Stolberg, K. Nolte, S. Schlegelmilch, S.
Neuner, L. Al-Deri)

In two projects which are part of a German-
Swiss-Austrian research network funded by
the Deutsche Forschungsgemeinschaft (co-
ordinator M. Stolberg, Wirzburg, vice-coor-
dinator M. Dinges, Stuttgart) a physician‘s
medical practice around 1650 and dome-
stic out-patient care provided by the po-
liclinics in Wurzburg and Géttingen around
1800 are studied. Work focuses, in particu-
lar, on the organization of ordinary medical
practice, the class, age and gender of the
patients and the way in which the medical
theories of the time informed ordinary diag-
nostic and therapeutic practice at the bed-
side. More recently, these projects have
been complemented by research on the
history of medical education and practice
in the 16"-century as well as on and medi-
cal note-taking and on the role of medici-
ne in the emergence of early modern em-
piricism and the scientific revolution of the
17" century.

Medical
Practice
(K. Nolte, M. Stolberg)

Ethics in Ordinary Medical

While a fair amount of research has been
done on the historical development of the
theological and philosophical debates about
euthanasia and other major ethical issues,
we know very little, so far, about the way or-
dinary physicians, nurses, relatives and pa-
tients dealt with these issues on a day-to-
day basis. In this project, which was origi-
nally funded by the Fritz Thyssen-Stiftung,
we study the ways in which physicians and
nursing staff dealt with moribund and dying
patients and the ethical issues that arose in
this context. Our work has challenged esta-
blished historical knowledge in crucial re-
spects. It has shown, for example, that va-
rious means to achieve active euthanasia
were widely accepted among the popula-
tion across Europe and that individual phy-
sicians already around 1800 publicly en-
dorsed active euthanasia on dying patients,
a century earlier than had hitherto been
assumed. Analysis of the changing attitu-
des towards truth-telling in the case of fa-
tal prognosis and towards informed consent
to painful and risky operations has shown
the crucial importance of changing roles
and patterns of interaction among patients,



Fig. 1: Doctor’s visit (Egbert van Heems-
kerk lll, ca. 1725).

relatives, physicians, nurses and priests. A
monograph with an overview on the history
of terminal care has already been publis-
hed. Our work in this field area is expected
to reach its conclusion soon with the pu-
blication of a book which looks in depth at
the cultural history of the medical and nur-
sing care of moribund patients in the 19"
century.

Monastic Medicine
(J. G. Mayer)

An interdisciplinary research group was for-
med at the Institute several years ago brin-
ging together medical historians and spe-
cialists of pharmacology. The group works
on the history of Western monastic healing
and more generally on the history of medici-
nal plants in the medieval and early modern
period. One of its major aims is to preserve
this historical knowledge and make it ac-
cessible to modern medical practitioners.

Teaching

The Institute offers 16 compulsory cour-
ses in Medical Terminology and Professio-
nal Orientation every term, for students of
medicine and of dentistry, as well as two
medico-historical seminars. In addition, we
have developed online-courses in medical
terminology that are open to all Bavarian
students of medicine and dentistry via the
“Virtuelle Hochschule Bayern”. The Institute
is also responsible for the course in “Histo-
ry, Theory and Ethics” for medical students
in their third year. Furthermore, a wide va-

riety of elective courses and seminars are
offered, ranging from Medical English and
courses in bibliography and paleography to
seminars dealing with specific topics of me-
dico-historical interest. The Institute is also
responsible for the teaching of medical his-
tory and medical theory at the University of
Regensburg and individual members sup-
port teaching activities at the Historical Fa-
culty in Warzburg.
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schichte der Wissenschaften, Technik und
Medizin 21:37-60.
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Mission statement
and structure

The Institute of Clinical Epidemiology and
Biometry at the University of Wirzburg (ICE-
B, Chair: Univ.-Prof. Dr. R U. Heuschmann)
was founded in October 2011. The Insti-
tute represents the disciplines epidemiolo-
gy and biometry in research and teaching
at the medical school of the University of
Wirzburg. The main research focus of the
ICE-B is clinical epidemiology comprising
research questions related to patients care
including studies on: causes of diseases
and respective risk factors; therapy and
prevention; prognosis and outcome; dia-
gnostis and screening as well as adequa-
cy and quality of medical care for different
diseases and syndromes. Hereby clinical re-
levant patient-oriented research questions
will be answered applying appropriate study
designs. One other main aim of the ICE-B is
improving education and training activities
of medical students, young scientists and
physicians in the areas of epidemiology and
biometry at the University of Wurzburg.

Research
focus

The ICE-B is conducting independent inter-
disciplinary research projects at the inter-
face between clinical medicine and epide-
miology in three main research areas: clini-
cal research; prognostic studies and health
services research. The research projects are
conducted in close cooperation with various
departments and institutes of the Universi-
ty Wlrzburg and the University Hospital as
well as other research infrastructures, e.g.
the Comprehensive Heart Failure Center
(CHFC) of the University of Wirzburg or the
Clinical Trial Center of the University Hospi-
tal Warzburg (CTC).

Clinical research

Main focus of this research area is develo-
ping new methods for designing and ana-
lyzing various types of clinical studies. This
area also includes the support of clinical
studies of different phases being planned
or conducted by institutions within the Uni-
versity Hospital and the University of Wirz-
burg as well as with external partners. In
addition, a close cooperation with the Cli-
nical Trial Center of the University Hospital
Wurzburg is established, especially for bi-
ometrical aspects of clinical studies. For
strengthening the thematic focus biometry,
Prof. Dr. G. Gelbrich was appointed in July
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Institute of Clinical Epidemiology and Biometry (ICE-B)

2012 as W2 professorship in biometry at
the ICE-B.

Prognostic studies

The research area prognostic studies aims
to establish, perform and analyze cohort
studies being conducted with high risk par-
ticipants from the general population as
well as patients with specific disease con-
ditions.

One main research focus of the ICE-B is in-
vestigating the natural history of diseases
and identifying high risk individuals for defi-
ned outcomes, such as complications, co-
morbidities or survival within routine clinical
practice settings. For example, prognostic
models were developed for identifying fac-
tors influencing long-term outcome as well
as for predicting occurrence of relevant
complications in stroke patients. Recently,
the SICFAIL study was established as coo-
perative project between the ICE-B, the De-
partment of Neurology (Prof. Dr. C. Klein-
schnitz) and the Comprehensive Heart Fai-
lure Center (Prof. S. Frantz, Prof. S. Stork)
for investigating the natural course of heart
failure in ischemic stroke patients.

In 2013, the STAAB cohort study was initi-
ated as joint project between the Compre-
hensive Heart Failure Center (Prof. S. Stork)
and the ICE-B. Within the STAAB study, fre-
quency of early stages of heart failure (sta-
ges A and B) and its determinants in the ge-
neral population will be identified. For this
purpose, a representative sample of initially
3000 men and women between 30 and 79
years of age from the study region of Wirz-
burg will be investigated. Participants will
be randomly selected from the local regis-
tration office and will be interviewed com-
prehensively regarding life style, health re-
lated factors and comorbidities. In addition,
standardized vascular and heart diagnostic
procedures (e.g. echocardiography, ECG)
will be performed as well as anthropome-
tric investigation (e.g. bioimpedance), neu-
ropsychological and laboratory testing (in-
cluding extensive biobanking). The baseline
examination takes place in the joint epide-
miological survey unit of the ICE-B and the
CHFC (see figure 1). It is planned to invite
all participants for a standardized personal
follow up three years after the baseline ex-
amination.

Health services research
The theme health services research addres-

ses research questions related to adequa-
¢y and quality of medical care. These stu-
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Fig. 1: Assessment of carotid arteries within the STAAB study in the epidemiological sur-
vey unit.

dies comprise for example the development
of methods to monitor the quality of routi-
ne medical care as well as the evaluation
of measures to improve translation of re-
search from clinical trials into clinical care
of the population.

The EUROASPIRE IV (European survey of
cardiovascular disease prevention and di-
abetes) study was successfully completed
in 2013 as collaborative project between
the ICE-B, the Comprehensive Heart Failure
Center Wlrzburg (Prof. S. Stork), additional
departments of the medical faculty (Prof.
G. Ertl, Prof. R. Leyh) and the hospital Kit-
zinger Land (Dr. W. Karmann). Within this
multicenter European cross sectional sur-
vey the quality of secondary prevention as
well as the management of lifestyle factors,
vascular risk factors and drug prevention in
daily clinical practice was assessed in 550
patients with established coronary heart di-
sease within the study region Warzburg and
Kitzingen. This study was coordinated by the
European Society of Cardiology and the Eu-
ropean Association of Cardiovascular Pre-
vention and Rehabilitation and was perfor-
med in 24 European countries.
Furthermore, within this research area the
collaborative project ,,The European Imple-
mentation Score (EIS) Collaboration®, fun-
ded within Framework 7 of the European
Union and coordinated by King’s College
London, was successfully finished. Aim of
this project was developing a methodolo-
gy to assess the degree of implementation
of research evidence into clinical practice.
Based on examples from clinical care of pa-
tients with stroke or established coronary

heart disease, potential factors influencing
successful implementation of research evi-
dence into clinical practice were identified.
For this purpose data from national or regi-
onal stroke audits from 7 European coun-
tries were combined and analyzed by ICE-B
researchers.

Teaching
and training

The ICE-B gives specific emphasis to impro-
ve education and training of medical stu-
dents, young scientists and physicians in
epidemiology and biometry at the Univer-
sity of Wirzburg.

Teaching activities include for example es-
tablishing new structures for undergradua-
te training of medical students, including
specific lectures and small group courses
in epidemiology and biometry for medical
students. Within these courses, practical
clinical examples were addressed to de-
monstrate the relevance of epidemiology in
daily clinical practice. In addition, extended
modules for medical students on epidemi-
ological and biometrical topics were imp-
lemented.

Furthermore, the ICE-B contributes actively
in establishing advanced education activi-
ties in the area of clinical research, clinical
epidemiology and health services research
in Wurzburg in close collaboration with a
number of other research facilities (e.g. the
Comprehensive Heart Failure Center). The-
se activities include for example the esta-
blishment of a program “clinical research
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and epidemiology” for medical students
since the winter term 2012/2013 in which
participants will gain basic skills in clinical
research as well as in theory and praxis of
epidemiological and biometrical methods in
clinical research.

For qualifying young scientists to conduct
independent patient-oriented research pro-
jects, the ICE-B contributes to establishing
a new section Clinical Sciences within the
»Graduate School of Life Sciences (GSLS)“
together with various other institutions of
the University and the University Hospital of
Wiurzburg. Within this new section for ex-
ample a curriculum ,Clinical Research” was
established for qualifying residents and fel-
lows. In addition, an annual “Winter School
in Clinical Epidemiology” takes place since
2012 including practical exercises and the-
oretical lectures on recent patient-oriented
research topics with participation of a nati-
onal and international faculty of clinical epi-
demiologists.

Edelmann F, Wachter R, Schmidt AG, Kra-
igher-Krainer E, Colantonio C, Kamke W,
Duvinage A, Stahrenberg R, Durstewitz K,
Loffler M, Dingen HD, Tschope C, Herr-
mann-Lingen C, Halle M, Hasenfuss G,
Gelbrich G, Pieske B. (2013) Aldo-DHF In-
vestigators. Effect of spironolactone on di-
astolic function and exercise capacity in
patients with heart failure with preserved
ejection fraction: the Aldo-DHF randomi-
zed controlled trial. JAMA. 309:781-91.

Grube MM, Koennecke HC, Walter G, Mei-
sel A, Sobesky J, Nolte CH, Wellwood |,
Heuschmann PU. (2013) Berlin Stroke
Register (BSR). Influence of acute compli-
cations on outcome 3 months after ische-
mic stroke. PLoS One 8:e75719.

Grube MM, Koennecke HC, Walter G,
Thimmler J, Meisel A, Wellwood I, Heu-
schmann PU, on behalf of the Berlin Stro-
ke Register. (2012) Association Between
Socioeconomic Status and Functional Im-
pairment 3 Months After Ischemic Stro-
ke: The Berlin Stroke Register. Stroke
43:3325-30.

Hoffmann S, Malzahn U, Harms H, Koen-
necke HC, Berger K, Kalic M, Walter G,
Meisel A, Heuschmann PU, for the Berlin
Stroke Register and the Stroke Register of
Northwest Germany. (2012) Development
of a Clinical Score (A2DS2) to Predict
Pneumonia in Acute Ischemic Stroke. Stro-
ke 43:2617-2623.

Liman TG, Zietemann V, Wiedmann S,
Jungehuelsing GJ, Endres M, Wollenweber
FA, Wellwood I, Dichgans M, Heuschmann
PU. (2013) Prediction of vascular risk af-
ter stroke - protocol and pilot data of the
Prospective Cohort with Incident Stroke
(PROSCIS). Int J Stroke 8:484-90.
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Mission and
Structure

The focus areas of the Department of Medi-
cal Psychology, Psychotherapy, Medical So-
ciology, and Rehabilitation Research inclu-
de research, education, and patient care.
The research topics comprise psychosocial
factors of somatic diseases and processes
involved in disease coping and rehabilita-
tion. The department also offers a varie-
ty of medical education courses, including
“Medical Psychology and Sociology” in the
pre-clinical study section and “Psychothe-
rapy and Psychosomatic Medicine” as well
as “Rehabilitation” in the clinical section.
In the area of patient care, a psychothe-
rapeutic out-patient department and con-
sultation-liaison services for the Universi-
ty Hospital are provided. Several close re-
search co-operations exist with the Univer-
sity Hospital. The department is a member
of the Comprehensive Heart Failure Center

and of the Comprehensive Cancer Center,
with Prof. Faller serving as head of the Psy-
chooncological Service.

Major Research
Interests

Psychocardiology
(H. Faller)

Our research, which is performed in coope-
ration with the Department of Internal Me-
dicine | (Prof. Angermann, Prof. Stork, Prof.
Ertl), explores the association of both qua-
lity of life and depression with somatic pa-
rameters among patients with chronic heart
failure. Additional analyses aim at clarifying
the mechanisms conveying the prognostic
value of depressive symptoms for survival in
heart failure. Moreover, an intervention for
optimizing disease management that inclu-
des telephone-based patient education has
been evaluated in regards to mortality, mor-
bidity, re-hospitalization, and quality of life
(INH Study). In another study, the efficacy
of pharmacotherapy for depression is being
examined in reference to mortality of chro-
nic heart failure (MOOD-HF Study).

Psychooncology
(H. Faller)

The prevalence of psychological distress
and psychological disorders among cancer
patients, as well as the need for psycho-
social support among these patients, have
been determined in a multi-center study
including the centers Wirzburg, Hamburg,
Freiburg, Heidelberg, Leipzig. For the deve-
lopment of the S3-Guidelines Psychoonco-
logy, a systematic review and meta-analysis
regarding the effectiveness of psychoonco-
logical interventions was performed. The
impact of response shift, i.e. change of pa-
tients’ internal judging standards, on the
assessment of quality of life among pros-
tate cancer patients is being examined in
a project involving two university centers

(WUrzburg, Hamburg), which is performed
in collaboration with the Departments of
Radiotherapy (Prof. Flentje) and Urology
(Prof. Riedmiller).

Patient Education
(H. Faller, K. Meng, A. Reusch, H. Vogel)

Innovative educational concepts have been
developed and evaluated for various chronic
conditions, including chronic low back pain,
coronary artery disease, chronic heart failu-
re, breast cancer and inflammatory bowel
diseases. These concepts were designed to
improve patient-centeredness through the
employment of new didactic methods. They
also implement specific strategies to incre-
ase the sustainability of education effects
and to transfer newly learned skills into eve-
ryday life. In other projects, a generic self-
management program, an educational in-
tervention for smoking prevention for nur-
ses, and different methods used to dissemi-
nate innovative educational programs into
routine health care are being evaluated.

Patient-reported Outcomes
(H. Faller, M. Schuler)

A research focus is on the development and
psychometric evaluation of self-assessment
instruments for health-related quality of life
and other patient-reported outcomes. In
a multi-center study, the Health Educa-
tion Impact Questionnaire (heiQ) has been
translated, adapted and psychometrically
evaluated in collaboration with the Medical
University of Hannover. This is the first in-
strument to allow for a generic assessment
of self-management skills used as proximal
outcomes of patient education programs.

Occupational Rehabilitation
(S. Neuderth, H. Vogel)

To increase the chances of medical rehabili-
tation patients returning to work, early iden-

Psychoedukation - Angst - Post Intervention

Study Intervantion d -B5% +35% Gawicht

Dolbaault 2009 Paychosducabion 043 012 073 41.01 [ |

Farwzy 1990 Psychoaducabicon 0.3 013 085 1587 L]

Andersan 2004 Paychosducation 0.2 0 058 47 62 ]

Wpis 20032 Psychoaducabicn 033 002 048 5952 | |

Fui 2000 Paychosducalion 0.13 -0.42 069 1247 -

Barghund 1594 Paychosducation 003 028 0.3 46,91 L |
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Fig. 1: Effects of psycho-educational interventions on anxiety in cancer patients.
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Fig. 2: Latent growth model for the heiQ scale Skill and Technique Acquisition (Fert)
using five assessment time points and three predictor variables.

tification of patients with vocational impedi-
ments and provision of treatments addres-
sing work (so-called work-related interven-
tions) are necessary. Members of our team
participated as experts in the development
and revision of standards for medical work-
related rehabilitation issued by the German
Statutory Pension Insurance. Current pro-
jects deal with the formative evaluation of
the implementation of these standards in
rehabilitation clinics, the evaluation of spe-
cific work-related interventions for neurolo-
gical disorders, the role of health literacy in
the context of medical work-related reha-
bilitation, the classification of work-related
educational programs and the dissemina-
tion of benchmark models into routine re-
habilitation.

Quality Assurance and Quality Manage-
ment
(H. Vogel, S. Neuderth)

Quality management programs have been
developed for various clinical institutions.
These include quality management con-
cepts for medical rehabilitation carried out
by the German Statutory Accident Insuran-
ce, the revision of the rehabilitation clinic
auditing guidelines of the German Statutory
Pension Insurance and for prevention and
rehabilitation in mother-child-clinics. Ano-
ther method of quality assurance is the de-
velopment of therapy standards for the re-
habilitation process. In the context of the

guideline program of the German Statutory
Pension Insurance, the department is re-
sponsible for the field of medical rehabili-
tation for children and youth. In addition,
various projects address the quality assu-
rance of social medicine assessments as
performed by the German Statutory Pensi-
on Insurance.

. Teaching

As part of the subjects “Medical Psychology”
and “Medical Sociology”, the following clas-
ses are provided: Lectures, Courses, and
Integrated Seminars/Seminars with Clinical
Aspects. An optional seminar “Research
Methods and Evaluation (Evidence-Based
Medicine)” is also offered. Moreover, the
Department coordinates the Lecture “Reha-
bilitation”, offers the Seminar “Rehabilitati-
on Research”, and co-teaches the integra-
ted lecture and integrated practical courses
“Psychiatry, Psychosomatics, and Psycho-
therapy”. The integration of simulation pa-
tients into various parts of the medical cur-
riculum is coordinated, and both teaching
and coaching to improve efficient learning
and to prevent test anxiety are offered.

In several research projects, innovative
educational methods, such as the use of
simulation patients in both medical educa-
tion and psychotherapy training, are being
evaluated.
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Angermann CE, Stérk S, Gelbrich G, Fal-
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luation of a self-management patient edu-
cation program for patients with chronic
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Mission and
Structure

The main tasks of the Institute for Hygiene
and Microbiology are the laboratory diagno-
sis of infectious diseases caused by bacte-
ria, fungi and parasites, the advice of cli-
nicians with respect to diagnosis, therapy
and prevention of infectious diseases, the
research on infectious diseases and their
causative agents, hospital hygiene and in-
fection control as well the education of stu-
dents in medicine, dentistry and related
subjects.

In addition to the comprehensive range of
routinely used diagnostic tools the institute
also provides special molecular and serolo-
gical test systems. Our commitment to pa-
tient care also includes the development of
strategies for the prevention of hospital in-
fections and the monitoring of hospital hy-
giene. Annually approximately 80.000 mic-
robiological analyses are performed. The re-
search activity of the institute mainly focus-
es on the elucidation of the molecular me-
chanisms in the pathogenesis of infectious
diseases. Using tools from molecular gene-
tics, cell biology, immunology and genome
research the pathogenicity of bacteria and
parasites is investigated and novel strate-
gies for the diagnosis, therapy and preventi-
on of infectious diseases are developed.

At the institute, the Robert-Koch-Institute
established the national reference centre
for meningococci (NRZM). The activities of
the NRZM include the molecular typing of
meningococci, an advisory service in case
management and the counselling of
public health departments in the epi-
demiological monitoring of putative
outbreaks of meningococci diseases.
The institute is part of the pan-Eu-
ropean network of reference centres
“European Monitoring Group on Me-
ningococci”. In cooperation with the
European Center for Disease Control
(ECDC) the “Laboratory surveillance
and external quality assurance of in-
vasive bacterial diseases in EU“ (IBD-
labnet) project is coordinated by the
Institute for Hygiene and Microbiology
which focuses on the establishment
of an European laboratory network
for the surveillance of invasive infec-
tions caused by Neisseria meningiti-
dis, Streptococcus pneumoniae und
Haemophilus influenzae. Moreover,
on behalf of the Robert-Koch Institute
the institute also functions as consi-
liary laboratory for Haemophilus influ-
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Institute for Hygiene and Microbiology

special diagnostic tests and providing ad-
vice on diagnosis, therapy, prevention and
epidemiology.

Major Research
Interests

Infection biology of meningococcal dis-
ease
(A. Schubert-Unkmeir)

Meningococci, an important cause of sep-
ticemia and meningitis in infants and ado-
lescents, are in the focus of research on
infection biology. The molecular basis of
transmission across specialized endothelial
cells underlining the blood-brain barrier is a
major point of interest in our research. The
group works on the analyses of bacterial
factors as well as host cell receptors, which
determine the interaction, and the charac-
terization of major signalling pathways re-
sulting in cytoskeletal remodelling and bac-
terial engulfment.

Population biology and pathogenesis of
meningococcal disease
(U. Vogel, H. Claus)

The population biology of N. meningitidis
and its spread among human hosts is ana-
lyzed by bacterial finetyping. To study the
molecular mechanisms effective during
asymptomatic colonization of the nasopha-
rynx, a biofilm model is applied. Furthermo-
re, the group works on the interaction of
meningococci with neutrophils and the se-
rum complement system.

Fig. 1: Echinococcus multilocularis protoscolex
stained with phalloidin (muscles) and acetylated
tubulin (nerve cells, flame cells). From Koziol et
enzae and echinococcosis, employing al., Front. Zool. (2013) 10:24.



Fig. 2: Neuronal network of the E. multilo-
cularis metacestode (stained with phallo-
idin (muscles), DAPI (nuclei), AcTub (ner-
ve cells). Koziol et al., Front. Zool. (2013)
10:24.

Genome research on pathogenic bac-
teria
(C. Schoen, M. Frosch)

Neisseria meningitidis is an important com-
mensal, accidental pathogen and model or-
ganism with a small but hyperdynamic ge-
nome. Meningococcal fitness and genome
evolution result from a fine-tuned balance
between mechanisms for genome variabi-
lity and maintenance where chromosomal
alterations and polymorphisms provide the
meningococcus with adaptability and ensu-
re a lasting coexistence with their human
host. The study of the genetic mechanisms
shaping meningococcal genome diversity
as well as causing differences in genome
expression among different strains are thus
another main research focus of the insti-
tute, ultimately aiming at a better under-
standing of the genetic factors that separa-
te purely commensal from accidentally in-
vasive strains.

Fox-tapeworm and alveolar echinococ-
cosis
(K. Brehm)

Alveolar echinococcosis, caused by the
cancer-like growth of the metacestode lar-
va of the fox-tapeworm Echinococcus mul-
tilocularis, is a life-threatening human pa-
rasitosis that leads to liver tissue destruc-
tion and metastases formation in seconda-
ry organs. We have recently characterized
the whole genome sequence of this para-
site and thus gained valuable information
on novel drug targets and molecules that

govern host-parasite interaction. These stu-
dies are currently complemented by exten-
sive transcriptomic and proteomic analyses
on in vitro cultivation systems for parasite
larvae and stem cells that we have develo-
ped. We have shown that hormonal host-
parasite cross communication via evolutio-
narily conserved signalling systems occurs
during alveolar echinococcosis and that to-
tipotent somatic stem cells play a central
role in host-induced parasite development.
Current analyses concentrate on the inte-
gration of host-controlled parasite signalling
systems into stem cell signalling and diffe-
rentiation, as well as on excretory/secretory
products of parasite larvae as immune-mo-
dulators that ensure long-term persistence
of Echinococcus in the host.

Teaching

Student’s courses are organised for stu-
dents of medicine, dentistry, biomedicine,
pharmacy and food chemistry. Scientists at
the institutes participated in the organiza-
tion of several scientific and medical mee-
tings.
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CONTACT DETAILS

Mission and
Structure

Research within the Chair of Virology is fo-
cussed on the analysis of the regulation of
viral replication and gene expression, com-
plex investigations of the pathogenesis of vi-
ruses, research into the sensitivity to antivi-
rals and the development of viral vectors to-
wards gene therapy. The Chair of Virology is
also responsible for the provision of virus di-
agnostics to the University Hospital. We host
approx. 65 scientists and work in close coo-
peration with the Chair of Immunology at our
Institute as well as the Centre for Infectious
Diseases, a number of Basic Research Pro-
grammes (SFBs), Graduate Schools and the
Interdisciplinary Centre for Clinical Research.
In addition, Axel Rethwilm is speaker of the
International Research Training Group 1522
that was established by the DFG as a joint
research and educational project between
Wirzburg University and Universities in Cape
Town (South Africa).

Molecular mechanisms of measles virus
induced immunosuppression
(S. Schneider-Schaulies)

Major Research
Interests

A generalized immunosuppression asso-
ciated with measles virus (MV) infections
accounts for the majority of their morbidity
toll. Central topics of the reaserch groups
address 1) the interaction of MV with den-
dritic cells which are primary targets for in-
fection and most likely mediate viral trans-
port to lymphatic tissues and transmission
to lymphocytes, and 2) the inhibition of T
cell expansion upon exposure to MV which
reflects a hallmark of MV induced immuno-
suppression in vivo. This inhibition is largely
induced upon contact of the viral glycopro-
tein complex expressed on infected dend-
ritic cells which thereby transmit inhibitory
signals to T cells in a receptor dependent
manner. These include activation of sphin-
gomyelinases which catalyze ceramide re-
lease by breakdown of membrane sphin-
gomyelin and thereby influence the dyna-
mics and composition of membrane mic-
rodomains.

Pathogenesis of Pneumoviruses
(C. Krempl)

Respiratory Syncytial virus (RSV) is a ma-
jor viral cause of serious lower respiratory
tract disease in the pediatric world, in the
elderly and in severely immunocompromi-
zed patients. However, an effective antivi-
ral therapy or a licensed vaccine is lacking,
possibly due to a fragmentary understan-
ding of pathogenicity mechanisms and lack
of a permissive animal model. Thus, the re-
search group combines model systems for
RSV with the surrogate in vivo model of the
RSV-mouse homolog, the pneumonia virus
of mice (PVM), to investigate pathogenicity
factors of virus and host with a focus on a
virus-induced immunopathology. Methodo-
logically this includes the use of reverse ge-
netic systems for RSV and PVM that permit
introduction of defined mutations into the
virus genomes. Thus, these systems enab-
le the targeted modulation of protein func-
tions and the generation of reporter viruses
permitting the spatio-temporal analysis of
the of infection and immune response. The
results of these studies will contribute to
a better understanding of the mechanism
of RSV-induced disease and, consequent-
ly, to the development of targeted therapy
approaches.

Pathogenesis of measles and canine
distemper virus infections
(J. Schneider-Schaulies)

Acute measles is accompanied by a transi-
ent immunosuppression, many complicati-
ons, and the virus can persist in the central
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nervous system (CNS) causing years later
the disease subacute sclerosing panence-
phalitis (SSPE). We established a model of
a persistent viral CNS infection using immu-
nologically normal (genetically unmodified)
mice and recombinant measles virus (MV),
in which the role of regulatory T cells (Tregs)
as regulators of the immune response in
the brain is being assessed. Canine distem-
per virus (CDV) is a Morbillivirus closely re-
lated to measles virus. When measles may
be eradicated — which is an aim of the world
health organization (WHO) declared for
2020 - and the vaccination against meas-
les may be stopped, it is possible that rela-
ted animal viruses such as CDV may mutate
and infect the human host. Therefore, the
group investigates the species barrier pro-
tecting humans from infections with animal
Morbilliviruses.

Molecular Biology of Foamy Viruses
(A. Rethwilm)

Aside of the wellknown Orthoretroviruses
(HIV, MLV etc.) the family of Retroviruses
consist of another subfamily that is made
up by the non-pathogenic and evolutionary
extreme old Spumaretroviruses (Foamy Vi-
ruses). These viruses follow an unpreceden-
ted replipcation pathway. The work concen-
trates on the elucidation of this foamyvirus-
specific pathway.

Pathogenesis of HIV-associated neuro-
coghnitive disorders (HAND)
(E. Koutsilieri, C. Scheller)

HIV infection causes neuropsychiatric com-
plications manifesting in HIV-associated
neurocognitive disorders (HAND). They oc-
cur in various forms in up to 60% of the
HIV-infected population and affect medica-
tion adherence. We study the pathogene-
tic mechanisms involved in these disorders
and especially the role of the regulation of
the neurotransmitter dopamine on pheno-
type and progression of the disease. A fo-
cus of our work is specifically the influence
of genetic polymorphisms which modula-
te dopaminergic neurotransmission on the
prevalence of HIV immunodeficiency infec-
tion and progression of disease in cohorts
of German and African HIV-infected drug-
naive and HAART-medicated people.

Studies on lithium carbonate as adjunc-
tive treatment for HIV-associated neu-
rocoghitive disorders (HAND)

(E. Koutsilieri)



Sub-Saharan Africa is the area with the ma-
jority of HIV infections worldwide. Although
antiretroviral therapy (ART) improves neuro-
psychiatric performance in a lot of patients
with HAND, the prevalence of people with
HAND increase. As the social and economic
burden of HAND is great, there is an urgent
need to identify effective adjunctive treat-
ments for HAND. We conduct a randomized
double blind placebo controlled trial to de-
termine as primary endpoints the efficacy,
safety and tolerability of lithium in patients
with clade C-HIV with HAND stabilized on
ART. Key interests are the influence of lithi-
um on the dopaminergic neurotransmission
and the factors which regulate the relase of
dopamine as well as the pharmacogenetics
of lithium.

Pathogenesis of HIV-AIDS
(C. Scheller)

HIV was being transmitted from SIV-infec-
ted monkeys to humans about 100 years
ago. In contrast to humans, most of the na-
tural hosts of SlIV-infection do not develop
AIDS despite high viral loads. Whereas the
human immune system responds to HIV in-
fection with a chronic hyperimmune activa-
tion, most natural hosts downregulate the
initial immune activation shortly after pri-
mary infection to normal levels. Our team
investigates whether the hyperimmune acti-
vation observed in human HIV infection is a
causal factor in the development of AIDS.

Mechanisms of HIV-1 resistance and fit-
ness compensation
(J. Bodem)

During the last few decades, the treatment of
HIV-infected patients by highly active antire-
troviral therapy has become standard, but was
often hampered by the occurrence of drug re-
sistance viruses. Resistance associated mu-
tations were strongly correlated with losses in
viral fithess. This assumption was contradic-
ted by clinical data from patients having high-
ly resistant viruses, which replicated at high
viral loads. Furthermore, the genomes of re-
sistance-associated viruses were found to be
stable even in the absence of selective pres-
sure. We have shown, that compensatory mu-
tations, which even occur outside of the drug
target regions, compensate losses in viral fit-
ness. The mutations that accumulated in the
vicinity of the processing sites spanning the
p2/NC, NC/p1 and p6pol/PR proteins lead to
much more efficient hydrolysis of correspon-
ding peptides by patient-derived PR in com-
parison to the wild-type enzyme. We have re-

ported a novel mechanism, which explains
fitness compensation and HIV-1 resistance.

Mechanisms of cellular and retroviral
polyadenylation
(E. Schrom, J. Bodem)

Most cellular mRNAs are polyadenylated.
Retroviruses had to develop mechanisms
to regulate polyadenylation, since retrovi-
ral genomes are flanked at the 5 and at
the 3’ end by identical regions, which both
encode all signals required for polyadenyla-
tion. Active polyadenylation at the 5’ end
would result in non-coding RNAs. Thus, re-
troviruses need to suppress polyadenylation
at the 5’end. In cooperation with colleagues
from Bayreuth and Hannover, we were able
to decipher the mechanisms used by foa-
my viruses to regulate polyadenylation. We
have shown that the major splice accep-
tor is required for the suppression of poly-
adenylation at the 5’ end. Furthermore, we
could show that foamy viruses use at the 3’
end a secondary structure to presumably
block access of splice complexes and there-
by activate polyadenylation at the end of the
genome. Especially this novel mechanism
might be helpful for the analysis of cellular
polyadenylation.

In collaboration with others, we took part
characterizing the molecular basis of an in-
herited immune deficiency syndrome, which
reveals the importance of a correct polyade-
nylation signal. The disease is based on sin-
gle nucleotide exchange in the 3’ untrans-
lated region of the p14/robld3 gene, giving
rise to a pseudo 5’ splice site (ss). Binding
of U1 snRNPs to the pseudo 5’ss leads to
suppression of polyadenylation. The non-
polyadenylated transcripts are subsequent-
ly degraded, which ultimately results in the
inherited syndrome.

Foamy viral protease regulates the on-
set of reverse transcription
(R. Spannaus, J. Bodem)

Foamy viruses express a unique protease,
which is unable to form active dimers. In col-
laboration with colleagues from Bayreuth,
we were able to show that this protease
is only active as a protease - reverse tran-
scriptase fusions protein and requires viral
RNA for dimerization. Thus, the foamy viral
protease is the only RNA-dependent prote-
ase described so far. During reveres tran-
scription the viral RNA will be transcribed
into cDNA, which inactivates the protease.
We have shown that the reverse transcrip-
tion is dependent on Gag maturation and
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that a certain amount of Gag proteins has
to be cleaved by the protease to allow re-
verse transcription to be completed. Thus,
the foamy viral protease is the only retrovi-
ral protease, which controls the time-point
of reverse transcription.

Clinical Virology
(B. Weibrich, J. Schubert)

In the diagnostic unit of the institute ap-
proximately 40,000 samples are processed
and evaluated every year; the University
Hospital being the main consumer of our
service. In addition, a variety of clinical-vi-
rological research questions are addressed
on a collaborative basis. Among which the
cooperation with clinical units in the Hos-
pital of Child Medicine need to be menti-
oned first.

Teaching

The Chair for Virology teaches students in
Medicine, Biomedicine, Biochemistry, and
Biology.
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Mission and
Structure

The research interests of the individual re-
search groups focus on a broad spectrum
of basic and applied immunological topics.
These include the regulation of B cell ma-
turation, suppressor mechanisms of regula-
tory T cells and myeloid-derived suppressor
cells, antigen recognition by so called non-
conventional T cells and tolerance induction
by dendritic cells. Many of the results from
basic research are then translated into pre-
clinical therapy models for infections, aller-
gies, autoimmune diseases, transplant re-
jection and graft-versus-host-disease. Our
research is supported by local and interna-
tional funding and by various cooperations
within Germany and abroad. The institute
also provides diagnostic services for auto-
antibodies for the University Clinic (head PD
Dr. T. Kerkau).

Major Research
Interests

Function of the costimulatory receptor
CD28
(T. HUnig)

CD28 is the key costimulator of T-cell re-
sponses, i.e. in addition to antigen recog-
nition, this receptor needs to be engaged
for full T-cell activation. Using conditionally
CD28 deleting mice and blocking as well as
stimulating CD28-specific monoclonal an-
tibodies, we study the contribution of this
receptor to maintenance of immune home-
ostasis and the regulation of CD8 T-cell re-
sponses.

The response of human T-cells to the
CD28 superagonist TGN1412
(T. Hanig)

Stimulatory CD28-specific monoclonal an-
tibodies had proven therapeutically effecti-
ve in animal models of autoimmunity and
inflammation. In contrast, the first-in-man
study of the human CD28 superagonist
TGN1412 led to a life-threatening release
of inflammatory cytokines. We have clarified
why rodent and tissue culture experiments
did not predict this and have established
new preclinical test systems.

CD8 T-cell-mediated autoimmunity in a
mouse model of Multiple Sclerosis
(T. Hunig)

Institute of Virology and Immunobiology,

Through transgenic expression of a cytosolic
model antigen in oligodendrocytes, which
form the myelin sheath of axons, we can se-
lectively target these cells with “killer” CD8
T-cells. We have found that in the absence
of an intracerbral infection, the killer cells
are deleted whereas in its presence, they
destroy the oligodendrocytes, causing MS-
like lesions. We are currently investigating
the molecular basis for this switch between
autoimmunity and tolerance.

Activation and evolution of non-conven-
tional T-cells
(T. Herrmann)

Most T cells recognize with their antigen re-
ceptor complexes of MHC molecules and
peptide-antigens. Additionally, “non-con-
ventional antigens* such as glycolipids and
“phosphoantigens” exist. The Herrmann
group studies - preferentially in the rat —
the glycolipid-presenting molecule CD1d,
CD1d-restricted NKT cells and a “new” MHC
class Il molecule (RT1Db2). In humans so
called Vy9Va2 T cells are investigated, a cell
population which has been found so far only
in humans and higher primates. These cells
recognize metabolites of isoprenoid synthe-
sis, the “phosphoantigens”, which are pro-
duced by host cells with metabolic aberra-
tions (e.g. tumor cells) and many patho-
gens. We investigate how these cells can
be used in tumor therapy. Furthermore, we
have initiated a search for genes controlling
the presentation of phosphoantigens and
the analysis of the phylogeny of this spe-
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Fig. 1: The depletion of CD8+ T cells by monoclonal antibodies (OX8, 341) reduces di-
sease symptoms of EAE in the Lewis rat, an animal model for human multiple sclerosis
and in comparison to the control group is associated with reduced infiltration of immune
cells /Teells, macrophags)in the CNS of the animal. Thus, CD8+ T cells can contribute to

the pathogenesis of this disease.
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cial cell-type with the long term perspective
to generate non-primate animal models for
this unique type of T cells.

RelB expression in dendritic cells as a
regulator of regulatory T cell frequen-
cies

(M. Lutz)

Under steady state conditions dendritic cells
(DC) transport self-antigens to the draining
lymph nodes to induce T cell tolerance. The-
se DC are characterized among other fea-
tures by the expression of the transcription
factor RelB of the NF-kB family. After gene-
tic ablation of RelB in CD11c+ DC by using
a Cre-lox system in mice an increased fre-
quency of regulatory T cells (Treg) can be
observed. They are induced by an augmen-
ted IL-2 productioin by autoreactive memo-
ry T cells which in turn are regulated by IL-
7/1L-15 from lymph node stroma cells. The
data show that DC do not only determine
the self-antigen specificity for presentation
to Treg but also control their frequency by
indirect control of IL-2 production.

Immune deviation and -suppression by
mycobacteria
(M. Lutz)

Myeloid-derived suppressor cells (MDSC)
represent immunosuppressive populations
of early myeloid cell differentiation stages.
Our analyses in vitro and in mice have indi-
cated that activation of MDSC by Mycobac-
terium tuberculosis (Mtb) leads to suppres-
sion of T cell immune responses. In humans
infections with Mtb lead to strong immu-
ne responses but not to elimination of the
microbes. In collaboration with a research
group from South Africa we could show now
the infection and accumulation of MDSC in
the blood of tuberculosis patients. In ano-
ther project in which the 30-kDa and 38-
kDa Mtb antigens were tested on human
dendritic cells (DC), we could show that be-
sides the expected induction of IFN-y+ Th1l
cells also immune deviation towards IL-4+
Th2 takes place.

B cell maturation
(. Berberich)

B cells recognize microbes and foreign sub-
stances (antigens) invading an organism.
After contact with antigens, B cells proli-
ferate and differentiate to antibody-produ-
cing “factories”. The proteins Blimp-1 and
C/EBP drive the maturation. So-called Bcl-

2 proteins allow the cells to survive this pro-
cess. Currently, we analyse the function of
C/EBPB and of the Bcl-2 protein A1/Bfl1 in
B cells in vivo and in vitro.

Regulation of misguided immune reac-
tions
(T. Kerkau, N. Beyersdorf)

The team is working on the pathophysiolo-
gy of and novel immunotherapeutic for pa-
thological immune reactions. For this, we
are focusing on animal models of multip-
le sclerosis (MS) and Graft-versus-host-di-
sease (GvHD), a major complication after
allogeneic bone marrow transplantation. In
case of MS, we could recently identify an
important role of CD8+ T cells in the induc-
tion of an MS-like disease in rats. For GvHD,
we are currently studying novel protocols for
its prevention without the need for regulato-
ry T cells as these are very difficult to obtain
for therapeutic purposes in humans. Apart
from animal models, our group is collabo-
rating with that of Prof. Dr. R. Jahns, Inter-
nal Medicine I, to analyse B and T cell re-
sponses in patients developing autoantibo-
dies against the B1-adrenergic receptor of
the heart to get a better understanding of
the factors inducing this form of life-threa-
tening autoimmunity in humans.

The role of CD4+ T cells in myocardial
wound healing
(T. Kerkau, N. Beyersdorf)

While the role of innate immunity in wound
healing after myocardial infarction (MI) is
well established, little is known about the
contribution of adaptive immunity, in parti-
cular CD4+ T cells, to this process. In col-
laboration with Prof. Dr. S. Frantz and PD
Dr. U. Hofmann, Internal Medicine |, the
group has already identified CD4+ regula-
tory T cells to crucially contribute to the-
se processes. Future work aims at trans-
lating these findings into novel therapeutic
approaches for improved wound healing in
patients post M.

Modulation of T cell responses against
Candida albicans
(N. Beyersdorf, T. Hiinig)

T cells crucially contribute to immunity
against opportunistic pathogens like Can-
dida albicans. It is, thus, the aim of a joint
project of us and Prof. Dr. R Zipfel, Jena, to
better understand the host-Candida inter-
action focussing on the modulation of anti-
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Candida T cell responses by secreted fun-
gal proteins.

Teaching

Various theoretical and practical courses
are provided to students. These include
basic immunology lectures for medial, bio-
medical, biochemistry and biology students,
which are complemented by a series of se-
minars for advanced students together with
practical courses of 8 weeks per year.

Hinig T. (2012) The storm has clea-

red: lessons from the CD28 superagonist
TGN1412 trial. Nature reviews 12:317-
318.

Na SY, Hermann A, Sanchez-Ruiz M,
Storch A, Deckert M, Huinig T. (2012) Oli-
godendrocytes enforce immune tolerance
of the uninfected brain by purging the pe-
ripheral repertoire of autoreactive CD8+ T
cells. Immunity 37:134-146.

Monzon-Casanova E, Paletta D, Starick L,
Muller I, Sant’Angelo DB, Pyz E, Herrmann
T. (2013) Direct identification of rat iINKT
cells reveals remarkable similarities to hu-
man iNKT cells and a profound deficiency
in LEW rats. European journal of immuno-
logy 43:404-415.
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rold MJ, Ip CW, van den Brandt J, Toyka
KV, Taurog JD, Hunig T, Herrmann T, Reich-
ardt HM, Weishaupt A, Kerkau T. (2013)
CD8(+) T cell help is required for efficient
induction of EAE in Lewis rats. Journal of
neuroimmunology 260:17-27.

du Plessis N, Loebenberg L, Kriel M, von
Groote-Bidlingmaier F, Ribechini E, Lox-
ton AG, van Helden PD, Lutz MB, Walzl

G. (2013) Increased Frequency of Myelo-
id-derived Suppressor Cells during Active
Tuberculosis and after Recent Mycobac-
terium tuberculosis Infection Suppresses
T-Cell Function. Am J Respir Crit Care Med
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CONTACT DETAILS

Mission and
Structure

The Institute for Molecular Infection Biolo-
gy (IMIB) is an interdisciplinary institution
within the Medical Faculty of the University
of Wirzburg and it is part of the Research
Centre for Infectious Diseases (ZINF). It
also accommodates the young investiga-
tor groups of the ZINF. The research at
the institute aims to elucidate fundamen-
tal principles of infection processes. This
is being achieved by studying the mole-
cular aspects of infections caused by a
variety of bacteria, parasites and fungi, to
identify common strategies employed by
the pathogens to interact with host cells
and the immune system. While the ma-
jority of research at the institute focuses
on basic research, several important cli-
nically related projects are performed in
collaboration with the University Clinics,
ZINF and IZKF.

Main Research
Interests

The main research interests at the institu-
te are related to understanding the biolo-
gy of the pathogens and their interaction
with host cells and the immune response.
This is primarily achieved by using molecu-
lar and cell biological methods and global
high through-put approaches, such as ge-
nomics (functional genome analysis), pro-
teomics (protein expression analysis) and
bioinformatics as well as high-throughput
sequencing of RNA with the aim of under-
standing the infection process from a new
global viewpoint.

RNA biology of bacterial infections
(J. Vogel)

Next generation sequencing technologies
have enabled approaches such as RNA-seq
for the global identification of non-coding
RNAs in prokaryotes and eukaryotes, revea-
ling that these molecules are much more
diverse than previously thought. The Vogel
group are focusing on the identification and
functional analysis of noncoding RNAs that
play an important role in host-pathogen in-
teractions and the immune response. This
includes the characterisation of small regu-
latory RNAs in bacterial pathogens and long
noncoding RNAs in eukaryotic host cells. In
addition, they are using global approaches
to study RNA binding proteins in bacteria
and their role in virulence.
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Immunological and cell biological stu-
dies of Leishmania pathogenicity
(H. Moll)

Leishmania cause a spectrum of different di-
seases, depending on the parasite species
and the type of the host’s immune response.
This model allows the analysis of the mecha-
nisms involved in host resistance or suscep-
tibility to a microbial pathogen. The develop-
ment of new strategies for immunotherapy
and vaccination based on the use of dendri-
tic cells and the identification and characte-
rization of leishmanicidal compounds are the
major research topics of this group.

Biology and Pathogenicity of Candida
albicans
(J. Morschhauser)

The yeast Candida albicans is a harmless
commensal in the digestive tract of most
healthy people, but it can also cause su-
perficial infections of the mucosae as well
as life-threatening systemic infections, es-
pecially in immunocompromised patients.
The Morschhauser group is investigating
how C. albicans adapts to different host ni-
ches and changes in its environment. They
are especially interested in the elucidation
of signalling pathways that control morpho-
logical switches and virulence gene expres-
sion and of genetic alterations that are re-
sponsible for the evolution of variants with
novel phenotypic traits.

Pathogenic enterobacteria and probi-
otic Escherichia coli
(T. Oelschlaeger)

An early and often essential step in the esta-
blishment of a bacterial infection is the ad-
hesion to host cells. The Oelschlaeger group
is focusing on identifying bacterial adhesins
and their corresponding eukaryotic recep-
tors. Additionally, substances including phy-
topharmaceuticals with unknown modes of
action are being tested for their ability to
inhibit bacterial adherence and invasion of
host cells. The probiotic E. coli strain Nissle
1917 has been licensed as a drug and they
have shown that it interferes with the adhe-
sion and invasion of pathogenic bacteria.
Another research focus is the elucidation of
the causative molecular mode(s) of action
of this probiotic E. coli strain.
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Virulence and resistance mechanisms
of pathogenic staphylococci
(K. Ohlsen)

Staphylococcus aureus is currently one of
the most important nosocomical pathogens.
The Ohlsen group is interested in understan-
ding the molecular mechanisms involved in
its virulence and resistance to antibiotics.
One focus is the elucidation of the function
of protein kinases and corresponding phos-
phatases. In addition, they are developing
in vivo imaging technologies to visualise the
infection process and host defense mecha-
nisms in situ. Furthermore, they are develo-
ping strategies to combat this pathogen in-
cluding antibody-based therapy approaches
and the search for new targets and drugs.

Molecular biology of pathogenic staphy-
lococci
(W. Ziebuhr)

Staphylococcus aureus and Staphylococ-
cus epidermidis are common causes of
health care-associated (nosocomial) infec-
tions which often affect immunocompro-
mised patients carrying medical devices.
The Ziebuhr group works on factors and pro-
cesses contributing to the establishment of
staphylococci as pathogens in the hospital
environment. Their main research interest
is to team basic research with public health
by covering epidemiology, genetics and the
molecular biology of staphylococci.

RNA metabolism in host cells
(A. Eulalio)

A proper RNA metabolism is essential to a
number of host cell functions and therefore
it is not surprising that pathogens have evol-
ved sophisticated mechanisms to subvert
these pathways for their own benefit. The
research within the Eulalio group focuses
on determining the impact of bacterial in-
fections on the RNA metabolism of the host
cell, and the reciprocal effect of host RNA
regulation on the life cycle of pathogenic
bacteria. A major research focus has been
on human and mouse microRNAs. To achie-
ve this they are using automated micros-
copy coupled with high-throughput scree-
ning approaches of RNA libraries, as well
as RNA-seq.

Teaching
activity

The scientists at IMIB teach undergraduate
and master students from medicine, biolo-
gy and food chemistry, which include both
lecture-based and practical courses. A con-
siderable part of the teaching activities con-
tribute to the training of biology students in
the Department of Microbiology. These ac-
tivities include lectures in general microbio-
logy, pathogenicity and immunology, as well
as seminars on current topics of Infection
Biology, in addition to hosting internships.
The institute also organizes lectures, cour-
ses, seminars and summer schools for the
members of the Graduate College “Infec-
tiology” in association with the Internatio-
nal Graduate School “Life Sciences” at the
University of Warzburg.
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Mission and
Structure

The departments of Pharmacology (chaired
by Prof. Dr. Martin J. Lohse), and Toxico-
logy constitute the Institute of Pharmaco-
logy and Toxicology. The building accom-
modates the research laboratories and of-
fices, a lecture hall seating 300 students,
course laboratories, a seminar room, and
a library for pharmacology and toxicology.
Facilities for work with high levels of radio-
active isotopes, a repair shop, and compu-
ter facilities for medical students are also
available.

The workforce of the department of To-
xicology comprises between 50 and 60
members. Four research groups are led by
the University Professor Dr. Helga Stopper,
the Associate Professor Dr. Wolfgang De-
kant, and the Research Associates PD Dr.
Angela Mally and PD Dr. Nicole Schupp.
Five postdocs and on average 15 Ph.D.
students with degrees in chemistry, food
chemistry, biology, pharmacy, and medi-
cine accomplish the experimental work,
supported by about an equal number of
technicians.

Major Research
Interests

Chemical Carcinogenesis

Our research focuses on elucidating the
first-line interactions of mutagenic and car-
cinogenic chemicals with biological targets,
with the aim of a mechanistically supported
risk characterization of chemically induced
cancer in humans. We investigate the ki-
netics and metabolism of chemicals in vi-
tro, in cells, animals and humans, paying
special attention to the metabolic activation

Institute of Pharmacology and Toxicology,

to chemically reactive intermediates, their
interaction with biological macromolecules
such as DNA and protein, and their detoxi-
fication. We study genotoxicity by analyzing
covalent DNA binding, induction of other ty-
pes of DNA damage (see Figures) and the
course of events leading to mutations. Epi-
genetic mechanisms include hormonal ef-
fects, changes in the cell cycle and distur-
bance of cell differentiation.

Biomarkers

A second research focus are biomarkers in
both animals and humans. Biomarkers of
exposure are based mainly on the analy-
sis of metabolites in urine and on cytoge-
netic alterations, for example in peripheral
lymphocytes and buccal mucosa cells in
humans. In animal models, early cytologi-
cal alterations are also investigated in the
search of early biomarkers of toxicity and
carcinogenicity in kidney and liver, including
idiosyncratic reactions. Biomarkers of indi-
vidual susceptibility are studied in connec-
tion with side effects of radiotherapy and
differences in metabolism due to genetic
polymorphisms or inhibition of enzymes in-
volved in resorption, metabolism and exc-
retion.

Risk Assessment

Knowledge on the mode of toxic action is
a prerequisite for biologically based extra-
polation from cells in culture or laboratory
animals to humans, from high dose to low
dose, and from the reproducible situation of
experimental systems to the heterogenei-
ty of a human population. Efforts on dose-
response relationships and mixture effects
are based on experimental data but include
elaborate statistical analysis as well as ki-
netic modeling.

Fig. 1: “The Comet Assay”: DNA fragments induced by a genotoxic agent migrate in an
electric field out of the cell nucleus (Head) into a Tail.
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Fig. 2: “The Micronucleus Test”: Chromo-
some damage is indicated by the presence
of a DNA-containing fragment in the cyto-
plasm of the bi-nucleated cell in the midd-
le of the three cells.

Investigated Compounds

The list of investigated compounds com-
prises a variety of chemical classes and
sources. Exposure at the work place and
in the environment include aromatic hy-
drocarbons and substituted derivatives, as
well as chlorinated and fluorinated chemi-
cals. Dietary exposure includes mycotoxins
(ochratoxin A, fumonisin B,), heat-derived
products (acrylamide, furan), migrants from
polymers and phytoestrogens. For drugs,
we focus on agents for which the proba-
bility of side effects is modulated by phar-
macogenetic differences and/or enzyme in-
hibition. Compounds with estrogenic and
antiestrogenic activity are used primarily in
connection with the investigation of epige-
netic effects. Endogenous (angjiotensin II,
aldosterone) and unavoidable DNA-dama-
ging agents and processes that contribute
to “spontaneous” tumor formation are also
of interest. Oxidative stress is considered a
major factor in this respect.

Teaching

Our staff covers all aspects of toxicology and
shares the responsibility with the Pharma-
cology Department for teaching general and
systematic pharmacology for students of
medicine and biomedicine, pharmacy, den-
tistry, and biology. For chemistry students,
a special course meets the legal require-

ments according to the “Gefahrstoffverord-
nung” to allow graduates to do business in
chemical manufacture and sale. Prof. Stop-
per is speaker of the class “Biomedicine”
of the Graduate School of the University.
The working group leaders contribute to the
postgraduate courses organized by the So-
ciety of Toxicology of the DGPT to regjster as
DGPT and EUROTOX-certified Toxicologist.
The institute offers advanced education for
the degree of Pharmacist for Toxicology and
Ecology. Editing and reviewing for scientific
journals, membership in national and inter-
national scientific committees and consul-
ting of political and governmental bodies is
another part of our activities in the field. For
the chemical and pharmaceutical industry,
we offer both theoretical and experimental
expertise for cooperations.
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Hintzsche H, Jastrow C, Kleine-Ostmann
T, Kérst U, Schrader T, Stopper H. (2012)
Terahertz electromagnetic fields (0.106
THz) do not induce manifest genomic da-
mage in vitro. PLoS One 7:€46397.

Colnot T, Kacew S, Dekant W. (2013)
Mammalian toxicology and human expo-
sures to the flame retardant 2,2’°,6,6’-
tetrabromo-4,4’-isopropylidenediphenol
(TBBPA): implications for risk assessment.
Arch Toxicol [Epub ahead of print].

Othman EM, Hintzsche H, Stopper, H.
(2013) Signaling steps in the induction
of genomic damage by insulin in colon
and kidney cells. Free Radic Biol Med.
68C:247-257.

Queisser N, Amann K, Hey V, Habib SL,
Schupp N. (2013) Blood pressure has
only minor influence on aldosterone-indu-
ced oxidative stress and DNA damage in
vivo. Free Radic Biol Med. 54:17-25.

Ramm S, Mally A. (2013). Role of drug-in-
dependent stress factors in liver injury as-
sociated with diclofenac intake. Toxicology
312:83-96.
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Professor Dr. med. Martin J. Lohse
(Head)
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97078 Wiirzburg
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Professor Dr. rer. nat. Kristina Lorenz
Phone: 0931/31-80165

Mission and
Structure

The Institute of Pharmacology and Toxico-
logy comprises the Chairs of Pharmacology
and of Toxicology. The institute is also home
to several research groups of the Rudolf Vir-
chow Center that was founded in 2001 and
that is chaired by Prof. Lohse.

The chair employs appr. 75 staff members
(about half of them grant-funded). All re-
search groups focus on the molecular me-
chanisms of cellular communication, their
role in physiological function and their po-
tential to serve as targets for therapeutic
drugs. In addition to standard biochemical
and molecular biology equipment, the chair
has a SPF unit for the generation of trans-
genic mouse models as well as equipment
for rapid microscopic imaging, for confocal,
2-photon and TIRF microscopy, for electro-
physiology and for cardiovascular phenoty-
ping of transgenic mouse models.

The chair also provides a drug information
service for the university hospital and me-
dical faculty as well as outside physicians
and pharmacists. The Ethics Committee of

the Medical Faculty is also based at the in-
stitute.

Major Research
Interests

A major research focus of the Chair of Phar-
macology is on G-protein-coupled recep-
tors. They transmit the effects of hormones
and neurotransmitters, but also of thera-
peutic drugs such as opiates, beta blockers
against high blood pressure and anti-aller-
gic antihistamines. These receptors are in-
vestigated with a large array of methods to
answer questions ranging from the structu-
re of receptors and ligands to transgenic di-
sease models and studies on patient samp-
les. Another major research effort focuses
on the mechanisms of cellular movement
and its control by intracellular signaling pro-
cesses. A third focus is on heart failure and
the development of new therapeutic strate-
gies. Our research is funded by grants from
the DFG, the Rudolf Virchow Center for Ex-
perimental Biomedicine, the SFB688, the
European Research Council, the BMBF (Fe-
deral Ministry of Education and Research),
the Bavarian Research Foundation, the
Fondation Leducq and others.

Mechanisms und Function of G-Protein-
coupled Receptors

(M. Lohse, D. Calebiro, C. Hoffmann; also
Bio-Imaging Center/ Rudolf Virchow Center)

Communication between cells occurs
through signaling molecules like hormones
or neurotransmitters that are recognized
by specific receptors, which constitute the
primary class of drug targets. We investi-
gate their function and regulation in various
model systems to explore general mecha-
nisms and functional principles. Over the
last few years, we have developed a vari-
ety of techniques to visualize receptor ac-
tivation, inactivation and the resulting sig-
nals by means of new sensors and fluores-
cence microscopy methods. This allows us
to directly observe receptors and signaling
mechanisms ,,at work”. This approach en-
ables us to analyze the speed and localiza-
tion of signals and receptor even at the level
of single molecules in isolated cells and in
vivo. We have recently succeeded in pre-
cisely characterizing the dynamics and lo-
calization of prototypical G protein-coupled
receptors on the cell surface at the single
molecule level. Furthermore, we study the
sustained signal transduction by G protein-
coupled receptors at the endosomal com-
partment.
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Phosphatases and Cellular Motility
(A. Gohla; also Rudolf Virchow Center)

We have discovered a new class of human
phosphatases that play major roles in re-
gulating cellular metabolism and the cy-
toskeleton. These enzymes may repre-
sent novel targets for the development of
drugs against cancer and cardiovascular
diseases. Using biochemical and cell bio-
logical methods, we study their regulation
and substrates. We further investigate their
(patho)physiological functions in gene-defi-
cient mouse models.

The Effects of Bacterial Toxins
(A. lliev, Emmy-Noether group; also Rudolf
Virchow Center)

Some bacterial toxins such as pneumoly-
sin are able to induce the formation of po-
res in the membrane of other cells resul-
ting in cell lysis or apoptosis. But also in
concentrations lower than those needed
for pore formation, they cause cell dama-
ge as, for example, in meningitis. The ef-
fects of bacterial toxins can be transmitted
via the cytoskeleton. We investigate me-
chanisms of their toxicity and explore the-
rapeutic strategies.

Adenosine Receptors and their Ligands
(K.-N. Klotz)

Adenosine is a ubiquitous mediator that
acts on cells via four different G-protein-
coupled receptors. In collaboration with
chemists we develop selective ligands for

Fig. 1: State-of-the-art single molecule mi-
croscopy reveals transient interactions of
two G protein-coupled receptors on the
cell surface.
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Fig. 2: Left and Middle: Autoradiograms and histological stains of inflamed rat hearts
(upper panels) and of control animal hearts (lower panels). Right: Enlargements of the
inflamed rightventricular myocardium show the colocalization of inflammatory cells and

SST-2 receptors.

these receptors and investigate the princip-
les of their specific recognition.

Mechanisms of Heart Failure and Cardi-
ac Signaling
(K. Lorenz, J. Schmitt)

Chronic heart failure is one of the main
health problems of old. Based on patient
samples, transgenic mouse models and
freshly isolated primary cells, we investiga-
te genes and mechanisms that contribute to
heart failure and dilatation. A number of bi-
ochemical mechanisms that play an impor-
tant role in heart failure, but also in vascular
diseases such as athersclerosis, have been
identified over the last few years. Currently,
we are exploring strategies to interfere with
these signaling pathways in order to find new
targets for heart failure therapy.
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Fig. 3: A novel adenosine receptor antago-
nist docked into the ligand binding domain
of the A2A adenosine receptor.

Receptor-Antibodies in Heart Failure/
Myocarditis
(R. Jahns, together with the Comprehensi-
ve Heart Failure Center and the Rudolf Vir-
chow Center)

Stimulating auto-antibodies against the
B1-adrenergic receptor can be detected in
about a third of patients with dilated or in-
flammatory heart muscle damage; the car-
diovascular mortality-risk of antibody-posi-
tive patients is increased about 3-fold. By
immunization of rats we have generated
corresponding animal models. In several
BMBF-funded projects, we investigate whe-
ther formation of such antibodies in pati-
ents is triggered by ischemic (myocardial
infarction) or inflammatory heart muscle in-
jury (acute myocarditis), and how such sti-
mulating antibodies can be therapeutically
neutralized with cyclic peptides. For further
development and clinical phase | and Il stu-
dies we have founded the Biotech compa-
ny Corimmun.

Role of microRNAs in Neuropsychiatric
and Cardiovascular Diseases

(L. Hommers, also Department of Psychia-
try and Interdisciplinary Center for Clinical
Research)

Comorbidity of cardiovsacular and neuro-
psychiatric diseases results in a significant
excess mortality. We aim to identify mic-
roRNAs regulating candidate genes of neu-
ropsychiatric diseases, predominantly tho-
se in G-Protein coupled pathways, and in-
vestigate their mechanisms of action and
test their relevance in on-going clinical stu-
dies of the Comprehensive Heart Failure
Center.
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Teaching

The institute is responsible for teaching
pharmacology and toxicology to students of
medicine, dentistry, pharmacy, biology and
biomedicine. The focus is on general and
clinical pharmacology for medical students
(5th, 6th and 8th term) and pharmacy stu-
dents (5th-8th term). We also play a key
role in the conception of the new research
oriented BSc/MSc curriculum in Biomedici-
ne and participate in the MSc curriculum in
Experimental Medicine. We also offer the
full curriculum for medical doctors speciali-
zing in pharmacology.

Calebiro D, Rieken F, Wagner J, Sungka-
worn T, Zabel U, Borzi A, Cocucci E, Zirn
A, Lohse, MJ. (2013) Single-molecule
analysis of fluorescently labeled G-protein-
coupled receptors reveals complexes with
distinct dynamics and organization. Proc
Natl Acad Sci USA, 110:743-748.

Hoffmann C, Nuber S, Zabel U, Ziegler N,
Winkler C, Hein B Berlot CH, Biinemann
M, Lohse MJ. (2012) Comparison of the
activation kinetics of the m3 acetylcholine
receptor and a constitutively active mutant
receptor in living cells. Mol Pharmacol,
82:236-245.

Seifried A, Knobloch G, Duraphe PS, Se-
gerer G, Manhard J, Schindelin H, Schultz
J, Gohla A. (2013) Evolutionary and struc-
tural analyses of the mammalian haloa-
cid dehalogenase-type phosphatases AUM
and chronophin provide insight into the
basis of their different substrate specifi-
cities. J Biol Chem (Epub ahead of print,
Dec 13).

Ruppert C, Deiss K, Herrmann S, Vidal M,
Oezkur M, Gorski A, Weidemann F, Loh-
se MJ, Lorenz K. (2013) Interference with
ERK(Thr188) phosphorylation impairs
pathological but not physiological cardi-
ac hypertrophy. Proc Natl Acad Sci USA,
110:7440-7445.

Holthoff HR Zeibig S, Jahns-Boivin V,
Bauer J, Lohse MJ, Kaab S, Clauss S,
Jahns R, Schlipp A, Mtinch G, Ungerer M.
(2012) Detection of anti- 1-AR autoan-
tibodies in heart failure by a cell-based
competition Elisa. Circ Res 111:675-684.



CONTACT DETAILS

Tasks and
Structure

The Institute of Legal Medicine of the Uni-
versity of Wlrzburg provides services in legal
medicine on behalf of courts of justice, pu-
blic prosecutors and police departments for
the region of Lower Franconia as well as ad-
jacent regions in Upper Franconia and Ba-
den-Wirttemberg. Key responsibilities are
the investigation of deaths, post-mortems,
clinical forensic medicine, assessing fitness
to drive, forensic trace analysis, paternity
testing and forensic-toxicological analysis of
body fluids and pieces of evidence.

Apart from the Board Director, the acade-
mic staff of the University of Warzburg Insti-
tute of Legal Medicine consisted of 1 con-
sultant (Oberarzt), 3 senior house officers
(Assistenzarzte), 2 biologists and 1 toxicolo-
gist in 2011. 9 of the 19 employees of the
institute are paid from the institute’s own
resources. The other posts are financed on
the basis of the Institute’s tasks in research
and teaching.

Major Research
Interests

Legal medicine is defined as a medical spe-
cialty applying medical and scientific know-
ledge and techniques to the administrati-
on of justice. It is a strongly application-
oriented and interdisciplinary subject with
research activities geared to the require-
ments of the police and the judiciary. As
in any other practice-oriented medical field,
the daily activities and tasks determine the
scientific issues to be addressed. Scienti-
fic forensic research concentrates on the
assessment of findings, the evaluation of
evidence, the reconstruction of events and
the development of valid assessment crite-
ria. Thus, our subject plays a special role
among the other medical fields, because
its scientific focus can neither be defined
as basic research nor is it primarily orien-
ted to patient care. It is much more con-
cerned with the individual case than other
subjects.

Current key research areas are the post-
mortem optical behaviour of the skin, the
expression of glucose transporters in crani-
ocerebral trauma, the determination of the
post-mortem interval by means of bones as
well as the detection and documentation of
blood traces using infrared optical imaging
techniques.
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Optical behaviour of the skin
(M. Bohnert, V. Sterzik)

To analyse the optical behaviour of the skin
after death, the post-mortem decomposi-
tion processes (putrefaction and autoly-
sis) are systematically recorded by serial
measurements of spectral reflectance and
evaluated in collaboration with the Institute
of Mathematics of the University of Wirz-
burg (Prof. Dr. Borzi). Before, a mathemati-
cal skin model has already been developed,
by means of which the scattering and ab-
sorption of light in relation to the scattering
structures (cell nuclei, mitochondria, colla-
gen fibres) and the absorbers (haemoglo-
bin, melanins, bilirubin) can be calculated.
This skin model is to be improved by the-
se systematic investigations. At the same
time, a method to narrow down the time
of death is being developed, which should
be applicable also to the later stages of the
post-mortem interval.

Expression of glucose transporters in
the brain in the presence of cranioce-
rebral trauma

(M. Bohnert)

In a collaboration project between the Hos-
pital and Polyclinic for Anaesthesiology (Prof.
Forster) and the Institute of Legal Medicine
the issue is investigated whether it is pos-
sible to demonstrate the sodium-dependent
glucose transporters SGLT1, SGLT2 as well
as the uniporters GLUT1 and GLUT3 in hu-
man brain tissue of decedents undergoing
forensic autopsy because of craniocerebral
trauma or asphyxiation. Further issues to be
investigated are the chronological course of
the expression of the various forms of so-
dium-dependent glucose transporters after
traumatisation and whether the volume and
distribution of SGLT1, SGLT2, GLUT1 and
GLUT3 as well as their relationship to each
other provides information as to the vital
or post-mortem origin of a trauma and its
survival time. The results obtained from the
human brain specimens are compared with
the results from an in vitro trauma model
with endothelial cells of human brain. The
objective is to generate an expression pat-
tern for glucose transporters depending on
the time and cause of death.

Determination of the post-mortem in-
terval of bones
(K. Jellinghaus, M. Bohnert)

The forensic and anthropological assess-
ment of bone finds is not only concerned



with questions such as sex, age, presence
of trauma and individual features but also
the time since death. This is of signifi-
cant importance under legal aspects, as
apart from genocide and murder a crime
becomes barred by the statute of limita-
tion and can no longer be prosecuted af-
ter 3, 5, 10, 20 or 30 years depending
on the punishment provided for in the law
(Section 78 Criminal Code). Usually the
Criminal Investigation Department inves-
tigates bones up to a post-mortem inter-
val of 30 years or less. However, due to
the different preservation state of bones
or bone parts it is often difficult to make
a precise statement with regard to the
post-mortem interval. A bone’s state of
preservation is essentially influenced by
the ambient conditions, which are ultima-
tely more important for the condition of
a bone than the time since death itself.
Due to these diagnostic uncertainties the
age of bone finds is often over- or undere-
stimated. This in turn has consequences
for the investigations. The aim of the pre-
sent study is to extend and improve the
methodological spectrum to estimate the
post-mortem interval of human bones.
For this purpose, the conventional me-
thods to estimate the post-mortem inter-
val are checked by means of bones with
an exactly known post-mortem interval
and used together with new techniques
(fluorescence, histology, molecular degra-
dation, densitometry) to develop low-cost
routine parameters for the medico-legal
routine which can be used for unknown
bone finds. Collaboration partners are the
Institute for Diagnostic and Interventional
Radiology (Prof. Dr. Bley) of the Wirzburg
University Medical Centre and the Institu-

te of Anthropology of Freiburg University
(Prof. Dr. Wittwer-Backofen).

Infrared optical imaging of latent blood
traces
(V. Sterzik, M. Bohnert)

In collaboration with the Institute of Legal
Medicine of the University of Munich techni-
ques for optical visualization and documen-
tation of latent and small to very small blood
traces on a dark background have been de-
veloped. Especially the small blood traces
forming during dynamic courses of events
are highly important for the reconstruction
of a crime, especially if they can be de-
monstrated on the clothing of the persons
involved in the event. By using lamps emit-
ting light in the near infrared regjon in com-
bination with filters it is possible to make
such traces visible without destroying them,
so that they are available for molecular bio-
logical analysis. With a modified single-lens
reflex camera these traces can also be do-
cumented photographically (Fig. 1).

Teaching

Forensic science is taught to students of
medicine in a main lecture held over 2 se-
mesters, a laboratory course and a compul-
sory optional subject. In the 6" semester,
fundamentals are taught, in the 7" semes-
ter special topics are addressed and stu-
dents do a course on post-mortems. Fun-
damentals include the fields of thanatology,
forensic traumatology, medical law, foren-
sic alcohology, forensic genetics and foren-
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sic toxicology. In the 7" semester, the post-
mortem examination, traffic medicine, cli-
nical forensic medicine and forensic case
work are covered. In the laboratory course,
students learn how to perform a post-mor-
tem examination. An aspect regarded as
especially important in teaching is to make
students aware of forensic aspects in their
clinical work. Those particularly interested
in the field can attend the compulsory opti-
onal subject “Medical Criminalistics”.

In a well-attended lecture, legal medicine is
also presented to students of law and bio-
medicine. Junior lawyers (between the first
and second state examination) are regularly
instructed on the effect of alcohol and drugs
in road traffic with a scientifically monitored
drinking test. Regular training courses are
also held for the police and the German Ar-
med Forces.

Belenki L, Sterzik V., Bohnert M, Zimmer-
mann K, Liehr AW. (2012) Scientific in-

formation repository assisting reflectance
spectrometry in legal medicine. J Lab Au-

tomat 17:233-238.

Sterzik V, Drendel V, Will M, Bohnert M.
(2012) Suicide of a man with known aller-
8y to fish protein by ingesting tinned fish.

Forensic Sci Int 221:e4 — e6.

Belenki L, Sterzik V, Schulz K, Bohnert M.
(2013) Analysing reflectance spectra of
human skin in legal medicine. J Biomed

Optics 18:17004.

Sterzik V, Belenki L, Liehr AW, Bohnert M.
(2013) Spectrometric evaluation of post-
mortem optical skin changes. Int J Le-

gal Med, published online: DOI 10.1007/

s00414-013-0855-2.

Hejna R Bohnert M. (2013) Decapitati-
on in suicidal hanging — vital reaction pat-

terns. J Forensic Sci 58:270 — 277.



CONTACT DETAILS

Mission and
Structure

The Institute of Pathology is an academic
center with more than 100 employees inclu-
ding 20 pathologists. The institute delivers
clinical care including histological and cyto-
logical diagnostic assessments of biopsies
and other materials, as well as autopsies.
Specialized departments, e.g. for Neuropa-
thology or Molecular Pathology, concentrate
on specific diagnostic and scientific topics.
The Institute of Pathology has a particular

focus on diagnostic and scientific aspects
of hematopathology and constitutes one of
six German reference centers for haemato-
logical malignancies. The diagnostic exper-
tise in this field and the scientific achieve-
ments are internationally visible.

Major Research
Interests

Research in Hematopathology and Con-
sultation Center for Hematological Ma-
lignancies

(A. Rosenwald)

The Reference Center for haematological
malignancies operates as a national con-
sultation center and coordinates research
activities associated with prospective clini-
cal lymphoma trials including trials of the
‘German study group for high-grade non-
Hodgkin lymphomas (DSHNHL)'. Prof.
Rosenwald’s group has a major research
focus on the molecular pathogenesis of
malignant B- and T-cell lymphomas as well
as of multiple myeloma. Genetic and novel
sequencing approaches are used to deci-
pher molecular alterations in lymphoid ne-
oplasms. In 2012 and 2013, novel biologi-
cally and clinically relevant molecular alte-
rations could be described (e.g. in diffuse
large B-cell ymphomas and Burkitt lympho-
mas). The group plays a major role in seve-
ral national and international research net-
works, such as in the International Cancer
Genome Consortium (ICGC), the Leukemia
and Lymphoma Molecular Profiling Project
(National Cancer Institute, USA) and the lo-
cal Clinical Research Unit 216 ‘Signalling in
Multiple Myeloma’.

Prof. Geissinger’s group is interested in the
molecular and immunophenotypic charac-
terization of T-cell lymphomas and cutane-
ous lymphomas.

Transcriptional Control in T-Lymphocy-
tes
(E. Serfling)

Prof. Serfling was the speaker of the SFB/
Transregio (Collaborative Research Cen-
ter) Wirzburg/Mainz/Berlin, TRR52, of
the German Research Association (DFG)
with the topic ‘Transcriptional program-
ming of individual T-cell populations’. The
research work of his group which was also
supported by the Wilhelm-Sander Foun-
dation and the German Cancer Foundati-
on dealt with the role of the inducible tran-
scription factor NFATc1 in lymphocyte dif-
ferentiation and function. Using several
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mouse models it was shown that NFATc1
- the most prominent NFAT factor in acti-
vated peripheral lymphocytes - is critically
involved in the generation of autoimmune
diseases and the rejection of transplanted
organs (e.g. hearts). Current studies shall
elucidate the target genes of NFATc1/0A,
the strongly inducible NFATc1 isoform,
and of further NFAT factors. These stu-
dies shall identify the gene network(s)
controlled by NFATc1 and, in addition, the
nuclear multi-protein complexes in which
NFATc1 is organized. One final goal of
these studies is the selective inhibition of
NFATc1/0A induction in (pathogenic) lym-
phocytes.

Molecular and Cellular Immunology
(F. Berberich-Siebelt)

Within the field of ‘Molecular and Cellular
Immunology’ the major research is focus-
ed on CD4*T cells. Momentarily, emphasis
is especially placed on the central role of
the family of NFAT transcription factors for
activation and function of T helper and re-
gulatory T cells. It became evident that the
level and ratio of expression of the indivi-
dual NFAT members and their isoforms as
well as their posttranslational modifications
(@among them the sumoylation of NFATc1/
C) are decisive for the direction of diffe-
rentiation. A vision - due to the partly di-
vergent functions - is to target them indi-
vidually during therapy; this could lead to
immunomodulation instead of general im-
munosuppression. Therefore, the impact of
NFAT in general, but also of the individual
members/isoforms is analysed for different
disease models. This is mostly performed
in animal models making use of our various
NFAT-deficient mice, but always also in co-
operation with the Reference Center for ha-
ematological malignancies and funded by
the DFG, IZKF, Wilhelm-Sander- and Thys-
senstiftung.

Human Immunity to Cancer
(S. Brandlein)

The experimental work of this research
group is focused on human innate immu-
nity to cancer in which natural antibodies
play an important role. Their targets are
post-transcriptionally modified carbohydra-
te epitopes on tumour cell surface recep-
tors. These tumor-specific modified epito-
pes could be found on proteins such as
CD55, CFR-1, GRP78 and TAF15. All tested
antibodies are able to eliminate malignant
cells in vitro and in vivo by inducing different
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Fig. 1: NFAT2 (NFATc1) is especially well detectable in follicular T cells. (A) Microarray-
analysis of FACS-sorted naive, activated, and follicular T cells of KLH-immunized mice.
(B) Histological analysis of a chronically inflamed human tonsil.

cytotoxic mechanisms. The combination of
effectiveness/potency, safety, and new me-
chanisms for killing cancer provides a very
promising profile for the therapeutic use of
natural human antibodies for cancer.

In collaboration with an Australian compa-
ny, some of the identified antibodies are
developed into clinical products. The na-
tural human IgM antibody PAT-SM6 targe-
ting GRP78 has been shown to have potent
anti-cancer properties in a large number of
laboratory and animal studies. Currently,
PAT-SM6 shows potential therapeutic be-
nefit in the ongoing Phase I/lla clinical trial
in patients with relapsed and refractory mul-
tiple myeloma. Another Phase I clinical trial
to evaluate PAT-SMG6 as a therapy for mela-
noma was also successfully completed. The
ongoing scientific work is concentrated on
the antibody-induced cytotoxicity mecha-
nisms and the preclinical development of
additional tumor specific IgM antibodies.

Neurooncology and Neurodegeneration
(C. Monoranu)

The research in the Department of Neuro-
pathology is currently focused on neuro-
degenerative diseases. Within the project
“Deletions of mitochondrial DNA (mtDNA)
and gene expression in neurons, astrocy-
tes and microglia in hippocampus and va-
gus nuclei of aged people and patients with
Alzheimer’s Disease” funded by the IZKF,
the damage of mtDNA and the gene ex-
pression profiles in different cell types in dif-
ferent regions (hippocampus, cerebellum,
brainstem) of human postmortem brain
from controls and patients with Alzheimer
disease was evaluated. Early affected regi-
ons such as the hippocampus showed dif-
ferences in gene expression compared to
more resistant regions such as the cere-

bellum. Candidate genes responsible for
the development of neurofibrillary changes
were identified. The gene expression analy-
sis will be continued and complemented by
epigenetic studies and proteomics with the
aim to provide insight into specific molecu-
lar events underlying the pathogenesis of
Alzheimer disease.

In the neurooncological field we focused on
the identification of prognostic markers for
ependymomas, molecular features of glio-
blastomas and the role of the T-cell medi-
ated immunity on the clinical outcome of
medulloblastoma patients.

Teaching

The institute of pathology is responsible for
teaching pathology as part of the medical
curriculum of the Warzburg Medical School.
Specifically, 3 professors and additional
teaching staff conduct lectures, seminars,
practical classes (histology) and macropa-
thologic case demonstrations (autopsies).
Additional courses for graduate students
cover a wide range of specific subjects,
techniques, and skills. Pathology lecturers
also participate in interdisciplinary teaching
projects (e.g. interdisciplinary oncology)
and clinico-pathologic conferences for se-
veral hospitals and clinical departments.
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Mission and
Structure

The chair is provisionally headed by Prof. Dr.
Mdller and comprises a total of 22 people.
The Institute houses two groups which are
working on different aspects of regenerative
cell biology. Prof. Mullers group (residing in
the ZEMM, building E7, since 2010) is ana-
lyzing gene expression programs in mam-
malian embryonic and adult stem cells with
a special emphasis on chromatin regula-
tion. Prof. Raabe s group (residing in buil-
ding E4) is studying signal transduction
within the progenitor compartment of the
developing Drosophila brain. The MSZ is
working together with several institutes of
the faculties of medicine and biology.

Stem Cell Biology
(A. Mdller)

Stem cells are rare but essential cell types
for development and tissue regeneration.
Research on stem cell biology and cellu-
lar pluripotency is one of the most pro-
mising research fields in human medicine.
The possibility to reprogram cells into any

Institute for Medical Radiation and Cell Research

type of adult stem cells for the purpose of
cell replacement holds tremendous thera-
peutic promise and may circumvent ethi-
cal considerations concerning the deriva-
tion of new human embryonic stem cells.
The molecular pathways controlling pluri-
potency and cellular reprogramming are
now only beginning to be unraveled. The
stem cell biology group focuses on em-
bryonic, hematopoietic and mesenchy-
mal stem cells. Recently we also started
to focus on induced pluripotent stem cells
(iPS), which are generated by artificial re-
programming of somatic cells. Of central
importance to our studies is the question
of how global chromatin states guide stem
cell behavior. Also, we are analysing the
developmental potential of mesenchymal
and uniparental embryonic stem cells.
Albrecht Mller is speaker of the national
DFG priority program 1356: Pluripotency
and cellular reprogramming of the BMBF-
consortium: CB-HERMES (Cord Blood-He-
matopoietic Stem Cells: Reliable Methods
for ex-vivo Expansion).

Fig. 1: Larval brain of Drosophila: Neural progenitor cells in both brain hemispheres are
marked in red. Neurons of the mushroom bodies, which are involved in learning and
memory, are labelled in green (Figure: Juliane Melzer).
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Molecular Genetics
(T. Raabe)

In our group we take advantage of the ge-
netic model organism Drosophila in com-
bination with molecular and cell biologi-
cal approaches to elucidate mechanisms
that control generation and differentiation
of neuronal cells. On one hand, we are in-
vestigating a number of mutations, which
cause an altered proliferation pattern of
neural progenitor cells leading to hypo- or
hypertrophy of the adult nervous system.
Our current research focuses on the con-
trol of cell growth as a critical parameter
to maintain the proliferation potential of
progenitor cells throughout development.
In collaboration with Prof. Gallant (Bioche-
mistry & Molecular Biology) we have char-
acterized a new nucleolar protein, which is
transcriptionally controlled by Myc, and is
required for ribosome biogenesis and cell
growth selectively in neural progenitor cells.
In cooperation with external partners, a no-
vel function of one member of the p21-ac-
tivated kinases (PAKs) in neural progenitor
cells was described. A further focus of our
research lies at the neurophysiological le-
vel. In collaboration with clinical groups (Dr.
Fischer, Psychiatry; Dr. Kittel, Physiology Il)
we are analysing the function of the kinase
RSK in synaptic plasticity. Mutations of the
human RSK homologue are associated with
mental retardation but the underlying mo-
lecular mechanisms are poorly described
so far. The function of RSK and protein ki-
nase CK2 in the molecular circadian oscil-
lator are investigated in a project within the
newly established Collaborative Research
Center SFB1047 (“Insect timing”). Despite
great anatomical differences, vertebrates
and invertebrates share a number of highly
conserved signalling pathways that control
developmental processes. Indeed, more
than two-third of human disease-associa-
ted genes are conserved in Drosophila. Thus
studies in model organisms can contribute
to a better understanding of the molecular
mechanism underlying human diseases of
the central nervous system.

Teaching

The teaching activities relate to the re-
search activities of the MSZ groups. Prac-
tical courses are offered for medical, bio-
medical and biological students. Our main
emphasis lies on teaching principles of cell
biology. Practical courses on cell biology and
on model organisms introduce students of
biomedicine to modern techniques in cell

biology, biochemistry and microscopy. Biol-
ogists have the opportunity to gather insight
in specific questions of molecular biology in
a laboratory course. The institute also of-
fers a lecture on stem cell biology in clinics
and research to students of medicine and
biomedicine. Further the MSZ takes part in
various practical courses and lectures of the
medical and biological faculty.

51

Melzer J, Kraft KF, Urbach R, Raabe T.
(2013) The p21-activated kinase Mbt is a
component of the apical protein complex
in central brain neuroblasts and controls
cell proliferation. Development 140:1871-
1881.

Szabhé A, Papin C, Zorn D, Ponien B We-
ber F, Raabe T, Rouyer F. (2013) The CK2
kinase stabilizes CLOCK and represses its
activity in the Drosophila circadian oscilla-
tor. PLoS Biol. 11:e1001645.

Offen N, Flemming J, Kamawal H, Ahmad
R, Wolber W, Geis C, Zaehres H, Schéler
HR, Ehrenreich H, Muller AM, Sirén AL.
(2013) Effects of erythropoietin in murine
induced pluripotent cell-derived pan-neu-
ral progenitor cells. Molecular Medicine
19:399-408.

Wolber W, Ahmad R, Choi SW, Eckardt S,
McLaughlin KJ, Schmitt J, Geis C, Heck-
mann M, Sirén AL, Mdiller AM. (2013)
Phenotype and stability of neural differen-
tiation of androgenetic murine ES cell-de-
rived neural progenitor cells. Cell Medici-
ne 5:0-0.

Ferreira MS, Schneider RK, Wagner W,
Jahnen-Dechent W, Labude N, Bovi M, Pi-
roth D, Kntichel R, Hieronymus T, Mdiller
AM, Zenke M, Neuss S. (2013) Two-di-
mensional polymer-based cultures expand
cord blood-derived hematopoietic stem
cells and support engraftment of NSG
mice. Tissue Eng Part C Methods 19:25-
38.



2.19

Professor Dr. med. Thomas Haaf
(Head)

Biozentrum

Am Hubland

97074 Wiirzburg

Phone: 0931/31-88738

Fax: 0931/31-87398

E-mail: thomas.haaf@uni-wuerzburg.de
www.humgen.biozentrum.uni-wuerzburg.de/

Professor Dr. rer. nat. Eva Klopocki
Phone: 0931/31-89778

Professor Dr. rer. nat. Clemens R. Miiller-Reible
Phone: 0931/31-84063

Mission and
Structure

Human Genetics is an important area of bi-
omedicine with increasing impact on the
practice of medicine. Human Genetics in-
vestigates evolution, structure, function, in-
heritance and disorders of the human geno-
me. Results of these studies are applied to
genetic diagnosis, genetic counseling and
patient care. The Institute is represented by
different, both basic science and clinical-
ly oriented groups. It provides genetic ser-
vices for patients and teaches students in
the fields of medicine, biomedicine, bioche-
mistry and biology. Located in the Wirzburg
Biocenter, the Institute belongs to the Uni-
versity of Warzburg School of Medicine.

Major Research
Interests

Medical genetics

As an application of human genetics, me-
dical genetics translates scientific insights
from basic human genetic research into the
clinics. Preventive and predictive medicine

Institute of Human Genetics

are an important focus. Medical genetics
deals with a large spectrum of inherited dis-
orders and familial predispositions. Interac-
tions with patients and their families are es-
tablished during genetic counselling sessi-
ons. In addition, medical genetics assures
access to genetic testing for an ever incre-
asing number of inherited disorders and di-
sease susceptibilities. The genetic counsel-
lor is responsible for the correct communi-
cation and interpretation of genetic test re-
sults. The Center for Muscular Disorders of
the German Society of Muscular Diseases
(together with the Department of Neurolo-
gy) provides diagnostic, counselling and so-
cial services for patients and families affec-
ted by muscle disease. The Center for Fa-
milial Breast and Ovarian Cancer (together
with the Department of Gynecology) takes
care of patients and families affected by or
at risk of familial breast and ovarian cancer.
Services include genetic counselling and
testing as well as provision of medical and
preventive care. In addition to neuromuscu-
lar, neurodegenerative and familial cancer
diseases, the medical genetics group stu-
dies the molecular pathology of craniosyn-
ostoses and developmental disorders.

Molecular human genetics
(C. R. Mdller-Reible)

Using a positional cloning approach and
collaborating with Johannes Oldenburg (In-
stitute of Experimental Hematology, Bonn),
the group was able to identify VKORC1 as
the central gene of the vitamin K depend-
ent blood clotting cascade. Subsequently,
mutations in VKORC1 were recognized as
cause of warfarin-resistance in both hu-
mans and rodents. While the role of vita-
min K in coagulation may be a recent evolu-
tionary specialization, the primary function
of VKOR appears to be part of an ancestral
antioxidant scavenger system against reac-
tive oxygen species. In addition, the group
has a long standing interest in the genetics
of inherited muscle disorders, including the
muscular dystrophies, the myotonias, and

malignant hyperthermia. Clemens Mduller-
Reible serves as a member of several Eu-
ropean committees on quality assurance in
genetic diagnostics.

Molecular genomics
(E. Klopocki)

The research focus is on pathogenesis of
congenital malformations. In recent years
genomic copy number variations (CNVs)
were shown to be responsible for phenotyp-
ic variability and furthermore to be causal
for congenital malformations. Clinically rel-
evant CNVs affect coding regions (genes)
as well as non-coding sequences with reg-
ulatory function. In addition to congeni-
tal limb malformations the group investi-
gates craniofacial malformations within the
framework of the BMBF-funded consortium
FACE (Forschungsverbund ausgewahlter
craniofacialer Entwicklungsstérungen). A
broad range of methods is applied, includ-
ing microarray-based comparative genom-
ic hybridization (array CGH) and next gen-
eration sequencing to detect CNVs, point
mutations and small insertion/deletions,
respectively. For further functional charac-
terization of candidate genes and the phe-
notypic consequences of CNVs zebrafish
(Danio rerio) was established as model or-
ganism (Fig. 1).

Somatic cell genetics
(D. Schindler)

Genes that ensure genomic stability of so-
matic cells and thus safeguard against ne-
oplasia and premature ageing are of key in-
terest to this group. These so-called care-
taker genes are involved in the recogniti-
on and reversal of DNA damage. They in-
clude, among others, the Fanconi anemia
(FA) family of genes. Recently, the group
participated in the identification and cha-
racterization of six novel of these FA genes
(FANCI, FANCJ, FANCN, FANCO, FANCP and
FANCQ). As a partner of one of the high-pe-

Fig. 1: Bone staining of skull and tail fin in zebrafish.
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Fig. 2: Epigenetic reprogramming cycle. In the fetal germline all DNA methylation pat-
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ned at fertilization undergo parent-specific genome reprogramming in the early embryo,
during which most germline patterns are erased again and somatic patterns (green) are
established. Only imprinted genes maintain their germline patterns during development

of the new organism.

netrance breast and ovarian cancer genes,
BRCA2, FANCN/PALB2 plays, in case of bi-
allelic mutations, a significant role in the
emergence of embryonic tumors. Monoal-
lelic mutations of FANCN, but also of FANCJ
or FANCO predispose for breast and ovarian
cancer. Collaborating with groups from Ger-
many and abroad, the Schindler laboratory
has made major contributions to cell gene-
tic and cellular aspects of FA and other ca-
retaker gene syndromes. The group inves-
tigates protein complexes (MRN complex,
FA core complex, and histone-fold complex)
and pathways (FA/BRC pathway for geno-
mic maintenance, non-homologous end joi-
ning and homologous recombination repair)
in which caretaker genes exert their roles.
Current efforts are directed at identifying
new members of the genomic maintenance
gene networks, elucidating their function,
and studying their phenotypic effects.

Cytogenetics
(M. Schmid)

Using classical and molecular cytogenetic
methods, this group studies the structure,
evolution and pathology of chromosomes.
Comparative cytogenetic analyses of fish,
amphibians, reptiles, birds and mammals
(including the human species) disclose the
understanding of the chromosomal mecha-
nisms of vertebrate evolution. Prof. Schmid
serves as Editor of the journals Cytogenet-
ic and Genome Research, Sexual Develop-
ment and Molecular Syndromology, and the
book series Genome Dynamics and Mono-
graphs in Human Genetics).

Epigenetics
(T. Haaf)

Epigenetic information is not encoded by
the DNA sequence itself but by reversible
modifications of DNA (methylation of CpG
dinucleotides) and/or histones. In mam-
mals, the paternal and maternal genomes
undergo parent-specific methylation repro-
gramming in the germ line and early em-
bryogenesis (Fig. 2). Stochastic and/or en-
vironmentally induced errors (epimutations)
in this highly coordinated process may con-
tribute to human disease. The group ana-
lyze the effects of assisted reproductive
technologies on epigenetic reprogramming
in murine and bovine germ cells/embryos
as well as in human miscarriages and new-
borns. Aberrant programming of the fetal
metabolism in utero (i.e. by maternal mal-
nutrition or overnutrition) increases the risk
for many complex diseases later in life. An-
other project searches for epigenetic differ-
ences in the regulation of gene expression
in human and non-human primate brains.
DNA sequence variations alone cannot ac-
count for the enormous differences between
human and primate brain structure/function
and their cognitive abilities. Epigenetic fac-
tors may form a main source of phenotypic
variation between individuals and between
species.

Teaching

The medical school curriculum includes a
lecture course entitled “Clinical Human Ge-
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netics” which is taught in the 6" semester,
together with an interdisciplinary course on
“Disease prevention”. Medical students can
choose human genetics as an elective du-
ring their rotating internships, with empha-
sis on genetic diagnosis, dysmorphology
and genetic counselling. In addition to tea-
ching medical students, the Institute also
offers courses to students of biomedicine,
biochemistry and biology, including labora-
tory courses in human cytogenetics and hu-
man molecular genetics. Undergraduate bi-
ology students can choose human genetics
as one of the major subjects. Graduate stu-
dents can obtain their M.Sc. or Ph.D. de-
grees within one of the research groups of
the Department.
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3.1 Introduction

In 2012 the members of the Executive Com-
mittee at the University Hospital of Wurzburg
changed: the CEO Renate Schulke-Schmitt
retired after more than two decades of sig-
nificant contribution to the interests of the
University Hospital and the Medical Facul-
ty. For her merits she was honored with the
Carl-Caspar-Siebold Medal of the Universi-
ty Hospital of Wirzburg; from the University
of Wlrzburg she received the Bene-Merenti
Medal in Gold. Further honors at state and
federal level followed. Regrettably she died
on November 30, 2012, at the age of 64
years. Renate Schulke-Schmitt left her suc-
cessor Anja Simon who took over in August
2012 a well-ordered house.

Certifications — Quality Management

In the reporting period 2012/2013 various
certifications were in the focus of the acti-
vities of the University Hospital: based on
legal requirements the University Hospital
aimed at a certification to the KTQ procedu-
res (“cooperation for transparency and qua-
lity in health care”).

The KTQ certification was next requirement
for further financial support of the Compre-
hensive Cancer Center Mainfran-

ken (CCC) by the Deutsche
Krebshilfe (German Can-
cer Aid). The audit was P
successfully com- o
pleted end of 2013
and thus marks an
essential prerequi-
site for the upco-
ming 2014 recerti-
fication of the Can-
cer Center.

It was also in 2013
that the re-certifica-
tion of the Oncology
Center of the University
Hospital took place; situat-
ed under the umbrella of the CCC

the Oncology Center comprises the Breast-,
Skin-, Head and Neck Cancer Center as well
as the Interdisciplinary Center for Colorec-
tal Cancer and Pancreatic Cancer and the
Center for Neuroendocrine Cancer. In 2013
also the Center for Neuro-Oncology received
a DKG certification and became a member
of the Oncology Center. Further certifica-
tions in 2012/2013 followed: the accredi-
tation of the Histological Laboratory of the
Department of Dermatology, the accredita-
tion of the Stemm Cell Therapy, the cer-
tificate “Excellent for Children” of Pediatric
Surgery and the accreditation as a Nation-
al Schock Trauma Center. Successful certi-

a
SR

Rgopemtmﬂ -
&

o

Q. zerti®

University Hospital

fications and surveillance audits in accor-
dance with DIN ISO 9001 have taken place
in the Stroke Unit, in the Division of Neuro-
radiology, in the Interdisciplinary Center for
Colorectal Cancer and Pancreatic Cancer as
well as in the Department of Dermatology
in 2008.

The implementation and further develop-
ment of a quality and clinical risk manage-
ment are part of a consequent corporate
strategy based on patients’ contentedness
and safety. In all bed leading clinics of the
University Hospital risk audits were held in
2012. The auditors identified and assessed
interviews, conversations and observations
of the strengths and potential risks involved
in the patient-related processes. They here-
by focused on the aspects of patient care
and education, organization and documen-
tation. Additionally a software-based report-
ing system for near-fault CIRS was rolled out
within the University Hospital as a continu-
ous risk management tool in 2013.

Cooperations

The rapidly changing environment in health-
care requires close cooperation
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with other healthcare provid-
ers. Thus the basis for net-
o working has to be creat-
ed to ensure modern,
patient-oriented,
close to home and
intersectoral care.
The University Hos-
pital maintains sev-
eral cooperations
in various fields, i.e.
with teaching hospi-
tals or in the context
of other networkers and
interdisciplinary centers.
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In 2013 the recently founded In-
terdisciplinary Bank of Biomaterials and
Data Wurzburg (ibdw) was put into opera-
tion. As one of five national sites Wurzburg
received funding in the millions from the
Federal Ministry of Research and Develop-
ment. The Bank of Biomaterials helps to im-
prove the detection and treatment of dis-
eases in the sense of “personalized medi-
cine”.

Further cooperations exist in the field of
professional training on-the-job for medical
and nursing staff, medical care, apprentice-
ship and education as well as industrial co-
operations.
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During the reporting period a new agree-
ment was concluded with the Hospital
Main-Spessart for close cooperation with-
in the regional Heart Attack Network Main-
franken, the Cardiac Catheter Laboratory,
Neurology and the improvement of Vas-
cular Surgical Care in the district of Main-
Spessart. The Director of the Department
of General, Visceral, Vascular and Pediat-
ric Surgery at the University Hospital was
put in charge of the medical manage-
ment in surgery in Marktheidenfeld and
Lohr. In Karlstadt a new section for Hand
and Plastic Surgery was established un-
der the management of the Director of
the Department of Trauma, Hand, Plastic
and Reconstructive Surgery at the Univer-
sity Hospital.

An Interdisciplinary Neurogerontopsychiat-
ric Day Care Unit was put into operation in
2011 focusing on the treatment of men-
tal diseases with neuro-degenerative back-
ground. This unit is operated by the Depart-
ments of Neurology and Psychiatry at the
University Hospital and the Geriatric Reha-
bilitation Unit of Blrgerspital.

Due to a lack of comprehensive expert care
in stroke units, the Trans-Regional Network
for Stroke Intervention with Telemedicine
(TRANSIT-Stroke) was founded in 2013. It
aims to sufficiently cover the medical sup-
ply in stroke-units. Stroke-Patients in rural
areas of Upper and Lower Franconia should
be best possibly cared for. Twelve regional
hospitals therefore closely cooperate by us-
ing high tech equipment. The new network
is coordinated by the Department of Neurol-
ogy of the University Hospital.

Reorganizations

The University Hospital of Wirzburg is faced
with a challenging situation: on one hand
it has to permanently generate growth in
research, medical care and external fund-
ing, on the other hand it is very limited in
its bed capacity. Thus goal in the new com-
plexes of ZOM and ZIM was to create cen-
tral patient management units for an opti-
mized planning and organization of the pa-
tients’ entire stays. This model allows more
flexibility and efficiency in bed usage as well
as a regular assignment of beds according
to the likely requirement of each individual
department.

In this context the structural modification of
the intermediate-care area at the Depart-
ment of Thoracic and Cardiovascular Sur-
gery was put forward: a steady increase in
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performance demanded further bed capac-
ity which could not be covered elsewhere in
the portfolio. Construction and completion
are planned for 2015.

Construction activities

During the reporting period the planning of
a separate research building for the German
Comprehensive Heart Failure Center Wirz-
burg (DZHI), an interdisciplinary center for
research and medical care, was advanced.
Construction should be completed by the
end of 2016. The first delve of the spade
took place in January 2014. Under the um-
brella of the DZHI a variety of clinical disci-
plines work closely together with facilities
for patients’ and basic research.

The urgently needed new building of the
“Kopfklinik” (Departments of Neurology,
Neurosurgery, Neuroradiology, Ophthalmol-
ogy, Ear-, Nose- and Throat-Surgery and
Radiation Oncology) was taken forward
with great commitment in the years 2012-
2013. The Ministry of Science issued the
contract for the first construction phase in
2013. Completion of construction work is
planned for 2020.

The Dental University Hospital of Wrzburg
celebrated its 100" anniversary in 2012.

At the beginning of the 20™ century a new
building for dentistry was necessary to face
the rising number of students in dentist-
ry. The Dental Hospital was completed in
1912 and inaugurated by the former Ba-
varian King Ludwig 3. It has been situated
in the heart of Wirzburg and used for stu-
dent education, research and patient care
for around 50 years in almost unchanged
form. Some expansions took place in the
1960s. In July 2012 the ultra-modern and
high tech complex with building costs of 75
million euro was completed after 14 years
of profound spatial transformations. Nowa-
days the Dental University Hospital of Wirz-
burg is on a top level concerning therapy
and medical technology. With the recently
established Head and Neck Tumor Center
as part of the Comprehensive Cancer Cen-
ter Mainfranken (CCC) the catchment area
of patients extends far beyond the boundar-
ies of Wurzburg.

The revision of the 2004 developed mis-
sion statement of University Hospital and
Medical Faculty was one of several projects
in terms of corporate culture and strategy
in 2012/2013. A team of different occu-
pational and hierarchical groups has up-
dated its guidelines. Numerous actions and
events were offered along the theses with
focus on patients in 2012 and on employ-
ees in 2013.
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CONTACT DETAILS

Mission and
Structure

The Department of Anaesthesiology annu-
ally performs anaesthesia for approximate-
ly 31.000 surgical patients. The outpatient
and daycare pain center of the department
of Anaesthesiology have each more than
9.000 patient contacts per year of patients
suffering from acute and chronic pain.

The department has an interdisciplinary In-
tensive Care Unit with 12 beds for critical-
ly ill patients after major surgery or those
being treated in our Level | trauma center.
Each intensive care bed is fully equipped
with state-of-the-art bedside monitoring
and data management systems as well as
for various organ failures. Patients with se-
vere lung injury in the south of Germany can
be locally equipped with artificial lung sup-
port (ECMO) and transferred to our ICU for
further treatment. Over 35 patients are tre-
ated annually.

The department further consists of a sec-
tion for trauma and emergency medicine

which is responsible for clinical education
as well as research. Doctors of the depart-
ment staff the Intensiv-Transport-Wagen
(ITW) and the Verlegungseinsatzfahrzeug
(VEF) for the interhospital transfer of inten-
sive care patients.

The department further provides a modern
simulation centre for anaesthesia and emer-
gency cases. An artificial patient equipped
with computer technology provides the re-
source for a realistic training of routine ana-
esthetic procedures as well as the manage-
ment of rare emergency events.

The section “Experimental Anesthesiology”
(chair: Prof. Dr. rer. nat. C. Forster) forms
the foundation of a collaborative basic sci-
ence research of clinicians and scientists
using state of the art molecular research
techniques.

In addition to patient care and education of
students and residents the department runs
a laboratory for the diagnosis of malignant
hyperthermia. Malignant hyperthermia is a
rare hereditary disorder which might occur
quickly and be life-threatening during ana-
esthesia. The outpatient clinic takes care
of about 1500 patients from middle and
southern Germany. Individual counseling is
offered for susceptible patients as well as
for attending physicians.

Major Research
Interests

Drug delivery
(N. Roewer, J. Broscheit)

Drug delivery can be optimized by nanocar-
riers. Nanocarrier-based delivery systems (i)
enhance drug delivery to the site of action,
(i) to prevent degradation during transport
through the body, and (iii) to improve solubi-
lity (e.g. in blood) in order to achieve thera-
peutic drug plasma levels. Such carrier sys-
tems were designed for biogenic, especially
plant derived drugs that could not be used
for therapeutic purposes due to their che-
mical properties. The devolopment of drug
delivery systems aims to ensure drug re-
lease in defined regions of the body at spe-
cified time points.

Pain research
(H. Rittner, A. Brack)

The major aim of the research is the impro-
vement of care for patients with acute and
chronic pain. One approach aims to enhan-
ce drug transport across the perineural bar-
rier of peripheral nerves. This involves the
elucidation of the molecular mechanisms
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regulating the permeability of the barrier.
Novel therapeutic strategies for the selecti-
ve and temporary opening of the barrier are
being developed (e.g. molecules interfering
with barrier forming tight junction molecules
and agonsists for regulatory receptors [LRP-
1]). In a further approach novel pronocicep-
tive mediators (e.g. oxydized phospholipids)
are being characterized. Innovative strate-
gies aim to selectively target these media-
tors and thereby decrease pain at the site
of inflammation. As part of a research grant
of the European Union individual risk factors
(e.g. miRNAs) for the development of neu-
ropathic pain syndromes are being evalua-
ted in clinical and animal studies.

Clinical Trials & Evidence Based Medi-
cine
(P Kranke)

Evidence Based Medicine aims to provide
current best evidence based on the results
of clinical trials and systematic reviews for
clinical decision-making. The facilitation of
an evidence based thinking and behaviour
in the perioperative medicine is the aim of
this group. For this purpose the clinical tri-
al unit, apart from conducting clinical trials
in perioperative medicine (Phase lI-1V, in-
cluding registration trials), performs syste-
matic reviews in the field of anaesthesia,
pain therapy, palliative medicine, intensive
care medicine and affiliated disciplines.

Organ protection
(T. M. Smul, J. Stumpner)

Ischemia-reperfusion injury occurs in mul-
tiple patients and scenarios. Clinicians face
this issue during emergencies like cardiac
arrest and surgijcal procedures. Perioperati-
ve protective strategies, e.g. ischemic and
anesthetic-induced pre- and postconditio-
ning are powerful strategies and of enor-
mous interest to facilitate best medical care
for our patients. Eliciting the underlying me-
chanisms of protection and its interaction of
concomitant diseases and medical therapy
are the focus of our research.

Acute respiratory distress syndrome
(R. Muellenbach)

The acute respiratory distress syndrome
(ARDS) is still associated with a mortality
rate of 40-60%. Beside the specific the-
rapy of the underlying disease mechanical
ventilation is crucial to ensure oxygenation
and decarboxylation. However, mechanical



Abb. 1: Opioid receptors in peripheral ner-
ves (longitudinal section): (A) ankyrin B
(green): a marker for sensory nerves (B)
-opioid receptors (MOR, red) as a target
for pain therapy in regional anesthesia (C)
Arrow: MOR-expressing nociceptive fibers
(cooperation with the Institute of Anato-
my).

ventilation induces further damage of the
lungs. Therefore, lung protective ventilati-
on strategies are used allowing lung hea-
ling and recovery. Using experimentally in-
duced ARDS the influence of different ven-
tilation modes and profiles on lung function
and inflammation are investigated. In addi-
tion, clinical studies evaluating ultraprotec-
tive ventilation in ARDS-patients are perfor-
med. A special focus of our research is the
use of extracorporeal membrane oxygenati-
on (ECMO) in severe ARDS failing conventi-
onal ventilation.

Blood-Brain-Barrier
(C. Forster)

The blood-brain barrier (BBB) is formed
by the endothelial cells of brain capillari-
es. These cells interact with other cellular
components of the central nervous system
(CNS) maintaining a tight barrier with spe-
cialized transport systems. Disorders of the
CNS, e.g. multiple sclerosis, stroke and de-
mentia are associated with disturbances of
the BBB. Our research focuses on the re-
gulatory mechanisms of the BBB and the
development of therapeutic strategies. In
our projects the role of steroid hormones
and their signaling pathways in the BBB are
being investigated. Furthermore, injuries of
the CNS such as traumatic brain injury or
brain tumors lead to the formation of cere-
bral edema. Here, glucose transporters at
the BBB seem to be involved and their role
is being elucidated. A further focus aims to

enhance drug delivery across the BBB and
to selectively enhance drug concentrations
at the site of action.

Microcirculation
(C. Wunder)

The term microcirculation denotes the
bloodflow in the smallest vessels and capil-
laries. The perpetuation of the microcircu-
lation in the different organs is fundamen-
tal for the function and metabolism of the
different cell populations. The patho-physi-
ological coherences of the microcirculatory
disturbances and the underlying changes in
the vascular endothelial cells in the liver and
the intestine during systemic inflammatory
states and shock are the aim of the investi-
gated projects. The organ failure of the liver
and / or the intestine is associated with a
high mortality. By means of small animal
models, in-vitro cell culture experiments
and clinical studies, the underlying mecha-
nisms of microcirculatory failure in the liver
and intestine and the potential therapeutic
interference are investigated.

Trauma management
(T. Wurmb)

The initial diagnostic and therapeutic treat-
ment of patients with multiple trauma is
performed by a multidisciplinary team in
our level | trauma center. The development
of algorithms and operating procedures to
provide optimal support for these patients
at high risk are performed in clinical stu-
dies.

Malignant hyperthermia
(F. Schuster)

The diagnosis of malignant hyperthermia is
based on the diagnostic criteria of the Euro-
pean MH Group. It involves an in vitro con-
tracture test, histological examinations and
genetic analysis. The research focuses on
the development of a minimal-invasive test
to the diagnosis of malignant hyperthermia
susceptibility and on interactions of clinical-
ly applied drugs on skeletal muscle meta-
bolism.
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CONTACT DETAILS

Mission and
Structure

The Department of General, Visceral, Va-
scular and Pediatric Surgery offers ex-
cellent services for the whole spectrum
of general and visceral surgery. In addi-
tion, we have two special units for vas-
cular and pediatric surgery and a unit for
transplantation and hepatobiliary surgery.
The department has 132 beds, including
intermediate and intensive care units. Six
thousand surgical procedures are perfor-
med every year. The department provides
special consultation hours for patients in
the following fields:

e adiposity

* endocrine diseases

e vascular surgery

¢ pediatric surgery

¢ coloproctology

* liver, gallbladder, pancreas and trans-
plantation

e gastric, intestine and oesophagus di-
seases

e peritoneal carcinomatosis, (HIPEC)

e tumours

Surgery | is an intrinsic part, and the main
treatment partner, of the Comprehensive
Cancer Center Mainfranken, a leading on-
cological center supported by German Can-
cer Aid (Deutsche Krebshilfe) and certified
by the German Cancer Society (Deutsche
Krebsgesellschaft; DKG). The DKG also cer-
tified the Center for Intestinal Medicine and
the Pancreas Center.

The certified Pancreas Center provides
hepatobiliary surgery and pancreas surgery
for treating complex liver, bile duct and pan-
creas diseases. Liver transplants are stand-
ard therapy for liver failure and liver tumours
in the Transplantation Center, Surgery I. In
addition, the department is a member of
the integrative Liver Center that provides
up-to-date interdisciplinary treatment of
acute and chronic liver diseases.

The Department of General, Visceral, Vas-
cular and Pediatric Surgery is especially
skilled in the surgical treatment of endo-
crine and metabolic disorders. It was cer-
tified by the German Society for General
and Visceral Surgery (Deutschen Gesell-
schaft fur Allgemein- und Viszeralchirur-
gie; DGAV) as a reference center for endo-
crinology and is a founding member of the
Thyroid Center Wuerzburg. The DGAV also
certified the Center for Obesity Medicine
and the Competence Center for Peritoneal
Carcinosis.
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The complex field of coloproctology is an-
other major focus of therapy. Colorectal car-
cinomas are treated in the certified Center
for Intestinal Medicine with innovative con-
cepts and surgical expertise to restore or
retain continence.

The pediatric unit provides top surgical
treatment for a wide range of diseases and
conditions. This includes the surgical care
of premature births, treatment of birth de-
fects, basic pediatric urology, and pediatric
traumatology. The children’s surgical ward
provides child-friendly pre- and postopera-
tive care.

In the vascular surgery unit, abdominal aor-
tic aneurysms are treated with aorta-iliac bi-
furcation prostheses. Endovascular surgery
is available for aorta and iliac vascular di-
seases. Our surgeons are well experienced
in femur crural artery bypass surgery and
carotid artery surgery. Since last year, a hy-
brid operating room provides high quality in-
terventional care.

Major Research

Interests
Research on infection, inflammation, me-
tabolic disease, oncology, tissue enginee-
ring, and transplantation immunology takes
place in modern research laboratories. Re-
search projects are networked throughout
the university and hospital, as well as with
many national and international groups.
Projects are also integrated in university re-
search centres, such as the Interdisciplina-
ry Centre for Clinical Research (IZKF). Suc-
cessful third party funding (DFG, BMBF),
patents, prizes, awards, and scholarships
complement the project achievements.
Further information is available on our web-
site (http://www.zom-wuerzburg.de/).

Clinical Studies
(U. Dietz, M. Gasser, T. Meyer, S. Grasshoff-
Derr, J. Pelz, A.M. Waaga-Gasser)

Currently, different studies are being con-
ducted on oncology, pediatric surgery (com-
pression therapy for burns and scalds,
anorectal malformations), and laparoscop-
ic care of incisional hernias. Prof. Dr. F.
Puppe, Artificial Intelligence, and Prof. Dr.
P Heuschmann, Institute for Clinical Epide-
miology and Biometry, are working together
with the European Hernia Association (Eu-
ropdische Hernien Gesellschaft) in setting
up an internet-based Ventral and Incisional
Hernia Register. Prof. Dr. A.M. Waaga-Gas-



ser is presently working on a study on the
downregulation of inflammation parameters
in chronic pain patients.

Infection / Inflammation
(U. Lorenz, N. Schlegel, A.M. Waaga-Gas-
ser)

Hospital infections with staphylococcus
aureus are a major problem. A new ther-
apeutic option with tailor-made antibodies
is being investigated in a BMBF support-
ed project. Further areas of investigation
include pathogenesis, immune responses,
and new therapy approaches for analyzing
the resistance of surgical prosthesis mate-
rial to infection. The project “Pathophysiol-
ogy of the intestinal barrier in the case of
acute inflammation”, funded by the DFG,
examines the intercellular signalling path-
way following the breakdown of the intesti-
nal barrier and aims to develop new phar-
macological approaches to stabilize the in-
testinal barrier.

Oncology

(M. Gasser, M. Lazariotou, C. Otto, J. Pelz,
A. Wiegering, B. v. Rahden, A.M. Waaga-
Gasser)

The oncogenesis of tumours in the gas-
trointestinal tract is currently under investi-
gation. New therapy concepts for cancer of
the colon, colorectal liver metastases, and
peritoneal carcinosis are being investigated;
funded, among others, by the DFG and IZKF.
One partner in this field is Prof. Dr. H. Stop-
per, Institute of Pharmacology and Toxicol-
ogy. Further points of focus are the interac-
tion between cancer cells and immune cells
on a cellular and molecular level, and the
metabolism of cancer cells. Another main
point of interest, in cooperation with Prof.
Dr. M. Eilers, Physiological Chemistry Il, is
analyzing therapy-relevant intercellular sig-
nalling pathways. Surgery | is a member of
the Faculty of Medicine’s National Bioma-
terial Bank and Database (funded by the
BMBF) where patient tissue and fluid sam-
ples are collected and catalogued for inves-
tigating diseases and their causes.

Metabolic Disorders
(C. Jurowich, C. Otto, S. Seyfried)

Type 2 diabetes mellitus and complex me-
tabolic changes lead to adiposity. In con-
trast to conservative treatments of mor-
bid adiposity, different methods of bariatric
surgery lead to a marked improvement and

sometimes total recovery from type 2 dia-
betes. We are presently investigating the-
se puzzling molecular mechanisms with the
support of the IZKF and DFG, among others.
Our cooperation partners are Prof. Dr. H.
Koepsell, Institute of Pharmacology, Univer-
sity of Wirzburg, and Prof. C.W. le Roux, De-
partment of Investigative Medicine, Ham-
mersmith Hospital, Imperial College Lon-
don, UK.

Tissue Engineering
(U. Dietz, T. Meyer)

Biocompatible materials are being tested to
determine their suitability for treating large
congenital defects of the abdominal wall.
One research project in the field of surgical
wounds looks at controlling fibroblast mi-
gration in the areas surrounding synthetic
nets. This research is being conducted in
cooperation with Prof. Dr. H. Walles, Tissue
Engineering and Regenerative Medicine,
and Prof. Dr. J. Groll, Department of Func-
tional Materials in Medicine and Dentistry,
both University of Wurzburg.

Transplantation-Immunology
(M. Gasser, I. Klein, C. Otto, J. Baur, A.M.
Waaga-Gasser)

Regulatory immune cells play a very impor-
tant role in transplantation medicine be-
cause of their involvement in the develop-
ment of graft-specific tolerance. They pre-
vent the patient’s immune cells from de-
stroying the essential but foreign organ or
graft. Inhibiting immune responses are of-
ten found in the liver. We have several es-
tablished animal models for in vivo testing.
Another project, in cooperation with Prof.
Dr. E. Serfling and Dr. A. Avots, Institute of
Pathology, involves finding new targets for
inhibiting graft rejection with fewer side ef-
fects.

Teaching

Our advanced education programme offers
lectures and seminars covering all aspects
of modern surgery. This commitment and
the quality of our teaching have been ho-
noured by the Bavarian State Ministry for
Education, Science and the Arts with a pri-
ze for outstanding education. Bedside tea-
ching has been optimized to ensure high
quality hands-on training. The department
plays an active role in student training, both
in the teaching hospital and the SkillsLab in
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the Interdisciplinary Training and Simulation
Centre (INTUS). Students can improve their
operating skills on training simulators un-
der realistic conditions. Another highlight is
elLearning. The website www.elearning-chir-
urgie.de provides information on important
topics of general and visceral surgery, inclu-
ding graphics, illustrations, and videos.

Training courses in coloproctology, thyroid
and microsurgery, as well as laparoscopic
operating procedures are offered on a reg-
ular basis. The department has the authori-
zation to provide advanced training and ed-
ucation in surgjcal intensive care, general,
visceral, vascular and pediatric surgery, and
proctology.
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CONTACT DETAILS

Mission and
Structure

In the Department of Trauma, Hand, Plas-
tic and Reconstructive Surgery, 22 medical
doctors are employed. For the treatment
of patients, 52 beds are available on our
wards. Additional beds are available in the
Intensive Care Unit and the Intermediate
Care Unit.

Within the ZOM, there is a close collabo-
ration between the Department of Gene-
ral Surgery, the Department of Anaesthe-
siology, and the Institute of Radiology with
regard to the interdisciplinary treatment of
patients. Polytraumatized patients are first
examined in the modern shock room with
spiral CT. Other functional facilities are also
of the highest standard, including the certi-
fied central sterilization unit, the operating
theatres, the intensive care units, and the
physiotherapy facilities. Furthermore, angi-
ography, CT and MRI are available.

The different focuses of the Department of
Trauma, Hand, Plastic and Reconstructive
Surgery are represented in different con-
sultation hours. With our department being
the transregional trauma centre, a trauma
network was certified, which comprises 16
hospitals within the region.

Major Research
Interests
The current clinical studies include pros-
pective-randomized as well as retrospective
studies. Major areas are spine traumatology
and complex injuries of the knee joint, the
cubital joint, the foot and the hand.
A BMBF-funded project investigates the ef-
fects of adipose-derived stem cells on frac-
ture healing. In a clinical study, BMP-2-
functionalized collagen carriers combined
with adipose-derived stem cells are plan-
ned to be employed in the therapy of bone
defects and pseudarthrosis.
The experimental research was further in-
tensified over the last two years.

Bone Fracture Healing and Muscle Re-
generation
(R. Meffert, S. Frey)

In a unique rabbit model, the influence of
proangiogenic factors on muscle and bone
regeneration after musculoskeletal trauma
is studied. Promising results were achieved
with well-established factors, such as
VEGF, . Furthermore, in collaboration with
N. Schitze, Orthopedics, applying CYR61
also resulted in distinct improvement of
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bone regeneration. Currently, the set-up of
the rabbit model for investigating the res-
toration of muscle force is transferred to a
mouse model.

Biomechanics in Traumatology
(R. Meffert, S. Doht)

Different fracture models were established
for biomechanical studies of locking plates
and bone substitutes. The primary goal is to
improve the stability through the use of new
implants and materials. The fracture mo-
dels currently cover the areas of hand, an-
kle joint, and tibial plateau. In an IZKF-fun-
ded project (S. Doht), the effects of bone
substitute, screws, and their combination
on the stability of tibial plateau fractures are
investigated (Fig. 1).

Tissue Engineering of Adipose Tissue
(T. Blunk, P Bauer-Kreisel)

Tissue engineering of adipose tissue rep-
resents a major research area. The prima-
ry goal is the development of adipose tis-
sue constructs for reconstructive and plas-
tic surgery. A main focus is the develop-
ment of vascularization strategies for adi-
pose tissue constructs (Fig. 2), which is
investigated within a research consortium
funded by the Bavarian Research Founda-
tion (Speaker: T. Blunk). In a further project
within the consortium FORMOsA (Bavarian
Research Foundation, Speaker: F. Jakob),
a 3D adipose tissue construct made from
genetically modified stem cells will be de-
veloped that serves as a biodelivery device
(collaboration with F. Jakob, Orthopedics,
and H. Walles, Tissue Engineering). More-
over, 3D adipose tissue models for basic
research were established in which the
crosstalk of different cell types (e.g., stem
cells and endothelial cells) and the role of

Fig. 1: Combination of osteosynthesis ma-
terial and screws in the jail technique for
stabilization of tibial plateau fractures.
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Fig. 2: Vascularized adipose tissue construct generated in a composite scaffold made
from polyurethane foam and fibrin hydrogel after 4 weeks in a nude mouse model.

the extracellular matrix in adipogenesis are
investigated.

Cartilage Regeneration
(T. Blunk)

Another focus is the tissue engineering
of cartilage. Mainly, bone marrow-derived
stem cells are employed. In two IZKF-fun-
ded projects, the effects of biomimetic ma-
terials are investigated. In collaboration with
J. Groll, Functional Materials in Medicine,
and A. Steinert, Orthopedics, new pepti-
de-modified hydrogels for cartilage regene-
ration are evaluated. In collaboration with
L. Meinel, Pharmaceutical Technology, os-
teochondral constructs based on cell car-
riers made from silk fibroin are developed.
Within the EU-funded consortium HydroZO-
NES (Speaker: J. Groll), integration of carti-
lage is investigated biomechanically and in
cell culture. Besides fundamental studies,
innovative materials (collaboration with J.
Groll) to improve cartilage integration are
investigated.

. Teaching

Teaching is divided into education of stu-
dents as well as into education of our doc-
tors on daily rounds and discussions and in
specific seminars. For students, there are
two main lectures per week. At the end of

the term, there are review courses in which
the students are given the possibility to re-
peat the content of the semester with the
help of patient-related cases.

Within the department, there are two grand
rounds daily in which indications are discus-
sed. For students, we offer a large variety
of hospitations. Besides the local students,
we continuously have foreign students visi-
ting. The extensive curriculum offered to the
students also integrates clinical investigati-
on courses, training periods with “bedside
teaching”, weekly block training periods as
well as different consultation hours. In or-
der to improve practical examination tech-
niques, specific courses, e.g., for the exa-
mination of the joints and the spine, are of-
fered in the Skills Lab.

Every three months we organize an inter-
disciplinary polytrauma conference which is
well accepted. At each conference, a spe-
cific topic is featured and therapy princip-
les and reommendations are presented.
Furthermore, the participants can present
their own subject-related cases to be dis-
cussed.
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CONTACT DETAILS

Mission and
Structure

The Institute of Transfusion Medicine and
Haemotherapy is localized at three positi-
ons within the hospital area. It provides

¢ a laboratory for blood group serology

¢ a laboratory for HLA-typing

* a GMP-laboratory for modification and
cryopreservation of stem cell concen-
trates

e ablood bank for supplying the university
hospital with blood components

* a blood donation department

* a department for therapeutical aphere-
sis

* a register for stem cell donors

Clinical
activities

The Institute of Transfusion Medicine and Hae-
motherapy supplies the university hospital of
Wuerzburg with all required blood products,
e.g. red cell concentrates, platelet concen-
trates and fresh frozen plasma. Additionally,
it is competent for the production of autolo-
gous and allogenic stem cell concentrates for
adult patients of the hospital. Beside immu-
no-haematologjcal laboratory analyses (e.g.
blood group serology, red blood cell cross
match, antibody screening, antibody differen-
tiation) the Institute of Transfusion Medicine
and Haemotherapy provides HLA-testing for
the patients of the hospital with serological
and DNA-based methods. It organizes a stem
cell donor regjstry for the national and inter-
national donor mediation. In addition, the In-
stitute of Transfusion Medicine and Haemo-
therapy is specialized in the enforcement of
therapeutical aphereses (e.g. plasmaphere-
sis, immunoadsorption, cell-apheresis). Fur-
thermore, quality assurance in haemotherapy
for the university hospital is one of the central
functions of the institute.

Major Research
Interest

Storage of of platetel concentrates: bi-
ochemical and functional changes

Platelet concentrates are stored for up to
four days. One of the research activities of
the Institute of Transfusion Medicine and
Haemotherapy is the characterization of bi-
ochemical and functional changes during
this storage period.
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. Teaching

* Main lecture “transfusion medicine”

e Llecture “Blood group serology and
transfusion therapy”

* Lecture “Immunohaematology”

e Lecture “Therapeutical and preparative
apheresis”

* Lecture “Transfusion in difficult pati-
ents”

e Lecture “Production of blood compon-
ents”

e Lecture “Biology and function of red
cells”

e Lecture “Transfusion therapy with and
without red cells”

e Lecture “Stem cell transplantation: from
the donor to the transplant”

e Lecture “The HLA-system”

e Practical training “Transfusion medicine
and immunohaematology”

* Practical training “Blood group serolo-

gy"

Fig. 1: Platelets in a stored platelet con-
centrate.
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Kobsar A, Putz E, Yilmaz R Weinig E, Bo-
eck M, Koessler J. (2014) Decreasing
phosphodiesterase 5A activity contributes
to platelet cGMP accumulation during sto-
rage of apheresis-derived platelet concen-
trates. Transfusion 54:1008-1014.

Kobsar A, Klinker E, Kuhn S, Koessler A,
Yilmaz B Boeck M, Koessler J. (2014) In-
creasing susceptibility of nitric oxide-me-
diated inhibitory platelet signaling du-
ring storage of apheresis-derived platelet
concentrates. Transfusion DOI:10.1111/
trf.12584.



CONTACT DETAILS

Mission and
Structure

The department of Thoracic and Cardiovas-
cular Surgery is a 54-bed department with
3 operating theaters and its own 12 bed in-
tensive care/intermediate care unit. At pre-
sent 23 physicians are employed.
Approximately 2100 procedures are per-
formed annually covering the entire field of
adult heart and thoracic surgery. 1130 pro-
cedures are open heart surgeries with extra-
corporeal circulation.

In 2008 an assist device program was es-
tablished and the heart transplant program
relaunched. Specialized outpatient clinics
provide care for transplant and VAD pati-
ents and for patients requiring aortic surge-
ry. In addition there is a tumour outpatient
clinic for thoracic tumours.

Within a radius of 100 kms we represent
the sole institution which offers the full ran-
ge of adult heart surgery including heart
transplantation and simultaneous manage-
ment of any kind of thoracic surgery inclu-
ding tracheal surgery.

Main areas of interest are total arterial re-
vascularization, reconstructive valve surge-
ry including DAVID-, YACOUB-procedures.
In 2009 a transapical/transfermoral mini-
mally-invasive aortic valve replacement pro-
gram was launched. This is a joint project
with the Department of Cardiology. In se-
lected patients we also offer the ROSS pro-
cedure.

Approx. 550 thoracic cases are performed
per year. Main areas of interest are mini-
mally-invasive procedures like video-assis-
ted lobectomies and new techniques for the
treatment of sternal deformities like pectus
excatavum. We regularly perform extended
thoracic procedures like tracheal resections
utilizing the heart-lung-machine.

In addition we cover the entire field of ar-
rhythmia surgery. Apart from pacemaker,
ICD and biventricular device implantations
we routinely perform Mini-MAZE procedu-
res for the surgical treatment of atrial fib-
rillation.

Major Research
Interests

Cardiac surgery:

Ross operation:

By means of MR and CT-scanning we eva-
luate the impact of different implant tech-
niques of the pulmonary autograft on post-
operative RV function (Dr. Gorski, Dr. Som-
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mer). Data from all Ross procedures are for-
warded to the German Ross registry.

Mitral valve reconstruction:

All patients with a SJM rigid saddle ring are
followed in order to define the quality and
durability of the reconstructive procedure
with this new type of ring.

Tricuspid valve reconstruction: Follow-up
study of all patients after trucpid valve re-
construction with a ring (CE MC3 ring) or a
band (SJM tailor band)

Heart / lung transplantation:

The working group led by Dres Stefanie and
Sebastian Sommer has examined the im-
pact of positively inotropic substances on
the myocardial ischemia/reperfusion dama-
ge (IR) in a rat heart Langendorff model.
Targeted perfusion and interruption of per-
fusion allow for controlled induction of IR.
Vital mitochondria are isolated from rat
hearts and their function regarding Calcium
metabolism, electron transport chain and
membrane integrity is studied. For the last
two years much research has been dedica-
ted to the effects of enoximone on IR.

The underlying mechanism for the benefi-
cial effects of enoximone on IR is a modu-
lation of mitochondrial Calcium uptake and
Ca?*-modulated Ca?* release. Presumab-
ly, enoximone stabilizes the mitochondrial
membran potential. e Resistenz gegenlber
Ca?*-Provokation.

Prevention and therapy of deep sternal
wound infections (DSWI)

At present we are conducting a double-blind,
two-center randomized study with 3 arms. In
Kiel and in wlrzburg patients are randomized
to an antibiotics-releasing felt (Gentacoll®),
application of Integuseal® preoperatively or
no intervention at all in order to assess the
best preventive strategy in order to avoid me-
diastinal infetions. These studies are beased
on previously published results from a rando-
mized study which showed a beneficial effect
of an antibiotics-releasing felt (Gentacoll®).
We launched the working group “wound ma-
nagement” of the German society of Thora-
cic and Cardiovascular Surgery (DGTHG) and
initiated a nationwide registry for DSWI plus
a preventive program for avoidance of DSWI.
Currently, 350 patients are included in this
registry. An S3 guideline for the prevention
and therapy of DSWI has been published (Dr.
Schimmer)



Thoracic surgery

On January 1st, 2012 Prof. T. Walles took
over the newly created W2-position as chair-
man of the division of thoracic surgery. His
research interest is the application of tis-
sue engineering techniques for tracheal re-
placement and the establishment of VATS-
lobectomy. The division is the leading inves-
tigational site for the WOPP-study regarding
the best management of pneumothorax.

. Teaching

All topics of cardiothoracic surgery relevant
to the medical student are covered by a lec-
ture series and regular ,bed-side“-teaching
plus grand rounds. Since 2007 2-3 medi-
cal students spend two weeks in the depart-
ment as part of a mandatory surgical rotati-
on. Final year medical students spend a 16
week rotation in our department.

Students and residents are offered regular
wet lab training in the department’s own wet
lab, where all surgical techngiues relevant
for cardiothoracic surgery can be practiced
in pig hearts and aortas.

A new weekly cardiology/cardiac surgery
conference is a mainstay for the education
of our residents.

This department is the only one in the state
of Bavaria which offers German board certi-
fied training in cardiac surgery, cardiac sur-
gical intensive care medicine and thoracic
surgery within one department.
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CONTACT DETAILS

Mission and

structure
The Department of Urology and Paedia-
tric Urology is a tertiary referral centre with
two wards (54 beds), intensive care unit
(8 beds) with haemodialysis facility, a busy
outpatient clinic with uroradiology section,
point-of-care lab and a research laboratory
with an emphasis on molecular urooncolo-
gy. Three state-of-the-art operating theat-
res allow the surgical treatment of approxi-
mately 2.500 adults and 350 children and
adolescents with 2.000 open, laparoscopic
and endoscopic procedures and more than
1.800 endourologic interventions per year.
The equipment comprises besides an own,
independent x-ray de-
partment a multi-

of the whole urinary tract, ureteral replace-
ment, urethral reconstruction, complex fis-
tula repair) including implantation of artifi-
cial urinary sphincters and penile prosthe-
sis, urogynaecology and renal transplanta-
tions (cadaver and living related transplan-
tation).

Major Research
Interests
Translational Prostate Cancer Re-
search
Treatment of patients with high risk pro-

state cancer
(B. Kneitz, C. Kalogirou, M. Krebs)

function unit for extra-

corporal shockwave li- w
thotripsy, a computer-
assisted (video-) uro- g
dynamic set-up, la-
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surgical robot and an g
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duplex  sonography i
and transrectal pro-
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pertise in urooncology
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diversion and conver- Fig. 1: Progressive down-regulation of miR-205 in high-risk-PCa-
sion, reconstruction lymph node metastasis.
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The percentage of patients with high risk
prostate cancer (PCa) (>T2c or PSA >20
ng/ml or Gleason score >8) is still signifi-
cant (2003: 22%). In this group of patients
the risk of biochemical progression after ra-
dical prostatectomy within a 5-year period
is approximately 40%.

Prostate cancer represents a heterogene-
ous malignant entity according to the risk
of progression. Referring to this our study
group evaluates biomarkers which aim to
improve continuative diagnostic approa-
ches and trading forecasts of high risk pro-
state cancer in the future.

Molecular mechanisms of onco- mic-
roRNAs in high risk prostate cancer
(B. Kneitz, C. Kalogirou, M. Krebs)

The aim of our studies is the analysis of
the role of miRNAs for the development and
progression of prostate cancer. Tumor tis-
sue from a European multicenter database
is used for the analysis. Using microarrays
and gRT-PCR miRNA analysis we detected
specific miRNA signatures for prostate can-
cer (Figure 1). By bioinformatics and stati-
stical analysis specific miRNAs were identi-
fied, which are linked to the development
and progression of cancer. To study the mo-
lecular mechanisms of such miRNAs we are
currently analysing the function of specific
miRNAs in vitro and in vivo.

Impact of mismatch repair defects on
pathogenesis and prognosis of prosta-
te cancer
(B. Kneitz)

To answer the question which impact mis-
match repair (MMR) defects play for PCa
development we generated novel mouse
models based on a prostate specific inac-
tivation of the MMR system using the Cre-
LoxP. This model will provide the opportunity
to study the molecular and genetic mecha-
nisms of the early development, progressi-
on and eventually metastasis of PCa and
will allow to functionally explore different
therapies in vivo.

Identification and description of tumor-
suppressor- und onco- microRNAs in re-
nal cell carcinoma.
(B. Kneitz, D. Vergho)

The aim of our studies is to analyse the role
of miRNAs for the development and pro-
gression of renal cell cancer. Using mic-
roarrays and gRT-PCR miRNA analysis we

detected specific miRNA signatures for both
cancer entities. By bioinformatics and sta-
tistical analysis specific miRNAs were iden-
tified, which are linked to the development
and progression of cancer. To study the mo-
lecular mechanisms of such miRNAs we are
currently studying the function of specific
miRNAs in vitro.

T-cell mediated therapy in invasive blad-
der cancer
(M. Wolfl, A. Kocot, C. Kalogirou)

Cancer/testis (CT) antigens, which are ex-
pressed in various cancer cells but not in
normal cells except germline cells of the
testis, have been used as targets for can-
cer therapy. The aim of our study is to iden-
tify and characterize specific CT antigens
on invasive urothelial cancer cells. Speci-
fic T-cells against these epitopes are iso-
lated from peripheral blood cells of healthy
donors and mixed with urothelial (tumor-)
stem cells (“killing-assay”). A further aim is
a targeted and individualized tumor thera-

py.

Teaching

Traditional teaching formats (lecture with
clinical case presentation and live transmis-
sion of surgical procedures from the opera-
ting theatre; clerkships/electives) are offe-
red along with integrated and interdiscipli-
nary approaches. Participation in skills lab,
e-learning-programmes, interdisciplinary
oncology (seminar and lecture), emergen-
cy medicine, integrated seminars in tumour
biology, interdisciplinary paediatric patho-
physiology and courses in prevention, epi-
demiology and biostatistics. Hospitation in
the operating theatre and outpatient clinic
is possible throughout the entire academic
year.
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CONTACT DETAILS

Mission and
Structure

The Orthopedic Department Koénig-Ludwig-
Haus is a top level hospital for the treat-
ment of musculoskeletal diseases and inju-
ries. The hospital is operated by the district
of Unterfranken. Integrated are the Chair
of Orthopedics and the Outpatient Depart-
ment for Orthopedics of the University Hos-
pital, as well as the Orthopedic Center for
Musculoskeletal Research. The Chairman
of the Department, Prof. Dr. Maximilian Ru-
dert, one full Professor of Osteology, 6 As-
sociated Professors and 20 Residents are
taking care of the patients and teaching.
The hospital has 130 beds and in 5 ope-
rating theatres more than 4.100 surgjcal

procedures are performed each year. The
University Outpatient Department provides
care for about 13.500 patients a year. The
Koénig-Ludwig-Haus also runs its own x-ray
department and physiotherapy.

The Orthopedic Center for Musculoskeletal
Research is an interactive platform between
basic science, translational research and
clinical implementation of innovative thera-
peutic strategies. The main research topics
are mesenchymal stem cell biology and the
development of cell-based therapeutic stra-
tegies for the regeneration of mesenchymal
tissues, such as bone, cartilage, tendons
and ligaments.

The Center supports the representation of
the chair in the field of Orthopedic Surge-
ry concerning research and teaching. The
Head of the Center, Prof. Dr. Franz Jakob,
is also the chairman of the Interdisciplina-
ry Musculoskeletal Center Wirzburg MCW,
which plays an important role in the deve-
lopment of a new research branch at the
university.

Specialities in the treatment of orthopedic
patients are

* Arthroplasty of the Hip, Knee, Shoulder,
Elbow and Tumor Prostheses

¢ Shoulder and Elbow Surgery

¢ Sports Medicine

¢ Arthroscopy of the Knee, Shoulder, El-
bow and Ankle

* Ankle and Foot Surgery

¢ Pediatric Orthopedic Surgery

* Spine Surgery

e Tumor Surgery

¢ Orthopedic Rheumatology

¢ Osteology (metabolic and degenerative
diseases with a special focus in osteo-
porosis and malignant bone disease)

* Rare dieseases with a special expertise
for hypophosphatasia, phosphate was-
ting syndromes in oncogenic osteoma-
lacia and paget ‘s Disease

Orthopedic consulting is offered for several
other hospitals and centers for disabled.

Major Research
Interests

The Orthopedic Center for Musculoskeletal
Research is located in a 600 sq. m labora-
tory space (S1, S2, radioactivity) with one
location at Brettreichstrasse 11 and another
at Rontgenring 11. The Center is supported
by the District of Unterfranken. It is funded
by the German Research Society (DFG Re-
search Units FOR 793 and 1586, several
single projects), the German Ministry of Re-
search BMBF (BMBF-Consortium Osteopath
and DIMEOs, the German / French Consorti-
um OBELICS), the Ministry of Economy, the
European Union (EU-Consortia ADIPOA, VA-
SCUBONE and HydroZONES), the Interdis-
ciplinary Center for Clinical Research IZKF of
the University of Wirzburg, the Arthrose Hil-
fe e. V. and the Research Fund of the State
of Bavaria (Research Consortium on Sarco-
penia and Osteoporosis — Consequences of
impaired Regeneration in the Elderly FOR-
MOsA), as well as several industrial coope-
rations. The number of positions funded is
25 (as of December 2013). The clinic pro-
vides a clinical study Unit (Head L. Seefried)
which runs Phase II-IV clinical studies and is
operated in close connection with the sci-
entific projects.

e Biology of Mesenchymal Stem Cells (F.
Jakob, R. Ebert, B. Mentrup, P. Benisch,
B. Klotz, N. Raijmaakers, S. Muller-Deu-
bert, L. Seefried, C. Hofmann (guest
scientist Pediatric Hospital)

e Tumor Orthopedics and bone metas-
tases (DFG FOR 1586, Sanderstiftung
Treatment Unit Multiple Myeloma)(M.
Rudert, F. Jakob, N. Schitze, R. Ebert,
M. Lidemann, J. Dotterweich)

* Molecular Orthopedics and Cell Biolo-
gy (N. Schutze, T. Schilling, K. Schlegel-
milch, R. Laug, S. Hondke, M. Simann,
B. Hafen, S. LeBlanc)

Key Issues in
Research

Fig. 1: Partial reconstruction of the pelvis after resection of a chondrosarcoma. Preope-
rative 3D design and clinical results one year after resection.
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Fig. 2: Subcellular localization of alkaline phosphatase after transfection of guest cells
(HEK397). The procedure is part of molecular diagnosis and characterization of mutati-
ons in hypophosphatasia.

Tissue Engineering, Regenerative Me-
dicine, Translation in Cell Therapy (U.
Noth, L. Rackwitz, A. Steinert, M. Ru-
dert)

Gene Therapy and Regenerative Medi-
cine in Musculoskeletal Diseases (A.
Steinert, P Prager, N. Armbruster, C.
Weber, F. Gilbert)

Biomechanics and Mechanobiology (F.
Jakob, L. Seefried, S. Muller-Deubert,
A. Steinert, M. Hoberg, R. Ebert)
Fracture Healing in Trauma and Osteo-
porosis (DFG FOR 793)

Tumor Surgery and 3D Surgical Re-
construction (M. Rudert, B. Holzapfel)
Special Techniques in Shoulder Joint
Reconstruction (P, Plumhoff, L. Seefried)
Tissue Engineering of the Meniscus (M.
Rudert, M. Hoberg, A. Steinert)
Nanofiber Technology and Electrospin-
ning (L. Rackwitz, U. Néth)

Autologous Chondrocyte Transplantati-
on (U. N6th, L. Rackwitz, A. Steinert, T.
Barthel)

Application of mesenchymal stem cells
for the therapy of Femoral Head Ne-
crosis and Osteoarthritis (M. Rudert, L.
Rackwitz, U. Noth, L. Seefried)
Endoprosthesis of Hip and Knee (U.
No6th, M. Rudert, A. Steinert)

Special Orthopaedic Pediatric Surge-
ry, Spine and Foot Surgery (P Raab, M.
Walcher)

Clinical Studies on Osteoporosis and
Metbolic Bone Diseases (F. Jakob, L.
Seefried, G. Baron, M. Lidemann, S.
Bau)

Rickets in Nigeria (R Raab, R. Ebert, F.
Jakob)

Teaching

Course in clinical examination techni-
ques for operative and conservative or-
thopedics

Lectures in Basics of Orthopedics (also
accompanying the practical course)
Practical Course in Orthopedics (bedsi-
de teaching in small groups, demonst-
rations in physiotherapy, plaster techni-
ques and orthopedic technical devices
and corselets)

Clinical ward Rounds, x-ray discussions,
orthopedic colloquia

Molecular Aspects of Bone Diseases —
Genes and Cell Biology

Molecular Methods for osteology in
basic science

Integrated Seminar on Blood and Bone
TecFun Technology of Functional Mate-
rials
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CONTACT DETAILS

Mission and
Structure

The Woman'’s Hospital (bed capacity of 78,
31 doctors, 102 nurses, 15,5 midwives, 6
assistant medical technicians) has two obs-
tetrical and three gynecologijcal wards, 5 la-
bour and delivery rooms and a Level | Pe-
rinatal Centre with six neonatal intensive-
care beds, three operating rooms of most
modern standards, an operating room for
caesarean sections, an intermediate-care
unit, outpatient clinics for gynecology and
obstetrics, gynaecological oncology, bre-
ast cancer, dysplasias of the cervix, child
and adolescence gynecology, urogynecolo-
gy, endocrinology and reproductive medici-
ne, prenatal diagnostics. There are labora-
tories cytology and reproductive medicine
with andrology. Programs include a midwife-
ry school. In the women'’s clinic are also de-
partment of the Clinic for Radiation Therapy
(external radiation; brachytherapy) and the
Institute of Radiology (mammography, va-
cuum biopsy) and the Department of Ana-
esthesiology (pain ambulance).

Per annum, approximately 2,500 opera-
tions, 1,800 deliveries, 5,900 DRG ca-
ses, 25,000 outpatient therapies (of which
1,800 were chemotherapies) have been
performed. Centres of the clinic are: The
interdisciplinary treatment of gynecologi-
cal cancers, including breast (certified bre-
ast centre), the centre for hereditary breast
and ovarian cancer, the treatment of urina-
ry incontinence and pelvic floor dysfunction,
care of risk pregnancies and infertility treat-
ment including in vitro fertilisation.

Major Research
Interests
Section for Experimental Tumor Immu-
nology
(J. Wischhusen, S. Hausler, J. Diessn-
er, R.G. Stein, M. Junker, D. Plhringer, T.
Schéfer, A. Chandran, V. Bruttel, I. Montal-

ban del Barrio, L. Gerloff, A. Schmidt, B.
Fischer, E. Horn)

The research group investigates interac-
tions between tumor cells and the immune
system during different phases of tumor de-
velopment.

Particular emphasis is placed on

- immunological properties of tumor-initiat-
ing cells.

During early stages of tumor or metastasis
formation, the tumor microenvironment has
not yet been established. Thus, genetical-
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ly altered cells are fully exposed to the im-
mune system and its extrinsic tumor-sup-
pressor functions. Accordingly, low immu-
nogenicity could be a prerequisite for the
survival of tumor-initiating cells (“cancer
stem cells”). In this context we have found
that

a) tumor-initiating cells are selectively spa-
red from cytotoxic effects of HER2- spe-
cific tumor immune therapy,

b) tumor cells can escape from immune-
mediated killing by de-differentiation
into CSC.

* immune escape in advanced tumors,
mediated by soluble factors from the
microenvironment which

a) suppress effector functions of the
innate and adaptive immune sys-
tem and

b) preserve (or even induce) stem cell-
like properties of tumor-initiating
cells.

Certain members of the TGF-f family or the
cytokine MIF apparently combine both the-
se effects and might therefore be good and
druggable therapeutic targets. Pharmacolo-
gical intervention also appears possible in
order to prevent the degradation of immu-
ne-stimulatory ATP (that is released from
dying cells) to immunosuppressive adeno-
sine.

e diagnostic potential of tumor-induced
miRNA alterations in lymphocytes.

Using peripheral blood from afflicted pati-
ents, we could already show that ovarian
cancer induces disease-specific miRNA
profiles in immune cells These miRNA pat-
terns most likely reflect tumor-host interac-
tions which may occur long before a cancer
is actually detected. As 14 different condi-
tions were shown to be associated with dis-
tinct disease-specific patterns, we want to
develop our original proof-of-principle study
into a diagnostic test for the early detection
of ovarian cancer.

The group is funded (sponsored) by the
BMBF (GO-Bio program), the DFG (via the
Graduate School of Life Sciences), the Else-
Kroner-Fresenius-Stiftung and others.

GnRH antagonists in the treatment of
gynaecological malignancies and triple
negative breast cancer
(A. Honig, J. Engel, in cooperation with the
University of Regensburg)



Fig. 1: Light microscopic picture shows a
strong adhesion of human spermatozoa
(red) to Candida albicans hyphae.

GnRH seems to act as a local growth fac-
tor in a variety of tumours. GnRH anta-
gonists show anti-tumour efficacy in vitro
and in vivo, but it remains unclear whe-
ther atypical GnRH |- or GnRH Il-receptors
mediate these effects. ,Peptidomimetic*-
GnRH antagonists, whose advantage lies
in the oral bioavailability, represent a new
pharmacologic strategy. With the help of
in vitro tumour models of endometrium,
ovarian and triple negative breast can-
cer, the effect of these new non-peptidic
GnRH antagonists in terms of their effec-
tiveness and mechanism of action is in-
vestigated.

The AKT-pathway as a therapeutic target
in gynecological and breast cancers
(A. HOnig)

The AKT-pathway is overactivated in various
tumors and seems to hold a key position
in malignant transformation by regulating a
multitude of actions, such as proliferation,
resistance to apoptosis and chemotherapy
and cell metabolism. Thus, proteins such as
AKT in PI3K, which are in different positions
in that pathway are highly promising targets
in cancer therapy. In endometrial cancers
for instance AKT is frequently overactivated
by loss of its suppressor PTEN. In ovarian
cancers overactivation of AKT is associated
with resistance to chemotherapy. It could
be demonstrated, that AKT-and PI3K inhi-
bitors display substantial anti-tumor activity
in models of human ovarian and endome-
trial cancers and show beneficial immune-
modulatory effects.

Molecular analysis of gamete interac-
tion and the influence of uropathogenic
microbes on fertility

(C. Rennemeier, C. Albert)

Microbial contaminations of the female uro-
genital tract often cause infections and may
even be associated with infertility. The mu-
cosal surfaces of the lower part of the female
reproductive tract are highly populated by a
complex microbial flora, and in addition, mi-
crobes can also be transmitted by the male
ejaculate. Yet, little is known of the complex
mechanisms of interaction between host,
pathogens and gametes in this special ni-
che. In the present work, selected factors
of the extracellular matrix (ECM) were tes-
ted for their potential impact on spermato-
zoa and Candida albicans. By means of flu-
orescence microscopy, flow cytometry, wes-
tern blot analysis and co-incubation expe-
riments the interaction of C. albicans with
human spermatozoa and the ECM-protein
thrombospondin-1 (TSP1) was characteri-
zed. Further experiments have addressed
the question whether TSP1 may influence
sperm chemotaxis and calcium influx, both
factors important for fertilization.

Reproductive immunology
(U. Kdmmerer, S. Segerer, C. Bartmann, M.

Kapp)

Within the reproductive immunology field of
our research we actually focus on two ma-
jor subjects:

a) The role of Thrombopoietin (TPO) for ear-
ly human pregnancy. Analyzing the impact
and function for TPO in human early preg-
nancy decidua, we intend to expand our
knowledge on the regulation of a healthy
human pregnancy. Further, the experimen-
tal ratification of a putative immunomodula-
tory effect of TPO should add further insight
into the question, how a tolerogenic milieu
is established which allows the immunolog-
ic acceptance of the semiallogeneic fetus
and protects pregnancy from abortions.

b) A detailed quantitative analysis of the di-
verse immune cell populations found within
the human decidua of healthy as well de-
fected pregnancies. Aim of this research
area is the apportion of the role of specif-
ic immune cell types in relation to putative
complications of pregnancy. Hereby, we fo-
cus on antigen presenting cell types, espe-
cially dendritic cells (DC) and myeloid de-
rived suppressor cells (MDSC) and their role
for the induction of the local tolerogenic mi-
lieu within the human uterus.
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Teaching

The curricular teaching in Obstetrics and
Gynaecology consist of a main lecture (8th
semester), seminars, clinical visits (9th se-
mester) and a practical training (10th se-
mester). Additionally, a ,Skills Laboratory“
focuses on practical aspects of the subject.
With gynaecological models and case stu-
dies, students learn to deal with clinical situ-
ations and to handle diagnostic equipment.
The training is complemented by a number
of interdisciplinary subjects like ethics, pre-
ventive medicine, emergency medicine, in-
fectious diseases, tumour biology and on-
cology. For doctors in private practice, we
organize regular interdisciplinary confe-
rences as part of the perinatal centre.

Héusler S, Montalban del Barrio I, Diess-
ner J, Stein RG, Strohschein J, Hénig A,
Dietl J, Wischhusen J. (2013) Anti-CD39
and anti-CD73 antibodies A1 and 7G2 im-
prove targeted therapy in ovarian cancer
by blocking adenosine —dependent immu-
ne evasion. Am J Transl. Res 6:129-39.

Diessner J, Bruttel V, Becker K, Pawlik M,
Stein R, Hausler S, Dietl J, Wischhusen J,
Hénig A. (2013) Targeting breast cancer
stem cells with HER2-specific antibodies
and natural Killer cells. Am J Cancer Res.
3:211-20.

Segerer SE, Martignoni F, Bogdan A, M(il-
ler N, Kapp M, Dietl J, Rieger L, Kdmme-
rer U. (2013) Thrombopoietin modulates
the proliferation, migration and cytokine
profile of decidual cell subsets during early
gestation. Mol Hum Reprod. 19:361-8.

Palige K, Linde J, Martin R, Béttcher B,
Citiulo F, Sullivan DJ, Weber J, Staib C,
Rupp S, Hube B, Morschhauser J, Staib P
(2013) Global transcriptome sequencing
identifies chlamydospore specific markers
in Candida albicans and Candida dublini-
ensis. PLoS One 8:e61940.

Hahne JC, Meyer SR, Kranke R Dietl

J, Guckenberger M, Polat B, Honig A.
(2013) Studies on the role of osteopontin-
1 in endometrial cancer cell lines.
Strahlenther Onkol. 189:1040-8.



CONTACT DETAILS

Mission and

Structure
The Children’s Hospital of the University of
Wurzburg (staff: 67 MD’s, 152 nurses, 47
technicians / administrative staff) compri-
ses of 115 beds including a pediatric-ne-
onatal intensive care unit and a neonatal
intensive care unit in the perinatal centre
(obstetrics and gynecology). The Children’s
Hospital is divided into the following functio-
nal sections: neonatology, pediatric intensi-
ve care, oncology / hematology / stem cell
therapy, cardiology, pulmonology / cystic fi-
brosis / sports medicine, gastroenterology,
nephrology, endocrinology, diabetes, neuro-
pediatrics / social pediatrics, immunology /

infectiology, rheumatology, and others. Eve-
ry year approximately 6500 patients in the
inpatient and 15000 patients in the outpa-
tient setting are being treated. There are
many close collaborations to the other in-
stitutions of the university hospital.

Major Research
Interests

Neonatology:

Characterization of airway remodeling
in acute and chronic lung disease of
premature infants and newborns

Surfactant replacement has become a
milestone in the treatment of neonatal re-
spiratory distress syndrome (RDS) and has
significantly decreased acute pulmonary
morbidity and mortality of preterm infants
worldwide. Besides improving lung function,
surfactant acts as a key modulator of pul-
monary innate and acquired immunity the-
reby regulating lung inflammatory proces-
ses. In different studies the effect of new
synthetic surfactant preparations on RDS
and their immunomodulatory role is cha-
racterized. In addition, the role of caffeine
on the surfactant system and on airway re-
modelling processes is analysed (1). Fur-
thermore, translational research involving
various animal models has been helpful to
answer basic questions concerning the ef-
fect of chorioamnionitis on maturation and
development of the foetal lung and immu-
ne system.

Pediatric Oncology, Hematology and
Stem Cell Transplantation:

Cellular immunity and immunmodulati-
on in patients with malignant diseases

The immune system is capable of destroy-
ing residual tumor cells after chemotherapy
or stem cell transplantation. We analyzed
the T-cell function in patients with leukemia
or brain tumors and were able to correlate
the findings with disease outcome.
Moreover requirements for efficient T-cell
priming are analyzed in a robust, antigen-
specific in vitro model and the influence of
immune response modifiers is studied. As
demonstrated for the clinically widely used
src-kinase inhibitor dasatinib, interaction of
drugs with different players in the immune
system can lead to completely disparate ef-
fects (Ref. 2, Fig. 1).

We strive to develop new immunothera-
pies for patients with malignant diseases
(dendritic cell vaccination, antigen-speci-
fic T-cells), and — in collaboration with the
Comprehensive Cancer Center Mainfran-
ken — aim to implement these techniques
in clinical studies. A clinical study on tu-
mor-lysate loaded autologous dendritic
cells is set to recruit glioblastoma patients
in 2014. Within the area of hematopoei-
tic stem cell transplantation, several multi-
center studies are performed, focusing on
engraftment after haploidentical stem cell
transplantation using new methods for graft
manipulation. These studies are part of our
translational approach to get novel treat-
ment strategies into the clinic (3).

IL-8
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Fig. 1: Intracellular cytokine production in dendritic cells (DC). Stimulation of DC with
LPS and interferon-y combined with the src-kinase inhibitor dasatinib synergistically
leads to IL-12 production (right). No such synergy is observed with cytokine-matured DC

(middle) (Ref.2).
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Fig. 2: Frequency of viral pathogens cau-
sing acute respiratory infection in184 pa-
tients from paediatric intensive care units
(PICU) in Bavaria, identified by multiplex
PCR (PICU study, October 12 - September
13). Numbers indicate individual cases.

Pediatric Infectious Diseases:
Epidemiology and prevention of infec-
tious diseases

The burden of pediatric infectious diseases
and the effects of vaccination programs
on their epidemiology in children and ado-
lescents are evaluated in several pros-
pective studies (main research projects
2012/2013: varicella, pneumococcal di-
sease, influenza, RSV and other viral re-
spiratory infections (see figure 2)). Labora-
tory samples and clinical data on patient
characteristics and severity of disease are
collected from a network of hospital and
practice pediatricians. Viral and bacterial
pathogens types and subtypes are identi-
fied, using different molecular-biological
methods in collaboration with the Institu-
tes of Virology (Wurzburg, Jena) and Hygie-
ne and Microbiology (Wurzburg), as well as
the National Reference Center for strepto-
cocci (Aachen). Adaptations of pathogens,
e.g. serotype replacement of pneumococci
in pleural empyema under current vaccina-
tion programs are investigated.

Osteology:
Hypophosphatasia - pathophysiology
and new treatment options

Hypophosphatasia is a rare disease of the
bone characterized by reduced phosphata-
se activity. Bone mineralisation, renal func-
tion and possibly CNS function are impaired.
Our interdisciplinary team (Children’s Hos-
pital/Orthopedic Center for musculoskeletal
Research) provides patient care for the lar-
gest patient cohort throughout Europe.

Research projects range from pathophysi-
ology to preclinical treatment approaches
(gene transfer). An international phase Il

study for enzyme replacement was initia-
ted in 2011.

Pediatric Rheumatology:
Pathogenesis of rheumatoid and chro-
nic-inflammatory diseases

An imbalance between inflammatory T
cells and regulatory T cells is characteris-
tic for T-cell mediated autoimmune disor-
ders. The activation of inflammatory T cells
can be modulated by in vitro polarization
using various cytokines, by epigenetic mo-
difications and interaction with mesenchy-
mal stem cells. Using these approaches no-
vel therapeutic targets may be identified for
the treatment of Juvenile Idiopathic Arthritis
and other autoimmune disorders.

Another project is aimed to investigate the
role of immunosuppressive/immunomo-
dulatory therapy on effector mechanisms
against latent virus infections and on the
humoral and cellular immune response to
vaccine antigens to improve vaccination
schedules for immunocompromised pati-
ents.

Pediatric Pulmonology / Cystic Fibrosis /
Sports Medicine:

Physical activity and conditioning in
healthy children and those with chronic
lung diseases

Mesenchymal stem cells might be involved
in pulmonary tissue repair processes and
could thus mediate positive effects of exer-
cise in chronic lung diseases. Therefore, two
research projects addressed the question
whether acute exercise can trigger a release
of mesenchymal stem cells into the blood
stream, comparing patients with cystic fib-
rosis or asthma to healthy controls. One ad-
ditional study assessed the physical activity
behavior in people with cystic fibrosis and
healthy individuals. Two projects evaluated
new concepts to improve patient care in cy-
stic fibrosis. In one of these studies, the qua-
lity of expert answers to lay questions was
determined in a European web-based sys-
tem (ECORN-CF) (5). In another, still ongoing
nationwide project, the effects of introducing
case managers plus additional psychological
support and exercise counseling into stan-
dard therapy are evaluated.

Teaching
The Children’s Hospital of the University of
Waurzburg offers several courses for medical

students. Students have repeatedly evalu-
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ated the main lecture in pediatrics as one
of the best courses in the faculty of medici-
ne. Prof. Dr. C. P. Speer is authorized to ful-
ly train MDs in pediatrics, as well as in ne-
onatology and pediatric intensive care. The
heads of the sections for pediatric hema-
tology and oncology, neuropediatrics, and
pediatric pulmonology are qualified to train
MDs in their respective subspecialties. The
Children’s Hospital regularly organizes cli-
nical rounds and educational seminars for
pediatricians on a regional and national le-
vel. In addition, every year scientific mee-
tings and symposia are organized in Wirz-
burg, e.g. every 3rd year the international
symposium “Recent Advances in Neonatal
Medicine* with participants from more than
50 nations. Outside of the United States of
America this symposium represents the lar-
gest scientific forum for neonatology.

Fehrholz M, Bersani I, Kramer BW, Speer

CR Kunzmann S. (2012) Synergistic effect
of caffeine and glucocorticoids on expres-

sion of surfactant protein B (SP-B) mRNA.
PLoS One 7:€51575.

Wolfi M, Schwinn S, Yoo YE, Rel3 ML,
Braun M, Chopra M, Schreiber SC, Ayala
VI, Ohlen C, Eyrich M, Beilhack A, Schlegel
PG. (2013) Src-kinase inhibitors sensitize
human cells of myeloid origin to Toll-like-
receptor-induced interleukin 12 synthesis.
Blood 122:1203-13.

GUngor T, Teira R Slatter M, Stussi G, Ste-
pensky P Moshous D, Vermont C, Ahmad
I, Shaw PJ, da Cunha JM, Schlegel PG,
Hough R, Fasth A, Kentouche K, Gruhn
B, Fernandes JF, Lachance S, Bredius R,
Resnick IB, Belohradsky BH, Gennery A,
Fischer A, Gaspar HB, Schanz U, Seger
R, Rentsch K, Veys R Haddad E, Albert
MH, Hassan M; on behalf of the Inborn
Errors Working Party of the European So-
ciety for Blood and Marrow Transplantati-
on. (2014) Reduced-intensity conditioning
and HLA-matched haemopoietic stem-
cell transplantation in patients with chro-
nic granulomatous disease: a prospective
multicentre study. Lancet 383:436-48.

Liese JG, Cohen C, Rack A, Pirzer K,

Eber S, Blum M, Greenberg M, Streng A.
(2013) The effectiveness of varicella vac-
cination in children in Germany: a case-
control study. Pediatr Infect Dis J. 32:998-
1004.

d’Alquen D, De Boeck K, Bradley J, Vavro-
va V, Dembski B, Wagner TO, Pfalz A, He-
bestreit H. (2012) Quality assessment of
expert answers to lay questions about cy-
stic fibrosis from various language zones in
Europe: the ECORN-CF project. BMC Med
Res Methodol. 12:11.



CONTACT DETAILS

Mission and
Structure

The Department of Internal Medicine | (DIM
I) includes six specialities in research, tea-
ching, and patient care: Endocrinology,
Emergency- and Intensive Care, Cardiology/
Angiology, Nephrology, and Pneumology.

Endocrinology is in charge of a ward speci-
alized in endocrinology/ diabetology as well
as outpatient clinics for metabolism/ obesi-
ty and endocrinology caring for more than
5000 outpatients annually. Since 2003,
Endocrinology has become the internati-
onal reference centre for adrenal carcino-
ma.

Cardiology performs more than 3300 in-
vasive procedures per year including per-
cutaneous coronary interventions, catheter
based implantations of closure devices in
patients with atrial septal defects and per-
sistently open foramen ovale, high frequen-
¢y and cryo ablations in arrhythmias and hy-
pertension. In cooperation with the Depart-
ment of Cardiac Surgery, more than 250
minimally invasive stent-based aortic valves
and mitraclips, 200 pacemakers and 200
ICDs/ CRTs were implanted per year. A car-
diac transplantation program is established.
Since August 2012 a modern cardiac re-
search MRT is available.

The ZIM includes a state of the art intensive
care ward with 24 beds and an emergency
ward / chest pain unit with 12 beds in addi-
tion to the emergency room. The intensive
care ward coordinates the Infarct Network
Mainfranken - founded in 2007 - which
manages 600 patients with acute coronary
syndrome per year.

Nephrology performs more than 6000
hemo- and peritoneal dialyses per year. The
focus of inpatients lies on the treatment of
acute renal failure and preparation of living
donation for ABO incompatible kidney trans-
plantation. Outpatient departments provide
care for chronic kidney disease, especial-
ly rare diseases like vasculitis, transplanta-
tion, hereditary diseases (Fabry, cystic kid-
ney diseases), etc.

Pneumology cares for inpatients with bron-
chial carcinoma, severe pneumonia, severe
COPD, pulmonary hypertension, or intersti-
tial lunge disease and has more than 4.000
outpatient contacts for rare diseases like in-
terstitial lung disease, sarcoidosis, pulmo-
nary hypertension, and alpha-1-antitrypsin-
deficiency.
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Major Research
Interests

Our research is characterized by interdisci-
plinary projects and coordination or parti-
cipation in research consortia like the Col-
laborative Research Center SFB 688 “Me-
chanisms and imaging of cardiovascular
cell-cell interactions” (see 5.2.3, page 160,
deputy speaker Professor Ertl), the Compre-
hensive Heart Failure Center (CHFC, spea-
ker Professor Ertl, see 5.1.7, page 142),
the Cardiovascular Center, the Interdiscipli-
nary Center for Clinical Research, the Com-
prehensive Cancer Center, Center for Infec-
tious Disease, and the Interdisciplinary Trai-
ning and Simulation Center (INTUS).

Endocrinology
(B. Allolio, M. Fassnacht)

The focus lies on translational and clinical
studies in adrenocortical carcinoma. Since
2003, the German Adrenocortical Carcino-
ma Registry has been headed by Wiirzburg,
now being developed to a European regjs-
try. The first, international randomized and
largest (over 300 patients) trial in adreno-
cortical carcinoma (FIRM-ACT) was coordi-
nated in Wirzburg. It was recently publis-
hed in the NEJM. Since 2011, endocrino-
logy coordinates an EU supported phase
Il trial with adrenocortical carcinoma (AD-
VIO study)

A second focus, initiated by B. Allolio and S.
Hahner jointly with the Department of Nucle-
ar Medicine, aims at developing and imple-
menting new radioactive tracers for imaging
and treatment in adrenocortical carcinoma.
This new method is currently evaluated in a
multicentre trial (FAMIAN) supported by the
German Research Council (DFG)

Moreover, several phase Il and Ill studies on
thyroid carcinoma, obesity, as well as pros-
pective, in part multicentre national studies
on hyponatremia and adrenal insufficiency
are currently carried out partially in coope-
ration with the DZHI.

Cardiology/Angiology
(Coordination: G. Ertl, S. Frantz)

Cardiovascular research is involved in seve-
ral research consortia. In 2010, the Com-
prehensive Heart Failure Center (CHFC) was
founded (speaker G. Ertl). The CHFC initia-
ted a faculty wide biobank concept suppor-
ted by the BMBF (see page 142). Further-
more, cardiology is actively involved in the
National Competence Network Heart Fai-



lure and the Collaborative Research Cen-
ter 688. In general, research is centred on
molecular mechanisms, imaging, and treat-
ment of heart failure with in vitro and in vivo
methods.

Basic science projects
(W. Bauer, S. Frantz, R. Jahns, O. Ritter, T.
Pelzer)

The focus is: MRI-Imaging of the heart and
cardiac biophysics in rodents and humans,
modelling of cardiac microcirculation, cellu-
lar and molecular processes in the vascular
system (W. Bauer). Heart failure: ischemia
reperfusion injury, healing after myocardial
infarction, role of the immune system for
remodeling, depression and heart failure
(S. Frantz); role of receptor antibodies dur-
ing development of heart failure (R. Jahns);
role of calcineurin, NnNOS and nuclear Ca*
in heart failure (0. Ritter); cardiac metabo-
lism, gender aspects (T. Pelzer).

Translational projects
(O. Ritter, R. Jahns)

Therapeutic cyclopeptides are being devel-
oped in autoimmune mediated heart fail-
ure (BMBF, GoBio, R. Jahns) and a preclini-
cal lead substance (Calportin) for heart fail-
ure treatment (BMBF VIP m4 award, O. Rit-
ter).

Clinical projects (only investigator initi-
ated studies)

(Coordination: C. Angermann, S. Stork, F
Weidemann, C. Wanner)

Clinical cohorts exist for rare diseases like
M. Fabry and M. Friedreich (F. Weidemann).
Clinical trials deal with MR compatible pace
maker leads and electrophysiology cathe-
ters (W. Bauer/ O. Ritter, first in man appli-
cation), innovative echocardiographic me-
thods (F. Weidemann), Interdisciplinary Net-
work Heart Failure (C. Angermann/ S. Stork;
INH), ETIiCS R. (R. Jahns), role of betal-au-
toantibodies for heart failure, RECODE (S.
Stork, prognosis of heart failure patients fol-
lowed by general practicioners), MOOD-HF
(C. Angermann/ S. Stork, prognostic effect
of the serotonin reuptake inhibitor escital-
opram in patients with heart failure). Wurz-
burg manages the national lead offices of
2 mega-trials: REVEAL (C. Angermann, G.
Ertl, C. Wanner, 30.000 subjects); COM-
PASS (G. Ertl/ S. Stork, 21,000 subjects).

Nephrology
(C. Wanner, C. Drechsler, V. Krane)

The clinical topic is the identification of pre-
dictors for heart failure and sudden cardiac
death in type 2 diabetics with chronic kid-
ney disease. The questions are answered
in large multicentre randomized trials and
cohort studies (4D trial, genetic analyses,
M. Fabry, etc.). Mainly immunomodulatory
treatments are investigated in the studies
of the transplantation unit. The coordinating
centre of the KfH foundation of preventive
medicine is responsible for 5 large national
cohorts with up to 10 years of follow up. The
European dialysis registry (based in Amster-
dam) is chaired by Warzburg. In preclinical
studies, pathomechanisms of damage and
recovery of ischemic acute renal failure are
studied.

Pneumonology
(M. Schmidt, T. Pelzer)

Oncologic studies are carried out in coo-
peration with the Comprehensive Cancer
Center with novel molecular treatments for
bronchial carcinoma (e.g. SELECT, ELDER-
TAC). Furthermore, pneumonology parti-
cipates in studies of idiopathic lung fibro-
sis (PASSPORT, PANORAMA) or pulmona-
ry hypertension (IMPRES). In basic science
the pathogenesis and treatment of chronic
thromboembolic pulmonary hypertension
(CTEPH) is investigated.

Teaching

About 650 undergraduate clinical students
participate in courses of Internal Medicine
each semester including the main lecture,
practical training of physical examination,
bedside teaching, 2 weeks elective, and in-
ternship. With about 3,000 hours of tea-
ching per semester, Internal Medicine is
number one in teaching responsibilities in
the medical curriculum. In 2013, new tea-
ching modules for Clinical Sciences were
implemented in cooperation with the Insti-
tute of Clinical Epidemiology and Biometry
(RU. Heuschmann) and the Comprehensive
Heart Failure Center (S. Stork) including a
Master and a PhD course Clinical Sciences
at the Graduate School of Life Sciences.
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CONTACT DETAILS

General information and

structure
The Department of Internal Medicine Il (DIM
II) includes six divisions in research, tea-
ching, and patient care: Gastroenterology,
Hematology and Medical Oncology, Hepato-
logy, Infectious Diseases, Psychosomatics
and Rheumatology/Clinical Immunology. Ex-
cellent conditions for clinical research, tea-
ching, and patient care were created by clo-
sest interdisciplinary contact in the Center
of Internal Medicine (Zentrum Innere Me-
dizin, ZIM).

The Division of Gastroenterology (M.
Scheurlen) is in charge of a specialized
ward and the gastrointestinal outpatients
clinic. More than 5000 endoscopic proce-
dures are performed per year (specific focus
on chronic inflammatory bowel disorders,
tumors of the gastrointestinal tract (here-
ditary neoplastic disorders, neuroendocrine
tumors, PNET center and gastric and pan-
creatic carcinoma). Since 2007 a “Darm-
zentrum” is established and since 2011 a
modul pancreatic carcinoma.

In 2012 the Division of Hepatology (A.
Geier): treatment of all stages of liver dis-
orders including a liver transplant program
(specialized inpatient and outpatient faci-
lities). In the clinical focus are metabolic
liver disorders, viral hepatitis B and C as well
as malignant tumors of the liver (hepatocel-
lular carcinoma, cholangiocarcinoma). For
non-alcoholic fatty liver disease a national
clinical network program has been establis-
hed which is coordinated by our center.

A completely new and state of the art Stem
Cell Transplantation Unit (G. Grigoleit, S.
Mielke) was established together with the
department of pediatric hematology and
oncology. The University Hospital Wuerzburg
runs the second largest stem cell transplan-
tation program in Germany with 280 stem
cell transplantations per year. This highly in-
novative program of stem cell transplantati-
on includes transplantation from haploiden-
tical donors, cord blood transplantation and
adoptive immunotherapy to improve infec-
tion and tumor control. In the division of
hematology in special wards with hepafilte-
red rooms autologous stem cell transplan-
tation and the treatment of patients with
leukemia, lymphoma and myeloma are per-
formed. The department of Internal Medici-
ne Il runs the largest trial center in Germa-
ny including a phase I/l trial and offers the
largest treatment and research program for
patients with multiple myeloma in Germa-
ny as well as innovative clinical programs
for patients with lymphomas and acute leu-
kemia.

The Division of Medical Oncology (V.
Kunzmann) runs a special ward but also a
large interdisciplinary oncological outpati-
ent clinic in which more than 11.000 pa-
tients with a broad spectrum of oncological
disorders are treated. A specific focus of the
division of Medical Oncology in association
with the divisions of gastroenterology and
hepatology is the care of patients with gas-
trointestinal tumors esp. gastric, pancre-
atic, hepatocellular and cholangiocarcino-
ma, but also sarcomas.
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In the Division of Psychosomatics H. Csef
runs a specific outpatient clinic for oncological
patients and for patients with psychosomatic
disorders. In an outpatient department which
is run in close collaboration with the depart-
ment of psychiatry daycare of patients with
psychosomatic disorders is offered. Specific
research activities are the care of patients un-
dergoing stem cell transplantation.

In the Division of Clinical Immunology/
Rheumatology (H.-R Tony), patients with
vasculitis and specific forms of rheumato-
id arthritis, scleroderma and sjogren’s syn-
drome are cared for. On the special ward
and the rheumatological outpatient clinics
more than 3.000 patients per year are ca-
red for. Specific expertise of the division are
the diagnosis and treatment of autoimmu-
ne disorders including novel therapeutic in-
terventions.

The research focus of the division of clinical
immunology/rheumatology in basic but also
translational research includes modulation
of the B-cell-repertoire in autoimmune dis-
orders. Specific topics are the modulation
of the memory B-cell-compartment and the
depletion of B-cells following novel antibo-
dy constructs. Additional topics are immu-
ne reconstitution in patients with immuno-
logical disorders following more extensive
forms of immune suppression, cardiovascu-
lar co-morbidity in patients with rheumatoid
arthritis, the development of biomarkers for
monitoring of treatment of autoimmune dis-
orders and the pathological immunological
regulation in lupus erythmatodes.

A Division of Infectiology (A. Ulimann,
H. Klinker) was certified as one of the first
centers in Germany by the Deutsche Ge-
sellschaft fUr Infektiologie as a center of in-
fectiology. Patients with infectious disorders
are cared for in the special ward for infec-
tious disorders but also in a large outpatient
clinic. The clinical focuses of the division are
HIV-infections and chronic virus hepatitis,
opportunistic infections in immunocompro-
mised, esp hematological patients.

Interdisciplinary projects

The co-chair of the TR/CRC124 FungiNet
(H. Einsele) and the speaker and the chair
of the Clinical Research Unit 216 “Onco-
genic Signalling in Multiple Myeloma” are
members of the department of Internal Me-
dicine Il (H. Einsele, R. Bargou). H. Einsele
is the coordinator of AspBioMICS and a WP
leader in the FP7 funded Nano Il. H. Einse-
le is the co-speaker of the EU FP7 program
OPTATIO and coordinator of the newly fun-
ded EU FP7 consortium T-Control.



Research in Gastroenterology

With the support of the IZKF and BMBF a
tumor bank with focus on stomach can-
cer and colorectal carcinoma was estab-
lished and treatment concepts in gastric
cancer and pancreas carcinoma are deve-
loped with new innovative combinations of
tyrosine kinase inhibitors and new cytoto-
xic agents.

Research in Hepatology

Clinical research projects in Hepatology (A.
Geier, T. Kudlich, O. Gotze, J. Schmitt, M.
Rau, D. Jahn), address the pathophysio-
logy and treatment of chronic liver disor-
ders, specifically metabolic liver disorders,
viral hepatitis B and C as well as liver can-
cer including prospective cohort studies for
non-alcoholic fatty liver disease and liver
cancer. A translational research project on
intratumoral drug-uptake has been estab-
lished within the international TRANSFER
study group. Additional research projects
address: role of the microbiome, enterohe-
patic signalling and hepatic micro-RNAs in
the pathophysiology of human fatty liver di-
sease, therapeutic anti-cytokine strategies
in murine models. Projects in the field of vi-
ral hepatitis C address genetic markers and
metabolic host factors of disease progres-
sion and therapy response, especially the
role of bile acids. Functional studies using
13C breath testing (methionin, methacetin)
in chronic liver disease have been newly es-
tablished.

Research in Hematology/Oncology

Research groups address the genetic, pa-
thophysiology and therapeutic approaches
in multiple myeloma in in vitro and in vivo
models and other lymphoid malignancies.
Early clinical trials in the field of gastroin-
testinal tumors with their specific focus on
stomach carcinoma, pancreas carcinoma
and peritoneal carcinosis have been per-
formed (V. Kunzmann). H. Einsele is the
speaker, R. Bargou the chair of the clinical
research group (CRU) 216 “Oncogeneic
signaling in multiple myeloma”. The Deut-
sche Studiengruppe Multiples Myelom is
chaired by H. Einsele and S. Knop since
14 years. In addition a therapeutic treat-
ment unit Multiple Myeloma is funded by
the Carreras Foundation. In addition a
large EU-sponsored consortium FP7 has
been initiated in which novel animal mo-
dels and biomarkers will be developed and
evaluated in patients with multiple mye-
loma (H. Einsele, co-chair). Another im-
portant research focus of the Department
of Internal Medicine Il is the improvement

of the results of the allogeneic stem cell
transplantation. In current studies new
technologies of haploidentical stem cell
transplantation, cord blood transplantati-
on, adoptive immunotherapy are evalua-
ted in national and international studies
chaired by Wuerzburg Pls These research
programs are funded by the EU (FP7 T-
Control, coordinator H. Einsele), BMBF
and José Carreras Foundation. A third re-
search focus is the development of immu-
notherapeutic strategies based on novel
antibody constructs (bi-specific, trispecific
antibodies and gene modified redirected
T cells (T. Bumm, M. Topp, R. Bargou, H.
Wajant and L. Rasche). Early clinical tri-
als in the field of gastrointestinal tumors
with their specific focus on stomach car-
cinoma, pancreas carcinoma and perito-
neal carcinosis have been performed (V.
Kunzmann) supported by grants from the
BMBF, EU and the Deutsche Krebshilfe.

Research in Immunology/Rheumatology
Specific topics are the modulation of the
memory B-cell-compartment and the de-
pletion of B-cells following novel antibo-
dy constructs. Additional topics are immu-
ne reconstitution in patients with immuno-
logical disorders following more extensive
forms of immune suppression.

Research in Infectiology

New treatment strategies in HIV-infection are
evaluated in early and phase Il trials (clini-
cal study center in the international HIV-stu-
dy network of the Institute of Health USA). In
the DFG-funded international Graduate Col-
lege (IRTG) 152-2: HIV —Aids/Aids and asso-
ciated infectious diseases therapeutic drug
monitoring for antiretroviral agents is perfor-
med by the division of infectiology in close
association with the department of pharma-
cology. In the antiviral treatment strategies
of chronic Hepatitis B and C the division of
infectiology is internationally recognized (the
pharmacokinetic of Ribavirin, drug monito-
ring of innovative antiviral agents). An additi-
onal research focus are infections in the im-
munocompromised patients with therapeu-
tic drug monitoring (W. Heinz).

The group of J. Loffler develops new diag-
nostic strategjes, risk stratification, biomarker
determinations and new therapeutic approa-
ches for patients with invasive fungal infec-
tions. The research is funded by the BMBF,
Wilhelm Sander-Stiftung, BaylmmuNet, EU
FP7 T-Control, EU, EraNet PathoGenoMICs
— AspBioMICS and the new established SFB/
TR124 (co-chair: H. Einsele).
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Teaching

The ,,Medizinische Klinik und Poliklinik II“ of-
fers numerous courses for medical students
and for postgraduate professional educati-
on. Prof. Dr. H. Einsele is certified trainer
for the whole field of Internal Medicine. In
addition, authorized training and education
is available for the following specialties (2
years each): Prof. Dr. H. Einsele (Hematolo-
gy/Oncology), Prof. Dr. M. Scheurlen (Gas-
troenterology), Prof. Dr. H.-R Tony (Rheu-
matology) and Prof. Dr. H. Klinker/Prof. Dr.
A. Ullmann (Infectious Diseases). The hos-
pital organizes numerous advanced training
courses and scientific meetings for both
physicians and patients.
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CONTACT DETAILS

Mission and
Structure

The scientific focus of the division of Mo-
lecular Internal Medicine lies on basic bio-
medical research and applied clinical in-
vestigations in molecular immunology and
oncology. Allocation of personnel includes
a scientific research position and part time
secretary. Further, a transitory scientific po-
sition (Rotationsstelle) is available for clini-
cians of the Department of Internal Medi-
cine Il to temporarily pursue full time re-

search that fits into the framework of the
division. This initial option for scientific re-
search is aimed to enable scientifically in-
terested clinicians to acquire preliminary re-
sults offering a chance to achieve indepen-
dent external funding. The various research
projects of the division of Molecular Internal
Medicine are currently funded by:

* the German Research Foundation

¢ the Mildred Scheel Foundation for Can-
cer Research

¢ the German José Carreras Leukaemia-
Foundation e.V.

¢ the Interdisciplinary Centre for Clinical
Research of the University of Wlrzburg

Major Research
Interests

The main research topic of the division is
the tumor necrosis factor (TNF) ligand fam-
ily and their receptors. Ligands and recep-
tors of the TNF family are of pivotal impor-
tance in immunoregulation, but are also of
relevance in development and the control
of tissue homdostasis. The division is or-
ganized in three research groups engaged
in the investigation of clinically relevant as-
pects of TNF receptor signal transduction
and in the development of therapeutic use-
ful recombinant TNF ligand variants and
anti-TNF receptor antibodies.

Research Group: Therapeutic Fusion
Proteins and Antibodies

Many ligands of the TNF family stimulate the
immune system or trigger apoptosis. The
potential therapeutic application of these
properties, however, is limited due to the
serious side effects that are usually associ-
ated with systemic activation of TNF recep-
tors. The research group thus develops fu-
sion proteins of TNF ligands that selectively
activate TNF receptors locally in the tumor
areal. In one approach, the fact is exploited
that a subset of TNF receptors (e.g. 4-1BB
CD27, CD95, 0X40, TNFR2, TRAILR1/2)
is naturally activated by membrane-bound
TNF ligands, but not by soluble, still recep-
tor binding-competent variants derived from
these molecules. However, if such inactive
soluble TNF ligands are artificially anchored
on the cell surface, they acquire the same
TNF receptor-stimulating activities as their
natural occurring membrane-bound coun-
terparts. Now, the activating effect of cell
surface-immobilization can be reached by
fusing the soluble TNF ligand genetically to
a targeting domain (e.g. an antibody frag-
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ment) recognizing a cell surface-associat-
ed molecular structure (Fig. 1). Utilization
of targeting domains which interact with tu-
mor specific structures facilitates then the
anticipated favorable local activation of TNF
receptors without causing systemic side ef-
fects. Tumor-localized activation of TNF re-
ceptors is also aimed by development of
TNF ligand prodrugs. In this approach, TNF
ligands, already activating their receptors
as soluble molecules, are connected to an
auto-inhibitory domain via a protease-sen-
sitive linker. As the linker is designed in a
way that allows cleavage by tumor-associ-
ated proteases, it is again possible to lo-
calize the TNF receptor-stimulating ligand
activity to the tumor area. It is also pos-
sible to overcome the poor responsiveness
of TNF receptors to binding of soluble TNF
ligands by secondary oligomerization of the
ligand molecules. Against this background
this group also develops and evaluates var-
ious scaffolds for multimerization of TNF li-
gands and agonistic TNF receptor-specific
antibody fragments. Primary aim is here the
development of potent TNFR2- and CD40
specific agonists for activation of regulatory
T-cells and dendritic cells.
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Fig. 1: A fusion protein (anti-FAP-CD95L)
of soluble CD95L with an antibody domain
specific for the tumor stroma marker FAP
(fibroblast activation protein) interacts on
FAP-negative tumor cells with CD95, but
fails to trigger apoptotic signaling via this
death receptor (open symbols). The same
protein, however, efficiently stimulates
CD95-mediated cell death upon binding
to FAP on FAP-positive tumor cells (filled
symbols).




> |

Ly
9
5

; _l
2
% E@

—

-
r
5
.
.
'
i
i
' TRAF2 TRAFZ
: CLAP 1 ICLAR2 "
. : o |
0 Ll | ] TRAFHTRAF1
W o ma AP 1iclAFZ
; .
! A L A
- —ED et
f
i roaw :
W [ ' §
..... = . .
i apoplotic activity oo e .
4 3 [ y B W
L] 1] L L]
e R . . . i ccssassafhss s e s Lesdabassssees '

inflammation, angiogenesis ..,

apoptosis

Fig. 2: TNFR1 and TNFR2 are functionally linked in a highly complex manner. Activati-
on of TNFR2 by transmembrane TNF leads to degradation of the adapter protein TRAF2
(1). Because this protein is important for TNFR1-induced activation of the pro-inflamm-
atory transcription factor NF-kappaB and recruitment of anti-apoptotic clAP proteins into
the TNFR1 signaling complex, cells are sensitized toward TNFR1-mediated cell death.
Stimulation of TNFR1 by soluble TNF can induce NF-kappaB-dependent expression of
endogenous TNF (3,4). In its membrane-bound form, it activates TNFR2 and sensitizes
cells again for TNFR1-induced apoptosis, as described above. Another NF-kappaB target
gene is TRAF1 (5). TRAF1 forms heteromeric complexes with TRAF2 and prevents its de-
gradation by TNFR2 (2). TRAF1 antagonizes therefore TNFR2-mediated enhancement of
TNFR1-induced apoptosis. Further, TRAF1 does also enhance TNFR2-induced non-apo-
ptotic signal transduction, which contributes both to induction of TRAF1 and transmem-

and show counteracting, but also synergis-
tic effects dependent on the cell type. The
precise cellular effects of TNF are therefore
dependent on TNF-receptor expression,
cell type, extracellular conditions and, im-
portantly, on the form of TNF that was used
for receptor stimulation (Fig. 2). Moreover,
the crosstalk mechanisms used by TNFR2
to control the quality and activity of TNFR1
signaling can also be triggered by TNFR2-re-
lated TNF receptors, e.g. Fn14. As a conse-
quence, such TNFR2-related receptors can
modulate the activity of the TNFR1-TNFR2
system and adjust so TNF responsiveness.
The major concerns of this group are the in-
vestigation of the regulatory principles that
cause the exceptional complexity of TNF
signaling and evaluation of the relevance of
these crosstalk mechanisms for tumor me-
tastasis.

Teaching

Courses, colloquia, seminars und lectures
related to the research topics of the divi-
sion are offered for students of Biology and
Medicine.

brane TNF.

Research Group: Death Receptors
(D. Siegmund)

Death receptors, a subgroup of the TNF re-
ceptor family that includes CD95, TRAILR1
and TRAILR2, were initially studied because
of their strong apoptosis inducing activi-
ty which relies on the ability of these re-
ceptors to trigger activation of the prote-
ase caspase-8. Over the last years, we and
others could show, however, that death re-
ceptors can also activate pro-inflammatory
signaling pathways. This is especially appar-
ent in cells that are resistant towards death
receptor-induced apoptosis. As inflamma-
tion can enhance metastasis and angiogen-
esis of tumor cells, it is possible that initial
anti-tumoral effects of death receptors are
turned into mechanisms of tumor promo-
tion in apoptosis resistant tumor cells. Gen-
eral research efforts of this group are thus
aimed to characterize precise conditions,
where stimulation of death receptors leads
to enhanced metastasis and aggressive tu-

mor growth. In tumor cells which are resis-
tant to apoptosis due to mechanisms acting
downstream of caspase-8 activation, this
group identified various substrates of cas-
pase-8 that become cleaved under these
non-apoptotic conditions. The main activi-
ties of this group are therefore currently fo-
cused on the evaluation of the relevance of
processing of caspase-8 substrates for the
pro-tumoral activities of death receptors.

Research Group: Co-operation of TNFR1
and TNFR2

TNF, the name giving cytokine of the entire
TNF ligand family, occurs naturally in two
forms, as a transmembrane protein and as
soluble factor derived thereof by proteolytic
processing. The two forms of TNF differ in
their capacities to activate the two TNF re-
ceptors TNFR1 and TNFR2. Both TNF recep-
tors can induce in a cell type-specific man-
ner the production of their own ligand TNF
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CONTACT DETAILS

Mission and
Structure

The institute was founded in 1995 at the
conclusion of a DFG-funded Clinical Re-
search Unit (1989-1995) by Prof. Dr. Ul-
rich Walter. From 2001-2011 the Institu-
te merged with the Central Diagnostic La-
boratory. In 2012, institute and laboratory
medicine demerged and Prof. Dr. Elke Butt
became provisional head of the institute. In
2014, directorate will pass over to Prof. Dr.
Alma Zernecke.

Major Research
Interests

The major objective is elucidation of patho-
physiological, genetic, and diagnostic as-
pects of important cardiovascular diseas-
es (thrombosis, bleeding disorders, cor-
onary artery disease, stroke, heart failure
etc.) by investigating platelet and coagula-
tion cascades in murine and human model
systems, also using system biological ap-
proaches. Research projects are supported
by the DFG/SFB 688 (www.sfb688.de), the
BMBF, foundations, and industry.

Protein Biochemistry and LASP-1
(E. Butt)

The group of Prof. Butt at the institute in-
vestigates the biological role of the human
protein LASP-1 in growth and metastasis of
different cancers, with the prospect of es-
tablishing LASP-1 as a prognostic marker
for the metastatic potential of tumour cells.
The work is supported by the DFG and the
“Stiftung Pathobiochemie”.

A further topic is the role of LASP-1 in ad-
hesion, aggregation and secretion of muri-
ne thrombocytes using the LASP-1 knock-
out mouse.

A second research domain is the characte-
rization of cyclic nucleotides and their effec-
tor proteins. At www.cyclic-nucleotides.org
side effects of the used cGMP-and cAMP-
analogs can be looked up.

Clinical Biochemistry and Laboratory
Medicine
(S. Gambaryan, J. Geiger)

The central research focus is the investiga-
tion of inter- and intra- cellular signal trans-
duction pathways that are involved in the
inhibition of platelets, especially the NO/
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cGMP/PKG/VASP  (vasodilator-stimulated
phosphoprotein) signal transduction pa-
thway and its cross-talk with pathways sti-
mulated by platelet agonists such as VWEF,
thrombin and ADR This project is part of the
SFB 688 and will be prolonged until end
of 2013.

The BMBF network project SARA (System
biology of prostaglandin and ADP P2Y12 re-
ceptor signaling pathways) was funded until
2012 within the framework of the BMBF re-
search initiative “system biology in medici-
ne” The goal of the BMBF project is to ob-
tain a comprehensive understanding of pla-
telet function regulation in healthy as well
as diseased states.

Clinical Molecular Biology Group
(M. Zimmer)

The group is interested in the genetics of
cardiac diseases and cardiomyopathies.
Currently, a new and further disease gene
causing dilated cardiomyopathy is identified
by positional cloning. Other research areas
focus on laminopathies which result from
haploinsufficiency of the lamin A/C gene, di-
agnostics for mutations of DCM genes, and
high-throughput SNP-typing using MALDI-
TOF/Sequenom technology.

Fig. 1: Proposed model of PKA-induced
LASP-1 translocation. Under basal condi-
tions, LASP-1 is associated with F-actin,
zyxin and Z0O-2 at the plasma membrane.
Upon LASP-1 phosphorylation by PKA via
activation of G-coupled receptor (GCRP),
LASP-1 binding to F-actin and zyxin is im-
paired and the protein detaches from the
plasma membrane, forms a complex with
Z0-2, and translocates into the nucleus.
In return, nuclear export is regulated by
reversible binding to the exportin Crm-1.
Activation of protein phosphatase PP2B
by PKA results in the dephosphorylation
of LASP-1 and return of the protein to the
plasma membrane.



Fig. 2: Targeted delivery of a tumour vessel specific agent. The distribution of a vessel
specific agent within the tumour is shown in green. Enrichment is observed in the blood
vessels (red immuno staining), while the tumour cells themselves (blue counter stain)
and blood cells (magenta) show only minor uptake.

Angiogenesis and Tumour
(E. Henke)

Dr. Erik Henke is establishing a research
group focused on tumour angiogenesis
and experimental therapeutics. The project
centers on establishing methods for the tar-
geted manipulation of vascularisation proc-
esses during tumour growth. This should re-
sult in improved drug delivery and subse-
quently in improved therapeutic efficacy.

Immune pathogenesis of atherosclero-
sis
(A. Zernecke)

In January 2014 Prof. Dr. Aima Zernecke,
formerly heading the Vascular Biology Divi-
sion at the Department of Vascular Surgery
of the Technical University Munich, was ap-
pointed as new director of the institute. Her
research centers on vascular diseases with
its main focus on the involvement of im-
mune responses and the migration of im-
mune cells during the development of ath-
erosclerosis and vascular remodeling after
injury.

Teaching

The institute provides medical school
teaching in the areas of clinical biochemis-
try, pathobiochemistry, and laboratory med-
icine. It offers lectures, seminars and prac-
tical courses, as well as active participa-

tion in research projects to undergraduate
and graduate students of medicine, biology,
pharmacy, and chemistry, including those in
the MD-/PhD-program and the International
Graduate School of Life Sciences (GSLS).

81

Ardelt R Griinemay N, Strehl A, Jilg C,
Miernik A, Kneitz B, Butt E. (2013) LASP-
1, a Novel Urinary Marker for Detection
of Bladder Cancer. Urol Oncol. 31:1591-
1598.

Mihlan S, Reif3 C, Thalheimer R Herterich
S, Gaetzner S, Kremerskothen J, Pavens-
taedt H, Lewandrowski RS, Sickmann A,
Butt E. (2013) Nuclear Import of LASP-1
is regulated by Phosphorylation and Dyna-
mic Protein-Protein Interactions. Oncoge-
ne 18:2107-2113.

Subramanian H, Zahedi RR Sickmann A,
Walter U, Gambaryan S. (2013) Phospho-
rylation of CalDAG-GEFI by protein kinase
A prevents Raplb activation. J. Thromb.
Haemost. Epub.

Burkhart JM, Vaudel M, Gambaryan S, Ra-
dau S, Walter U, Martens L, Geiger J, Sick-
mann A, Zahedi RR (2012) The first com-
prehensive and quantitative analysis of hu-
man platelet protein composition allows
the comparative analysis of structural and
functional pathways. Blood 120:e73-82.

Déring Y, Manthey HD, Drechsler M, Lie-
vens D, Megens RTA, Soehnlein O, Busch
M, Manca M, Koenen RR, Pelisek B Dae-
men MJ, Lutgens E, Zenke M, Binder CJ,
Weber C, Zernecke A. (2012) Auto-antige-
nic protein-DNA complexes stimulate plas-
macytoid dendritic cells to promote athe-
rosclerosis. Circulation 125:1673-1683.



CONTACT DETAILS

Mission and
Structure

The Department of Dermatology, Venereo-
logy and Allergology offers the entire spect-
rum of conservative dermatology, allergolo-
gy, dermatologic surgery and dermato-on-
cology in patient care, research and tea-
ching. Residents can obtain a full speciali-
zation in dermatology and venereology; ad-
ditional board certifications include allergo-
logy, dermatohistopathology and proctolo-
gy. Since 2009 the department is certified
according to DIN EN ISO 9001:2008, in-
cluding all its laboratories. In 2010, a cer-
tified Skin Cancer Center was established,
which is an integral part of the Comprehen-
sive Cancer Center Mainfranken. In 2013,
the Interdisciplinary Center for Allergic Di-
seases (Allergiezentrum Mainfranken) was

founded. Apart from the department head,
3 professors of dermatology or molecular
dermatology and 3 associate professors
have been working in research and educa-
tion during the period under report. Ten at-
tendings, 7 further specialists in dermato-
logy and 15 residents are practising at the
department. In research projects, 6 basic
life scientists are employed on regular posi-
tions and third-party funds. The department
comprises the following divisions:

e OQutpatient clinic

e consultations for specific skin diseases
(e.g. pediatric dermatology, autoimmu-
ne disorders, hair diseases, proctology)

e Inpatient clinic for conservative derma-
tology and dermato-surgery

e Skin Cancer Center with inpatient clinic
for dermato-oncology

e Interdisciplinary therapy unit for derma-
to-oncology

e day clinic (leg ulcers/wounds, general
dermatology, dermato-oncology)

e Qutpatient clinic for allergology

e Qutpatient clinic for phototherapy and
photodynamic therapy

e Division of dermatohistopathology and
autoimmune diagnostics

e laboratory for dermatologic infectiology
(mycology, serology)

e Research laboratories with focus on
dermato-oncology, immunology and in-
flammation

Focuses of Clinical Interest

e Dermatooncology (A. Gesierich, A. Ker-
stan, M. Wobser)

o Allergology (A. Trautmann, A. Kerstan, J.
Stoevesandt)

e Autoimmune and inflammatory skin di-
seases (M. Goebeler, S. Benoit, J. Stoe-
vesandt)

e Hair diseases (H. Hamm, A. Kerstan)
Dermatologic surgery (G. Weyandt, D.
Presser, A. Gesierich)

e Phlebology (D. Presser) and proctology
(G. Weyandt)

e Paediatric dermatology (H. Hamm, S.
Benoit, M. Wobser)

e Dermatologic infectiology (A. Kolb-M&au-
rer)

Vemurafenib

Fig. 1: Appearance of senescence features in melanoma cells in response to
BRAFV600E inhibition. The V60OOE mutation in the protein kinase BRAF is frequent-

ly present in melanoma. Vemurafenib is a highly specific BRAFV60OOE inhibitor. Here we
demonstrate that treatment of BRAFV600OE melanoma cells with Vemurafenib induces
several characteristics of senescence, a tumor suppressor mechanism. Phase contrast
images demonstrate increased cell size and appearance of bi- or multi-nucleated cells.
Activity of the senescence-associated--galactosidase (blue staining) is increased in
Vemurafenib-treated BRAFV600E melanoma cells.
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Dimerization

i
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if

Innate immune
activation

German Network Epidermolysis Bullosa
and with national and international la-
boratories for research in molecular ge-
netics

Teaching and further
education

The entire spectrum of dermatology, vene-
reology, allergology and dermatooncology is
taught to medical and dental students in tu-
torials, practical courses and lectures. The
department is also involved in the interdis-
ciplinary education of medical students and
in the biomedicine degree program. Main
topics of doctoral theses derive from the re-
search projects listed above.

o

Fig. 2: Activation of TLR4, a receptor of innate immunity, by contact allergens nickel and
cobalt. Metal allergens nickel and cobalt (green spheres) bind to non-conserved histi-
dines (H456 and H458) in human toll-like receptor 4 (TLR4, light blue), the natural re-
ceptor for bacterial lipopolysaccharide (LPS), thereby triggering an innate immune re-
sponse. Mechanistically, metal ion-binding to histidines of two opposing TLR4 molecu-
les results in receptor homodimerization, which presumably facilitates recruitment of the
TLR4 co-receptor MD2 (dark blue) that is required for further activation of downstream
proinflammatory signalling cascades such as the NF-xB pathway. Unlike metal-induced
TLR4 dimerization, which can occur in the absence of MD2, LPS-induced receptor di-
merization strictly requires MD2 as ligand binding is mediated by interaction with hydro-
phobic residues in both TLR4 and MD2. The differential requirement of MD2 for LPS-

and metal-induced TLR4 dimerization may allow the development of specific inhibitors of
metal-induced contact dermatitis without affecting bacterial responses.

e Dermatohistopathology (H. Kneitz, A.
Kerstan, M. Wobser)

Major Research
Interests

Tumor biology and tumor immunology

Many patients are referred to the Dermato-
logy department because of skin cancers.
A main field of research therefore addres-
ses aspects of the biology of cutaneous tu-
mors. Focuses during the period under re-
port were:

e signal transduction in Merkel cell carci-
noma

e viral carcinogenesis

e tumor senescence

small molecule inhibitors of the MAP ki-

nase pathway in melanoma

tumor suppressor proteins in skin cancer

melanoma immunology

melanoma genetics

apoptotic signalling pathways in epithe-

lial cutaneous tumors

cell migration and neoangiogenesis
pathogenesis of primary cutaneous B-
and T-cell lymphoma

e phenotypic and molecular characteriza-
tion of rare cutaneous lymphoma subty-
pes (peripheral T-cell ymphoma, NOS)

Immunology and inflammation

e pathogenesis of allergic contact derma-
titis

e interaction between T-lymphocytes and
keratinocytes in dermatitis

e immunotherapy with wasp venom as
model for therapeutic immune modula-
tion in humans

e mechanisms of signal transduction in
the context of innate immunity

Genodermatoses

e clinical and genetic characterization of
genodermatoses in cooperation with
the German Network for Ichthyoses and
Related Cornification Disorders, the
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CONTACT DETAILS

Mission and
Structure

The Department of Diagnostic and Inter-
ventional Radiology provides the complete
spectrum of modern radiological services at
the University Hospital of Wirzburg. 34 phy-
sicians and eight scientists, as well as 44
technicians work together to ensure state-
of-the-art diagnostics and interventional ra-
diology.

Over 23.250 patients are scanned each
year with four MRI systems (2 x 1,5T and 2
x 3T) and three Spiral-CT scanners that are
available for emergency patients 24 hours
a day. A main topic in diagnostic imaging
and preventive medicine is the assess-
ment of breast lesions, using mammogra-
phy, sonography and MR-mammography. In
order to rule out or assess breast cancer
each year about 8.000 women undergo ex-
aminations at the Department of Diagnostic
and Interventional Radiology. A field of val-
ued expertise for in- and outpatients at the
University Hospital is the treatment of dis-
eases of the vascular and the biliary system.
Modern interventional radiology performs

dilations of vessels with balloon catheters
and metal stents in nearly every part of the
body, avoiding the risks of surgery.

The section of Pediatric Radiology offers
state-of-the art imaging, including conven-
tional X-rays with a strong focus on radiation
protection, ultrasound and magnetic reso-
nance imaging. Main topics of the section
of Pediatric Radiology are pediatric uroradi-
ology, oncology, diagnostics of skeletal age
and pediatric malformations.

In the section of Experimental Radiology
new techniques of MR-spectroscopy and
MR-imaging are developed, with a special
focus on functional cardiovascular and tho-
racic examinations.

The Department of Diagnostic and Interven-
tional Radiology offers a postgraduate train-
ing in Radiology including the subspecialties
of Pediatric Radiology and Neuroradiology.

Major Topics of
Research

Intervention
(R. Kickuth, A. Dierks, N. Hassold, A. Sauer,
F. Wolfschmidt)

Among others, the effectiveness and cli-
nical outcome of iliac artery embolisation
prior to EVAR utilizing Amplatzer Vascular
Plug | or coils is evaluated. Another task is
to test I-Flow measurements for better di-
agnosis of endoleaks during thoracic aor-
tic stent graft implantations. The effective-
ness and clinical outcome of Hematrix Acti-
ve Patch for postinterventional hemostasis
after use of large volume catheter sheaths
(6 — 8 French) is under current trial in the
interventional suite.

Novel MR Methods
(W. Kenn, H. Kostler, C. Ritter, T. Wech, A.
Weng)

The interdisciplinary team develops novel
MR imaging techniques. Major aims include
rapid imaging techniques for real-time eva-
luation of the human heart, for rapid eva-
luation of MR relaxation parameters, acce-
lerated 3D MR-cholangiography and dyna-
mic imaging of the pelvis with high temporal
and spatial resolution. Novel reconstruction
techniques for 2D and 3D rea-time imaging
with parallel acquisition and compressed
sensing are developed. Furthermore, dedi-
cated k-space read-out techniques and dy-
namic sodium imaging with short echo ti-
mes are tested for increased image qua-
lity.
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Fig. 1: Basal short axis view of the heart
in a patient with Fabry disease. Myocardi-
al T1-mapping utilizing modified Look-Lo-
cker-Inversion-Recovery (MOLLI) at 3 Tesla
reveals intramural fibrosis of the postero-
lateral wall (arrows).

Cardiovascular Imaging

(Th. Bley, H. Kostler, C. Ritter, J. Donhau-
ser, N. Hassold, S. Herz, T. Gassenmaier, J.
Kunz, B. Petritsch, D. Stab, A. Weng)

The cardiovascular research activities are
jointly performed with specialists from car-
diology, cardiac surgeons and basic scien-
tists.

The main focus of cardiac high field MR
imaging lies on functional and metabolic
imaging, as well as tissue characterization.
The impact of myocardial edema, myocardi-
al perfusion and myocardial necrosis in my-
ocardial infarct patients is studied. Techni-
ques for visualization of myocardial hemor-
rhage and quantitative perfusion analysis
are developed. High field sodium MR ima-
ging for quantification of sodium content in
skeletal muscle and myocardium in pati-
ents with hyperaldosteronism is scrutinized.
MR proton spectroscopy techniques are ap-
plied for assessment of myocardial and he-
patic steatosis as negative prognostic para-
meters within the Wdrzburg Adipositas Stu-
dy (WAS) and as routine imaging in patients
with Fabry disease.

Special focus is placed on identification and
quantification of diffuse myocardial fibrosis
utilizing T1-mapping techniques.

Absolute quantification of myocardial perfu-
sion of endothelium based vasoreaction is
studied utilizing the Cold Pressor Test (CPT)
in various systemic diseases.

Ultrahigh resolution 17,6 Tesla MRI in mice
models are utilized for evaluation of aortic
elasticity and pulse wave velocity with na-
noparticle contrast material in arterioscle-
rosis.

High resolution MR imaging of the superfi-
cial temporal artery in giant cell arteritis is
applied for evaluation of extent of the di-



Fig. 2: 3 Tesla MRI of the superficial temporal artery in a healthy volunteer (open arrow

in left image) and of the inflamed temporal artery in a patient with giant cell arteritis (ar-
row in right image). The arrowhead points at the superficial temporal vein.

sease in the vasculature from head to toe.
Sex- and age-specific changes of the aor-
tic root in patients with aortic stenosis are
studied with cardiac CT imaging. The value
of cardiac CT for interventional planning of
Transarterial Aortic Valve Implantation (TAVI)
is assessed.

Pediatric Radiology
(H. Kostler, H. Neubauer, C. Wirth, S. Veld-
hoen, A. Sauer, D. Stab, A. Thurner)

Interdisciplinary projects study whole body
MR techniques including diffusion weight-
ed imaging in inflammatory and oncologi-
cal diseases. The relationship between lung
function and morphological changes in pa-
tients with mucoviscidosis are examined
by MRI in free breathing without contrast
agents. Ultrasound-based tissue elastogra-
phy is analyzed in diseases of the thyroid
gland. Further interdisciplinary focuses in-
clude longjtudinal studies on safety of ul-
trasound contrast media and on morpho-
logical changes in hypophosphatasia with
enzyme replacement therapy.

MR mammography of pathologies of the
female breast

(T. Pabst, U. Schedelbeck, E. Schmid, A.
Thurner)

While only the conventional mammography
is authorized for breast cancer screening in
Germany, it is known that MR mammogra-
phy achieves a higher detection sensitivi-
ty especially for smaller breast cancer and
avoids radiation exposition.

While using high temporal resolution 3T
MR techniques in MR mammography stu-
dies for visualization and quantification of
the contrast agent passage, a fat satura-
tion method (DIXON) and diffusion weigh-
ted imaging (DWI) are performed to impro-
ve specificity for characterization of patho-
logies.

MRI of the lung

(Th. Bley, H. Kostler, T. Pabst, C. Ritter, C.
Wirth A. Fischer, S. Sauer, D. Stab, S. Veld-
hoen)
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Fig. 3: Time resolved quantitative parameter maps of the lung of a healthy volunteer.
Left: Ventilation as a function of a respiratory cycle; Right: perfusion as a function of a

heart cycle.
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The aim of this research project is to deter-
mine perfusion and ventilation of the hu-
man lungs simultaneously by means of MRI
in free breathing without contrast agent
using SENCEFUL (SEIf-gated Non-Contrast-
Enhanced FUnctional Lung imaging) and to
display both in semi-quantitative maps. Cli-
nical studies assess whether tissue patho-
logies can be detected and differentiated
from healthy tissue in cystic fibrosis, chro-
nic obstructive lung disease and bronchial
carcinoma by means of perfusion and ven-
tilation changes.

Teaching

Physicians of the Department of Diagnostic
and Interventional Radiology hold lectures
for medical students on radiology techni-
ques and image interpretation and offer
continuing medical education regularly for
physicians from other Departments of the
University Hospital, surrounding hospitals or
private practice.

Tran-Gia J, Stab D, Wech T, Hahn D, Kdst-
ler H. (2013) Model-based Acceleration of
Parameter mapping (MAP) for saturation
prepared radially acquired data. Magn Re-
son Med 70:1524-1534.

Zeller M, Mdller A, Gutberlet M, Nichols
T, Hahn D, Késtler H, Bartsch AJ. (2013)
Boosting BOLD fMRI by K-Space Density
Weighted Echo Planar Imaging. PLoS one
8:e74501.

Koeppe S, Neubauer H, Breunig F, Weide-
mann F, Wanner C, Sandstede J, Machann
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function in relation to cellular integrity in
Fabry disease. Int J Cardiol 160:53-58.
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CONTACT DETAILS

Mission and
Structure

The independent Department of Neurora-
diology is integrated into the Head Clinic
of the University Hospital Warzburg and
was founded in 1977. All modern diag-
nostic exams and therapeutic interventi-
ons available in the field of neuroradiolo-
gy are practiced at the technically highest
standards. The following equipment is lin-
ked into the PACS: a modern digital ima-
ging system for X-ray diagnostics, a multi-
functional X-ray imaging system with flu-
oroscopy and DSA capability, a multislice
CT scanner, a biplane digital subtraction
angiography system with flat panel techno-
logy, “large display” and Dyna-CT, a most
up-to-date 3T magnetic resonance (MR)
scanner with multi-channel and —nuclear
support and one 1.5T MR scanner opera-
ted exclusively by the department plus one
1.5T MR scanner operated in alternation
with the Pediatric Radiology.

Staff: 3 senior physician positions, 7 resi-
dents, 11 medical technicians, 2 third-party
funded residents and 4 research assistants
(part-time).

Due to the regrettable shortage of neurora-
diological departments in Germany, our in-
stitution accommodates a large and stea-
dily increasing number of patients from far
beyond the catchment area of our Univer-
sity Hospital.

Interventional neuroradiology (i.e. endo-
vascular treatment of aneurysms, arterio-
venous malformations, intracranial neo-
plasms as well as of stenoses and occlu-
sions of supra-aortic vessels) are the top
priorities of the department. The number of
treated cases is among the highest in Ger-
many. The Stroke-Unit supplies additional
diagnostic and therapeutic tasks. Further
emphasis is placed on neurooncology (i.e.
diagnostic evaluation of CNS tumors toge-
ther with the pediatric, neurosurgical and
neurological specialties). Close collabora-
tion with the Division of Pediatric Neuros-
urgery and Department of Pediatrics cha-
racterizes the second diagnostic focus of
pediatric neuroradiology. A quite unique
feature of the department pertains to the
neuroradiological diagnostic evaluation of
peripheral nerve injuries and myopathi-
es which attracts patient referrals from all
over Germany. Pre-surgical functional MR
imaging is performed for surgical targeting
and prior to cochlear implants to limit the
surgical risks and to increase the predic-
table benefits, respectively.
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Major Research
Interests

Neuroimaging
(B. Alkonyi, G. Homola)

As part of the Comprehensive Heart Fai-
lure Center (CHFC) Wurzburg we focus on
research and treatment of heart failure.
Structural and functional consequences of
chronic heart failure in the brain are inves-
tigated in animal models and long-term stu-
dies. The project area F2 is a joint venture
with the neurology and cardiology. Research
includes innovative imaging methods with-
out applying contrast agents (ASL), as well
as diffusion and perfusion protocols. Voxel-
based statistics and volumetric analysis of
individual brain regions are also performed.
In cooperation with the Research Center for
Magnetic Resonance Bavaria (MRB) we ex-
plore quantification of MR relaxation times
for improved diagnosis of neurodegenerati-
ve disorders.

Neurooncology
(M. Warmuth-Metz, B. Bison)

The neuroradiological reference site of HIT-
Studies is located in the Department of
Neuroradiology and serves all German mul-
ti-centric, pediatric neurooncological stu-
dies. Classification of different stages of the
disease is the basis for treatment recom-
mendations. Reference staging is an inclu-
sion criterion for most of the pediatric brain
tumor studies. New methods and treatment
concepts are permanently discussed, ex-
plored and designed with the national and
international reference centers, ensuring
standardized guidelines for the imaging of
children with brain tumors. Third-party fun-
ded by the German Child Cancer Foundati-
on (Deutsche Kinderkrebsstiftung).

Pediatric Neuroradiology
(M. Warmuth-Metz)

Close collaboration with the Division of Pe-
diatric Neurosurgery in the imaging, diagno-
sis and treatment of CNS neoplasms, spinal
and vascular malformations.

Experimental MR Imaging
(G. Homola)

Exploration of new in vivo imaging methods
of vascular diseases in close cooperation
with the Department of Neurology. Special
coils, optimized MR sequences und cont-
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Fig. 1: (A) On the left: axial, sagittal and coronal view of a left frontal oligodendroglioma
(T2/FLAIR). On the right: wireframe model of the tumor in proximity to the arcuate fasci-
culus as volume rendering on a projection view. (B) fMRI activations evoked in Broca’s
and Wernicke’s areas by auditory detection of words vs. non-words. Data driven Inde-
pendent Component Analysis (ICA) tends to be more sensitive and specific than the Ge-
neral Linear Model (GLM) and helps to prevent false-negative results in a clinical con-

text.

rast agents with altered molecular structure
are applied. Furthermore, the impact of me-
tabolic disorders on the CNS is examined by
multimodality imaging techniques. Plastici-
ty of the auditory system related to vesti-
bular schwannoma is analyzed by diffusion
tractography and diffusion tensor imaging
(DTI) in collaboration with the Department
of Neurosurgery.

Functional and Diffusion-MR-Imaging,
MR-Spectroscopy
(G. Homola)

Joint research projects with the Depart-
ment of Neurosurgery, the Department of
Neurology and the Clinic for Psychiatry as
well as the Department of Neuroradiology
of the University of Heidelberg. Exploration
of the link between structure and function
in the human brain on the basis of cogni-
tive facial age processing by probabilistic
tractography of diffusion data and by cal-
culating spatial cross-correlations. We re-
late fMRI activation probabilities and struc-
tural connectivities in presurgical langua-
ge mapping to assist intraoperative neuro-
navigation with the view to preserve func-
tionally vital cortical areas and fiber tracts
from surgical damage. (cf. Fig. 1) Charac-
terization and quantification of neuronal
resting-state networks by fMRI. Improving
in vivo magnetic resonance spectroscopy
(MRS) and quantified perfusion techni-
ques in malignant brain tumors.

Interventional Neuroradiology — Vessel-
occlusive Therapies
(L. Solymosi)

Endovascular treatment of vascular malfor-
mations and highly-vascularized tumors in
international and national studies. Optimi-
zation of embolization materials and -tech-
niques.

Interventional Neuroradiology — Vessel-
recanalizing Therapies
(L. Solymosi)

Improvement of the effectiveness of vessel
recanalization. Examination of pharmacolo-
gical and mechanical recanalization. Inter-
ventional treatment of acute strokes with
new stent-based methods. Diagnostics and
interventional treatment of vasospasms af-
ter subarachnoidal hemorrhages. Research
on effective therapeutic approaches on lar-
ge cerebral aneurysms.

Teaching

The Department of Neuroradiology offers
students of the University of Wdrzburg a
wide range of lectures and courses within
the radiological and neuroradiological tea-
ching. The head of the department is au-
thorized to full neuroradiological training (3
years). The department is actively engaged
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in the education of Bachelor, Master and
PhD students.
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Professor Dr. rer. nat. Samuel Samnick
Phone: 0931/201-35080

Mission and
Structure

The Department of Nuclear Medicine em-
ploys unsealed radioactive tracers for re-
search purposes, education, diagnosis and
therapy of a multitude of diseases. Using
1 state of the art PET/CT system, 1 PET,
3 gamma cameras, 1 SPECT/CT, 3 ultra-
sound devices, 2 bone densitometers and
1 whole body counter, more than 16,000
examinations are performed annually. In
addition, more than 850 in-patients are
treated with radioactive isotopes. Approxi-
mately 150 out-patients receive treatment
for chronic inflammation of joints. The Divi-
sion of Experimental Nuclear Medicine and
Radiochemistry, headed by Prof. Samnick,
operates a cyclotron to produce the PET-
radioisotopes *8F, *C, °0, 3N and *%3| in
a fully equipped GMP-certified radiochemi-
cal/radiopharmaceutical laboratory. The in-
terdisciplinary PET/CT center (IPZ), the IZKF,
IFB and SFBs are networked for close coop-
eration in pre-clinical research. Full nuclear
medicine specialist training is available.

Department of Nuclear Medicine

Major Research
Interests

Experimental Nuclear medicine - Radio-
chemistry/Radiopharmacy
(S. Samnick, A. Schirbel)

Translational research is supported by the
Radiochemistry Department, providing in-
novative imaging biomarkers for molecular
imaging with PET/CT and SPECT/CT as well
as radionuclide based therapies. After suc-
cessful implementation of a novel cyclo-
tron and validation of radiotracer produc-
tion, first radiotracers could be produced
from July 2011. In the past 3 years, the
following research projects could be initi-
ated or supported: SFB688 “Mechanisms
and imaging of cell-cell interactions in the
cardiovascular system” (DFG), “FDG-PET
and iodometomidate imaging for adren-
ocortical tumors (FAMIAN)” (DFG), Com-
prehensive Heart Failure Center Warzburg
“Prevention of heart failure and its compli-
cations” (BMBF), “Integrated therapy unit
multiple myeloma” (Wilhelm Sander- Stif-
tung), “Novel recombinant vaccinia viruses
and radiotracers for molecular PET imaging
and tumor treatment (MoBiVir)” (BMBF),
»Imaging dyskinesia in people with Parkin-
son’s disease” (The Michael J. Fox Foun-
dation for Parkinson’s Research), ,Imag-
ing of molecular biomarkers for clinical
heterogeneity and disease progression in
Parkinson ‘s disease” (IZKF Wirzburg), and
further projects funded by the IZKF Wurz-
burg.

Pre-clinical imaging/Cardiology
(T. Higuchi)

Imaging biomarkers provided by the radio-
chemistry unit will be used in a transla-
tional working program using preclinical
PET and SPECT scanners. A special focus
is cardiac imaging which is chaired and en-
forced by Prof. Dr. T. Higuchi and the CHFC
Waurzburg. Numerous projects were initiat-
ed addressing cardiac innervation or ap-
optosis imaging. Investigations were con-
tinued including regulation of the cardiac
metabolism in type 2 diabetes as well as
studies of myocardial remodelling after in-
farction. The significance of transmem-
brane protease fibroblastic activation pro-
tein o which is responsible for wound heal-
ing and fibrotic reaction after myocardial
infarction was also assessed. In addition,
small animal PET scans using stroke and
neurotrauma models were carried out. An-
imal models of solid cancers and lympho-
ma are also studied.

88

Diagnosis and therapy of thyroid disor-
ders
(P Schneider, J. Biko)

Thyroid cancer is a major focus of clinical
research which is carried out in coopera-
tion with the Comprehensive Cancer Cent-
er Mainfranken and an incidence registry.
Long-term collaboration with partner insti-
tutions in Minsk and Nagasaki exists re-
garding improvement of diagnosis, ther-
apy and follow-up after radiation induced
thyroid cancer in children. The department
participates in drug approval studies of new
medications for the treatment of thyroid
carcinoma. The Wdrzburg center for thy-
roid diseases (WSZ) was recently initiated
by Prof. Buck and Prof. Schneider. The con-
sortium supports visibility and interdiscipli-
nary research, leading to an improved un-
derstanding of the disease, new therapeutic
approaches, prevention and rehabilitation.

Medical Physics/Radiation Safety
(M. Lassmann)

The main scientific research areas com-
prise radiation protection, internal dosime-
try in nuclear medicine and the combination
of biodosimetric methods and physical do-
simetry as well as improvement of dosimet-
ric methods for isotope based therapies.
In collaboration with a Norwegian compa-
ny, initial data on the dosimetry of a CD37-
specific antibody have been collected. The
beta-emitter labeled construct (177Lu-an-
tiCD37) will be used in a clinical phase I-
trial recruiting patients with Non-Hodgkin's-
Lymphoma. From June 2011 to the end of
2013, the BMBF sponsored project NUK-
DOS has been performed together with the
University of UIm and the BfS (Bundesamt
flr Strahlenschutz). This project developed
novel methods suitable to standardize do-
simetry of radionuclide based therapies.

Fig 1: Gamma-H2AX-Foci (green) und
53BP1-Foci (red) within the nucleus (blue)
of leucocytes after in-vitro radiation using
iodine-131.
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Fig. 2: Molecular imaging allows the early detection of response to anticancer treat-
ment. In the figure, a PET/CT follow-up study is shown indicating viable bone lesions of
multiple myeloma (arrows) prior to treatment. After autologous stem cell transplantation,
molecular imaging shows a complete remission.

Oncology
(A. Buck, K. Herrmann)

The range of radiopharmaceuticals has
been broadened, including also innova-
tive imaging biomarkers such as radiopep-
tides (%8Ga-PSMA, 68Ga-CPCR4-2). There
is a close collaboration to members of the
Comprehensive Cancer Center, invasive and
non-invasive disciplines of the UKW and re-
gional hospitals as well as basic scientists.
Patients with tumors of the adrenal gland
are more frequently examined with the radio-
pharmaceutical 123l-iodmetomidate, allow-
ing specific detection of tumors arising from
the adrenocortical region based on specific
11R-hydroxylase activity. A research program
recently submitted together with colleagues
from the Dept. of Endocrinology focusing
on the clinical evaluation of the radiotracer
(FAMIAN) was recently granted by the DFG.

Within the coordinated program “integrated
therapy unit multiple myeloma”, funded by
the Wilhelm Sander-Stiftung, innovative and
more established radiotracers are used for
characterizing the individual tumor hetero-
geneity. In a translational project, suitable
biomarkers were selected in in-vitro experi-
ments. At present, these tracers are further
characterized in preclinical animal models.
The regulatory hurdles to perform a clinical
trial are already fulfilled.

Neurology/Psychiatry
(I. Isaias)

The research area “neuroimaging” is hea-
ded by Prof. Isaias. He is also chairing the
IZKF sponsored research program “Ima-
ging of molecular biomarkers for clinical
heterogeneity and disease progression in
Parkinson’s disease”. In cooperation with
the Department of Neurology, dopamine
transport scintigraphy is currently examined
in patients with Parkinson’s and atypical
Parkinson’s disease and compared to clini-
cal/neurological parameters. The research
group is funded also by the Michael J. Fox
foundation for Parkinson’s disease.

Neuromusculo-skeletal system
(P Schneider)

Biomechanical research of the musculo-
skeletal system is further strengthened by
two novel patents: ,Ergometer, Laufschuh
und Fahrradpedal” (Pat.-Nr. 10 206 032
081) and ,Kraftauswertevorrichtung und
Kraftauswerteverfahren zur Bestimmungvon
Gleichgewichtskenngrofen® (Pat.-Nr. EP 1
763 656 B1). A prospective controlled, 3-
arm cohort study has recently shown that
medication with thyroid hormones has no
effect on the muscular-skeletal system.
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WHO REMPAN-Center
(C. Reiners, R. Schneider)

The major research interest of the collaborati-
on center REMPAN (Radiation Emergency Me-
dical Preparedness and Assistance Network),
recently re-accredited by the WHO, includes
protection of inhabitants in case of radiation
emergencies. In cooperation with the Belarus
partner institution ARNICA, the WHO REM-
PAM Center (www.rempan.ukw.de) evaluates
the incidence of breast cancer in patients with
radiation induced thyroid carcinoma.

Teaching

In addition to lectures performed within
the program “imaging techniques, radia-
tion treatment and radiation protection”,
the Department of Nuclear Medicine par-
ticipates in interdisciplinary lectures (e.g.
“Interdisciplinary Oncology”, “Communica-
tion in Oncology”). Lectures at a techni-
cal school are performed as well as dedi-
cated programs for assistant medical doc-
tors (workshop “thyroid ultrasound). Since
2012, the scientific program “Forum Nuk-
learmedizin Wurzburg” is offered to medi-
cal doctors and scientists in the field. Since
2013, the program “Dialogue between Ra-
diology and Nuclear Medicine” exists.

Llickerath K, Lapa C, Spahmann A, Jérg
G, Samnick S, Rosenwald A, Einsele H,
Knop S, Buck AK. (2013) Targeting para-
protein biosynthesis for non-invasive cha-
racterization of myeloma biology. PLoS
One 8:84840.

Dérr JR, Yu Y, Milanovic M, Beuster G,
Zasada C, Débritz JH, Lisec J, Lenze D,
Gerhardt A, Schleicher K, Kratzat S, Pur-
flrst B, Walenta S, Mueller-Klieser W, Gré-
ler M, Hummel M, Keller U, Buck AK, D6r-
ken B, Willmitzer L, Reimann M, Kempa S,
Lee S, Schmitt CA. (2013) Synthetic lethal
metabolic targeting of cellular senescence
in cancer therapy. Nature 501:421-5.

Yamane T, Park MJ, Richter D, Nekolla SG,
Javadi MS, Lapa C, Samnick S, Buck AK,
Herrmann K, Higuchi T. (2013) Micro PET
Imaging of Isolated Perfused Rat Heart. J
Nucl Med. (epub ahead of print).

Preylowski V, Schlogl S, Schoenahl F, Jérg
G, Samnick S, Buck AK, Lassmann M.
(2013) Is the image quality of I-124-PET
impaired by an automatic correction of
prompt gammas? PLoS One 8:e71729.

Hahner S, Kreissl MC, Fassnacht M, Ha-
enscheid H, Bock S, Verburg FA, Knoed-
ler B Lang K, Reiners C, Buck AK, Allo-
lio B, Schirbel A. (2013) Functional cha-
racterization of adrenal lesions using
[1231]IMTO-SPECT/CT. J Clin Endocrinol
Metab. 98:1508-18.



3.17

Professor Dr. med. Michael Flentje
(Head of the Department)

Josef-Schneider-Str. 11
97080 Wiirzburg

Phone: 0931/201-28891
Fax: 0931/201-28396
E-mail: flentje_m@ukw.de
www.strahlentherapie.ukw.de

General ]
Information

The clinic for radiotherapy (stuff: 18.5 phy-
sicians, 12 medical physicists, 19 radiogra-
phers, 16 nurses) uses 5 linear accelera-
tors (including IGRT by means of cone beam
CT and an afterloading unit for remote con-
trolled inserts of radioactive sources. Pati-
ents are treated in a policlinic department,
in a ward with 20 beds and in a day ward
with 10 treatment places. The ward for pal-
liative care of the university hospital with
additional 10 beds is linked to our depart-
ment. Spiral-CT, ultra sound, as well as ex-
aminations with MR-tomography in co-ope-
ration with the Institute of diagnostic radi-
ology and PET-CT scans at the nuclear me-
dicine department provide the anatomical
and physical data base for the computeri-
sed treatment planning. Radiation planning,
dose calculations and the calibration and
quality assurance of the treatment units are
carried out by the section of medical phy-
sics. About 2200 patients are treated an-

nually. By means of the day ward it is pos-
sible to avoid hospitalisation even in more
intensive parts of the treatment, e.g. during
concurrent chemotherapy. In addition to the
typical spectrum of radiation therapy, intra-
and extra-cranial radio surgery, total body
irradiation before stem cell transplantation,
contact irradiation for tumours of the eye
and interstitial brachytherapy of tumours in
the head and neck, prostate, mamma and
of the extremities are conducted.

Major Research Interests

Development of highly conformal treat-
ment techniques

The optimisation of the temporal and spati-
al dose distribution, aiming to concentrate
the impact at the tumour tissue and con-
currently sparing nearby organs at risk is the
general objective of our research.

Further developments of stereotactic treat-
ments in the region of the body, of inverse
planning techniques and the integration of
temporal and spatial uncertainties are un-
dertaken.

Medical Physics
(0. Sauer)

For Medical Physics this demands the de-
velopment and implementation of increa-
singly complex technics, calculation and
measurement of complex dose distributions
with high accuracy, plus quality assurance

Department of Radiation Oncology

at a high level for every irradiation. There-
fore research concerns image guided radi-
otherapy (IGRT), optimisation and adaptati-
on of intensity modulated radiation therapy
(IMRT) and dosimetry of ionising radiation.
Topics are: - computation of tomographic
images with the patient in treatment posi-
tion, image registration, - tracking of mo-
ving targets and movement compensation,
- calculation of the accumulated dose in the
presence of tumour movements, - develop-
ment of recipes for optimisation and adap-
tation of intensity modulated radiotherapy
and fast application methods like volume-
tric arc therapy (VMAT), - development of
non-coplanar techniques for the body re-
gion, - dose measurement and dose cal-
culation under non-equilibrium conditions,
especially for small fields and online dosi-
metry.

Radiation Biology
(T. Djuzenova)

Our radiobiological laboratory (4 scien-
tists, 3 technicians, 1 grant position) is ap-
propriately equipped to carry out basic re-
search of the biological effects of ionizing
radiation (IR) in human tumour and normal
cells. During the last 2 years we further
intensified our experiments on the Heat-
Shock-Protein 90 (Hsp90) inhibition in com-
bination with IR. The new data show that,
simultaneous Hsp90 inhibition and irradi-
ation may induce cell-type specific radio-
sensitisation as well as cytotoxicity against

Kontrolle Glioblastomzellen

Lamellopodien

F-Aktin-Phalloidin-Farbung: rot, DAPI = blau, Glioblastomzellen SNB19

Zellen nach Hsp90-Inhibition

_F-Actin-
Stressfasern

Fig. 1: Representative microphotographs of F-actin (phalloidin, in red) and nuclear
(DAPI, in blue) co-staining of NVP-AUY922-treated and control SNB19 cells. Magnifi-
cation, 400x. As seen from the images, Hsp9O0 inhibition with NVP-AUY922 (right-hand
image) reduced the appearance of filopodia and lamellipodia but strongly increased the
number of actin stress fibers [Hartmann et al., 2013].
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radiated either in schedule | (top row) or schedule Il (bottom row). Irradiated cells were

sis adapted radiation therapy for lung can-
cer have been published. Currently a project
concerning adequate access to specialized
palliative care is conducted.

Teaching

Except the obligatory courses on radiology
the working groups give classes and hold
seminars for residents, medical physicists
and biologjsts. PhD, MD, master and bach-
elor thesis are supervised.

plated for the colony-forming test either immediately after IR (top row) or 24 h post-IR

(bottom row). After 2 weeks, colonies containing at least 50 cells were scored as sur-
vivors. Data derived from at least four independent experiments for each cell line and

schedule were pooled together and fitted by a linear quadratic equation. The SD values

are indicated by error bars.

tumour cells (Niewidok et al., 2012).

In addition, we found that treatment with

Hsp90 inhibitor NVP-AUY922 reduced the
appearance of filopodia and lamellipodia
but strongly increased the number of ac-
tin stress fibers (Fig. 1, right-hand image)

Clinical trials and quality assurance

The department is responsible for the con-
ception and realisation of radiation therapy
in national and international therapy stud-
ies for head and neck tumours and lung

Hartmann S, Glnther N, Biehl M, Katzer
A, Kuger S, Worschech E, Sukhorukov VL,
Krohne G, Zimmermann H, Flentje M, Dju-
zenova CS. (2013) Hsp90 inhibition by
NVP-AUY922 and NVP-BEPS0O0 decreases
migration and invasion of irradiated nor-
moxic and hypoxic tumor cell lines. Can-
cer Lett. 331:200-10.

Guckenberger M, Klement RJ, Allgéauer M,
Appold S, Dieckmann K, Ernst |, Gans-
windt U, Holy R, Nestle U, Nevinny-Sti-
ckel M, Semrau S, Sterzing F, Wittig A, An-
dratschke N, Flentje M. (2013) Applica-
bility of the linear-quadratic formalism for
modeling local tumor control probability in
high dose per fraction stereotactic body

in glioblastoma SNB19 cells (Hartmann et
al., 2013) under normoxia or hypoxia (0.1%
0,). Besides this, three independent in vitro
migration/invasion assays revealed a strik-
ing ability of the Hsp9O0 inhibitors to de-
crease by 3-10 times the migration and in-
vasivity of the tested tumor cell lines.
Besides Hsp90 targeting, during the report
period we explored the possibility to com-
bine IR with the inhibition of PI3K pathway
which is often upregulated in tumour tis-
sue. To this end, we studied the impact of
inhibitor and IR schedule on the radiosensi-
tizing ability of dual PI3K and mTOR inhibi-
tor NVP-BEZ235 in four human glioblasto-
ma cell lines (Kuger et al., 2012). We found
that, depending on the drug-IR schedule,
the NVP-BEZ235 can act either as a strong
radiosensitizer or as a cytostatic agent in
glioblastoma cells (Fig. 2).

cancer.
Two randomized multicentre trials, one for
organ preservation in Larynx/Hypo-phar-
ynx Cancer (Delos 2) and one about con-
current radio-chemotherapy in advanced
lung cancer (GILT-CRT) were successfully
finished in 2012. Respective publications
are under preparation. The department is
leading national and international con-
sortia on dose escalation studies through
precision radiation therapy (Spine, Syn-
ergy Consortium, WG stereotaxis of DE-
GRO). The department head is also head-
ing the Arztliche Stelle § 83 StrISCHV of
the Bavarian State Medical Chamber and
is member of the Radiation Protection
Commission at the federal ministry of en-
vironment.

An additional activity is palliative radiation
oncology. In 2013 the results on progno-
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radiotherapy for early stage non-small cell
lung cancer. Radiother Oncol. 109:13-20.

Wilbert J, Baier K, Hermann C, et al.

(2013) Accuracy of Real-time Couch Tra-
cking During 3-dimensional Conformal Ra-
diation Therapy, Intensity Modulated Ra-
diation Therapy, and Volumetric Modula-
ted Arc Therapy for Prostate Cancer. Int.
J.Radiat.Oncol. Biol.Phys. 85:237-242.

Guckenberger M, Saur G, Wehner D, Thal-
heimer A, Kim M, Germer CT, Flentje M.
(2013) Long-term quality-of-life after ne-
oadjuvant short-course radiotherapy and
long-course radiochemotherapy for local-
ly advanced rectal cancer. Radiother On-

c0l.108:326-30.

Polat B, Wohlleben G, Katzer A, Djuzeno-
va CS, Technau A, Flentje M. (2013) Influ-
ence of osteopontin silencing on survival
and migration of lung cancer cells. Strah-

lenther Onkol.189:62-7.



CONTACT DETAILS

Mission and
Structure

The clinic of Otorhinolaryngology, plastic
and aesthetic surgery (28 physicians, 5 sci-
entists, 8 research fellows) has 92 regular
beds including 4 intensive care units. Besi-
des the complete basic care in the field of
ORL there exist the following clinical speci-
alities: device based and surgical supply of
all kind of hearing disabilities by special di-
agnostics, conventional middle ear surgery,
new active middle ear implants, implantab-
le hearing aids as well as cochlear implan-
tation (international reference centre), in-
terdisciplinary skull base surgery (tumours,
traumas), diagnostics and therapy of head
and neck tumours with main focus on or-
gan and function preserving and microsur-
gical techniques and plastic-reconstructive
surgery, national reference centre for surgi-
cal treatment of pediatric sarcomas, pho-
niatrics (including phonosurgery), pedaudi-
ology, allergology, sleep medicine (devices
based and surgical treatment), neurootolo-
gy, plastic and aesthetic interventions of the
head and neck. Support of foreign ORL cli-
nics in all continents by visitant professor-
ships and practical education of foreign ENT
doctors. National and international surgical
courses with 3D-Video-Live-Transmission of
surgical interventions.

Main Research
Interests

Middle ear biology
(R. Mlynski, M. Schmidt, R. Hagen)

Histological morphometry and surface cha-
racteristics of middle ear implants; immu-
nology and immunhistology of cholesteato-
mas for research of origin and maintenance
of chronic otitis media, expression of bone
morphogenetic protein-2, MMP-9 and cy-
tokines in cells of cholesteatoma. Deve-
lopment of coated electrodes for medical
treatment of middle and inner ear.

Biophysics of middle ear
(S. Schraven, S. Brill, F. Kraus, R. Hagen)

Investigations of middle ear structures as
a dynamic-mechanical system in sound
transmission processes using LASER vibro-
metry; EDP supported documentation and
evaluation of surgical and audiological out-
come in patients with tympanoplasty and
implantation of electronic hearing devices.
Intraoperative monitoring of transfer func-
tion of active middle ear implants.

Inner ear biology

(K. Rak, J. Volker, S. Frenz, R. Mlynski in
Zusammenarbeit mit dem Institut far klini-
sche Neurobiologie, M. Sendtner)

Evidence and functional properties of neu-
ronal stem cells in the rat cochlear nucleus.
Dynamic changes of the neurogenic poten-
tial in the rat cochlear nucleus during post-
natal development. Effects of defined gene
mutations (TBCE gene) on inner ear struc-
ture in the pmn/pmn mouse. Interactions
of neuronal structures with semiconductor
materials.

Therapeutic use of stem cells in the da-
maged cochlea
(A. Radeloff, P Schendzielorz)

Improvement of survival of ganglion cells
following experimental deafening by local
stem cell application in the cochlea of the
guinea pig. Development of a stem cell
coating on inner ear electrodes for opti-
mization of functional linkage in cochlear
implants.

Pedaudiological tests and newborn hea-
ring screening

(W. Shehata-Dieler, D. Ehrmann-Mdiller, R.
Keim, in cooperation with K. Wermke)

Development of new objective testing pro-
cedures for frequency specific screening in
newborns. Analysis of prespeech sounds in
babies to objectify early speech develop-
ment in pedaudiology.

Cochlear- and brain stem implants

(R. Mlynski, W. Shehata-Dieler, A. Radeloff,
S. Brill, S. Kaulitz, in cooperation with the
department for neurosurgery, C. Matthies,
and the University of Innsbruck, Austria)

Investigations to improve speech intelligi-
bility following cochlear implantation, de-
velopment of new surgical techniques and
innovative implant models, physiology and
pathophysiology of the auditory pathway fol-
lowing uni- and bilateral electrostimulation
considering functional anatomical correlati-
ons while stimulating different parts of the
auditory pathway.

Experimental audiology
(M. Cebulla, R. Keim, W. Harnisch)

Further development of diagnostic tools for
objective frequency specific measurement
of the absolute threshold of hearing. Stan-
dardisation of different methods of acou-
metry. Investigations in the fine structure of
responses to click-stimuli in comparison to
transit time corrected stimulation. Objecti-
vication of binaural hearing in persons with
normal and impaired hearing.

Fig.1: Schematic drawing of a transplanted submandibular gland in a patient s forearm.
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Fig. 2: Schematic drawing of the new Medel laryngeal pacemaker.

Hearing research

(M. Vollmer, A. Wiegner, in cooperation with
the University of California, R. Beitel, and
the Ludwig-Maximilians University Munic,
B. Grothe)

Animal experiments in gerbils for investigati-
on of central neuronal interactions in electric
acoustical stimulation of the cochlea, central
neuronal processing of interaural time diffe-
rences (ITDs) in acoustical and electrical sti-
mulation of the cochlea, effects of long term
deafening to temporal and spatial discrimi-
nation of intracochlear electrical stimulation
in the colliculus inferior and the primary au-
ditory cortex, psychophysical and neuronal
models for temporal integration of electrical
stimuli, neurotrophic effects of GM1 gan-
gliosides and electrical stimulation to spiral
ganglion cells following neonatal deafening

Tumour biology and functional rehabili-
tation following tumour surgery
(R. Hagen, M. Schmidt, M. Scheich)

Molecular biological investigations in head
and neck carcinomas (HNC), induced ex-
pression of a deletional mutant of Pseu-
domonas exotoxin A in cell lines of HNC,
development of a new control plasmid by
subcloning (pGeneA-EGFP), investigations
in chemotaxis and angiogenesis of tumour
cells, effects of herbal anti-tumoural ex-
tracts on paclitaxel sensitive and — resis-
tant HNC cell lines, development of new
surgical reconstructive techniques of larynx
and trachea.

Ecological toxicology of the upper aero-
digestive tract (UADT)

(N. Kleinsasser, C. Kohler, C. Ginzkey, S.
Hackenberg, G. Steussloff)

Investigations on the toxicological effects
of ecological toxins in tumour initiation tes-
ting human tissue cultures of the UADT,
characterisation of genotoxical effects of
tobacco smoke and environmental toxins
(nitrogen dioxide) on mini organ cultures
of UADT.

Tissue engineering in laryngology

(K. Frélich, A. Scherzad, N. Kleinsasser, M.
Burghartz in cooperation the the depart-
ment of orthopedics, U. Noth)

Establishment of stabile cartilaginous struc-
tures with different scaffold materials. Func-
tionality of stem cell engineered tissue in an
animal model.

Functional electrostimulation of the la-
rynx

(R. Hagen, W. Harnisch in cooperation with
the university department of ORL Jena, Ger-
many and Innsbruck, Austria)

Development of a laryngeal pacemaker for
treatment of vocal cord paralysis.

Use of nanomaterials in tumor therapy
(S. Hackenberg, C. Ginzkey, A. Scherzed
in cooperation with the institute for tissue
engineering and regenerative medicine, H.
Walles, institute for functional materials, J.
Groll, department of dermatology, R. Hou-
ben, Fraunhofer Institute for silicate re-
search, C. Gellermann)

Establishment of an interdisziplinary re-

search group “use of nanomaterials in on-
cology*.
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Compensatory saliva production follo-
wing radiotherapy

(M. Burghartz, N. Kleinsasser, R. Hagen in
cooperation with the institute for tisse engi-
neering and regenerative medicine, H. Wal-
les)

Development of cellbased compensatory
saliva production in decellularized pig intes-
tine (BioVasc®). Pilote study for a two sta-
ged autotransplantation of submandibular
gland in humans.

Teaching

Coworkers with postdoctoral lecture quali-
fication take part in the medical main lec-
ture and in the clinical courses for medical
students. Initiation and coaching of experi-
mental and clinical medical dissertations.
Annual german and english speaking surgi-
cal courses for microsurgery of the ear, skull
base surgery, phonosurgery, reconstructive
laryngeal surgery, endonasal surgery with
live-3D-transmission and practical exer-
cises for consultants. The foreign twin cli-
nics are served by course instructors (DAAD)
in all the participating countries, 4 training
fellowships for practical education (actually
doctors from China, Syria, Ecuador, Peru).
Full-time hospitations for consultants.

Radeloff A, Shehata-Dieler W, Scherzed
A, Rak K, Harnisch W, Hagen R, Mlynski
R. (2012) Intraoperative monitoring using
cochlear microphonics in cochlear implant
patients with residual hearing. Otol Neu-
rootol 33:348-354.

Schmidt M, Polednik C, Roller J, Hagen R.
(2013) Cytotoxicity of herbal extracts used
for treatment of prostatic disease on head
and neck carcinoma cell lines and non-
malignant primary mucosal cells. Schmidt
M, Polednik C, Roller J, Hagen R.Oncol
Rep 29:628-636.

Hackenberg S, Scherzed A, Technau A,
Frolich K, Hagen R, Kleinsasser N. (2013)
Functional responses of human adipose
tissue-derived mesenchymal stem cells to
metal oxide nanoparticles in vitro. J Bio-
med Nanotechnol 9:1-10.

Rak K, Volker J, Frenz S, Scherzed A, Ra-
deloff A, Hagen R, Mlynski R. (2013) Dy-
namic changes of the neurogenic potential
in the rat cochlear nucleus during post-na-
tal development. Exp Brain Res. 226:393-
406.

Ginzkey C, Scheich M, Harnisch W, Bonn
V, Ehrmann-M(iller D, Shehata-Dieler W,
Mlynski R, Hagen R.(2013) Outcome on
hearing and facial nerve function in mi-
crosurgical treatment of small vestibular
schwannoma via the middle cranial fos-
sa approach. Eur Arch Otorhinolaryngol.
270:1209-16.
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Mission and
Structure

A staff of 36 physicians and 89 nurses,
technicians and scientists cares for approx.
20.000 outpatients and more than 5.700
inpatients annually. In 2012, about 6.900
surgical procedures and about 1.600 laser
treatments were performed. As one of the
largest eye hospitals in Germany, we provi-
de the full range of medical and surgical eye
care and diagnostics. The hospital compri-

Department of Ophthalmology

ses a renowned glaucoma center with dis-
tinct experience in pediatric glaucoma. The
retina service specializes in vitroretinal di-
seases and ocular trauma. Specialized
teams care for eyelid affections, conjunc-
tival, corneal and orbital diseases. Another
main focus of the department is the sec-
tion for strabismus and neuroophthalmolo-
gy, where oculomotor disturbances, child-
hood eye diseases, and neuroophthalmo-
logical disorders are treated both conserva-
tively and surgically. To supplement our ser-
vices, a cornea bank meeting current and
future regulatory requirements has been es-
tablished in 2013. An increasing number of
patients treated for eye disease suffers from
multiple systemic ailments and requires in-
patient care. At the same time it is our goal
to improve and expand outpatient surgery
facilities to provide the best possible care
for all patients.

Major Research
Interests

Clinical Research

Glaucoma and anterior segment of the
eye

New strategies are developed to treat ocu-
lar surface disease, recent methods of cor-
nea transplantation are studied, new surgi-
cal strategies to lower intraocular pressure
in juvenile glaucoma (e. g., 360° trabec-
ulotomy, see Fig. 2) are evaluated, novel
wound healing modulation techniques are
assessed to prevent scarring following glau-
coma surgery, new agents to treat age-re-
lated macular degeneration are evaluated
and genetic predisposition is studied for pa-

4-HO-Prolase

tients with glaucoma.. The glaucoma center
leads the clinical assessment of innovative
methods to measure intraocular pressure
and develops new electronic data acquisi-
tion and management networking systems
to improve national and international col-
laborations in patient care.

Measurement of the peripapillary nerve fi-
ber layer has become a standard procedu-
re in glaucoma diagnostics. High resolution
spectral domain OCT allows to separate the
retinal ganglion cell layer from other retinal
layers, thus helping to advance glaucoma
diagnostics and follow-up.

Retinology and imaging methods of the
posterior segment of the eye

The optical coherence tomography (OCT) is
a well-established non-invasive method for
the diagnosis of different diseases of the
central retina like macular edema, vitreo-
macular traction syndrome or age related
macular degeneration. OCT measurements
provide optical slices through the retina, si-
milar to B-scan images from ultrasonogra-
phy, but with an improved spatial resolution
by a factor of more than 20.

Basic Research
Cell Biology

Today there are two main research projects
at the ophthalmic cell biology lab: Ocular
scarring and cellular regeneration.

Scarring reactions take a central role in the
pathophysiology of many ocular diseases
such as contracture of the retina or post-
operative conjunctival scarring after penet-

Fig 1: In contrast to native conjunctiva specimen postoperative scarred conjunctiva show
many 4-HO-prolase positive fibroblasts with enhanced co expression of TGF-b- receptor
type Il (double immunofiuorescence stain). (Figure by Dr. T. Meyer-ter-Vehn and Dr. D.

Kampik, Research group for cell biology).
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Fig. 2: Surgical field during a 360° trabe-
culotomy, a modern surgical method to
treat congenital glaucoma. A microcathe-
ter that had been inserted circumferenti-
ally via Schlemm’s canal is used to open
the trabecular meshwork 360°. In that il-
lustration the catheter has already opened
the trabecular meshwork by about 270°.
(Figure by Prof. Dr. T. Klink, Research
group for innovative glaucoma surgery).

rating glaucoma surgery. We established a
cell culture model for conjunctival scarring
using primary human tenon fibroblast (Fig.
1) enabling us to study biochemical and cell
biology steps in the transdifferentiation of
fibroblasts to myofibroblasts. We observed
specific intracellular signaling events — inhi-
bition of individual cell signaling molecules
resulted in modulation of the scarring re-
action. The most promising substances are
now test in an animal model for postopera-
tive ocular scarring.

Various cell types essential for maintaining
vision do not regenerate in vivo but dege-
nerate with age. Under certain conditions,
however, some cells retain their capacity
to undergo cell division. Our aim is to ini-
tiate mechanisms of cellular regeneration
in otherwise quiescent cells. We test this
in retinal pigment epithelial cells by activa-
ting or overexpressing cell cycle regulating

Fig. 3: Multifocal techniques allow to si-
multaneously record cortical mfVEP re-
sponses to inverting checkerboard pat-
terns (left) from different parts of the visu-
al field (right). Due to the complex surface
of the visual cortex mfVEP signals from the
upper and lower parts of the visual field
show opposite polarities (Figure by Dr. Th.
Meigen, Electrophysiology Lab).

transcription factors to trigger proliferation.
In cooperation with the Wirzburg Eye Bank
and the Institute for Tissue Engineering, this
is also applied to corneal endothelial cells.

Biometry and Optics

The proper selection of lens implants in ca-
taract surgery rests on an accurate deter-
mination of intraocular distances. Interna-
tionally renowned for its research and de-
velopment, the biometry lab has played a
crucial role in the emergence of laser inter-
ference biometry techniques as the current
gold standard. Two instruments that are now
widely used in clinical practice were deve-
loped in a close ongoing collaboration with
Carl Zeiss Meditec AG. Another focus of the
lab is the development of algorithms to va-
lidate refractive implants. These algorithms
are being tested in an international network
and are provided to the scientific communi-
ty as an open access internet resource.
Electrophysiology

Minimally invasive electrophysiological me-
thods allow for a differential examination of
distinct components of the visual pathway.
The electrophysiology lab develops and va-
lidates new recording methods. Recently,
these techniques were adapted (a) to study
retinal ganglion cell function using pattern
ERG recordings, which allows an early diag-
nosis of glaucoma, (b) to record retinal and
cortical signals with multifocal techniques
where the responses from different parts of
the visual field can be recorded simultane-
ously (Fig. 3), and (c) to allow an objective
estimation of visual acuity with the visual
evoked potential.

. Teaching

Lectures, practical training and special in-
terest seminars are offered to medical stu-
dents. The residency program comprises
daily morning rounds with case presenta-
tions and a weekly CME-certified seminar
series that is also open to guest visitors.
Another series of four extensive seminars
per year is dedicated to update colleagues
in private practice on the most recent deve-
lopments in the field. In addition, the Uni-
versity Eye Hospital hosts regional and in-
ternational ophthalmology conferences.
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Clinical Focus and
Structure

The Department of Neurosurgery employs 29
medical doctors, 3 scientists, 96 nurses and
8 technicians. The clinical wards are compri-
sed of a total of 70 beds with single, double
and triple patient rooms and an intensive care
unit of 17 beds providing treatment for pati-
ents with cranial and spinal trauma, vascular
malformations and spontaneous haemorrha-
ge, with brain or spinal cord surgery as well as
early neurological rehabilitation within a sub-
unit for intermediate care. The operating unit
consists of 5 operating theatres including one
OR for out-patients and emergencies. Over
the passed 2 years (2012-2013) 3,300 pa-
tients were treated surgically and 12,000 pa-
tients in the outpatient department. The out-
patient clinic offers consultation for all neuro-
surgical diagnoses in specialized clinics such
as brain tumours, degenerative spine and disc
disease, pain syndromes, peripheral nerve le-
sions, pituitary tumours and dysfunction, neu-
rovascular disease, skull base tumours (jointly
with Department of ORL) and movement dis-
orders (jointly with Department of Neurology).
Infants and children with inborn malforma-
tions of the nervous system and of the skull

Department of Neurosurgery

and spine as well as children with neoplasia
and trauma are taken care of by the Division
of Paediatric Neurosurgery.

The whole range of neurosurgery is perfor-
med at latest technique and supported by
modern technological devices such as neu-
ronavigation, neuro-endoscopy, intraopera-
tive ultrasound and micro-dopplersonogra-
phy as well as continuous neuro-anesthe-
siological and neuro-physiological monito-
ring. Special interdisciplinary treatment pro-
tocols have been established for patients
with vascular malformations (in close coo-
peration with the Department of Neuroradi-
ology), furthermore for patients with brain
tumours together with radiotherapists and
neuro-oncologists as well as for skull base
lesions, namely vestibular schwannomas
and meningiomas with ORL surgeons. Spi-
ne surgery for complex neoplastic and neu-
rovascular lesions as well as for degenera-
tive disease is performed at high incidence
and for certain indications together with or-
thopedic and trauma surgery. Regular qua-
lity control conferences guarantee an on-
going high standard in routine and in most
sophisticated operations.

The Division of Experimental Neurosurge-
ry performs studies on neurotrauma, neu-
rodegeneration and —regeneration, neuro-
vascular pathophysiology and neuro-onco-
logy and holds established collaborations
with other basic science and clinical de-
partments.

Main Research
Focus

Neuro-Oncology
(M. Léhr, C. Hagemann, C. Matthies, R.-I.
Ernestus)

The Deparment treats a large patient popu-
lation with primary brain tumours. All treat-
ment protocols have been certified by the
Comprehensive Cancer Center Mainfran-
ken. Tumour samples are obtained at sur-
gery for primary cell cultures and are fzoen
in liquid nitrogen. They form the basis for the
research into specific molecular characteri-
stics in the Tumour Biology Research Labo-
ratory. Several experimental animal models,
cell lines and functional assays have been
established for investigation of tumour im-
munology, tumour cell invasion and cell cy-
cle regulation. Tumour biology and mutation
analysis in benign pathologies such as sch-
wannomas and meningiomas, are investiga-
ted in national and international cooperati-
ons. Cell de-differentiation, adhesion mole-
cules, tumour invasion, promotors of apop-
tosis are targets of investigation in benign
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tumour cell cultures are compared for diffe-
rent clinical courses despite identical histo-
logy. Large regular outpatient clinics for pa-
tients with skull base tumours, sporadic and
genetically based vestibular schwannomas
and meningiomas (neurofibromatosis types
1 and 2) are the basis for these laboratory in-
vestigations and for clinical studies focusing
on long-time functional outcome and quality-
of-life. In cooperation with the Department
for Tissue Engineering (Prof. Walles, Dr. Niet-
zer) culture models are developed to study
tumour growth and invasion and for testing
of pharmacological agents for future indivi-
dualized adjuvant therapies.

Functional Microsurgery & Neurostimu-
lation
(C. Matthies, V. Sturm)

Functional microsurgery refers to a micro-
surgical technique guided by information
from continuous neurophysiological moni-
toring to treat pathologies at the skull base,
brainstem, medulla and specific functio-
nal brain areas along with functional inte-
grity of neural structures. Prospective clini-
cal studies are being run on improving cur-
rent techniques of monitoring and adapting
them to the microsurgical process.
Neurostimulation therapy has been estab-
lished for retrocochlear deafness and a cen-
tre for “new diagnostic and treatment mo-
dalities” (NUB) has been set up for the ap-
plication of auditory brainstem implants in
cooperation with the Department of ORL.
The current study shows — different to pre-
vious international reports — that also in pa-
tients with large tumours or with previous
implant trials — very satisfactory results can
be obtained. The technique applied here by
the interdisciplinary team and the modern
stimulation processors provide useful audi-
tory perception in the majority of patients
and increasing rates of speech discrimina-
tion. This option applies for tumour patients
as well as for others with post-infectious
deafness or with inborn malformations.

In cooperation with the Departments of Neu-
rology, Neuroradiology and Psychiatry pati-
ents with movement disorders (Parkinson’s
Disease, Tremor, Dystonia) are treated by
high frequency stimulation therapy. Refined
electrode placement is guaranteed by pre-
cise pre-operative imaging and target plan-
ning as well as intra-operative micro-recor-
ding and micro-stimulation tests in the tha-
lamus, pallidum or subthalamic nucleus.
Besides these established indications for
deep brain stimulation, further patients are
carefully selected, investigated and treated
by stimulation in previous ischemic brain le-
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Fig. 1: MACC1 Overexpression promotes tumor formation and invasion and migration of
glioblastoma cells. A) Transient overexpression of MACC1 in the glioblastoma cell line
U138 promotes cell invasion and tumor formation in a mouse brain slice culture mo-
del (modified from Hagemann et al., Neuro-Oncol. 15, 2013). B) Primary cells isolated
from patient glioblastoma material show high level of MACC1 expression and earlier and
faster migration from cell sphaeroids as compared to cells with low endogenous MACC1

expression (unpublished data).

sions and life threatening dystonic storms.
A developing topic is the combination of
neuroprotective and regenerative factors.

Neurovascular Disease
(J.-Y. Lee, E. Kunze, C. Stetter, T. Wester-
maier)

In subarachnoid haemorrhage the cell-bi-
ological mechanisms of early brain injury
and cerebral vasospasm are investigated
with an aim towards developing new the-
rapies and monitoring cerebral oxygenation
and brain metabolism. Vascular dynamics
are controlled by invasive monitoring, tran-
scranial Doppler sonography and perfusion
imaging during surgery and neurosurgical
intensive care as well as in the experimen-
tal setting in animal models. These approa-
ches are combined with electrophysiologi-
cal techniques in order counteract cerebral
vasospasm. Further studies deal with the
comparison of interventional and surgical
aneurysm treatment and with dural arterio-
venous fistulas.

Translational Neurotrauma Research
(A.-L. Sirén)

Main focus of research is on the mecha-
nisms of neuro-protection and -regenera-
tion after brain injury and on translation of
this knowledge into new therapeutic ap-
proaches for human brain disease using cell
culture, transgenic animals and experimen-
tal models of brain trauma.

Craniofacial Malformations
(T. Schweitzer, J. Krauf)

An interdisciplinary team of pediatric neu-
rosurgeons, neuropediatricians, neuroradi-
ologists, maxillo-facial surgeons and spe-
cialists from seven further disciplines tre-
ats children with craniofacial malformati-
ons, especially craniosynostosis and cares
long-term for over 800 children all over the
country. Investigations focus on underlying
causes of the disease, refinement of phe-
notypic classification, molecular genetic di-
agnostics, secondary diseases and impro-
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vement of surgjcal techniques. Longijtudinal
studies investigate problems of morphome-
trics and development of infants with crani-
osynostosis and positional deformations.

Teaching

Weekly lectures and associated bedside
teaching are offered to medical students of
all clinical years. Third and fourth years stu-
dents undergo a joint introduction to neu-
ro-intensive medicine, neurologjcal-neuro-
surgical history taking and examination in a
cooperative teaching programme by the De-
partments of Neurology and Neurosurgery.
Throughout the year medical students of the
last clinical year may perform their period of
choice or an elective period and are fully
integrated into the clinical programme and
supervised by neurosurgeons and consul-
tants. Doctoral and diploma students from
medicine and related sciences as well as for
post-doctoral fellows are working in projects
at the Section of Experimental Neurosurge-
ry, the Laboratory of Tumorbiology and the
Neurophysiology Laboratory.

Ahmad R, Wolber W, Eckardt S, Koch B
Schmitt J, Semechkin R, Geis C, Heck-
mann M, Bristle O, McLaughlin JK, Sirén
AL, Mdller AM. (2012) Functional neuro-
nal cells generated by human parthenoge-
netic stem cells. PLoS One. 7:€42800.

Hagemann C, Fuchs S, Monoranu CM,
Herrmann R Smith J, Hohmann T, Grabiec
U, Kessler AF, Dehghani F, Léhr M, Ernes-
tus RI, Vince GH, Stein U. (2013) Impact
of MACC1 on human malignant glioma
progression and patients’ unfavorable pro-
gnosis. Neuro Oncol 15:1696-709.

Matthies C, Brill S, Kaga K, Morita A, Ku-
makawa K, Skarzynski H, Claassen A, Hui
Y, Chiong C, Mdiller J, Behr R. (2013) Au-
ditory brainstem implantation improves
speech recognition in neurofibromatosis
type Il patients. ORL J Otorhinolaryngol
Relat Spec 75:282-95.

Schweitzer T, Béhm H, Linz C, Jager B,
Gerstl L, Kunz F, Stellzig-Eisenhauer A,
Ernestus RI, Kraufs J, Meyer-Marcotty R
(2013) Three-dimensional analysis of po-
sitional plagiocephaly before and after
molding helmet therapy in comparison

to normal head growth. Childs Nerv Syst
[Epub ahead of print].

Westermaier T, Pham M, Stetter C, Will-
ner N, Solymosi L, Ernestus RI, Vince GH,
Kunze E. (2013) Value of Transcranial
Doppler, Perfusion-CT and Neurological
Evaluation to Forecast Secondary Ische-
mia after Aneurysmal SAH. Neurocrit Care
[Epub ahead of print].



CONTACT DETAILS

Mission and
Structure

The in- and outpatient services of the De-
partment of Neurology cover the entire
spectrum of neurological disorders. The in-
patient service has 86 beds including an
8 bed Stroke Unit, a 10 bed Neurologi-
cal Intensive Care Unit and a neurological
emergency room, serving over 4,500 in-
patients per year. The outpatient depart-
ment provides for over 9,000 out-patient
visits per year (including emergency admis-
sions) and additionally runs an extensive
in-house consulting service (2,500 consul-
tations). The special expertise of the Neu-
rological Department includes Parkinson’s
disease and other movement disorders in-
cluding treatment by deep brain stimula-
tion, neuro-immunological diseases (mul-
tiple sclerosis, autoimmune neuromuscu-
lar disorders), degenerative neuromuscular
disorders including an integrated nerve/mu-
scle pathology service, cerebrovascular dis-
orders, epilepsy, pain and neurointensive
care. The Department has integrated a Di-
vision of Clinical Neurophysiology, a Clinical
Research Group for Multiple Sclerosis and
Neuroimmunology, a clinical laboratory for
neurochemical and cerebrospinal fluid ana-
lysis, and specialized experimental labora-
tories including a Division for Developmen-
tal Neurobiology (led by Prof. R. Martini)
and electron microscopy. The Department
of Neurology in addition runs an interdis-
ciplinary neuro-geronto-psychiatric outpati-
ent clinic (“day care clinic”) in collaborati-
on with the Department of Psychiatry which
takes care of up to 18 mobile patients with
neuropsychiatric disorders on a daytime ba-
sis. The neurological focus lies on the multi-
modal treatment of patients with advanced
Parkinson s (plus-) disease.

The Department has 36 full time academic
members, 93 nursing staff members, 23
technicians and 10 staff members in ad-
ministration and special services. Additional
13 academic positions are supported by ex-
tramural grants. In 2013 a junior research
group ,Imaging for molecular biomarkers
for clinical heterogeneity and disease pro-
gression in Parkinson “s disease“ headed by
Dr. Dr. loannis Isaias and supported by the
Wiurzburg Interdisciplinary Center for Clinical
Research was established in cooperation
with the Department of Nuclear Medicine.
The Department of Neurology contributes to
the Sonderforschungsbereich (Cooperative
Project Center Grant) #688, joint projects
within the FP7 Programme of the European
Community and the Chronic Heart Failure
Center Wirzburg funded by the Federal Mi-
nistry of Education and Research (BMBF).
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Major Research
Interests

Parkinson s Disease and Neurodegene-
rative Disorders

(J. Volkmann, F. Steigerwald, S. Klebe, C.W.
Ip, 1.U. Isaias in cooperation with C. Matt-
hies, Department of Neurosurgery, and A.
Buck, Nuclear Medicine)

Deep brain stimulation: Clinical and ex-
perimental neurophysiological investigati-
ons on underlying mechanisms; acute and
chronic (“brainradio”) recordings in move-
ment disorders; development of improved
stimulation procedures. Kinematic labora-
tory: Evaluation of treatment effects in mo-
vement disorders, pathophysiology of gait
disturbances; pathogenesis of dystonia in
rodent models; skin as a histological marker
for Parkinson “s disease; molecular imaging
(PET, SPECT) of movement disorders; gene-
tics of rare movement disorders.

Multiple Sclerosis and Neuroimmunolo-
gy (Clinical Research Group) including
Neuroimaging and CSF-Laboratory

(G. Stoll, M. Buttmann, C. Kleinschnitz, A.
Weishaupt in cooperation with Division De-
velopmental Neurobiology)

Neuroimaging: Development and evaluati-
on of new methods for in-vivo imaging of
neuroinflammation by magnetic resonance
imaging and PET (cooperation with Prof. P
Jakob, Department of Physics V, and Prof.
S. Samnick, Nuclear Medicine). Pathoge-
nesis of multiple sclerosis and polyneuritis
(experimental autoimmune encephalomye-
litis and neuritis); molecular mechanisms of
disturbances of the blood brain barrier; mo-
lecular biomarkers in multiple sclerosis; in-
ternational treatment trials; role of autore-
active antibodies in neurological disorders.

Stroke
(C. Kleinschnitz, W. Mullges, G. Stoll)

Assessment of molecular mechanisms of
thrombus formation in experimental cereb-
ral ischemia and the contribution of innate
immunity to stroke development (“thrombo-
inflammation”); development of novel anti-
platelet strategies and anticoagulants not
affecting hemostasis (cooperation Prof. B.
Nieswandt; Rudolf Virchow Center); mecha-
nisms and prevention of brain edema for-
mation in stroke and traumatic brain injury
(cooperation Prof. A.L. Sirén, Department of
Neurosurgery); functional and cellular stro-
ke imaging using ultrahigh field MRI (coo-



Fig. 1: Skin biopsies as diagnostic tool in
neurology. (A,B) Immunostaining of human
myelinated nerve fibres from skin punch
biopsies for myelin basic protein, a mye-
lin component (red), and caspr, a paran-
odal protein (green). (A) shows the strict-
ly paranodal and mesaxonal location of
caspr in a normal human subject. Note
the pathological extension of caspr stai-
ning beyond the paranodal region in a pa-
tient with a demyelinating neuropathy. (C)
shows pathological alpha-synuclein depo-
sits (red) in skin nerves stained by the axo-
nal marker PGP9.5 (green) in a patient
with Parkinson s disease (By Courtesy of
Doppler/Sommer).

peration Department Physics V); studies on
cognitive decline and interactions between
heart and brain function during heart failu-
re and stroke (Chronic Heart Failure Center,
Wirzburg); establishment of a supraregio-
nal stroke telemedicine network (starting in
2014) and an interdisciplinary neurovascu-
lar board; cerebrovascular outpatient clinic,
international treatment trials.

Neuromorphology, Pain Research and
Antibody-Associated Neurological Di-
seases

(C. Sommer, N. Ugeyler)

Pathophysiology of neuropathic and gene-
ralized chronic pain with focus on neuro-im-
mune interactions and their molecular re-
gulation; skin biopsies as a diagnostic tool
in neurology (neuropathies, M. Parkinson);
pathophysiology of neurological complica-
tions in M. Fabry; pathophysiology of anti-
body-associated disorders of the CNS and
PNS; international trials on treatment of
pain and neuropathies.

Experimental Developmental Neurobio-

logy
(R. Martini)

In the focus is the investigation of pathoge-
nic mechanisms underlying genetically-me-
diated demyelination and neurodegenera-
tive disorders in the central and peripheral
nervous system using mouse mutants with
spontaneous and genetically engineered
defects in myelinating glial cells and other
neural cells. Particular emphasis is on the
role of the immune system as “disease am-
plifier”, and consequently, immunomodula-
tion emerges as treatment strategy in the
respective mouse models. Morphological
methods, such as confocal and electron mi-
croscopy, combined with the assessment of
molecular alterations are used for the ana-
lysis of glial damage, impaired axonal trans-
port and synaptic alterations.

Clinical Neurophysiology und Neuromu-
scular Disease Center; Motor Neuron
Disorders

(K. Reiners, D. Zeller, S. Klebe, M. Butt-
mann)

Neurophysiological examinations in pati-
ents with neuromuscular and CNS disorders
(> 25,000 examinations per year); coor-
dination of the Interdisciplinary Neuromu-
scular Center and participation in the Mu-
sculoskelettal Center of the Wurzburg Uni-
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versity; development of neurophysiological
parameters for the assessment of disease
severity and progression in MS and ALS;
molecular assessment of disease-modifiers
in sporadic and familial ALS (in collaborati-
on with Prof. Sendtner, Institute of Clinical
Neurobiology); genetics of neuromuscular
disorders.

Teaching

In the lectures, seminars and curricular
courses of general neurology the basics in
clinical neurology are taught accompanied
by bed-side teaching in small groups of stu-
dents. The Department of Neurology more-
over provides special seminars in differenti-
al diagnosis of neurological disorders, neu-
romuscular diseases and nerve/muscle pa-
thology and participates in numerous inter-
disciplinary seminars (Anatomy, Physiology,
Oncology Center, Pain-Curriculum, Psycho-
logy, Neurobiology, and all classes of the
Wiurzburg International Graduate School of
Life Sciences). Teaching languages are Ger-
man and English.

Groh J, Kuhl TG, Ip CW, Nelvagal HR, Sri
S, Duckett S, Mirza M, Langmann T, Co-
oper JD, Martini R. (2013) Immune cells
perturb axons and impair neuronal survival
in @ mouse model of infantile neuronal ce-
roid lipofuscinosis. Brain 136:1083-101.

Groppa S, Herzog J, Falk D, Riedel C, De-
uschl G, Volkmann J. (2013) Physiological
and anatomical decomposition of subtha-
lamic neurostimulation effects in essential
tremor. Brain [Epub ahead of print].

Kleinschnitz C, Kraft B Dreykluft A, Hage-
dorn I, Gébel K, Schuhmann MK, Lang-
hauser F, Helluy X, Schwarz T, Bittner S,
Mayer CT, Brede M, Varallyay C,Pham M,
Bendszus M, Jakob B Magnus T, Meuth
SG, Iwakura Y, Zernecke A, Sparwasser T,
Nieswandt B, Stoll G, Wiendl H. (2013)
Regulatory T cells are strong promoters of
acute ischemic stroke in mice by inducing
dysfunction of the cerebral microvascula-
ture. Blood 121:679-91.

Schuepbach WM, Rau J, Knudsen K, Volk-
mann J, et al. (2013) Neurostimulation for
Parkinson'’s disease with early motor com-
plications. N Engl J Med 368:610-22.

Ugey/er N, Zeller D, Kahn AK, Kewenig

S, Kittel-Schneider S, Schmid A, Casano-
va-Molla J, Reiners K, Sommer C. (2013)
Small fibre pathology in patients with fibro-
myalgia syndrome. Brain 136:1857-67.
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Institute for Clinical Neurobiology

Mission and
Structure

The Institute for Clinical Neurobiology was
founded in 2000 as an independent insti-
tute at the University Hospital. The Institute
is mostly working in basic science, but it is
also involved in sustaining the special unit
for motoneuron diseases at the Department
of Neurology, in order to allow and ensure
the transfer of scientific knowledge into cli-
nical applications. Since 2010, the institu-
te is situated in laboratories of the former
Institut fir Medizinische Strahlenkunde in
building E4.

Major Research
Interests

Central research focus are studies on the
mechanisms of neuronal cell death, the
establishment and analysis of animal mo-
dels for motoneuron diseases, and the de-
velopment of new therapies for the treat-
ment of amyotrophic laterals sclerosis and
spinal muscular atrophy, the most common
forms of motoneuron disease in children
and adults.

Further lines of research focus on the me-
chanisms how neural stem cells differenti-
ate into neurons and functional neural cir-
cuits. Investigation of the signal transduc-
tion pathways by which neurotrophic factors
influence differentiation, survival and axonal
growth of neurons are of central interest.
The generation and analysis of gene knock-
out mice allows investigating which signal
molecules are involved in mediating these
cellular effects of neurotrophic factors. Re-
cently, it was shown that activation of the
Trk-B receptor is involved in migration of
newly generated nerve cells in the subcor-
tical zone of the embryonic cerebral cortex.
However, the receptor is not activated by its
ligand, but transactivated via the activation
of the epidermal growth factor receptor. We
are currently investigating whether this me-
chanism plays a role in migration and me-
tastasis of tumor cells.

Another research focus is the analysis of the
pathophysiology of spinal muscular atrophy,
the most common form of motoneuron di-
sease in children. This disease is characte-
rized by axonal defects and defects of neu-
rotransmission at neuromuscular synapses.
These defects are due to a defect in trans-
port of mMRNAs and also of non-coding RNAs
(ncRNAs) in axonal projections in motoneu-
rons. This finding correlates with clinical ob-
servations in patients with spinal muscular
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atrophy. On the basis of these experiments,
new therapeutic strategies for this disease
can now be developed.

In 2012, a new research group headed
by Prof. Carmen Villmann was founded at
the Institute. This group is interested in
the molecular pathomechanisms of mo-
tor dysfunction caused by defects in gly-
cinergic neurotransmission. Mutations in
the human GLRA1 gene, which codes for
the alpha 1 subunit of the glycine receptor,
are responsible for hyperekplexia (Start-
le Disease, Stiff-Baby Syndrom, OMIM
#149400). Tactile or acustic stimuli cau-
se a typical startle reaction that leads to
loss of control on muscle tone and postu-
re. Mouse models with corresponding mu-
tations in the glycine receptor subunits and
similar symptoms have been established
(spastic, spasmodic and oscillator). These
mouse lines can be used to study these di-
seases and the underlying mechanisms of
altered motor control.

The Institute for Clinical Neurobiology is also
involved in the patient care within a spe-
cial unit for motoneuron diseases (Dept.
of Neurology, Prof. Volkmann), in order to
ensure the transfer of basic science into cli-
nical applications.

Central technologies, besides modern cell
culture methods for primary motoneurons
and the generation of mouse models, are
modern microscopic techniques, including
confocal microscopy, 2-photone microsco-
py and life imaging, in order to study defects
in structure and function in neurons from
models of neurodegenerative diseases.
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Fig. 1: Translocation of the Trk-B recep-
tor from the endoplasmatic reticulum to
the cell surface is stimulated by epidermal
growth factor. This translocation mecha-
nism regulates the subcellular distribution
and thus the migration of young neurons
from the subventricular zone to the cortex,
which can then form networks in different
the layers of the brain (taken from Plhrin-
ger et al., Nat. Neurosci. 2013).



. Teaching

The Institute for Clinical Neurobiology is in-
volved in the training of students in clini-
cal neurobiology as well as the training of
biology students (Bachelor and MSc Cour-
ses) with focus on neurobiology. Another fo-
cus is the training of students in biomedi-
cine and participation in training programs
for the class Neuroscience of the Gradua-
te School of Life Sciences at the Universi-
ty of Wirzburg. Further courses are offered
for students of the course molecular me-
dicine within the training program for MD
students.
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SELECTED PUBLICATIONS
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Mission and
Structure

The department of Psychiatry, Psychoso-
matics and Psychotherapy (PPP) as part of
the Center of Mental Health at the UKWrz-
burg (UKW) offers comprehensive out-pati-
ent, day-care and in-patient diagnostic and
therapeutic services for all mental (psychia-
tric and psychosomatic) disorders. The the-
rapeutic focus of the clinic is on affective
disorders and psychoses of the schizophre-
nia spectrum, but also on dementias and
substance abuse disorders, as well as anxi-
ety disorders and adult attention deficit/hy-
peractivity disorder. Specialized out-patient
services as part of the outpatient clinic as
well as 51 day-care therapy slots for psy-
chiatric, psychosomatic and neurogeroton-
psychiatric disorders complement the 144
in-patient therapy slots with two intensive
care units and units specialized on affecti-
ve disorders (bipolar depression and treat-
ment-resistant depression), substance ab-
use therapy and psychotherapy. Specialized
diagnostic and therapeutic options are pro-
vided by the laboratory of therapeutic drug
monitoring and the laboratory of psycho-
physiology. The integrated department of
forensic psychiatry provides expert opinions
on legal aspects of mental disorders.

Major research
interests

The research activities of the clinic are cha-
racterized by their interdisciplinarity with re-
search groups of psychiatrists, psycholo-
gists and biologists and their internationali-
ty which is reflected not only by its coopera-
tions, but also by its researchers who come
from the Netherlands, Estonia Spain, Ita-
ly, Bosnia, Turkey, Brasil, Japan and China.
Close ooperations at the level of the UKW
exist in the context of the the SFB 581,
the GK 1253, the GSLS, the IZKF and the
DHZI, at the national level in the context
of cooperations with institutes of the Max-
Planck Society, the Helmholtz Society and
participation in BMBF programs for Panic
Disorder, ADHD and Frontotemporal Lobe
Dementia, the SHIP study and the TRR SFB
58 on Fear, Anxiety and Anxiety Disorders
which was extended into a 2nd funding pe-
riod. At the international level, the PPP par-
ticipates in cooperations with the NIMH and
takes part in DAAD programs and EU pro-
grams, but also international research col-
laborations such as IMpACT, IMAGE2, the
ADHD Molecular Genetics Network, PA-
NIC, ANGST, ConLiGen, and the Psychiatric
GWAS Consortium as well as EU networks
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on suicidality, anxiety disorders and impulsi-
vity. Funding agencies include the DFG, the
BMBFand the EU

The interdisciplinarity and internationality
was recently formalized by the foundation
of the Center of Mental Health with mem-
bers of the University Hospital and the Uni-
versity of Warzburg as well as a scientific
advisory board (Fig. 1).

Methodological approaches on the basis of
differentiated clinical and neuropsycholo-
gical diagnostic procedures cover a broad
range from psychopysiological and modern
imaging approaches such as near infrared
spectroscopy and functional magnetic re-
sonance tomography (in cooperation with
the Department of Neuroradiology and the
research center Magnet-Resonanz-Bayern
e.V. as well as the Institute of Psychology I)
over modern methods of genomics and pro-
teomics such as high throughput genotyping
(Core Facility Genetics in cooperation with
the Institute of Clinical Biochemistry, the
IZKF and the institute of human genetics,
(Fig. 2) and their combination in the context
of imaging genomics up to cell culture and
animal models, in particular knockout and
transgenic mouse models (in cooperation
with the Institute of Clinical Neurobiology,
the ZEMM and the Biocenter).

For clinical studies according to GCP gui-
delines a specialized clinical studies group
was established (J. Deckert, K. Domschke,
C. Jacob, T. Polak, S. Unterecker, B. War-
rings), which cooperates closely with the
ZKS. The signature of the department is the
close interaction between translational re-
search laboratories of the PPP, such as the
laboratories on Psychobiology, Psychiatric
Neurobiology, Functional Genomics (K.-P
Lesch, A. Reif, K. Domschke), Morphologi-
cal and Neurochemical Brain Research (H.
Heinsen, A. Schmitt, P Riederer) and Psy-
chophysiology & Functional Imaging (M.J.

Fig. 1: Center of Mental Health of the Uni-
versity Hospital and the University of Wirz-
burg.



s
E
f

Fig. 2: Highthroughput Genotyping via
MALDI-ToF (photo provided by A. Reif).

Herrmann) with the clinical research groups
of the department on one hand and core fa-
cilities of the UKW and external research fa-
cilities on the other hand. Research topics
include clinical neuroscience aspects such
as the therapy including psychotherapy
of mental disorders, translational aspects
such as the pathogenesis of mental disor-
ders including the functional characteriza-
tion of the identified pathomechanisms by
means of modern imaging techniques and
animal models as well as basic neurosci-
ence aspects such as emotional and cogni-
tive processes, gene-environment-interac-
tions, epigenetics, regulatory mRNAs, neu-
ronal plasticity, adult neurogenesis and in-
duced pluripotent stem cells.

This research focus on anxiety and affec-
tive disorders in the context of the SFB TR
58, the GK1253 and the DZHI was further
strengthened after the nomination of KP
Lesch as Chair of Molecular Psychiatry by
the nomination of K. Domschke as replace-
ment for A. Fallgatter (who became chair of
psychiatry at Tibingen) and L. Hommers as
head of a IZKF junior group.

The main research topics thus are:

* Markers for early diagnosis and inno-
vative therapeutic approaches in affec-
tive disorders, anxiety disorders, adult
ADHD, psychoses of the schizophrenia
spectrum and dementias (J. Deckert,
K.-R Lesch, K. Domschke, B. Warrings,
S. Unterecker, A. Reif, C. Jacob, G. Sto-
ber, B. Pfuhlmann, T. Polak, M. Lauer).

e |dentification of morphological and neu-
rochemical pathological processes in
psychoses of the schizophrenia spec-
trum and neurodegenerative disorders
(H. Heinsen, A. Schmitt, P Riederer, E.
Grlnblatt, M. Fischer).

e |dentification of genetic factors in affec-
tive disorders, psychoses of the schi-

zophrenia spectrum, anxiety disorders
and ADHD (K.-P Lesch, J. Deckert, K.
Domschke, A. Reif, L. Hommers, G.
Stober, M. Gawlik).

* Imaging of emotional and cognitive pro-
cesses in adults, adolescents and child-
ren (M.J. Herrmann, K.-P. Lesch, A. Reif,
K. Domschke, J. Deckert).

¢ Gene-environment-interactions, neuro-
nal plasticity, adult neurogenesis and in-
duced pluripotent stem cells in humans
and in rodent models (K.-P. Lesch, J. De-
ckert, A. Reif, K. Domschke, A. Schmitt,
S. Kittel-Schneider).

Teaching

An integrated lecture and course on psy-
chiatry and psychosomatics are organized
and held by the PPP in cooperation with
the KIPPP and other clinics and institutes.
They are complemented by novel E-learning
courses in the context of the VHB Bayern
(M. Lauer). Special curricular seminars are
provided for interns and students interested
in special aspects of psychiatry and psycho-
somatics. In addition to the curricular lectu-
re and course for medical students the PPP
also provides curricular lectures and cour-
ses for students of biomedicine, psychology
and biology. Extracurricular seminars are of-
fered to graduate students of medicine, ex-
perimental medicine, biology, and psycho-
logy. In cooperation with medical psycholo-
gy and psychology | a seminar on efficient
exam preparation for all students was deve-
loped. J. Deckert contributed to the deve-
lopment of the Orpheus-AMSE-WMFE Gui-
delines for MDPD programs.
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CONTACT DETAILS

Mission and
Structure

The Department of Child and Adolescent
Psychiatry, Psychosomatics and Psychothe-
rapy provides care for patients up to the age
of 18 years who are affected by mental dis-
orders across the whole range of psychiatry
and psychosomatics. The department con-
sists of 2 open in-patient units, each with
16 beds, an out-patient unit, a closed ward
(12 beds), the ,Klinik am Greinberg® (15
beds), and a day clinic (14 beds). In additi-
on, there is a ,parent pavilion“ and the the-
rapy house ,Sternstunden®, which will be
completed by mid 2014. The department
cooperates with the Wichern school for ill
children. A neurobiological laboratory and a
laboratory for therapeutic drug monitoring
have been set up for research as a joint in-
stitution with the Department of Psychiatry,
Psychosomatics and Psychotherapy. Thera-
peutic measures comprise such therapies
as systemic family therapy, cognitive beha-
vioural therapy, occupational therapy, physi-
otherapy, exercise therapy, speech therapy,
music therapy, curative pedagogy, art the-
rapy, and animal assisted therapy. The staff
consists of a total of 140 persons, of which
24 are medical physicians, 14 psycholo-
gists, 6 medical technicians, 13 therapeu-
tic practitioners, 11 secretaries, and 72
nurses. In all sections of the department,
the department’s capacity is above 100%.

Research
Projects
Anxiety Disorders
(M. Romanos, J. Oechsner)

Within the SFB TRR 58, subproject Z02 ser-
ves two major purposes. First of all, it is a
service facility, providing other subprojects
of the SFB with healthy volunteer samples;
secondly it constitutes a genuine scienti-
fic project: 500 healthy children between
8 and 12 years undergo a differential fear-
conditioning and generalization paradigm.
While examining the influence of psycho-
metric characteristics and genetic variants,
physiological data (such as skin conduc-
tance and heart rate) are recorded.

Autism Spectrum Disorder
(R. Taurines, T. Jans, J. Geissler, B. Martin)

Core symptoms of autism spectrum dis-
order are attributed to a neural maldeve-
lopment, although no markers have been
identified with diagnostic or therapeutic
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value so gar. In our studies, we have de-
termined the mRNA expression of candi-
date genes in full blood. On the protein le-
vel, we have assessed the plasma oxytocin
by a standardized and validated radioim-
munoassay. We have applied proteomics
to identify potential novel pathophysiolo-
gical candidates. Furthermore, the impact
of gene variants on peripheral mRNA and
protein concentrations of candidates have
been determined. Our projects were reali-
zed in cooperation with the Department of
Psychiatry and Psychotherapy, University of
Rostock, the Department of Child and Ado-
lescent Psychiatry, University of Zurich, the
Institute of Life Science, Swansea, and the
Department of Functional Proteomics, Me-
dizinisches Proteom-Center, Ruhr-Universi-
tat Bochum.

Attention-Deficit /Hyperactivity Disorder
(ADHD)

(M. Romanos, J. Geissler, M. Gerlach, T.
Jans)

In our clinical research unit (KFO 125) nu-
merous scientific studies on the neurobio-
logy and molecular genetics of ADHD have
been conducted. In order to pursue our re-
search projects, we are currently seeking for
funding. Alongside our neurobiologijcal fo-
cus on ADHD, our department is commit-
ted to psychotherapy research (see the re-
search report on our BMBF joint project: Ef-
fects and Mechanisms of Psychotherapy in
the Treatment of ADHD).

Biomarkers
(M. Gerlach, M. Romanos, R. Taurines)

A “biological marker” is defined as a cha-
racteristic feature, which, after validation,
serves to measure normal biological and
pathogenic processes. It can also serve to
measure the pharmacological responsive-
ness to therapeutic interventions. Using
different methods (such as real-time PCR,
proteomics, olfactory tests, transcranial so-
nography) potential measurement parame-
ters are evaluated as biomarkers in order to
achieve a significant improvement in the di-
agnosis and personalized treatment of psy-
chiatric diseases.

Depression
(M. Gerlach, K. Gellner, M. Romanos)

Depression in adults is a well-established
risk factor for the development and exacer-
bation of cardiovascular diseases, for child-



ren and adolescents, however, this relation-
ship has not yet been specifically investiga-
ted. Our research group has assumed that
the activation of the sympathetic nervous
system is responsible for the impaired re-
gulation of heart rate variability. For this re-
ason, we have been examining heart rate
variability using 24h-ECG recording and
changes in the ,stress axis” by measuring
cortisol levels under conditions of rest and
during stress in children and adolescents
presenting with depression compared with
healthy and ADHD controls. This research
project is being carried out in cooperation
with DZHI and the department for clinical
epidemiology at UKW.

Developmental Psychopharmacology
(K. Egberts, M. Romanos, S.-Y. Dang, S.
Reichert, R. Taurines, M. Gerlach)

Increasing prescription numbers of psycho-
tropic drugs in children and adolescents are
contrasting with the uncertainties of safety
and efficacy issues due to the lack of clini-
cal (authorization) trials. A multicentre cli-
nical trial on pharmacovigilance in children
and adolescents (“TDM-VIGIL’) under the
guidance of our department and funded
by the German Federal Institute for Drugs
and Medical Devices (BfArM- number:
73.05/3832- 397285/12) collects epide-
miological prescription and safety data of
psychotropic drugs to evaluate the benefit-
risk-ratio as well as minimize and prevent
adverse effects by therapeutic drug moni-
toring.

Neurobiology of Attention Networks
in Anxiety and Anxiety disorders (IZKF
N262)

(S. Neufang)

In the IZKF-funded (starting 7/2014) col-
laboration project with the Department of
Psychiatry, Psychosomatics and Psychothe-
rapy (Prof. Dr. Dr. Katharina Domschke) and
the Department of Neuroradiology (Dr. Gy-
orgy Homola) the efficiency of the atten-
tion network and its neurotransmitter-rela-
ted neuronal correlates is examined using
the attention network test via a combina-
tion of neuropsychological and neuroima-
ging techniques in patients with panic dis-
order and healthy controls. Furthermore, in
an imaging (epi)genetic approach, gene-
tic/epigenetic variants will be examined for
their potential as biomarkers of a dysfunc-
tional attention network and/or predictors or
even neurobiological correlates of therapy
response.

Developmental Neuroimaging
(S. Neufang, J. Geissler, A. Akrif)

The Developmental Neuroimaging Lab focu-
ses on the examination of brain maturation
processes in combination with the develop-
ment of cognitive skills. We use mr-based
functional imaging techniques, e.g. fMRI
(task- and resting-state fMRI), and struc-
tural MRl (morphometry, DTI). We exami-
ne healthy subjects and patients with af-
fective disorders in order to investigate how
emotional stimuli interfere with attentional
processing (so-called emotion regulation)
in children, adolescents and young adults,
and what is the role of oestrogen, a puberty
hormone, and serotonin genes in emotion
regulation. In a further study we investigate
the pathophysiological role of iron in dopa-
mine-associated movement disorders.

Developmental Psychiatric Neurobiolo-

gy
(C. Drepper)

With this newly established working group
the development of biological models of
neuropsychiatric disorders should be further
promoted. Due to the increasing identifica-
tion of disease-associated gene variants in
humans, the functional characterization of
these variants in model organisms will be
essential for the understanding of the in-
volved pathomechanisms. Priorities will be
on the establishment and functional cha-
racterization of in vitro models (cell cultu-
re), zebrafish models and mouse models.
From molecular changes in individual cells
to larger restructuration of projections bet-
ween different brain areas a wide range of
different techniques will be used.

Teaching

In its role as interface study programme,
our department is involved in the training of
medical doctors, psychologists, educators,
biologists, and medical and nursing profes-
sions. The interdisciplinary curricular lectu-
res for physicians are carried out jointly by
representatives of adult psychiatry, our de-
partment, medical psychology and the de-
partments of internal medicine. For medi-
cal students elective courses, a work ex-
perience block or semester internships are
offered. Furthermore, there is an extensi-
ve teaching export in the form of curricular
lectures, offering the German Diploma or
the initial Bachelor and Master’s degree,
the German state exam for the courses psy-
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chology and special education as well as at
the University of Applied Sciences for so-
cial work students. The clinic participates in
the establishment of the new Master’s pro-
gram in “Translational Neuroscience” from
the winter semester 2014/15. Similarly, an
elective course for biomedical students is
newly introduced.

Ahmad R, Wolber W, Eckardt S, Koch B
Schmitt J, Semechkin R, Geis C, Heck-
mann M, Bristle O, McLaughlin JK, Sirén
AL, Mdiller AM. (2012) Functional neuro-
nal cells generated by human parthenoge-
netic stem cells. PLoS One. 7:€42800.

Hagemann C, Fuchs S, Monoranu CM,

Herrmann R Smith J, Hohmann T, Grabiec
U, Kessler AF, Dehghani F, Léhr M, Ernes-
tus RI, Vince GH, Stein U. (2013) Impact
of MACC1 on human malignant glioma
progression and patients’ unfavorable pro-

gnosis. Neuro Oncol 15:1696-709.

Matthies C, Brill S, Kaga K, Morita A, Ku-
makawa K, Skarzynski H, Claassen A, Hui
Y, Chiong C, Mdiller J, Behr R. (2013) Au-
ditory brainstem implantation improves
speech recognition in neurofibromatosis
type Il patients. ORL J Otorhinolaryngol

Relat Spec 75:282-95.

Schweitzer T, Béhm H, Linz C, Jager B,

Gerstl L, Kunz F, Stellzig-Eisenhauer A,

Ernestus RI, KrauB3 J, Meyer-Marcotty P
(2013) Three-dimensional analysis of po-

sitional plagiocephaly before and after
molding helmet therapy in comparison

to normal head growth. Childs Nerv Syst

[Epub ahead of print].

Westermaier T, Pham M, Stetter C, Will-
ner N, Solymosi L, Ernestus RI, Vince GH,

Kunze E. (2013) Value of Transcranial

Doppler, Perfusion-CT and Neurological
Evaluation to Forecast Secondary Ische-
mia after Aneurysmal SAH. Neurocrit Care

[Epub ahead of print].



3.25

Vascular Medicine

Professor Dr. rer. nat. Bernhard Nieswandt
(Chair)

Josef-Schneider-Str. 2

97080 Wiirzburg

Phone: 0931/31-80405

Fax: 0931/201-61652

E-mail: bernhard.nieswandt@virchow.uni-wuerzburg.de
www.virchow.uni-wuerzburg.de/labpages/nieswandt/

Mission and
Structure

The Chair of Experimental Biomedicine /
Vascular Medicine was established in 2008
and is part of the Rudolf Virchow Center for
Experimental Biomedicine (RVZ), and is co-
funded by the University Clinic Wirzburg.
The chair focuses on basic research in the
field of cardiovascular diseases and is ac-
tively engaged in the education of Bachelor
and Master students of Biomedicine. Large
parts of the research projects are integrated
into the Collaborative Research Center 688
(SFB 688) at the University of Warzburg.

Major Research
Interests

Our scientific work focuses on the mecha-
nisms of platelet and immune cell activa-
tion in physiological and pathological pro-
cesses.

Platelets are anuclear organelle-rich cell
fragments derived from bone marrow meg-
akaryocytes (MKs) that safeguard vascular
integrity. Damage of the endothelial layer of
blood vessels results in rapid adhesion and
activation of platelets at the site of injury,
followed by coagulant activity and subse-
quent formation of fibrin-rich thrombi that
seal the wound. These processes are crucial
to prevent excessive blood loss (haemosta-
sis), however, in diseased vessels they can
lead to complete occlusion and thus to is-

chaemic infarction of vital organs. Our main
scientific interest lies on the function of pla-
telet surface receptors and their intracellu-
lar signaling pathways in hemostasis as well
as thrombotic and inflammatory events. By
use of genetically modified mouse lines that
display defined defects in platelet receptors
or signaling pathways we aim to investiga-
te the molecular mechanisms that regulate
platelet adhesion, activation and aggregati-
on. These experiments serve as a basis for
the development of novel anti-thrombotic
therapeutical strategies which are subse-
quently tested using in vivo models of is-
chaemic and inflammatory diseases. Fur-
thermore, signal transduction processes in
T-cells and macrophages in the context of
autoimmune-inflammatory processes are
studied in vitro and in vivo.

Platelet o-granules are critical medi-
ators of haemostasis, thrombosis and
thrombo-inflammation

The major platelet organelles, a-granules,
release proteins thought to participate not
only in thrombus formation and haemosta-
sis, but also inflammation and wound heal-
ing, although their functional significance
in vivo is unknown. Mutations in NBEAL2
have been linked to gray platelet syndrome
(GPS), a rare bleeding disorder character-
ized by macrothrombocytopenia with plate-
lets lacking o-granules. We have generated
mice with a genetic deficiency in Nbeal2
and could show that they display the char-
acteristics of human GPS with defective o-
granule biogenesis in MKs and their ab-
sence from platelets. Nbeal2-deficiency did
not affect MK-differentiation and proplate-
let formation in vitro or platelet lifespan in
vivo. Nbeal2-deficient platelets displayed
impaired adhesion, aggregation and coag-
ulant activity ex vivo that translated into de-
fective arterial thrombus formation and pro-
tection from thrombo-inflammatory brain
infarction following focal cerebral ischaemia

Chair of Experimental Biomedicine -

(Deppermann et al., J Clin Invest 2013).
This study thus revealed for the first time
that platelet a--granule constituents are crit-
ically required not only for haemostasis, but
also thrombosis and acute thrombo-inflam-
matory disease states.

Role of Rho GTPases in platelet produc-
tion

Platelets are produced by bone marrow
MKs, which extend protrusions, or so-
called proplatelets, into bone marrow sinu-
soids. Proplatelet formation requires a pro-
found reorganization of the MK actin and
tubulin cytoskeleton. Rho GTPases, such as
RhoA, Racl, and Cdc42 are important re-
gulators of cytoskeletal rearrangements in
platelets but their role during platelet pro-
duction has not been established. We ana-
lyzed the in vitro and in vivo consequences
of MK- and platelet-specific RhoA gene
deletion in mice. We found a pronounced
macrothrombocytopenia in RhoA-deficient
mice and the mutant cells displayed an al-
tered shape but only a moderately reduced
life span. RhoA was required for efficient
secretion of o- and dense granules and in-
tegrin-mediated clot retraction in vitro and
normal haemostasis and occlusive throm-
bus formation in vivo (Pleines et al., Blood
2012). In a separate study, we could show
that Racl and Cdc42 possess redundant
roles in platelet production and function.
In contrast to a single-deficiency of either
protein, a double-deficiency of Racl and
Cdc42 in MKs resulted in macrothrombo-
cytopenia, abnormal platelet morphology,
and impaired platelet function. Double-de-
ficient bone marrow MKs matured normally
in vivo but displayed highly abnormal mor-
phology and uncontrolled fragmentation.
Consistently, a lack of Rac1/Cdc42 virtual-
ly abrogated proplatelet formation in vitro.
Strikingly, this phenotype was associated
with severely defective tubulin organization,
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Fig. 1: (A) Fluorescence microscopy of spread wild-type and Nbeal2-/- platelets (actin:
red; VWF: green). Note the almost complete absence of the o-granule marker prote-

in von Willebrand factor (VWF). Arrows indicate residual vWF in Nbeal2-/- platelets. Bar:
7.5 um. (B) Nbeal2-deficient mice display impaired thrombus stability in FeCl3-inju-
red mesenteric arterioles. Platelets were fluorescently stained in vivo and thrombus for-
mation was monitored using intravital microscopy. Representative images are shown.
(D) Time to stable vessel occlusion is depicted. Each symbol represents one arteriole.

* p < 0.05; ** p < 0.01.
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Fig. 2: Increased MK numbers in bone marrow of Rac1/Cdc42-/- mice and altered tu-
bulin structure of Rac1/Cdc42-/- MKs. (A) Determination of MK number and morphology
within the bone marrow. MK (green); endothelial cells (red); nuclei (blue). (B) Analysis of
actin and tubulin structure in early proplatelet forming MKs by confocal microscopy de-
monstrates that tubulin structure is altered and virtually absent in most proplatelet tips.
Stained are: tubulin (green); actin (red); nuclei (blue).

whereas actin assembly and structure were
barely affected. Together, these results sug-
gest that the combined action of Racl and
Cdc42 is crucial for platelet production,
particularly by regulating microtubule dyna-
mics (Pleines et al., Blood 2013).

Mechanisms of Ca?*-Signalling

Changes in the intracellular Ca?* concen-
tration regulate fundamental processes in
virtually all cell types. We have shown a
central role of the Ca?* sensor STIM1 and
the store-operated calcium (SOC) channel
Orail for platelet activation and subsequent
thrombus formation. In further studies, we
demonstrated an important function of the
Ca?* channel TRPC6 in the regulation of
platelet activation and could reveal a coo-
perative action of Orail and TRPC6 in the-
se cells.

Regulation and function of the platelet
receptors GPVI and CLEC-2

The process of platelet activation, aggre-
gation and thrombus formation is complex

and involves the activation of various mem-
brane receptors and their downstream sig-
naling pathways. Due to their easy accessi-
bility, platelet receptors represent attracti-
ve targets for the development of new anti-
thrombotic therapeutic strategies. We have
shown previously that the activating col-
lagen receptor GPVI and the only recently
discovered CLEC-2 receptor can be deple-
ted in circulating platelets in mice by injec-
tion of an anti-GPVI antibody (JAQ1) or anti-
CLEC-2 antibody (INU1), respectively, resul-
ting in long-term antithrombotic protection
but only moderately increased bleeding ti-
mes. We could now demonstrate that the
deletion of both receptors results in a seve-
re bleeding defect suggesting that the two
receptors have partially redundant func-
tions. Further studies have provided novel
insights into the molecular mechanisms of
GPVI/CLEC-2 downregulation. These fin-
dings may serve as a basis for the develop-
ment of new antithrombotic therapies.
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Teaching

The Chair of Experimental Biomedicine -
Vascular Medicine is engaged in the edu-
cation of students in the Bachelor and Mas-
ter Program in Biomedicine, where we offer
lectures, seminars and practical lab cours-
es. All doctoral students are members of
the section “Biomedicine” of the “Graduate
School of Life Sciences” at the University
of Warzburg. The chair regularly participates
in the organization of symposia and confer-
ences for medical and natural scientists.

Deppermann C, Cherpokova C, Nurden B
Schulz JN, Thielmann |, Kraft R Vogtle T,
Kleinschnitz C, Datting S, Krohne G, Eming
SA, Nurden AT, Eckes B, Stoll G, Stegner
D, Nieswandt B. (2013) Gray platelet syn-
drome and defective thrombo-inflammati-
on in Nbeal2-deficient mice. J Clin Invest,
123:3331-42.

Pleines I, Dttting S, Cherpokova D, Eckly
A, Meyer I, Morowski M, Krohne G, Schul-
ze H, Gachet C, Debili N, Brakebusch C,
Nieswandt B. (2013) Defective tubulin or-
ganization and proplatelet formation in
murine megakaryocytes lacking Racl and
Cdc42. Blood, 122:3178-87.

Morowski M, Végtle T, Kraft B Kleinschnitz
C, Stoll G, Nieswandt B. (2013) Only se-
vere thrombocytopenia results in bleeding
and defective thrombus formation in mice.
Blood, 121:4938-47.

Gupta S, Braun A, Morowski M, Premsler
T, Bender M, Nagy Z, Hermanns H, Sick-
mann A, Bésl M, Nieswandt B. (2012)
CLP36 is a negative regulator of GPVI sig-
naling in platelets. Circ Res 111:1410-20.

Pleines I, Hagedorn I, Gupta S, May F,
Chakarova L, van Hengel J, Offermanns S,
Krohne G, Kleinschnitz C, Brakebusch C,
Nieswandt B. (2012) Megakaryocyte-spe-
cific RhoA deficiency causes macrothrom-
bocytopenia and defective platelet activa-
tion in hemostasis and thrombosis. Blood,
119:1054-63.
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Mission and
Structure

At the chair TERM implants of endogenous
cells are engineered by Tissue Engineering
methods which minimize the body’s imp-
lant rejection. The hereby activated self-he-
aling mechanisms result in tissue regenera-
tion (Regenerative Medicine).

Prior to market authorization new drugs and
substances are to be tested regarding their
quality, efficacy and safety. Testings in ani-
mals, however, are not convincing due to
species-specific differences or laws. Conse-
quently, we develop human test systems as
alternative tissue models which reflect the
body’s complex characteristics and which
allow tests according to the ADME criteria
(Absorption, Distribution, Metabolism, Exc-
retion). Tissue specific bioreactors (Fig. 1)
culture conditions of the cell's natural mi-
croenvironment in the body are created to
ensure the in vitro functionality of the used
cells. A biological vascularized scaffold, the

BioVaSc, is applied to generate vascularized
tissue in vitro (Fig. 2). Tissue models as well
as models for various diseases like tumors
or infectious diseases are set up with the
BioVaSc. Accordingly, in vitro mechanisms
can be studied and regenerative therapies
can be developed. These already success-
fully applied models have become a basis
for numerous cooperations with teams from
the university hospital and from the univer-
sity Wirzburg.

Major Research
Interests

In vitro test systems

(F. Baur, G. Dandekar, C. Géttlich, S. Kur-
dyn, C. Lotz, M. Metzger, J. Nickel, S. Niet-
zer, A. Rossi, M. Schweinlin, M. Steinke, A.
Stratmann, C. Tripp, S. Wilhelm)

Cornea

In this ex vivo test system substances in
corneas from slaughter pigs can get non-
animal tested according to the OECD di-
rection 405. The ramification of chemical
substances or mechanic irritations on the
surface or on the deep cornea is also ana-
lyzed regarding chronicle changes and tis-
sue regeneration. A special bioreactor has
been developed to optimize culture con-
ditions.

Skin

An already patented 3D skin equivalent (EP
1 290 145B1) is combined with the Bi-
oVaSc to engineering complex vasularised
skin tissue models consisting of the subcu-
tis and the epidermis. This model qualifies
for testing the penetration of substances
and their impact on irritations and corro-
sions. In cooperation with the hemato-on-
cology mechanisms of rejections from imp-
lants are analyzed.

Trachea

The human airway mucosa is imaged by
this this system consisting of .respiratory
epithel cells and the underneath human
bronchus tissue. The biological scaffold Bi-
oVaSc is used in combination with primary
epithel cells and fibroblasts. In this com-
plex test system studies on infections of
human obligate microorganisms such as
Bordetella pertussis (whopping cough bac-
teria) are carried out in collaboration with
a priority program of the university Warz-
burg.
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Intestine

Meanwhile both ogranoid tissue cultures
and intestinal barrier models from primay
murine and human cells are available as in-
testinal testsystems. Human cells are taken
from biopsies and applied on the BioVaSc
scaffold. Cell cultivation in bioreactors im-
proves the differences of cells and the for-
mation of the physiological barrier function.
In the BMBF projects PeTrA and LipoTrans
a human intestinal testsystem is applied to
develop nanomaterial-based formulations
for an improved agent transport (e.g. anes-
thetics, tumor vaccines).

Lung tumor

In the lung tumor model invasion could be
induced with TGF and subsequently, testing
in advanced tumor stages could be simula-
ted. In the IZKF funded project BD-247an in
silico model with essential signal cascades
and its networks was developed in coopera-
tion with the Chair Bioinformatics. A targe-
ted clinical therapy in vitro and in silico has
already been successfully simulated.

Biomaterials
(A. Appelt-Menzel, D. Fecher, S. Graiff, S.
Kress, J. Reboredo, A. Schwab, H. Walles)

Under the EU project HydroZONES an os-
teochondral test system is developed for
testing biomaterials. Inducing defects in an
osteochondral plug cell-biomaterial-inter-
actions can be examined. Furthermore, dif-
ferent organs (e.g. lung, bowel, heart) are
decellularized in the laboratory and then
used as scaffold for engineering 3D tissue
replacement models or for electrospinning.
The electrospinning method allows the en-
gineering of fibre scaffolds with adapted
properties such as fibre alignment or pore
size. As a result of a layered matrix tissue
structures can be imitated which stimulate
stem cells to differentiate into tissue spe-
cific cells.

Fig. 1: Tissue specific bioreactors and in-
cubators in the lab of the chair TERM.



Fig. 2: Biological vascularized scaffold BioVaSc used for the engineering of autologous
implants and test systems.

Bioreactors
(J. Hansmann, M. Jannasch, S. Krziminski,
H. Walles)

Computer-guided perfusion bioreactors for
the simulation of the physiological blood
flow, the aspiration or the peristaltic of the
intestine are available cultivating systems
at TERM. Parallel to this, periphery systems
have been designed for an improved and
simpler operability of the bioreactor sys-
tems which significantly increase in com-
plexity due to growing demands of the culti-
vating conditions. These systems also com-
prise incubators for implant engineering un-
der GMP conditions to facilitate an optimal
integration of bioreactors.

Implants

(C. Amrehn, C. Beck, M. Haddad-Weber,
M. Leistner, M. Metzger, C. Moll, M. Muhle-
mann, S. Murawicki, O. Pullig, J. Reboredo,
C. Ricker, M. Steinke, H. Walles)

On the basis of BioVaSc technologies (au-
tologous) cell-matrix-products are devel-
oped to produce implants. So complex tis-
sues with a preserved tissue structure and
improved integration capacity can be es-
tablished in vitro, and projects can be pro-
cessed on different (pre-) clinical develop-
ment levels. In the EU project IDEA ana-
logue vascularized tissue models are ex-
ploited to examine in vitro the impact of
cell labeling on the function and homing
of stem cells. Under a DZHI start-up proj-
ect G, different adult tissues are examined

as a source for the generating of function-
al cardiomyocytes. After isolation, prolifera-
tion, and differentiation they are implanted
to produce 3D heart muscle tissue.

Junior Research Group ETFace

Since October 2013 the Junior Research
Group ETFace has been established under
a funded proposal NanoMatFutur in charge
of Jan Hansmann dealing with the interac-
tion process of cells and implants.

Project Group »Regenerative Technolo-
gies in Oncology«

(M. Metzger, T. Schwarz, M. Steinke, H.
Walles)

On the BioVaSc scaffold in vitro tumor test
systems for the lung, colon, and mamma
carcinoma as well as for the neurofibroma-
tosis are established by various tumor cell
lines as well as by primary isolated cells.
Quantitative exploitation methods have
been established to judge the efficacy of a
test substance. These include division rate,
apoptosis, cell invasion onto the matrix, and
the activation state of various signal cas-
cades. Additionally, novel therapy strate-
gies which target at the interaction process
between stroma and tumor are examined
with co-cultures of tumor stroma cells (tu-
mor environment). In the project Skinheal
established methods are used to charac-
terize a vascularized human skin melanoma
model and to implant for examine metasta-
sis and circulating tumor cells.
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Teaching

The engineer-oriented course “Functional
Materials* (FUN; until SS 2011 TEC-FUN:
Technology of Functional Materials) covers
all areas for developing modern functional
precursor material: from the chemical syn-
theses to the definition of physical proper-
ties, up to the functionalizing of surfaces
applicable also for regenerative therapies.
This interdisciplinary study course inclu-
des the Medical Faculty (Walles H, Jakob
F, KLH), the Faculty of Physics and Astro-
nomy, the University of Applied Sciences
Wiurzburg-Schweinfurt, the Fraunhofer Ins-
titute for Silicate Research ISC, the Center
for Applied Energy Research (ZAE) and the
South German HKunststoffzentrum (SKZ).
The classes may be elected by Biology, Bi-
omedicine and Biochemistry students; me-
dical students are offered an integrative se-
minar (optional).

Stratmann AT, Fecher D, Wangorsch G,

Gottlich C, Walles T, Walles H, Dandekar T,
Dandekar G, Nietzer SL. (2013) Establish-
ment of a human 3D lung cancer model
based on a biological tissue matrix com-
bined with a Boolean in silico model. Mol

Oncol. 8:351-65.

Reboredo J, Moll C, Schwarz T, Appelt A,
Schiirlein S, Walles H, Nietzer S. (2013)
Tissue Engineering of a human 3D in vit-
ro tumor test system. Journal of Visualized

Experiments 78:50460.

Zeplin PH, Maksimovikj NC, Jordan MC,

Nickel J, Lang G, Leimer A, Romer L,

Scheibel T. (2013) Spider silk coatings as
a bioshield to reduce periprosthetic fibrous
capsule formation. AdvFunctMat (in press).

Vérsmann H, Groeber F, Walles H, Busch
S, Beissert S, Walczak H, Kulms D (2013)
Development of a human three-dimensi-
onal organotypic skin-melanoma spheroid
model for in vitro drug testing. Cell Death

Dis. 4:e719.

Jakob F, Ebert R, Ignatius A, Matsushita
T, Watanabe Y, Groll J, Walles H. (2013)
Bone tissue engineering in osteoporosis.

Maturitas 75:118-24.
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There are five separate departments or cli-
nics, which are comprised under the name
of “Center for Dental and Maxillofacial
Health”:

e Department of Conservative Dentistry
and Periodontology
(Head: Professor Dr. Bernd Klaiber)
Division of Periodontology (Head: Pro-
fessor Dr. Ulrich Schlagenhauf)

* Department of Oral and Maxillofacial
Surgery
(Head: Professor Dr. Dr. Alexander
Kubler)

¢ Department of Prosthodontics
(Head: Professor Dr. Dipl.-Ing. Ernst-
Jurgen Richter)

¢ Department of Orthodontics
(Head: Professor Dr. Angelika Stellzig-
Eisenhauer), and

¢ Department for Functional Materials in
Medicine and Dentistry
(Head: Professor Dr. Jirgen Groll)

All the different heads of the departments
form the Board of Directors of the “Center

for Dental and Makxillofacial Health”, hea-
ded by the acting chairman (at present:
Prof. Dr. Angelika Stellzig-Eisenhauer).

At this Center there are scarcely 600 stu-
dents of dental medicine, approximately
half of them working in the clinical section.
As far as formation and research is con-
cerned, as well as medical specialist care
of sick people we have 171,65 positions
at our disposal. By means of Extra-budge-
tary Funds and half-time employment ho-
wever, the number of employees is around
265, 70,42 of them are working as active
researchers. Apart from the instruction of
students, research and care for sick per-
sons our hospital is occupied with the post-
graduate education of dentists, as well as
with further training for medical and dental
specialists. In 2012 about 29500 persons
got outpatient treatment and about 1720
were treated as in-patients.

Prof. Dr. Angelika Stellzig-Eisenhauer
(acting Chairman)
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General )
Information

In the Department of Orthodontics under
the directorship of Professor Stellzig-Eisen-
hauer, nine research assistants work in pati-
ent care, research and student teaching.
Patient care in the Department of Orthodon-
tics covers the whole range of orthodontic
anomalies. These include in childhood and
adolescence (1) the prevention of misalign-
ment of teeth and jaws, (2) the treatment
of malpositions of the jaws caused by wear
and control of endogenous growth and (3)
the correction of misaligned teeth. A spe-
cial focus of the Department of Orthodon-
tics is the treatment of adult patients using
specific fixed treatment techniques based
on the particular periodontal and prosthe-
tic situation.

In addition, patient care in the Department
of Orthodontics is characterized by interdis-
ciplinary cooperation with specialties asso-

Department of Orthodontics

ciated with dentistry. In particular, there is
a close clinical collaboration with the Oral,
Maxillary and Plastic Facial Surgery in the
treatment of patients with complex cranio-
facial deformities (cleft lip and palate, syn-
dromes), pronounced malocclusions (dys-
gnathia) and condylar fractures. The treat-
ment of newborns with a non synostotic pla-
giocephaly caused by unilateral positioning
by a molding helmet therapy is conducted
in close cooperation with the Department of
Pediatric Neurosurgery and the Oral, Maxil-
lary and Plastic Facial Surgery.
Reorientation of the teeth is performed in
collaboration with Dental Prosthetics and
Restorative Dentistry/Periodontology. This
therapeutic measure is indicated as prepa-
ration prior to restorative rehabilitation of
the entire stomatognathic system.

In the Department of Orthodontics, around
1500 patients from all age groups are tre-
ated annually, with check-ups every 3 to 6
weeks. Approximately 600 patients a year
attend the department for an orthodontic
consultation.

Major Research
Interests

Three-dimensional stereophotogrammetric
diagnostics of the skull and progress analy-
sis in children with positional plagiocephaly
or sagittal suture synostosis taking into ac-
count psychomotor development.

Fig. 1: 3D-Analysis of an infant’s head.
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Establishing and 3D evaluation of a non-
invasive dynamic treatment method by
means of individually adjusted head or-
thosis.

(P Meyer-Marcotty (Orthodontics), H. BOhm
(Oral, Maxillary and Plastic Facial Surgery),
T. Schweitzer (Neurosurgery)

In a clinical research project involving the
Department of Neurosurgery, the Depart-
ment of Oral, Maxillary and Plastic Facial
Surgery and the Department of Orthodon-
tics, a valid, non-invasive method is to be
developed in order to record and analyze
the form and development of children’s
skulls three-dimensionally. The interdisci-
plinary project is supported by the research
funding of the interdisciplinary center of cli-
nical research. The results are expected to
help resolve unanswered questions about
the treatment of children with cranial defor-
mities (with/without surgery or with/without
helmet therapy).

The contribution of the Department of Or-
thodontics is: Longitudinal 3D data acqui-
sition and the morphometric analysis from
the neurocranium and viscerocranium of
healthy children and children with cranial
deformities. This project was honored with
the first prize of the German Society of Or-
thodontics (DGKFO) in 2011.

In a further externally funded research pro-
ject (German Society of Orthodontics) the
longitudinally growth of the infants’ skull
has been analyzed. The objective is to build



Fig. 2: 3D-reconstruction of DVI-data with
anaylsis of the nasopharynx.

up a database of three-dimensional, mor-
phometric, longitudinally recorded data
from baby and infant skulls. Therefore with
morphometric 3D-data standardized physi-
ological data can be established.

Recording prespeech or early speech
development in children with and wit-
hout cranial deformities

(K. Wermke in cooperation with the Pedia-
tric Clinic and the Department of Educatio-
nal Psychology )

Development of a 3D soft and hard tis-
sue analysis in orthodontics

(J. Kochel, P Meyer-Marcotty, A. Stellzig-Ei-
senhauer)

In previous studies by the Department of
Orthodontics three-dimensional soft tissue
imaging was successfully integrated into
orthodontic diagnostics and treatment. Ad-
ditionally the analysis of facial asymmetries
before and after the interdisciplinary treat-
ment of patients with a severe dysgnathia
was performed.

In further research projects the skeletal
analysis of the face and the nasopharynx in
all three dimensions has been established
in dysgnathia patients.

Primary Failure of Eruption (PFE) - clini-
cal and molecular genetic analysis

(A. Stellzig-Eisenhauer in cooperation with
the Institute of Human Genetics)

The molecular basis of a disturbance in the
eruption mechanism of primary, non-anky-

losed teeth is so far unknown. Three het-
erozygous mutations in the PTHR1 gene in
diseased patients were first described in an
interdisciplinary clinical and molecular ge-
netic study. A part of these results were
honored with the prize of the best publica-
tion in the ,Journal of Orofacial Orthope-
dics” in 2011.

In a proposed future study in collaboration
with the Physiology Institute and the De-
partment of Oral, Maxillary and Plastic Fa-
cial Surgery, it is planned to analyze the
underlying pathogenesis of failure of erup-
tion. An application for research funding is
submitted to the German Research Soci-
ety (DFG).

Clinical analysis of the TMJ in patients
with juvenile idiopathic arthritis (JIA) in
compared to imaging techniques with
ultrasonography and MRI
(Meyer-Marcotty B Rieckert M, Stellzig-Ei-
senhauer A, Neubauer H, Holl-Wieden A,
Prelog M.)

In cooperation with the Children‘s Hospital
and Polyclinic for Children, the Institute of
Radiology, the Department of Oral, Maxillary
and Plastic Facial Surgery and the Depart-
ment of orthodontics the pathology of the
TMJ in patients with juvenile idiopathic ar-
thritis (JIA) is being investigated. The aim
of this project is the classification of a TMJ-
pathology in patients with JIA and the early
diagnosis of patients with TMJ-pathology.

Teaching

The orthodontic courses aim to convey
knowledge about the nature, extent and
pathogenesis of positional defects of the
teeth and jaws and to present possible pre-
ventive methods and orthodontic treatment
options.

The lecture “Introduction to Orthodontics”
is intended to provide an overview of the
nature, extent and pathogenesis of various
jaw anomalies.

s -

Fig. 3: Full Multi-braces appliance in situ
with esthetic white braces in the visible
area.
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The principal lecture “Orthodontics | and II”
focuses on preparing students to perform
treatment on patients.

The “Course on Orthodontic Technology”
aims to provide knowledge about the type,
indications, mode of action and fabrication
of orthodontic appliances.

The “Course on Orthodontic Treatment | and
II” explores theoretical knowledge in depth
in small groups and accompanying semi-
nars. In addition, students draw up diag-
nostic records on patients and learn to use
and check therapeutic equipment.

Meyer-Marcotty B B6hm H, Linz C, Ko-
chel J, Stellzig-Eisenhauer A, Schweitzer
T. (2013) Three-dimensional analysis of
cranial growth from six to twelve month of
age. Eur J Orthod. accepted.

Kochel J, Linz C, Mlller-Richter U, Stellzig-
Eisenhauer A, Meyer-Marcotty P (2013)
Changes in the posterior airway space af-
ter bimaxillary surgery in skeletal Class Ill
Malocclusion - a retrospective 3D-study. J
Orofac Orthop. accepted.

Pilz B Meyer-Marcotty R Eigenthaler M,
Weber BHF, Stellzig-Eisenhauer A. (2013)
Differentialdiagnostik der priméren Durch-
bruchstérung (PFE) mit und ohne Nach-
weis einer krankheitsassoziierten Mutati-
on im PTHR1-Gen. J Orofac Orthop. ac-
cepted.

Roth H, Fritsche LG, Meier C, Pilz R Ei-
genthaler M, Meyer-Marcotty B Stellzig-
Eisenhauer A, Proff B Kanno CM, Weber
BHF. (2013) Expanding the spectrum of
PTH1R mutations in patients with primary
failure of tooth eruption. Clinical Oral In-
vestigations DOl 10.1007/s00784-013-
1014-3

Meyer-Marcotty B Rieckert M, Stellzig-Ei-
senhauer A, Neubauer H, Holl-Wieden A,
Prelog M. (2013) Interdisziplinére Diag-
nostik von Risikopatienten mit Kieferge-
lenksbeteiligung im Rahmen einer juveni-
len idiopathischen Arthritis. Journal of Cra-
niomandibular Function 2013;S4-S44
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Mission and
structure

The Department for Functional Materials in
Medicine and Dentistry is focused on ma-
terials development and positioned at the
dental clinic. Mission of the department is

the development of innovative biocompat-
ible and bioactive materials for applications
in biomedical basic research and applica-
tions in humans with focus on regenerative
materials and therapies. Accordingly, an
interdisciplinary team of biologists, chem-
ists, pharmacists, and physicists in coop-
eration with clinicians is engaged in realiz-
ing the mission statement “higher quality of
life through innovative materials”. Research
activities are tailored for the special needs
of the respective clinical challenge and di-
vided into the 5 competence fields biointer-
face engineering, bioactive inorganic scaf-
folds, Nanobiotechnology, artificial extracel-
lular matrix and (mico-) biological testing.
These activities are financially supported by
the Interdisciplinary Center for Clinical Re-
search, the Deutsche Forschungsgemein-
schaft (DFG), the Bundesministerium fir
Bildung und Forschung (BMBF), and the
European Union (FP7).

Main Research
Interests

Biointerface Engineering

Metallic implant materials for load-bear-
ing applications interact with the biosystem
primarily via their physico-chemical proper-
ties. The ideal implant surface should pro-
vide excellent biocompatibility and at the
same time have antimicrobial potential to
reduce the risk of postoperative infection
and to support rapid osteointegration of the
implant. In the work group for biointerface
engineering two key methods of functional
surface coating are being investigated: By
means of electrochemically assisted and
electrophoretic deposition refractory met-
al surfaces are being provided with ceramic
coatings on the basis of calcium and mag-
nesium phosphates, which are additionally

Fig. 1: FIB cut across a silver-doped titani-
um coating.
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doped with biologically active respectively
bactericidal metal ions. Furthermore, mag-
netron sputtering — a physical vapor depo-
sition technique — is being applied for the
fabrication of multiphasic coating systems
of refractory metals and their oxides and
nitrides. Further functionalization of these
coatings takes place by doping with metal
ions (e.g. silver, see Figure 1), by electro-
chemical nanostructuring as well as by ox-
ygen diffusion hardening for the improve-
ment of surface properties.

Bioactive Inorganic Scaffolds

The development of ceramic scaffold ma-
terials for bone regeneration at FMZ occurs
from reactive cement powders based on
calcium and magnesium phosphates that
set after addition of an aqueous phase and
form a stable implant without further sinte-
ring. The bone cements are processed in
novel application forms, characterized re-
garding their chemical, physical, and biolo-
gical properties, and optimized for the desi-
red form of therapy. Depending on the ap-
plication area, the presentation of biode-
gradable bone replacement materials in the
form of pastes, simple molds or granula-
tes is advantageous. The transfer of the ce-
ment systems to 3D powder printing allows
the fabrication of patient-specific implants.
All application forms result in microporous
cement structures, which significantly con-
tributes to the biocompatibility of the ma-
terial. In addition, the processing at room
temperature provides the possibility to in-
corporate organic modifications like antibi-
otics or proteins into the material. The local
release of the agents from the cement ma-
trix into the bone allows controlled release
of pharmacologically active doses without
systemic side effects. Besides the applicati-
on of protein-based growth factors also the
equipment of the ceramics with bioactive
ions like Sr?* or Cu?* is being investigated.
A further field of research is the fabrication
of spherical granulates from bioresorbable
cement pastes by means of an emulsion
technique, resulting in particles with signifi-
cantly reduced inflammatory potential.

Nanobiotechnology

Nanoparticles are big enough to take up
and transport drugs but also small enough
to be taken up by cells and to use active bi-
ological transport mechanisms. This opens
a wide potential for targeted transport espe-
cially of sensitive drugs over barriers in the
body to the area and tissue of interest.



Fig. 2: Scanning electron micrograph of
spherical and rod-shaped gold nanopar-
ticles

Research at the department focuses on
nanoparticles for different purposes. Syste-
matic studies regarding the influence of na-
noparticle shape, size and surface chemist-
ry on the interaction with cells are one area
of interest (Figure 2). Our results demons-
trate that rather simple changes in surface
chemistry of nanoparticles can significantly
affect the behavior of human immune cells.
This may be used to influence inflammati-
on and healing processes for example af-
ter implantation. A particular research fo-
cus is put on colloidal hydrogels, so-called
nanogels. They combine characteristics of
hydrogels like biocompatibility, high-wa-
ter content as well as tunable chemical
and mechanical properties with the fea-
tures of nanoparticles such as high-surface
area and overall sizes in the range of cellu-
lar compartments. These properties make
them intriguing candidates for entrapment
of hydrophilic bioactive molecules to provi-
de a hydrophilic environment and protect
them from degradation. Oxidative cross-Ilin-
king of thiofunctional polymers for example
yields nanogels that are stable in extracel-

as well as source of reversibly bound solub-
le factors, which control their growth and
differentiation. Besides the 3D matrix of a
specific tissue, thin layers of basal mem-
branes control structural properties of our
body and provide a basis for an unidirectio-
nal growth, as for example in skin.

Core activities at FMZ are the synthesis, for-
mulation and evaluation of biodegradable
materials to create structures that mimic
the natural ECM as close as possible. For
this approach modified biopolymers as well
as biocompatible functional polymers are
used to prepare coatings, hydrogels and na-
nofibrous constructs. To generate a structu-
ral hierarchy, methods such as electrospin-
ning of solutions and melts and rapid-pro-
totyping techniques are currently applied.
In this field of activity, a novel and interna-
tionally uniqgue method was further develo-
ped to prepare fibrous scaffolds with a con-
trolled fiber deposition to control cell growth

S0 um

Fig. 3: Cell growth on melt electrospun fi-
bers.

on a micrometer scale. Further modificati-
ons of the fibers with new polymeric additi-
ves towards biomimetic in vitro cell cultures
and clinical applications are at the moment
an intensive research focus (Figure 3).

Furthermore, an accredited and ZLG ap-
proved testing laboratory is associated to
this competence field. Here cytocompatibil-
ity testing according to DIN EN ISO 10993-
5 is performed for materials developed in
the department as well as by order of exter-
nal customers.

Teaching

The teaching activity contains lessons about
functional materials for clinical applications
and their interaction mechanisms with the
biological system, courses about quality
management systems and risk analysis of
medical devices, medical application of X-
rays, as well as practical measuring tech-
niques for material analysis and polymer
chemistry. The lectures are designed for
dental students, graduate students of Bio-
medicine and, together with the faculty of
Physics and Astronomy for students of “Na-
nostrukturtechnik”. Special attention is laid
on the transfacultative and interdisciplinary
bachelor- and master programme “Funk-
tionswerkstoffe”.

Singh S, Topuz F, Hahn K, Albrecht K, Groll

J. (2013) Embedding of Active Proteins
and Living Cells in Redox-Sensitive Hy-

drogels and Nanogels through Enzymatic
Cross-Linking. Angewandte Chemie Inter-

national Edition 52:3000-3003.

lular spaces in the body and in the blood,
while the reductive cytosolic conditions af-
ter cellular uptake lead to rapid degradation
of the particles and release of the payload.
Application of these special nanoparticles
for targeted drug delivery is at the moment
one core activity.

Vorndran E, Geffers M, Ewald A, Lemm M,
Nies B, Gbureck U. (2013) Ready-to-use
injectable calcium phosphate bone ce-
ment paste as drug carrier. Acta Biomate-
rialia 9:9558-9567.

(Micro-)Biology

Focus of the biological laboratory is the
interaction of cells with biomaterials and
functional materials developed in the de-
partment. For this purpose preferentially
human cell types, primary cells as well as
cell lines, and prokaryotic cells of different
strains are used. The microbiology section
deals with testing of newly developed anti-
microbial surface modifications like Ti(Ag)N
coatings on metal substrates. Cell biology
focuses on cell-surface interactions in 2D
and 3D culture systems including matrices
like gels and fibres. Additional key aspects
are the interaction of cells with nanomateri-
als as well as co culture systems.

Schmitz T, Hertl C, Werner E, Gbureck U,
Groll J, Moseke C. (2013) Oxygen diffusi-
on hardening of tantalum coatings on cp-
titanium for biomedical applications. Sur-
face & Coatings Technology 216:46-51.
Artificial Extracellular Matrix
Bartneck M, Heffels KH, Pan 'Y, Bovi M,
Zwadlo-Klarwasser G, Groll J. (2012) In-
ducing healing-like human primary macro-
phage phenotypes by 3D hydrogel coated
nanofibres. Biomaterials 33:4136-4146.

Within their natural surrounding cells are
supported by an extracellular matrix (ECM)
that enables their survival and determines
their adhesion, growth, proliferation, mig-
ration, differentiation and function. Main
components of all ECMs are hydrogels and
insoluble protein fibers that serve as binding
sites and mechanical scaffold for the cells

Kettel MJ, Hildebrandt H, Schaefer K, Mo-
eller M, Groll J. (2012) Tenside Free Pre-
paration of Nanogels with High Functio-
nal B-Cyclodextrin Content. ACS Nano
6:8087-8093.

115



4.4 Department of Oral and Maxillofacial Surgery

Professor Dr. med. Dr. med. dent.
Alexander Kiibler
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97070 Wiirzburg

Phone: 0931/201-72720

Fax: 0931/201-72700

E-mail: mkg@mail.uni--wuerzburg.de
www.mkg.uni-wuerzburg.de

Mission and
Structure

The clinic provides 40 permanent beds and
covers the whole spectrum of oral and ma-
xillofacial plastic surgery. Beside the in-pati-
ent care (about 1.600 patients each year),
approximately 18.000 patients are treated
in the outpatient clinic. Furthermore the cli-
nic provides a comprehensive consultant
support, particularly for the paediatric cli-
nic (craniofacial dysplasia and cleft-lip-pa-
late patients) and within the interdisciplina-
ry emergency treatment and intensive care
of traumatised patients. Together with the
adjacent specialities, especially orthodon-
tics, neurosurgery, paediatrics and ENT,
the interdisciplinary treatment of patients
with complex malformations and trauma is
ensured. The clinic is part of the Compre-
hensive Cancer Center Mainfranken and is
certified as organ center for head and neck
tumors as well. Furthermore the depart-
ment belongs to the Musculoskeletal Cen-
ter Wirzburg and to the Craniofacial Center
Wirzburg.

Within the in-patient treatment as well as
the consultation hours for outpatients, we
treat patients with:

¢ tumors of the head and neck (treat-
ment and functional and aesthetical
reconstruction including microsurgical
tissue transfer)

e trauma of jaws and face

e craniofacial dysplasia (orthognathic
malformations, clefts of lip and palate,
craniosynostoses)

e plastic-aesthetic reconstruction

¢ dental implants including bone aug-
mentation

e oral surgery (e.g. cysts, abscesses, 0s-
teomyelitis)

¢ diseases of salivary glands

¢ TMJ disorders

e atypical facial pain and nerve lesions

Major Research
Interests

Research team for tumor biology of oral
squamous cell carcinoma
(U. Muller-Richter, S. Hartmann, R. Brands,
C. Linz, A. Seher, A. Kubler)

Focus of the research is the characterisa-
tion of the cancer/testis antigen subgroup
MAGE-A in oral squamous cell carcinoma.
Distinct antigens are investigated concer-
ning their clinical relevance for prognosis
and therapy. In particular the response to
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adjuvant tumor therapy like radiotherapy
and chemotherapy are investigated. Fur-
thermore distinct signal pathways are cha-
racterised to establish new concepts for
personalised tumor therapy. A further pro-
jectis the identification of microRNAs in oral
squamous cell carcinoma to individualise
tumor therapy. The screening of microRNAs
via affymetrix array technology using bioin-
formatical analysis results in the identi-
fication of prognostic or stage descriptive
biomarkers.

Clinical research team for differential
diagnosis of oral mucosa lesions
(U. Muller-Richter, M. Freitag, A. Kibler)

The investigations aim to establish new
markers which improve the estimation of
the prognosis of different oral lesions. That
shall enable the assessment of the dignity
and help to establish screening methods.
Novel diagnostic tools like oral brush biopsy
are included.

Clinical research team for bisphospho-
nate-associated necrosis of the jaw
(C. Linz, A. Seher, U. Mller-Richter)

The therapy unit ,multiple myeloma“ of
the ,Sander Stiftung”“ is an interdisciplina-
ry concept that summarize the clinical and
scientific expertise of many institutes of the
university hospital wirzburg. The focus of
our group is the analysis of bisphosphona-
te-associated necrosis of the jaw in multiple
myeloma patients to identify important cli-
nical markers or biological factors which are
responsible for the induction of heavy bone
destruction or bone necrosis in the man-
dible. So far it is unknown which conditions
lead to this extreme phenotype in 1 to 3%
of bisphosphonate treated patients.

Research team for tissue regeneration
of oral mucosa

(U. Mller-Richter, C. Linz, A. Fuchs, A. Kiib-
ler, J. Groll (Department of Functional Mate-
rials in Medicine and Dentistry))

The main focus is the evaluation of various
dermal equivalents, i.e. biopolymer matri-
ces with cultivated fibroblasts on their sur-
face. The aim is the tissue engineering of
oral mucosa. The comparison of typical co-
cultures (dermal equivalents plus keratino-
cytes) with dermal equivalents alone tends
to reveal insights about dermal-epithelial in-
teraction. A further topic is the investigation
of the vascularisation capability using this



model. The mechanical forces affecting a
transplant in the oral cavity are emulated
and analysed (mechanotransduction).

A further project is the development of a
membrane for guided tissue and bone re-
generation by means of electrospinning.
Therefor a bipolar functionalised and bac-
terial-seal membrane is produced, which
enables adhesion and growth of fibroblasts
and keratinocytes on its topside and provi-
des a continuous release of antibiotics at
the bottom. The degradable membrane has
a life time of approximately 3 month.

Three dimensional stereophotogram-
metric diagnosis and treatment evalu-
ation of children with craniofacial ano-
malies

(H. Béhm, C. Linz, P Meyer-Marcotty (De-
partment of Orthodontics), T. Schweitzer
(Department of Neurosurgery)

This clinical study examines children with
premature closure of the cranial sutures or
positional plagiocephaly. The aim of this pro-
ject is: First, to establish a three dimensio-
nal stereophotogrammetry as a non-invasi-
ve imaging technique in diagnostics and fol-
low up of infantile skull deformities; second,
comparing different therapeutical strategies
(surgical or conservative approach in child-
ren with a sagittal craniosynostosis, and
molding therapy in positional plagiocephaly
(with an individual CAD/CAM manufactured
orthesis) versus positioning and physiothe-
rapy alone) in regard to morphologic skull
changes and neuropsychological develop-
ment. Documentation and analysis of ear-
ly language skills as well as individual evo-
lution of neuropsychology parameters are
monitored at different defined time-points.
Predictive parameters for counseling and
disease progress under different therapeu-
tical strategies will be defined.

Research team for bone regeneration
and bone substitution

(U. Klammert, U. Gbureck, E. Vorndran
(both Department of Functional Materials
in Medicine and Dentistry))

Novel bone replacement materials with cal-
cium and magnesium phosphate chemistry
which are fabricated by the rapid prototy-
ping technique of 3D powder printing, are
characterised concerning their physical,
chemical and biological suitability. Implants
are manufactured in a defect-specific de-
sign by means of a CAD/CAM processing
chain. Furthermore the biological properties

of the matrices are modified by addition of
polymers for regulation of their degradation
and by addition of bioactives (e.g. growing
factors).

Research Team Modern Imaging
(C. Linz, C. Blumel (Nuklearmedizin), U.
Muller-Richter, A. Kubler)

The diagnostic specifity and sensitivity of
neck lymph knot staging can be increased
via FDG-PET/CT. Aims of this study are dia-
gnostic improvement, early identification of
relapses or metastasis and the reduction of
radiation exposure. In addition we use 3D-
based sentinel lymph node diagnostic for
head and neck tumors. The illustration of
sentinel lymph nodes allows displaying the
first draining lymph node stations. The de-
clipseSPECT-System is a radioactive based
imaging technology for three dimensional
orientation in real time during the tumor
operation. The visualization is achieved via
an infrared signal transmitted by an acustic
gamma sonde that allows the illustration of
the complete operation room per infrared
sensitive video camera. The goal is a dras-
tic reduction of the morbidity and mortality
through a high selective elimination of the
lymph nodes.

Teaching

The clinic ensures theoretical and practical
educational engagements within both the
medicine and the dentistry course.

For medical students the clinic provides op-
portunities within multidisciplinary lessons
and clinical traineeships. In the context of
interdisciplinary oncological lectures typi-
cal tumorous lesions of the oral cavity, jaw
and face are presented, including treatment
strategies and reconstructive options.
Within dentistry the fields of oral structure
biology, oral pathology, oral and maxillofa-
cial surgery as well as dental radiology are
taught. That includes the local dental ana-
esthetic techniques. These various fields
are communicated theoretical as well as in
practical courses and clinical traineeships.
Furthermore the clinic is involved in the ad-
vanced education for already approbated
colleagues due to the organisation of cer-
tified meetings and courses, e.g. an annu-
al international course on orthognathic sur-

gery.
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4.5 Department of Prosthodontics
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Mission and
Structure

The Department of Prosthodontics current-
ly has 51 employees and is one of five de-
partments in the Dental University Clinic. Its
main mission is to provide theoretical and
hands-on education to students in mate-
rial sciences as well as medical fields. The
ambulatory care covers all fields with main
focus on prosthetic-restorative dentistry.
Classic restorations like crowns, bridges
or removables are supported as are cur-
rent techniques, such as metal-free-, im-
plant-, perioprosthodontics and facial pros-
theses, in addition to which treatment of
cranio-mandibular dysfunctions and myofa-
cial pain syndroms is offered.

Major Research
Interests

Clinical field studies and experimental re-
search in the field of dental implantology
are prominent research topics. Department
staff are working with temporary — and since
one year — short implant designs with focus
on handling and fracture properties of these
implants. For many years research has also
focussed on the concept of “strategic” and
angulated implants in conjunction with re-
movable dentures with special attention on
the aspect of superstructure wear.

A workgroup in cooperation with other fac-
ulties (Department of Experimental Phys-
ics 5 under supervision of Prof. Dr. Jakob)
is working on implementation of magnet-
ic resonance tomography into dental medi-
cine (dMRT). The long-term goal is to elimi-
nate diagnostic routines which make use of
X-rays and introducing therapeutic modali-
ties. For example, information about anato-
my of teeth and alveolar processus as well
as the amount and density of alveolar bone
can be used in surgical planning.

Protocols for high and ultra-high resolution
MRI that have been under development
since 2004 have been further refined. Es-
pecially replacement of VIBE- by TSE-se-
quences sequences yielded a simplyfied
and therefore faster dataset segmentation
by clearer depiction of compact bone (Fig-
ure 1).

An improved modality for digital impression
reduces the likelihood of negative interac-
tion between soft tissue and prepared teeth
when the patient’s anatomy is less favour-
able.

As motion artefacts decrease quality of MR
imaging a marker based method was devel-
oped which allows quasi-prospective mo-
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tion correction and also post-processing.
This method is currently being evaluated in
3D-TSE measurements.

Whole-body MR scanners are expensive to
purchase and maintain due to their capabili-
ties and infrastructural requirements. To cir-
cumvent this hurdle a cooperation between
the Department of Prosthodontics and the
University of Sheffield examined the possi-
bilities for a dedicated MR dental scanner.
At the centre of this device is a 0.2T perma-
nent magnet that brings the cost down to
15% of that of a current scanner equipped
with a superconducting magnet. Measure-
ments were carried out to determine cardi-
nal parameters such as SNR, resolution of
a given volume in a certain measurement
time.

The requirement for a process of age deter-
mination that can be used in a court of law
has led to an interdisciplinary cooperation
with the Ludwig-Bolzmann-Institute in Graz,
Austria. In this study, key parameters are
deduced from magnetic resonance imaging
and conventional x-ray pictures of a given
patient and are then interpreted statistical-
ly. To present, over 250 datasets have been
examined.

The “Wuerzburg Post”, which was devel-
oped by the Department of Prosthodontics
and has been commercially available since
2006, is undergoing clinical testing as part
of a long-term study. Since May 2005 to
December 2013 almost 400 of these cores

the newer measurement protocol is depic-
ted on top, the older on the bottom. De-
spite two different measurement and seg-
mentation methods the inferior alveolar
nerve is depicted clearly.



Fig. 2: Novel tooth mobility setup. A spherical magnet is affixed to the left tooth, on the
right a hall sender is glued to the incisor thus making measurement of relative motion
possible.

have been placed in fractured teeth. The
design has proven to be competitive in clin-
ical application to “classic” post-and-cores
and has established a position in which it
has become standard therapy for fractured
telescopes.

Measuring tooth mobility is one further field
of research. The older method of placing a
light source on one tooth and a CCD cam-
era on the other has been replaced by an-
other setup that makes use of a spherical
magnet and an application specific integrat-
ed circuit (ASIC) developed by the Fraunhof-
er Insititute for Integrated Circuits. With this
hall-sensor setup, relative motion can be
captured in high spatial and temporal reso-
lution (Figure 2).

. Teaching

The premed curriculum comprises two
classes (technical propaedeutics, 60 stu-
dents and Phantom |, 60 students). The six
week Phantom Il course takes place annu-
ally during the summer off-term. A total of
ca. 360 students participated in the medi-
cal courses, aided by 8 instructional vide-
os, 4 written instructional booklets and two
scripts for material sciences. Material sci-
ence classes span two semesters. All ma-
terials are also made available as digjtal
downloads. Beginning 2010, a supplemen-
tary eLearning project has been created in
cooperation with the VHB.

Two clinical courses are being offered as part
of the medical curriculum for fourth and fifth
year students, during which the trainees
treat own patients under close supervision
of professors and assistant doctors. Ca. 53
students are trained per class. The lecture
on prosthodontics (Prof. Dr. Dipl.-Ing. E.-J.
Richter) covers general fields of prosthet-
ic dentistry, whereas the lecture on special
prosthodontics aims at CMD and geriatric
dentistry (Prof. Dr. R Pospiech). Both lec-
tures span two semesters.

On average, each student performs be-
tween two and three restorations which are
subject to individual grades. In 2013 this
equated to almost 600 prosthetic restora-
tions which were made per class, as well
as about 400 during the ten-day final state
examinations. In each course there are ei-
ther one two written tests, summing up to
roughly 300 corrections and gradings!
Eight movies, four clinical instructory scripts
and two material science booklets have
been made available to students, whom
also have download access to pdf files of
lecture content.
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Mission and
Structure

The Department of Operative Dentistry and
Periodontology (16 dentists - 4 of them in
the section of periodontology-, 12,5 den-
tal assistants -2.5 of them in the section
of periodontology-, 2 dental technicians) is
equipped with 10 dental chairs - 3 of them
in the section of periodontology-, 2 working
centres for the dental technicians and faci-
lities for taking radiographs. For the practi-
cal part of the students” education 24 den-
tal chairs are available, 40 working stations
for dental technicians as well as 55 dum-
mies for preclinical traning.

The area of responsibility of the Depart-
ment of Operative Dentistry and Periodon-
tology covers prevention, diagnostics and
therapy of diseases to enamel and dentine
(caries, abrasion, erosion and trauma) as
well as to the pulp (pulpitis, trauma) and
to the periodontal ligament (periodontitis)
and their sequelae. Each year approximate-
ly 4,000 outpatients are treated. In co-ope-
ration with the Department of Paediatrics,
the Department of Anaesthesiology and the
Department for Oral and Maxillofacial Sur-
gery patients can be treated in general ana-
esthesia.

In patient-care special emphasis is placed
on minimally invasive cavity preparation and
on adequate restoration of these cavities

using adhesive techniques: Due to micro-
mechanical bonding of restorative mate-
rials to conditioned enamel and dentine,
the preparation of macro-mechanical cavi-
ties - with further loss of healthy tooth-sub-
stance - can be avoided. Further emphasis
is based on Esthetic Dentistry: adjustments
of contour-, colour- and position-anomali-
es with non-invasive or minimally-invasive
techniques are made possible through the
use of adhesive materials and modern re-
sin-based composites. In the majority of ca-
ses there is no more need to prepare the
teeth for veneers or full crowns. Preserving
healthy tooth substance and dispensing
with lab-made restorations are obvious ad-
vantages in respect of biologic and financial
interests (Fig.1).

Research at the Department of Operative
Dentistry and Periodontology is focused on
the evaluation of restorative materials, ap-
pliances and devices required for conserva-
tive restorative therapy. In this context, the
interactions between restorative materials
and dental hard tissues and among diffe-
rent restorative materials are studied.

Major Research
Interests

A universal testing machine allows the de-
termination of mechanical properties (com-
pressive strength, flexural strength, tensile

Fig. 1: Restoration of ,black triangles” (dark interproximal spaces) in front teeth using
non-invasive direct composite resin restorations.
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bond strength, shear bond strength, extru-
sion shear bond strength). Deformation of
teeth under load and during photo-activa-
ted polymerization of resin-based compo-
site restorations can be studied using dis-
placement transducers. Additional experi-
mental setups allow the evaluation of the
kinetics and the total amount of polymeri-
zation shrinkage of restorative resin-based
composites, as well as the spectral irradi-
ance of dental light curing units.

The marginal seal of restorations is evalu-
ated using dye penetration techniques and
computer-based image analysis. The mar-
gin fidelity of restorations in vivo and in vitro
is monitored morphologically by the replica
technique and a scanning electron micros-
cope, which is used together with other de-
partments of the dental school.

An atomic force microscope is used in coo-
peration with the Department and Chair of
Functional Materials in Medicine and Den-
tistry for studying the interface between
dental hard tissues and restorative mate-
rials.

The purpose of the current clinical studies
is to compare newly developed restorative
materials and appliances with those consi-
dered to be the gold standard in the past.
In some cases, undergraduate students can
be involved in these studies. This lets them
come to know the different tasks of a uni-
versity hospital.

Currently, endodontic treatments, perfor-
med during the students’ courses 10 ye-
ars ago, are clinically and radiographically
examined. An investigation of this kind is
nationwide unique so far. Moreover, a new-
ly developed rubber dam system (appliance
for moisture control during operative proce-
dures) was compared to the conventional
one. The general acceptance among both
clinicians and patients was good, which is
in contrast to the majority of data publis-
hed so far.

Another clinical study evaluates an impro-
ved dental resin composite, which will be
mainly used in the anterior region. The du-
ration of this study will be four years.
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4.6.1. Division of Periodontology
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Mission and
Structure

Besides Prof. Schlagenhauf the staff of the
division comprises further four dentists and
3 dental assistents. The Division of Period-
ontology forms part of the Department of
Conservative Dentistry and Periodontology
and is a clinical center for referrals of pa-
tients suffering from severe periodontal dis-
ease beyond the scope of an average prac-
ticing dentist. Especially the therapy of re-
fractory aggressive periodontitis and gingi-
voperiodontal manifestations of systemic
diseases is at the focus of the special com-
petence provided by the division to referring
dentists and the public in the region of Un-
terfranken and beyond. In collaboration with
the Institute of Microbiology and Hygiene of
the University of Wuerzburg antiinfectious
strategies for the therapy of aggressive per-
iodontitis and perimplantitis have been de-
vised. Furthermore a therapy concept for
the treatment of oral manifestations of juve-
nile hypophosphatasia has been developed
in close contact with the Pediatric Clinic of
the University of Wuerzburg. Also surgical
interventions for the minimally invasive cor-
rection or regeneration of periodontal lesion
belongs to the clinical standard procedures
provided by the division.

Major Research
Interests

The main research projects of the Division.
of Periodontology are listed below. Some of
them are joint efforts in collaboration with

other institutes and clinics in Wurzburg and
other national or international institutions.

Adjunctive use of systemic antibiotics
in the therapy of chronic and aggressive
periodontal disease

(U. Schlagenhauf, Y. Jockel, M. Bechtold)

In preceding clinical trials realized in col-
laboration with the Institute of Hygiene and
Microbiology the adjunctive use of system-
ic antibiotics subsequent to the mechan-
ical removal of microbial biofilms for ex-
posed root surfaces resulted in a marked
enhancement of periodontal healing even
in severly compromised teeth. The extend-
ed periodontal healing made it possible
to maintain severly compromised teeth in
function long-term, which, previously had to
be removed already at the beginning of the
initial phase of periodontal therapy. In order
to further verify the scientific validity of this
tooth-saving therapy concept, the Division.
of Periodontology participates in a multi-
center clinical trial supported by the Deut-
sche Forschungsgemeinschaft (DFG) and is
contributing more than 100 own study pa-
tients.

Periodontal diseases and cardiovascu-
lar health

(Y. Jockel, G. Ertl, C. Angermann, U. Schla-
genhauf)

Recent investigations performed in collabo-
ration with the Clinic for Internal Medicine |
revealed, that patientes suffering from per-

Fig. 1: Periodontal inflammationin a patientsuffering from hereditary plasminogen deficiency.
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Fig. 2: Pronounced plaque-induced gingi-
val inflammation in a patient with insuffi-
cently controlled diabetes type I.

iodontal disease frequently display a sig-
nificantly elevated vascular augmentation
when compared to age-matched periodon-
tally healthy controls. Whether successful
periodontal therapy has a significant impact
on the status of cardivovascular health is
subject to an ongoing clinical trial which
also is realized in collaboration with the
Clinic for Internal Medicine | and supported
by the DFG.

Socket preservation after tooth extrac-
tion
(S. Fickl)

Subsequent to the extraction of a tooth the
neighbouring alveolar bone tends to be re-
sorbed to an extent, which frequently en-
dangers a functionally and esthetically in-
conspicuous rehabilitation of the defect by
a fixed bridge or a dental implant without
additional surgical augmentative interven-
tions. Preliminary clinical studies proved
that a preferably tight seal of the alveolar
bone defect by the placement of a mucosal
connective tissue graft significantly reduced
the exent of aveolar bone resorption. The
identification of further co-factors is subject
of current investigations.

Teaching

Dental undergraduate training compris-
es the clinically most relevant aspects of
periodontal diagnosis and therapy. Subse-
quent to the intensive teaching of the basic
principles of periodontology firstly in dum-
my heads and subsequently in real patients
nonsurgical minimally invasive periodon-
tal therapy procedures are instructed and
trained under the close supervision of ex-
perienced clinicians. The basic facts of per-
iodontal surgergy are also demonstrated
and practically instructed in a pig jaw mod-

el. Junior staff members of the Division of
Periodontology are given the opportunity
to acquire a formal postgraduate speciali-
zation in periodontology by following a for-
mal 3 year postgraduate training program
according to the guidelines of the German
Society of Periodontology.
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5 Additional Scientific Units

In this chapter information on scientific in-
stitutions, cooperations and centers will be
given which are initiated or partly organized
by the Medical Faculty. The chapter com-
prises information on three Collaborative
Research Centers (Sonderforschungsbe-

reiche), five Transregios, one Clinicial Re-
search Unit and three Graduate Colleges
which are performed together with instituti-
ons of other faculties, especially of the Bi-
ological Faculty. Furthermore, in total twel-
ve Research Centers and Centers for Re-
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search and Treatment, as well as eleven na-
tional and international Research Alliances
and the Graduate School of Life Sciences
(GSLS) are described.



5.1

Research and Treatment

5.1.1

Rudolf
Virchow

Professor Dr. med. Martin Lohse
(Chairman)

Josef-Schneider-Str. 2

97080 Wiirzburg

Phone: 0931/31-80330

Fax: 0931/31-87321

E-mail: rvz@virchow.uni-wuerzburg.de
www.rudolf-virchow-zentrum.de

Professor Dr. Dr. h.c. mult. Roland Benz
(until 2013)
(Membrane Biophysics)

Dr. Shashi Bhushan (until 2013)
(Structural Investigation of Protein Synthesis)

Professor Dr. Utz Fischer (since 2010)
(RNA Metabolism and Neuronal Diseases)
Phone: 0931/31-84029

Professor Dr. Antje Gohla
(HAD Phosphatases)
Phone: 0931/31-80099

Dr. Katrin Heinze (Biophotonics)
Phone: 0931/201-48717

Professor Dr. Dr. h.c. Martin Heisenberg
(since 2010)

(Brain and Behaviour)

Phone: 0931/31-84451

PD Dr. Heike Hermanns
(Inflammatory Cytokine Signaling)
Phone: 0931/31-80362

Professor Dr. Carsten Hoffmann (since 2012)
(G Protein-Coupled Receptors)
Phone: 0931/31-48304

Dr. Asparouh lliev (until 2013)
(Membrane/Cytoskeleton Interactions)

Professor Dr. Caroline Kisker

(Structural Biology: DNA-Repair and Structu-
re-Based Drug-Design)

Phone: 0931/31-80381

Dr. Stephan Kissler (until 2012)
(Immune Tolerance)

Professor Dr. Bernhard Nieswandt
(Vascular Biology)
Phone: 0931/31-80406

Zentrum

General
Information

In 2001, the University of Wirzburg won ap-
proval in the context of the first nationwide
competition of the German Research Foun-
dation (DFG) for Research Centers. The
concept of the Rudolf Virchow Center was
chosen among 80 submitted concepts. Af-
ter reconstruction of the temporary accom-
modation, the Center was founded in 2002.
In July 2009, researchers of the Rudolf Vir-
chow Center and the Center for Infectious
Disease Research moved together into a
new building, the former surgical hospital.
Almost 10.000 m? of space with excellent
facilities are now open for research, tea-
ching and training, as well as events for the
public. The Center received funding as the
DFG Research Center for Experimental Bio-
medicine for 12 years until June 2013; it is
now being continued as a Central Research
Institution of the University of Wirzburg with
funds of the State of Bavaria, the University
and the Medical Faculty.

The center spans multiple faculties and
was therefore established as a central in-
stitution of the University. Group leaders, if
they are professors, belong to the Medical
Faculty or have a dual membership in an-
other faculty. The Rudolf Virchow Center is
composed of different elements in research
and teaching (Fig. 1). Its interdisciplinary re-
search focuses on ,target proteins“, which
are analyzed at several levels from mole-
cules to diseases.

Right from the beginning the Rudolf Virchow
Center’s intention was to create innova-

Research Centers and Centers for

Rudolf Virchow Center for Experimental Biomedicine

tive structures within a University. An Insti-
tute for Junior Research Groups was estab-
lished, providing junior scientists with the
possibility to work independently with the
option of extension into temporary research
professorships (tenure track) for excellent
group leaders. The Core Center comprises
groups that develop and utilize innovative
and special research methods. Excellent
established scientists have the possibility to
concentrate on a five-year, high-risk project
as Research Professors on the model of
American Howard Hughes professorships.
The Rudolf Virchow Center offers Sen-
ior Professorships to scientists who want
to continue their research programs after
their retirement to emeritus status. The re-
search programs of these scientists are in
the general field of the center, but they are
largely funded by external grants. The Bio-
Imaging Center comprises research groups
supported by the State of Bavaria and the
University of Wulrzburg as basic funding,
who study biological problems with optical
methods. In order to strengthen collabora-
tions with researchers in Wirzburg the RVZ
Network program was added. In addition to
research, the Rudolf Virchow Center was
also involved in conceiving and establish-
ing the new Bachelor and Masters Program
in Biomedicine, initiated in the winter term
2001/02 at the University of Wurzburg, and
is now coordinating the Program. It is also
involved in the more recently established
programs in Biochemistry (BSc/MSc), the
MSc-program in Experimental Medicine,
and the FOKUS Program “Life Sciences”. A
Graduate School for Biomedicine was de-

Research and Senior
Professorships

Core Center

Rudalf

Rugledd Virghew Center,/OFG Research Cenber for Experimental Biomedicing

Scientific Advisory Board

Sciences Section Biomedicine

BSc/MSc Program Biomedicine
Graduate School for Life
Public Science Center

Bio-Imaging Center

RVZ Metwork

Fig. 1: Structure of the Rudolf Virchow Center.
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Professor Dr. Hermann Schindelin
(Structural Biology: Protein Folding, Function
and Degradation)

Phone: 0931/31-80382

Professor Dr. Andreas Schlosser

(Mass Spectrometric Analysis of Posttransla-
tional Protein Modifications)

Phone: 0931/31-86888

Dr. Grzegorz Sumara (since 2013)
(Hormonal Regulation of Metabolism)
Phone: 0931/31-89263

Dr. Ingrid Tessmer
(Single Molecule Studies of DNA Repair)
Phone: 0931/31-80425

Dr. Ann Wehman (since 2013)
(Membrane Biology)
Phone: 0931/31-81906

Professor Dr. Alma Zernecke (until 2013)
(Immunopathogenesis of Atherosclerosis)
Phone: 0931/31-80373

veloped that has become the nucleus for
a large-scale reform of graduate training at
the University and culminated in the foun-
dation of the “Graduate School of Life Sci-
ences”. This school won approval in the
context of the national “Excellence Initia-
tive” in the fall of 2006. Finally, the “Pub-
lic Science Center“ organizes events for the
general public, in particular several courses
and projects for pupils.

Major Research
Interests

At the time of reporting 15 research groups
are established at the Rudolf Virchow Cent-
er. Research groups work on “target pro-
teins®. The research pursued at the Center
can therefore be grouped into four Research
Fields: (1) Protein Structure and Function,
(2) Proteins in Cellular Signaling, (3) Nucle-
ic Acid Binding Proteins, and (4) Proteins in
Cell-Cell Interactions and Motility. The main
projects reflect the focus on cell surface
proteins and their signaling proteins, and
on nucleic acid binding proteins.

Membrane Biophysics
(R. Benz)

The group studies the effects of membrane
active prokaryotic toxins and the trans-
port of bacterial toxins into eukaryotic tar-

get cells. Here, the interactions of cytolyt-
ic bacterial toxins with biological and artifi-
cial membranes are of particular interest.
These toxins form membrane pores, leading
to a collapse of membrane structure and to
the dissipation of membrane potential. The
processes involved in toxin transport across
artificial lipid bilayers and cell cultures are
the topics of our research, together with
studying membrane active molecules with
artificial lipid bilayer membranes.

Structural Investigation of Protein Syn-
thesis
(S. Bhushan)

Our group is interested in studying 3-dimen-
sional structures of macro-molecular cellu-
lar machineries such as the ribosome. Ri-
bosomes are very important; first they make
all the proteins required in a cell or orga-
nism. Secondly, they are also target for se-
veral antibiotics. Cryo-EM in combination
with single particle reconstruction is our
main method to study different functional
states of the translating ribosomes. Besi-
de ribosomes, we are also very much in-
terested in determining sub nanometer re-
solved structures of other macromolecular
complexes such as the protein translocati-
on machinery, DNA repair complex, etc.

RNA Metabolism and Neuronal Di-
seases
(U. Fischer)

The generation and translation of eukary-
otic mMRNAs depends on the elaborate inter-
play of a large humber of trans-acting fac-
tors. These factors are organized in functio-
nal units, which catalyze the steps in mRNA
metabolism and coordinate their temporal
progression. Our group studies the functio-
nal dynamics of key machineries acting on
mRNA. These include the pre-mRNA pro-
cessing spliceosome, as well as the riboso-
me. In addition, our group is interested in
the question of how defects in mMRNA meta-
bolism can lead to human diseases.

HAD Phosphatases
(A. Gohla)

HAD-type phosphatases are an emerging
class of enzymes with essential functions
for transcription, cellular metabolism and
cytoskeletal dynamics. We aim to under-
stand the regulation as well as the physio-
logical and pathological roles of Chronophin
and AUM, two novel mammalian HAD phos-
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phatases that we have discovered. Build-
ing on the important role of chronophin for
cofilin-dependent actin remodeling, our re-
search has a strong focus on signaling to the
cytoskeleton. Altered cytoskeletal dynamics
play crucial roles in the pathogenesis of car-
diovascular diseases and malignant tumors,
and we now know that chronophin and AUM
are deregulated in some of these diseases.

Biophotonics
(K. Heinze)

In an interdisciplinary approach we combine
high-resolution concepts of fluorescence mi-
croscopy with tricks from material sciences.
Our approach involves designing and nano-
fabricating so-called metamaterials with ne-
gative refractive properties that can serve as
modified microscope substrates for fast ima-
ging of biological surfaces with superresoluti-
on. Suitable for live cell applications this low-
invasive approach offers a fascinating pros-
pect of observing individual biomolecules in
their native environment and understanding
how they act in concert.

Brain and Behaviour
(M. Heisenberg)

We study the fly Drosophila melanogaster
trying to understand how the brain organiz-
es behaviour. No other organism offers sim-
ilar tools to manipulate the brain in the liv-
ing, behaving organism and to relate behav-
jour to its underlying substrate. We analyse
operant behaviour and in particular operant
learning, selective attention, and endog-
enously changing perceptual hypotheses.
We pay special attention to initiating activity
and the adaptive role of chance in the brain.
The understanding of brain function at the
behavioural level is still in its infancy.

Inflammatory Cytokine Signaling
(H. Hermanns)

Deregulated cytokine signaling is involved
in the pathogenesis of a large number of
diseases including chronic inflammation,
autoimmunity and cancer. A large number
of cytokines transduces signals via shared
cell surface receptors that form multi-mo-
lecular complexes. This explains why many
of the signaling cascades are common to
a number of different cytokines, but disre-
gards the question of signaling specificity.
Using the family of interleukin-6-type cy-
tokines as a model system the laboratory
investigates this question.



G Protein-Coupled Receptors
(C. Hoffmann)

In order to transduce a signal of a hormone
or prescription drug across the plasma mem-
brane G-protein-coupled receptors (GPCRs)
need to undergo conformational changes.
The focus of our research is to investigate
such conformational changes during GPCR
activation and deactivation. Therefore we de-
velop FRET-based probes for GPCRs to image
the conformational change in living cells and
millisecond time resolution. The use of such
FRET-based sensors allows us to study re-
ceptor ligand interaction directly at the level
of the receptor itself. Thus we are able moni-
tor the effects of potential future drugs at the
protein level and can correlate the observed
data with effects on different signalling path-
ways triggered by receptor activation.

Membrane/Cytoskeleton Interactions
(A. lliev)

Streptococcus pneumoniae is a common
pathogen causing the most frequent form of
bacterial meningitis. A major virulence fac-
tor of S. pneumoniae is the pore-forming
toxin pneumolysin. It induces rapid cell lysis
or apoptosis in a concentration-dependent
manner. The serious outcome and progno-
sis of pneumococcal meningitis contrast
with the limited presence of cell death. The
aim of the project is to clarify the molecu-
lar steps leading to the small GTPase acti-
vation, to redistribution of the cytoskeleton
and to changes in cell signaling of neuronal
target cells after pneumolysin challenge.

Structural Biology: DNA-Repair and
Structure-Based Drug-Design
(C. Kisker)

Maintenance of the genetic information is
crucial for all living organisms. Thus different
DNA repair mechanisms exist to protect our
genome from endogenous and exogenous
attacks. Defects in these repair mechanisms
have serious consequences leading to a dra-
matically increased predisposition to can-
cer and accelerated ageing as well as many
other diseases. Among the various DNA re-
pair mechanisms available to the cell nucle-
otide excision repair (NER) stands out be-
cause of its broad substrate specificity. The
group aims to understand the fundamental
mechanisms of the the pro- and eukaryo-
toc NER machinery to gain insight into the
process of damage recognition/verification,
incision and repair. A second focus is struc-
ture-based drug design against human path-

ogens to identify new therapeutics against
infectious diseases.

Immune Tolerance
(S. Kissler)

While our immune system is tightly regulat-
ed and usually recognizes only harmful anti-
genes like pathogens, a significant number
of people react to self-antigens and develop
autoimmune diseases. The group seeks to
understand the genetic polymorphisms that
predispose individuals to autoimmunity and
the regulatory pathways that fail during on-
set of disease. The main approach is the ge-
netic manipulation of model organisms by
RNA interference (RNAI). Therefore lentivi-
ral transgenesis is used to generate animals
in which target genes are constitutively si-
lenced by RNAI. After pioneering this strategy
in the model for type 1 diabetes, the group
is now refining lentiviral technology to make
its application for the study of immune toler-
ance more versatile and specific.

Signaling Processes of Receptors
(M. Lohse)

Cyclic nucleotides — cyclic AMP (cAMP) and
cyclic GMP (cGMP) — belong to the most
ubiquitous intracellular messengers. Both
are produced in response to multiple stimu-
li, act on several intracellular targets, and
regulate a vast array of biological functions.
However, in spite of the fundamental impor-
tance of these signaling systems, very litt-
le is known about the temporal and spatial
patterns of their production and action. To
gain an insight into these dimensions, the
group develops methods to create images
of these second messengers in intact cells,
and to resolve these intracellular signals in
space and in time.

Vascular Biology
(B. Nieswandt)

At sites of vascular injury, blood platelets
come into contact with the subendothelial
extracellular matrix, which triggers their ac-
tivation and the formation of a hemostatic
plug. This process is crucial to limit posttrau-
matic blood loss, but may also lead to patho-
logical thrombus formation, causing diseases
such as myocardial infarction or stroke. The
group uses genetically modified mouse lines
in combination with disease models to iden-
tify new strategies to inhibit the thrombotic
and/or pro-inflammatory activity of the cells,
while preserving their hemostatic function.
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Structural Biology: Protein Folding,
Function and Degradation
(H. Schindelin)

The group focuses on protein folding in the
endoplasmic reticulum (ER) and the degra-
dation of mis-folded proteins via the ubiqui-
tin-dependent protein degradation pathway.
In a second topic the anchoring of of inhi-
bitory neurotransmitter receptors and their
transport is investigated. Therefore the group
uses a combination of complementary tech-
niques for the biochemical and biophysical
characterization in addition to X-ray crystallo-
graphy. Mis-folding and aggregation due to,
for example, defects in the endoplasmic re-
ticulum associated degradation (ERAD) pa-
thway, lead to a variety of pathophysiological
states, such as the neurodegenerative disor-
ders Alzheimer and Parkinson.

Mass Spectrometric Analysis of Post-
translational Protein Modifications
(A. Schlosser)

The main focus of our research is analy-
zing posttranslational modifications (PTMs)
by mass spectrometry (MS). MS is an ex-
cellent technique for analyzing protein mo-
difications and many advances in this area
have been made over the last few years.
However, the enormous potential of this
technique for analyzing of PTMs is still far
from being tapped. We develop new me-
thods for the qualitative and quantitative
analysis of protein modifications, such as
phosphorylation, ubiquitination, deamida-
tion, ADP-ribosylation, hydroxylation, me-
thylation, acetylation, etc. This involves de-
veloping new methods for protein cleava-
ge, peptide separation, fractionation and
enrichment, chemical modification, optimi-
zing peptide fragmentation (CDI and ETD),
as well as developing new software tools for
data analysis.

Hormonal Regulation of Metabolism
(G. Sumara)

Adaption to changes in nutrient availability is
pivotal for survival of living organisms. Speci-
fic responses to fasting and feeding in diffe-
rent organs are regulated by a complex array
of hormonal cues. Deregulation of nutrient
sensing leads to development of metabolic
diseases including type 2 diabetes. We com-
bine genetic and biochemical approaches to
understand the complex signaling events
occurring in different organs (e.g. liver and
adipose tissue) during fasting, feeding and
other physiological conditions.

Single Molecule Studies of DNA Repair
(I. Tessmer)

We are using atomic force microscopy (AFM)
in combination with other biophysical and bi-
ochemical techniques to study protein-DNA
complexes involved in DNA repair. AFM en-
ables us to directly visualize molecular as-
semblies at the level of the individual mole-
cules. We are particularly interested in un-
derstanding the different DNA damage re-
cognition strategies developed by the various
DNA repair mechanisms as well their patho-
logical disturbances.

Membrane Biology
(A. Wehman)

Throughout life, cells communicate to coordi-
nate the organism’s response to stimuli. Cells
release extracellular vesicles that can carry si-
gnals to alter fate decisions or the immune re-
sponse. The goal of our research is to discover
how vesicles bud from the surface of cells and
to determine how similar it is to viral budding.
Defining how vesicles form is an essential first
step to designing strategies to induce or sup-
press their formation and thereby monitor or
influence disease severity.

Immunopathogenesis of Arteriosclerosis
(A. Zernecke)

Atherosclerosis is imminently becoming the
leading cause of death worldwide. The exact
functions of specific immune cells in con-
trolling disease development, however, re-
main elusive to date. By targeting specific
chemokines/cytokines as well as microRNAs
the group addresses the role of different im-
mune cell subpopulations in atherosclero-
sis. Understanding the complex equilibrium
and interplay between immune-cells that
contribute to the process of atherosclerosis
will be important to identify new therapeutic
approaches for treating this disease.

Teaching

All groups offer internships and lectures for
students of the Bachelor and Masters Pro-
gram in Biomedicine as well as other pro-
grams. Annual symposia and conferences
are held for scientists from medicine and
the natural sciences. Graduate students at
the Center are members of the in the grad-
uate program “Virchow Graduate Program *
that belongs to the Section Biomedicine of
the “Graduate School of Life Sciences”.
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General tasks and
organisation

The Research Center for Infectious Di-
seases (ZINF) is a cross-faculty and inter-
disciplinary institution at the University of
Wirzburg that is dedicated to research of
several infectious diseases that severely im-
pact human health. The center is structured
in @ manner that facilitates interdisciplina-
ry cross-faculty communication, initiation of
joint research activities and recruitment of
extramural funding, as well as the joint or-
ganisation of international conferences and
meetings. It includes researchers from four
institutes within the medical faculty, the de-
partment of internal medicine Il of the uni-
versity hospital as well as five departments
from the faculties of biology, chemistry, and
pharmacy. An important element of the
centre is the four independent young inves-
tigator groups, whose work focuses on cur-
rent emerging topics in microbiology and in-
fectious diseases. These Young Investigator
groups are associated with and physically
located within the Institute for Molecular In-
fection Biology (IMIB). Notably, this Young
Investigator programme has been identified
as a means to successfully promote the re-
search and careers of junior scientists th-
roughout Germany and on the international
level. Based on the high scientific output

Fig. 1: Scanning electron microscopy image of Campylobacter jejuni.
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and international reputation of the ZINF, in
2009 it became a central and permanent
institution of the University.

Research
focus

Regulatory RNAs in Helicobacter pylori
and Campylobacter jejuni
(C. M. Sharma, since 2010)

The Gram-negative Epsilonproteobacterium
Helicobacter pylori colonizes the stomach of
about 50% of the world’s population leading
to gastritis, ulcers, and even gastric cancer.
The related pathogen, Campylobacter je-
juni, is currently the most common cause
of bacterial gastroenteritis in humans and
it is also associated with several seconda-
ry autoimmune disorders. Using deep-se-
quencing technology we have previously
analyzed the transcriptomes of these pre-
valent human pathogens on a global scale
and identified many small regulatory RNA
(sRNAs) candidates, an emerging class of
post-transcriptional gene expression regu-
lators in bacteria. Research in our lab cur-
rently focuses on the functional characteri-
zation of abundant sRNAs and the under-
lying molecular mechanisms of post-tran-
scriptional gene regulation. In particular, we




Fig. 2: Localization of lipid rafts in S. aure-
us cells using GFP-tagged flotilllin (Green).
Membranes stained in red. Scale bar is
Ium.

are interested in the roles of sRNAs in pa-
thogenesis and stress response of Helico-
bacter and Campylobacter. Moreover, sin-
ce Epsilonproteobacteria lack a homolog
of the RNA chaperone Hfq, a key player in
sRNA-mediated regulation in enterobacte-
ria, we are also interested in identifying and
characterizing of auxiliary protein factors.
Furthermore, we are applying and develo-
ping deep sequencing approaches for tran-
scriptome analyses (RNA-seq). Our overall
goal is to establish Helicobacter and Cam-
pylobacter jejuni as new model organisms
for RNA-mediated regulation in pathogenic
bacteria and to obtain new insights into the
mechanisms of post-transcriptional gene
regulation and virulence control.

Bacterial cell differentiation
(D. Lopez, since 2010)

Biofilms are surface-associated microbial
communities that play an important role
in many chronic infections. They are com-
posed of multiple subpopulations of cells
with specialized roles in the community, for
example, the bacteria are encased in an ex-
tracellular matrix that is produced by a sub-
population of specialized cells, while other
subpopulations remain motile and others
even benefit from the community by secret-
ing proteases or antibiotics. The same situ-
ation also occurs during infections, where
subpopulations of cells differentiate into
specific states that express the distinct vir-
ulence factors required to trigger an infec-
tive process.

We are using pathogenic bacterial mod-
els to study the molecular mechanisms in-
volved in the differentiation process of the
distinct subpopulations of specialized cells,
which are required to establish successful

infection. Specifically, we have identified
that specific receptor proteins are spatial-
ly organized into lipid microdomains with-
in bacterial membranes, in an analagous
manner to the lipid rafts found in eukaryotic
cells. Importantly, we have found that dis-
ruption of these microdomains leads to the
deregulation of several bacterial-signalling
pathways involved in pathogenesis such as
biofilm formation. We are currently estab-
lishing how these microdomains are assem-
bled, their molecular role in the functional
organisation of important cellular processes
and as a potential new mode of intervention
against bacterial infections.

Epigenetic gene regulation in Trypanos-
ma brucei
(N. Siegel, since 2012)

Trypanosomes are small unicellular euka-
ryotic parasites of insects, birds, fish, and
mammals that have been around for more
than 300 million years. Most species of try-
panosomes are non-pathogenic but infa-
mous exceptions exist: Trypanosoma bru-
cei causes sleeping sickness in Sub-Saha-
ran Africa and Trypanosoma cruzi causes
Chagas in Central and South America. Yet,
many aspects of trypanosome biology are
still not well understood, including the re-
gulation of gene expression — which is the
research interest of our group.

Using the protazoan parasite T. brucei, we
are studying the epigenetic mechanisms
involved in establishing transcriptional per-
missive and repressive chromatin structu-
res. One key question is how changes in
chromatin structure can help the parasite
to evade the host immune response via an-
tigenic variation. Our group is interested in
how epigenetic factors such as posttrans-
lational histone modifications, histone va-
riants and ncRNA interact to form chroma-
tin structures that modulate transcription.
Central to this work is the use of deep se-
quencing technology to determine the ge-
nome-wide distribution of the various epi-
genetic factors.

Teaching

ZINF members participate in practical cour-
ses and lectures for undergraduate stu-
dents of biology, medicine and biomedicine
and supervise Bachelor and Masters stu-
dents’ theses projects. In addition, mem-
bers of the centre are also members of the
Graduate School of Life Sciences (GSLS)
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and involved in graduate student supervi-
sion and training. The centre also regularly
organises seminars, workshops and confe-
rences covering current topics in medicine
and microbiology.
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Assignments and
Structure

The IZKF Wurzburg organizes the Medical
Faculty’s internal funding for research. Its
major goal is the strengthening of clinical
research through interdisciplinary coopera-
tion between clinical research and basic re-
search in biomedical sciences. In 2013, its
funding volume was approx. 5 Mio. Euro.

Three main instruments characterize the I1Z-
KF’s work:

* The support of interdisciplinary aligned
research projects within its scientific
emphases (project grants).

* The extension of a systematic promoti-
on of young researchers in medicine.

* The establishment of Core Facilities
and flexible funding instruments in or-
der to improve local structural conditi-
ons (structural development).

Peer review methods and a transparent fund
management are the preconditions for the
center’'s internal research management. It
has three assertive organs

* The general assembly (,Zentrumskonfe-
renz"“),

* The executive board which is responsib-
le for coordinating all instruments and
which decides on every promotion

* The External Scientific Advisory Board,
who accompanies the center’s activi-
ties and who participates on the assess-
ment of every project proposal.

The IZKF Wurzburg was founded in 1996
within the federal advancement program
“Health Research 2000” of the Federal
Ministry of Education and Research. It is
entirely funded by the Free State of Bavaria
since 2004. The statues, which have been
revised in 2010/2011, are documenting
the progress of the center’s aims, duties,
funding and decision-making structures in
the area of new structural and scientific
challenges in the Medical Faculty.

Main research -
Project Grants

The main research is particularly represent-
ed in the IZKF-project grants. The aim of this
issue-focused promotion is a stronger fac-

Interdisciplinary Center for Clinical Research (IZKF)

tual consolidation of the faculty’s scientific
emphases and to seize and enhance new
topics. A condition for a grant is the co-
operation between clinical researchers and
basic researchers in biomedicine. After up
to three years of an IZKF-promotion it is ex-
pected to transfer the projects into exter-
nal third-party funding. All IZKF-projects are
selected through internal and external peer
reviews. In 2011, the triennial review cycle
was changed to an annual review in order
to allow access to the IZKF in shorter in-
tervals while having the same competitive
conditions. For the 2012 call for propos-
als, the center received 31 project propos-
als. 15 projects received a grant and started
their work in 2013. Altogether, in 2013, the
IZKF promoted 30 research projects in 6
project areas. 43 different departments
of the University and the University clin-
ic were involved.

Project area A: Pathophysiology of in-
flammatory response

A project of the Institute for Virology and Im-
munobiology and the Department of Internal
Medicine Il is concerned with the question
of how the control of the transcription fac-
tor C/EBPS effects the activation of B cells
and their differentiation to a plasma cell for
infection defense and in inflammatory rheu-
matic diseases. The functional role of the
interleukin receptor crosstalk in the patho-
genesis of steatohepatitis is investigated by
researchers from the Department of Neu-
rology and the Department of Internal Medi-
cine Il. Further research projects investigate

Fig.1: A (left): Confocal micrograph of an iliac crest trephine biopsy with a dense infiltra-
tion of malignant plasmacytes (CD138; green). Moreover, the tumor cells show a strong,
aberrant nuclear reactivity for cMYC (red). B (right): Confocal micrograph of an iliac crest
trephine biopsy shows broad infiltrates of a multiple myeloma. (CD138; green). Further-

more, the tumor cells are cytoplasmic positive for YB-1 (red). Project B-188, Cooperati-

on of Mottok, Rosenwald (Pathology) and Chatterjee, Steinbrunn (Department of Inter-

nal Medicine II).
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Fig. 2: Growing of living cartilage for tissue
replacement — A spongy scaffold (round
pore structure) is colonized with stem
cells. The stem cells are stimulated so that
they overtake the function of the chond-
rocytes. (Production of extracellular ma-
trix, red) Project D-218/D-219, Cooperati-
on of Blunk, trauma surgery, and Meinel,
pharmaceutical technology, Photo: Martin
Kréhnke).

the improvement of the biocompability of
alloplastic materials through a coating with
biotechnical-made spun silk, the pathogen-
esis of autoimmune diseases like multiple
sclerosis and the pathophysiological role of
T cells in craniocerabral trauma. Seven proj-
ects were promoted in this area.
Participating facilities (8): Gynecological
Clinic, Institute for Virology and Immuno-
biology, Chair for Tissue Engineering & Re-
generative Medicine, Department of Inter-
nal Medicine Il, the Neurosurgical Depart-
ment, and the Rudolf Virchow Center.

Project area B: Malignant Transformati-
on and Tumor/Host-Interaction

The main focus lies on a better understand-
ing of molecular mechanisms in malignant
diseases in order to develop novel thera-
peutic strategies. Inter alia, the scientists
research the relevance of the heat shock
protein HSPOO for the radiosensitivity of ma-
lignant cells, the synthetic lethality in APC-
or FBW7-mutated colon cancer to identify
novel molecular target structures, or they
evaluate oncogenes as prognostic markers
in multiple myeloma.  Furthermore, they
examined Chlamydia trachomatis as a po-
tential risk factor for endometrial ovarian
cancer and characterized the principles of
Senescence Escape after oncogene stim-
ulation and cytostatic drug treatment. Six
projects were promoted in this area.

Participating facilities (10): Biocenter, Gy-
necological Department, Surgical Depart-
ment |, Dermatology Department, Depart-
ment of Radiation Oncology, Cardiothoracic
Surgery, Chair for Tissue Engineering & Re-

generative Medicine, Department of Inter-
nal Medicine Il, Pathology and the Chair of
Bioinformatics.

Project area D: Transplantation and Tis-
sue Engineering

These cooperation projects focus on the de-
velopment of specific stem cell therapies. In
the area of Tissue Engineering they exam-
ined the effect of vascularized meniscal tis-
sue with a novel biomatrix. Further projects
looked at the Neurogenesis and regenera-
tive potential of induced pluripotent stem
cells, a stem cell-based therapeutic strat-
egy for vocal cord-augmentation and the
reconstruction of laryngeal defects, as well
as the expression of tumor antigens during
pregnancy. Ten projects were promoted in
this area.

Participating facilities (14): Institute of Clin-
ical Radiology and Cell Biology, Institute of
Pharmacy and Food Chemistry, Surgical
Department | and Il, Cardiothoracic Sur-
gery, Department for Functional Materials
in Medicine and Dentistry, Chair for Tissue
Engineering & Regenerative Medicine, De-
partment of Internal Medicine Il, Neurosur-
gical Department, Orthopaedic Clinic Konig-
Ludwig-Haus, Pathology, Chair of Bioinfor-
matics and the Research Center for Infec-
tious Diseases.

Project area E: Vasculopathies und My-
ocardial Diseases

The three projects investigate the pathophy-
siological relevance of depolarizing trans-
porters in the S3-segment of the proxi-
mal tubulus for kidney damage after ische-
mia, Isoprostanes and cardiac blood vessel
growths, and with the comorbidity in ische-
mic stroke.

Participating facilities (4): Institute of Ana-
tomy and Cell Biology, Department of In-
ternal Medicine |, Department of Neurology
and the Rudolf-Virchow-Center.

Project area F: Novel Diagnostic and
Imaging Devices

This area covers the whole range of biologi-
cal imaging. Our scientists work mainly with
MR- and PET-imaging devices in order to
understand pathophysiological processes
and to improve diagnostic and therapeutic
approaches. They examine the acute brain
damage after subarachnoid haemorrhage
as well as the subcellular localization of an-
tibodies. Moreover, they develop functio-
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nal 3D MR-based diagnostics of intestinal
obstruction. Five projects were promoted in
this area.

Participating facilities (9): Surgical Depart-
ment |, Department of Mathematics, Insti-
tute of Diagnostic Radiology, Clinic for Oral
and Facial Surgery, Neurosurgical Depart-
ment, Department of Neurology, Depart-
ment of Nuclear Medicine, Department of
Physiology and the Department of Radiati-
on Oncology.

Project Area N: Clinical and experimen-
tal Neurobiology

Here, we have a total of seven projects with
psychiatric, neurological and neurophysio-
logical focus. They examine the plasticity af-
ter experimental traumatic brain injury, the
axonal mechanism of deep brain stimulati-
on and the effects of positive environmental
influences during pregnancy on resilience.
Participating facilities (12): Department of
Aneasthesia and Critical Care, Institute of
Anatomy and Cell Biology, ENT Clinic, Insti-
tute of Human Genetics, Institute for Clini-
cal Neurobiology, Institute of Clinical Radio-
logy and Cell Biology, Neurosurgical Depart-
ment, Department of Neurology, Pathology,
Department of Physiology, Department of
Psychiatry and Psychotherapy and Institute
of Forensic Medicine.

Junior Career Programs

The IZKF-Junior Career Program is a specific
facilitation that offers a research oriented
additional qualification. Its aim is a dove-
tailing of clinical and biomedical research at
the earliest possible stage at every level of
one’s medical career. Alongside the direct
Junior Career Programs, the IZKF supports
young and motivated scientists of the Medi-
cal Faculty with IZKF-research grants.

A special focus in this area should be
placed on the IZKF-research groups.

The IZKF-research groups are part and par-
cel in the IZKF’s portfolio for career en-
hancement. By giving novel scientific and
structural impetus they also provide a long-
term and sustainable enhancement of re-
search in our clinical departments. Thus,
they contribute significantly to the profile
formation of the faculty’s main research. In
2010, the executive board decided to re-
name the IZKF-junior research groups as
|ZKF-research groups in order to stress the
possibility for experienced scientists to re-
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Fig. 3: Diagram of the IZKF-research funding.

ceive the funding, e.g. connected to a re-
search professorship (following the Heisen-
berg-professorships). A main focus is the
compatibility of research and clinic through
creative solutions. In total, the groups are
funded for up to five years. The group lea-
der position is internationally tendered; the
candidates are surveyed and approved by
our external board. The first three IZKF-re-
search groups with collaborations of Psych-
iatry and the Department of Internal Medi-
cine 1, the pediatric clinic and the Depart-
ment of Internal Medicine Il as well as Neu-
rology and Nuclear Medicine have already
started.

The fourth group collaborates with the Re-
search Center of Infectious Diseases (ZINF)
and will start shortly.

The research groups in detail:
Research Group |

»~Common pathways of Cardiovascular and
Neuropsychlatrlc Diseases”, promoted as a
joint group of the IZKF,
DZHI, Psychiatrical Clinic
and the Department for
Internal Medicine I.
Group leader: Dr. Leif
Hommers; approved in
August 2012
Cardiovascular diseases
and psychiatric diseases

with organic causes (neuropsychiatric di-
seases) are currently one of the most com-
mon reasons for lost disease-free years of
one’s life, especially if they occur in com-
bination. The IZKF/DZHI-research group
»~Common pathways of Cardiovascular and
Neuropsychiatric Diseases” explores basic
molecular processes in order to extend the
knowledge of similarities and cardiovascular
and neuropsychiatric diseases and to ob-
tain new perspectives in the development
of therapeutic approaches.

Research Group Il

»In vivo Imaging in preclinical models to de-
velop, establish and validate novel concepts
in immune- and tumor therapies”, Depart-
ment of Internal Medicine Il and the Pedi-
atric Clinic

Group leader: Dr. An-
dreas Beilhack; ap-
proved in April 2012.

The research group’s
scientific focus is on the
areas of tumor immuno-
logy, infection immuno-
logy and transplantation
immunology. In order to
illuminate complex immune processes, the
IZKF-research group develops new imaging
and microscopy techniques. The aim is the
development, establishment, and validati-
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on of novel concepts in immuno- and can-
cer therapy.

Research group Il

“Imaging for molecular biomarkers for clini-
cal heterogeneity and disease progression
in Parkinson’s disease”, Neurology and Nu-
clear Medicine

Group leader: Dr. lo-
| annis Isaias; appro-
ved in May 2013

After  Alzheimer’'s  di-
sease, Parkinson is the
second most common
neurodegenerative  di-
sease and affects appro-
ximately a percentage of
0,3 of the total population with about 8-18
incidences in 100.000 persons/ year. Dr.
Isaias’ research group studies the pattern of
neurodegeneration, compensatory mecha-
nisms and biomarkers for disease progres-
sion in clinically defined subgroups of pati-
ents with Parkinson disease.

Carreer programmes for young physici-
ans

e Wirzburg’s MD/PhD Program was foun-
ded in 1997. It is intended for physi-
cians who already completed their ex-
perimental doctoral thesis. The aim of
the program is the establishment of an
excellent, postgraduate subject-speci-
fic qualification for young physicians by
acquiring the Dr. rer. nat. / PhD in ac-
cordance with the Doctoral Graduation
Regulations of the International Gradua-
te School of Life Sciences (GSLS). Until
2013, the program has had 34 alum-
ni. Since 2012, the MD/PhD program is
fully integrated into the GSLS and since
2013, the awardees also have the pos-
sibility to spend the last year in a clinic,
which is pro rata financed by the corre-
sponding clinical department.

* The First-time Applicant Program (EAST)
facilitates young physicians, with a doc-
torate, to enhance their own scientific
approaches within two years in a wor-
king group that is specifically arranged
for this purpose, and to transfer them
into an external third party funding with
the support of a mentor. The EAST invi-
tes tenders bi-yearly. In the first round
in 2008, seven physicians received a
promotion. In 2010, there were three
women and five men selected, in 2012
five women and three men.

* The IZKF-Rotation Program enables
young resident physicians to get exemp-
ted from patient care in order to do re-



search. The IZKF provides five rotati-
on positions in each year. In 2012 and
2013 12 physicians from 11 clinical de-
partments got promoted.

Other activities — Structural support and
infrastructure

In order to enhance the local infrastructure,
the IZKF supported four Core Facilities:

e The support for the Early Clinical Trial
Unit, an in 2007 approved, highly spe-
cialized unit for experimental tumor the-
rapy, ended in August 2013. The facility
conduces the catalysis of the translati-
onal oncological research and the deve-
lopment of new drugs and therapy ap-
proaches under optimized conditions.
The ECTU remains as an integral part
of the Comprehensive Cancer Center
Mainfranken and is therefore in close
cooperation with every CCC-associated
clinical department and institute. The
ECTU is now financed by the Chair of
Translational Oncology.

* The Core facility “Microarray-Unit” was
established in 2001 and broadened the
spectrum of services as the “IZKF-Ser-
vice Unit for Microarray applications and
bioinformatic analysis of high through-
put methods”. In 2013, it passed into
the Core Unit “Systems Medicine” which
is co-financed by the Medical Faculty. It
is a service partner for high throughput
measures for researchers at the Univer-
sity and the University Clinic. The Core
Unit currently consists of the units “Ge-
nome and Transcriptome Sequencing*
and the “Microarray-Unit* with the af-
filiated Bioinformatics. Further units,
like “Single Cell Analysis“ and “RNAi/
Chemical Screening” will be launched
soon.

e The IZKF extended the support of the
“Center for experimental molecular me-
dicine (ZEMM)* which allows access to
the ZEMM'’s central animal manage-
ment for the IZKF members

* The Biobank (tissue) is supported since
2011. The IZKF-financed Biobank is in-
tegrated into the CCC Mainfranken and
is an integral part of the BMBF-promo-
ted “Interdisciplinary Bank of Biomate-
rials and Data Wurzburg (IBDW)*

* New is the “Service Unit for confocal
microscopy and flow cytometry-based
cell sorting“. The Unit provides both
methods with a high standard and with
operator-assistance for interested peo-
ple. Therewith, a long-term and effi-
cient technology platform was establis-

hed for the IZKF's and the faculty’s sci-
entists.

The IZKF considers itself as the internal in-
strument for research funding of the Med-
ical Faculty. Research projects, that have
a short- or medium-term potential for an
external third-party funding, are support-
ed with initial funding and bridge financ-
ing. Furthermore, the IZKF promotes visit-
ing scientists, supports the planning and
implementation of seminars and sympo-
sia and enables its members to visit meet-
ings. Since 2011, the IZKF also provides
advice for scientists in external third party
funding with its service “Scientific Manage-
ment”. In the UKW’s newly established de-
partment 3.4 ,Internal and External Man-
agement of Research Funds (FOMM)*, con-
sisting of the department 3.4.1 “Matters of
Third Party Funding” and the department
3.4.2 ,IZKF/ Internal Research Funds®, all
matters concerning internal and external re-
search funding are coordinated and admin-
istrated under the supervision of Dr. Andrea
Thelen-Frélich. With this redeployment, in-
ternal and external-financed projects will be
supported and seen through from the first
planning to the final report, and is therefore
a useful complement to the service ,Scien-
tific management®.
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General
Information

Medical research based on human bioche-
mical, histological or genetic data analysed
in conjunction with (longitudinal) clinical
information is essential to foster improve-
ments in the detection, diagnosis, treat-
ment, and prevention of multi-factorial di-
seases.

Embedded in the National Biobank Initiative
of the Federal Ministry of Education and Re-
search (BMBF) the Interdisciplinary Bank of
Biomaterials and Data Wrzburg (ibdw) has
been set up as one (out of five) centralized
National Biobanks aiming to systematically
collect and quality-controlled store both li-
quid (blood/DNA/urine) and solid bio-mate-
rials (tissues, biopsies) donated by patients
and study participants of the Medical Cam-
pus Wirzburg for medical research.

In the developmental concept of the ibdw
as an independent central service unit of
the Medical Faculty priority has been set
towards a concerted establishment and
sharing of resources for medical research
comprising clinical data, human biological
samples, and biochemical, histological and/
or genetic information derived from their
analysis. In this aim the ibdw currently puts
stepwise into practice a systematic, simul-
taneous and (in the future) sequential coll-

ection of both liquid and solid BM from pa-
tients and study participants of all depart-
ments of the University Hospital.

To secure integrity and long-term quality of
the collected biomaterials, as one of its pa-
ramount tasks the ibdw has implemented
(and will department-wise release) highest
quality standards according to the current
OECD- and ISBER-recommendations. Be-
cause there are no restrictions with respect
to storage-duration and/or the purpose of
(medical) research, all bio-materials and
data hosted by the ibdw must strictly adhe-
re to the legal framework (including privacy
protection) and all current ethical princip-
les. For each collected human bio-sample
the ibdw provides the corresponding anno-
tation (basic) data and, if required, access
to expandable (harmonized) disease-speci-
fic clinical datasets in accordance with cur-
rent data protection and safety regulations
(multi-level data access model).

Structure, aims, and
major research inte-
rests of the ibdw

The ibdw is composed of a central databa-
se and two central bio-sample repositories,
one for liquid and the other for solid/tissue
biomaterials, and a limited number of spe-
cialized decentralized biobanks, all adhering
to ibdw standards and rules. The Medical
Faculty, that is, the Julius-Maximilians-Uni-

Interdisciplinary Bank of Biomaterials and

versity and the University Hospital together
hold full responsibility for the ibdw which is
governed by its own steering committee.
Each central and decentralized collection of
data and biomaterials meets highest quality
standards according to the current OECD/
ISBER recommendations.

Implementation of the ibdw concept is cur-
rently achieved jointly with the Service Cen-
tre Medical Informatics (SMI) by a establi-
shing an uniform [T-structure across all de-
partments and institutes of the Medical Re-
search Campus (also linked with e.g., the
pathology information system and the tu-
mour databank of the CCCM) tracking the
ibdw-conform labelled and processed indivi-
dual liquid and/or solid bio-samples in order
to correlate them with the patient-specific
pseudonymized clinical data sets collected
along the patient management paths. How-
ever, clinical information and/or information
derived from the analysis of the patients’
bio-samples will be accessible only on re-
quest by a specified data and privacy pro-
tecting regulation.

To secure high automation and thus high
quality of ibdw-hosted biomaterials (BM) for
liquid bio-samples there is tight cooperati-
on with the Hospital’s Central laboratory, for
tissue samples tight collaboration with all
surgical departments present in the Centre
for Operative Medicine (COM); therefore,
the tissue-bank of the ibdw/CCCM under
guidance of the Institute of Pathology has
been installed next door to the operation

Fig. 1: Tissue-bank of the ibdw/CCCM situated in the Centre of Operative Medicine
(8round plan, floor -1) under guidance of the Institute of Pathology. Photos show (in
counter-clockwise direction) the novel cryotom, transport of (fresh frozen) tissue-samp-
les, and the online-temperature monitored -80°C freezers of the tissue-bank.
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theatres and, of course, also next to the ra-
pid section laboratory directly in the COM,
floor -1 (Figure 1).

Pre-existing high quality bio-sample coll-
ections within the University Hospital have
been identified to be step-by-step integra-
ted into the ibdw. In addition, the ibdw ma-
nages and operates human bio-materials
as well as access to corresponding clinical
and laboratory (analytical) data provided by
existing national and international publici-
ly funded basic and clinical research pro-
grams at the University and the University
Hospital of Wurzburg that have been suc-
cessfully executed in the past years. The-
se include - but are not limited to - the In-
terdisciplinary Center for Clinical Research
(IZKF), the Comprehensive Cancer Center
Mainfranken (CCCM), the Comprehensive
Heart Failure Center (CHFC), and the Ru-
dolf Virchow Centre (RVZ), DFG Research
Center for Experimental Biomedicine.

The official grand opening of the ibdw was in
June 2013 with the hand-over of the keys for
the new building A8, which besides a Bio II-
laboratory contains two automated cryosto-
res each having a capacity of about 0.5 Mio
of liquid bio-samples. On the day after, the
resident population was invited to visit the
ibdw and to get some information on the sco-
pe and aims of a disease-oriented biobank
(panel discussion, Figure 2). In addition, sin-
ce December 2013 the ibdw participates as
work package WP4 leader in the BMBF-fun-
ded implementation of the German Biobank
Node (GBN) as a “bridge head” to the Euro-
pean Biobank Infrastructure (BBMRI-ERIC).
Aims of the GBN are to coordinate and har-
monize national biobank-activities compri-
sing —amongst others— harmonization of

data-acquisition and -exchange (to achieve
biobank-interoperability), standardization of
quality-criteria and rules for the certification
of biobanks, but also to develop a joint (na-
tional) strategy regarding ethical, legal and
social matters of biobanks (including public
visibility and public involvement). These ibdw
activities represent an ideal basis for future
national, European and global networking

Main principles of the ibdw comprise:

e Concurrent liquid and solid sampling
of human biomaterials using a consis-
tent bio-sample labelling, registration,
tracking, storage, and retrieval system
enabling parallel analysis of matching
blood and tissue samples along the
course of the respective disease(s);

¢ Short term storage of bio-samples for
2-5 years (-80°C, immediate access,
rapid sample read out, rapid sample
compilation for medical research pur-
poses);

¢ Long-term storage for more than 10 ye-
ars (-140°C, gas phase liquid nitrogen)
for pre-specified liquid BM;

¢ Implementation of a multi-level data
storage and access concept ensuring
consistency of data and bio-sample
identity adopting all current data and
privacy protection regulations;

* Implementation of hierarchical pseud-
onymized clinical data sets (basic an-
notation data, and harmonized disease-
specific/study-specific datasets);

e Participation in the German Biobank
Registry and the German Biobank Node
(GBN, Berlin);
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Fig. 2: Panel discussion on consent-management and how to secure donors’ privacy at
the ,,open house” presentation of the ibdw 2013.
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Project-based cooperation with the bio-
bank of the Bavarian Blood Donors (Bio-
KEP project, since 09/2013 granted by
the TMF);

Project-based cooperation and networ-
king on a national, European and global
level.
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General .
Information

The ZEMM is a facility of the Medical Facul-
ty to provide a platform for experimental re-
search in the field of Molecular Medicine.
The ZEMM comprises two parts: an animal
and a research unit. The building was com-
pleted in 2008. In the research unit, well-
equipped laboratories are temporarily provi-
ded to research groups in biomedicine upon
request. The animal facility is in charge of
the central breeding, husbandry and supply
of non-infectious laboratory animals used by

research institutions from the area of medici-
ne and biomedicine. In addition, the animal
unit has the tasks to provide clean animal
holding areas and to generate gene-modi-
fied animals. Furthermore, several operating
rooms for small and large animals are avai-
lable. The lab-zone and the animal facility
are available for defined time periods to re-
search groups engaged in clearly defined bi-
omedical research activities.

Transgenic Technology

The mouse is the most important mamma-
lian model system in basic and translatio-
nal research. Genetically engineered mice
are indispensable tools for basic functional
genomics as well as for applied biomedical
research and the design of models for hu-
man disease.

Research with genetically engineered
mouse models is dependant on the avai-
lability of specific techniques, highly spe-
cialized laboratory equipment and skilled
staff. The Transgenic Technology provides
the lab infrastructure for the maintenance
and generation of transgenic mouse models
and the complete set of gene targeting and
transgenesis technologies in the setting of
specific pathogen free (SPF) animal hou-
sing of the ZEMM. The facility offers sup-
port, advice and counselling for non-spe-
cialists in recombinant embryonic stem
(ES) cell technology, de novo establishment
of mouse ES cell lines and gene targeting
experiments.

As a scientific service the Transgenic Tech-
nology performs the following experimental
techniques:

Fig. 1: View into an animal husbandry area.
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1. Mouse rederivation

2. Generation of mouse models by gene
targeting/injection of recombinant ES
cells into host embryos for the for-
mation of chimeric mice

3. Generation of mouse models by additive
gene transfer/pronuclear injection

4. Lentiviral infection of oocytes

5. Cryopreservation of mouse lines

Mouse rederivation

Any mouse line imported to the SPF or
breeding facilities of the ZEMM is rederi-
ved to ensure and maintain the high local
hygiene level. Upon arrival, the animals are
housed in the open facility. In 2014 a se-
parate quarantine station will be set up for
this purpose. The males are mated with su-
perovulated donor females; embryos are
collected and washed and are transferred
into pseudopregnant foster mothers under
SPF conditions. Before transfer to the final
SPF housing room they undergo control hy-
giene monitoring.

A similar adopted protocol is used for the
rederivation of cryopreserved embryos im-
ported from external sources.
Cryopreserved sperm are rederived in a two-
step protocol: in vitro fertilization and trans-
fer of fertilized 2-cell embryos into foster
mothers under SPF-conditions.

Generation of mouse models by gene
targeting

The generation of chimeric mice via injec-
tion of recombinant embryonic stem cells




Fig. 2: Laser-assisted injection of recombinant ES cells into 8-cell embryos.

into host blastocysts is the key intermediate
step in gene targeting experiments to trans-
form a designed mutant allele from the mo-
lecular biology and embryonic stem cell level
into the complexity of the living mouse mo-
del and demands highly specialized equip-
ment and skills. Our lab is equipped with
a new laser-assisted microinjection set-
up that was installed in 2013 at the ZEMM.
Laser assisted micromanipulation of embry-
os not only facilitates standard ES cell injec-
tion procedures into blastocysts, but is par-
ticularly useful for injections into 8-cell em-
bryos. 8-cell injection has the advantage of
showing less interdependence of host em-
bryo and ES-cell background. Our lab uses
this technique successfully to inject recom-
binant embryonic stem cell clones of the
C57BL/6 background into albino outbred
host embryos. By utilizing recombinant ES
clones from the International Mouse Knock-
out Consortium we increasingly benefit from
this valuable scientific resource.

Generation of mouse models by additi-
ve gene transfer/pronuclear injection

The classical approach of additive gene
transfer via pronuclear injection of DNA
constructs is still an indispensable tool for
mouse modelling. A new micromanipu-
lation setup adjusted for pronuclear injec-
tion of transgene constructs was bought
and installed in 2013. As standard oo-
cyte donor strains FVB/N, F1-hybrids and
C57BL/6N are available.

Generation of mouse models by lentivi-
ral infection

As an alternative to pronuclear injection the
infection of oocytes with recombinant lenti-
viruses is gjving rise to multiple integrations
in the genome which will segregate in the
subsequent generations. A highly concen-
trated virus lysate is injected into the peri-
vitelline space to infect the oocytes. A mic-
romanipulation setup is available within the
SPF area under S2 specification.

Cryopreservation of mouse lines

Cryopreservation of mouse lines is the me-
thod of choice to ensure a backup system
that protects against loss due to colony
contamination (health or genetic) and for
the long term maintenance of lines that are
no longer in scientific use and characteri-
zation to avoid breeding costs and animal
consumption. The golden standard for va-
luable lines is still the cryopreservation of
embryos which is time and material consu-
ming, but allows rapid rederivation by sim-
ply thawing the embryos and transferring
them into foster mothers. A robust, slow
rate freezing protocol is established.

A faster and less expensive alternative is
the cryopreservation of sperms. However,
the rederivation of cryopreserved sperms
by in vitro fertilization is more complex and
its success rate is strongly influenced by the
genetic background of the mouse line with
low rates in the commonly used C57BL/6
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background. Therefore an improved pro-
tocol is presently adopted that yields hig-
her success rates with the problematic
C57BL/6 strain and a sperm analyser was
just recently purchased in order to assess
the quality of sperm preparations and its
suitability for in vitro fertilization.
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General

4 " Information
} 4} The Else-Kréner-Forschungskolleg Wurzburg

for Interdisciplinary Translational Immunolo-
gy is a multidisciplinary physician scientist
program, which aims at providing a struc-
tured, science-based training for physician-
scientists oriented towards clinical immu-
nology. Under the direction of Dr. Andreas
Beilhack (Department of Medicine IlI) and
Prof. Dr. Jérg Wischhusen (Department of
Obstetrics and Gynecology) the Else-Kro-
ner-Forschungskolleg Wdarzburg is funded
by the Else-Kroner-Fresenius-foundation
since 2012.

The Else-Kroner-Forschungskolleg Wirzburg
has been designed to provide optimal sup-
port for the careers of young physicians at
the interface between patient care and cli-
nical and experimental research. Within the
program the eight selected fellows receive an
optimized training in medical skills of their re-
spective specialty. Furthermore, the Else-Kro-
ner-Fellows participate in a special research
training program, including a 12 month re-
search period, integration into a clinical tri-
al program, and a mentoring program. The
eight Else-Kroner-Fellows are introduced to
new methods of biomedical research within
the eight participating departments and ins-
titutes and gained a comprehensive insight
into the immunobiological basics of medici-
ne through this new curriculum.

Malfunctions of the immune system have a
profound impact on various diseases throug-
hout many disciplines of medicine. An impro-
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Interdisciplinary Physician-Scientist Program

ved interconnection between basic immuno-
logical research and the translation of those
results into clinical applications is imperative
for innovative therapeutic approaches. Sin-
ce the immunological training of young re-
searchers should not be limited to a medical
school curriculum it should be also integra-
ted into continuous clinical training.

The Else-Kroner-Forschungskolleg Warzburg
recognizes the demand of patient-oriented
personalization in immunotherapeutic con-
cepts. Tolerance mechanisms, responsible
for insufficient protection from cancer and in-
fectious diseases and excessive immune re-
sponses in transplant rejection, autoimmu-
ne diseases and allergy, are two sides of the
same coin. Thus, all these topics are inclu-
ded in the curriculum of the Else-Kroner-For-
schungskolleg Wirzburg. The Else-Kroner-fel-
lows get acquainted with the broad impact of
immune function on common diseases bey-
ond conventional disciplinary borders.
Although it is a comparatively new program
the Else-Kroner-Forschungskolleg turned
out to be highly successful in supporting
long-term interdisciplinary cooperation. For
example, this offers the unique opportuni-
ty to promote the translation of therapeu-
tic approaches that have been proven to
be successful in some immune related di-
seases towards new, not yet explored, di-
sease conditions.

Patient-oriented
search

immunological re-

To guarantee an ideal interaction between
experimental immunological and clinical re-

Fig. 1: The fellows of the Else-Kréner-Forschungskolleg for Interdisciplinary Translational

Immunology.
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Translational Immunology =
From Target to Therapy

e

i

Fig.2: In March 2012 the Else-Kréner-fellows organized the first Else-Kréner-Symposium “Translational Immunology — From Target to
Therapy“ in which leading international scientists participated.

search, eight different clinical departments
and institutes from the Wurzburg Universi-
ty Hospital and the Warzburg University joi-
ned to collaborate in the Else-Kréner-For-
schungskolleg.

State-of-the-art individualized immunothera-
py inevitably begins with the identification of
target genes. These are analyzed at the In-
stitute of Pathology Wiirzburg, an internatio-
nally recognized center for lymph node pa-
thology with a state-of-the-art sequencing
technology (Leukemia and Lymphoma Mo-
lecular Profiling Project, International Can-
cer Genome Consortium). Proteins, essenti-
al players in all key functions of the cell and
therefore also in the development, diagnosis
and treatment of various diseases, are cha-
racterized at the DFG Rudolf-Virchow-Centre
with various methods including high resoluti-
on microscopy and x-ray analysis.

In cooperation with the Department of In-
ternal Medicine | it was demonstrated that
autoantibodies against 81/2-adrenergic re-
ceptors can play a major role in the patho-
genesis of cardiac insufficiency. The clini-
cal concepts emerging from this research is
further explored and developed at the new
founded German Center for Heart Failure
(DZHI), which is connected to the Depart-
ment of Internal Medicine I.

The Department of Internal Medicine |l fo-
cuses on innovative immunotherapies for
hematological malignancies and has initia-
ted the nationwide unique Early Clinical Tri-
al Unit. A center of stem cell transplanta-

tion has been built in close collaboration
between the Department of Medicine | and
the Wurzburg University Children s Hospital
where new approaches of stem cell trans-
plantation are evaluated. The IZKF-research
group for Experimental Stem Cell Trans-
plantation, established in 2012, is testing
new immunological therapeutic concepts
for leukemia, solid tumors, infections and
graft-versus-host disease after stem cell
transplantation in preclinical models.
Adoptive immunotherapies may benefit
from novel protocols for efficient genera-
tion of tumor-antigen-specific T-lymphocy-
tes under GMP-conditions. Such a special
protocol has been developed at the Wurz-
burg University Children’s Hospital. Ano-
ther focus of the Children’s Hospital is set
on dendritic cell-based vaccination for the
treatment of pediatric brain tumors.
Immune responses are investigated in close
collaboration with the Institute of Virology
and Immunobiology. The scientists are tes-
ting novel concepts for the regulation of im-
mune responses via cell surface receptors.
This approach includes research on the re-
gulatory role of rare T-cell populations such
as gamma-delta-T-cells and NK-T-cells.
The Department of Dermatology, Venere-
ology and Allergy has investigated tumor
microenvironments as modulator and tar-
get structure of anti-tumoral immune reac-
tions. It has successfully carried out trials in
2011 of peptide based vaccination against
tumor-stroma-antigens. With the appoint-
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ment of Prof. Goebeler as the new depart-
ment chair the field of Allergy research was
strengthened.

At the Department of Obstetrics and Gyne-
cology antibody-based therapies play a key
role in the treatment of breast carcinoma.
Scientifically the examination of tolerance
mechanisms in tumors as well as at the
feto-maternal interface forms the prima-
ry focus of interest. The section for Expe-
rimental Tumor Immunology develops cli-
nically relevant strategies for the immuno-
therapeutic “targeting” of tumor stem cells.
Based on mRNA-profiles in the peripheral
blood lymphocytes new diagnostic approa-
ches have been developed.

Structured training for physician scien-
tists

The actual participation of the selected fel-
lows in the training program of the Else-
Kroner-Forschungskolleg lasts 3 years. This
time frame allows a personalized program
in order to suit the individual interests and
talents of each participant. Thus, a struc-
tured and goal-oriented training as a phy-
sician scientist will be adjusted to the in-
dividual career paths of the Else-Kroner-
fellows. The Else-Kroner-Forschungskolleg
embodies three major training components
for the young researchers: The clinical trai-
ning in the individual medical subspecialty,
a basic training in biomedical research with



an interdisciplinary focus on immunology as
well as a profound training in the translati-
on of preclinical results into clinical trials.
The mentoring program of the Else-Kroner-
Forschungskolleg is supposed to support
prospective physician-scientists in maste-
ring the numerous challenges of daily life in
the clinics and in academia and help them
to improve their individual career options. A
first orientation semester with weekly mee-
tings of the Else-Kroner-fellows with clini-
cians and researchers facilitated the rapid
acquisition of a program overview and has
also created personal contacts with experts
in various disciplines.

During the orientation semester, the Else-
Kroner-fellows passed weekly lab rotations
in three different research laboratories. This
enabled them to make a well-founded de-
cision about their personal research project
and also helped them to explore possibili-
ties for collaboration opportunities for their
research project.

Together with their supervisors, each fellow
designed her/his individual program that
should offer her/him an optimized coordi-
nation for the 12-month research project,
consisting of clinical training, including a
clinical trial. The supervisory commission,
consisting of a scientist, a physician and a
clinical director, ensured that both clinical
and scientific needs are considered.

An external faculty mentor provides perso-
nal guidance to each fellow’s individual ca-
reer development. This policy of external
mentors limits potential conflicts of interest
between the faculty and the supervisors.
Although the fellows had the possibility to
divide their lab rotation into shorter time in-
tervals, all of them chose to complete their
secured research time in one cycle.

One fellow further added a 6 month re-
search stay at Stanford university to extend
his scientific formation. This was jointly sup-
ported by the Else-Kroner- Forschungskol-
leg and the host clinic.

Because each fellow could pick the lab of
their choice, it was ensured that the princi-
pal investigators of these laboratories had
to accommodate the particular needs of the
fellows. During this protected laboratory re-
search period, the fellows were freed from
all clinical obligations.

During the three-year training program we
had and have weekly lectures and seminars
to provide a deeper insight into a variety
of relevant topics such as statistics, bioin-
formatics, methods, applied immunology,
guidance in study design, biobanking, bio-
ethics, to name a few. Additional training
courses and qualification programs promo-
te work-related social skills and success-
ful coping strategies for challenges related

to clinical and research work and optimal
work-life balance.

As a perspective, successful Else-Kroner-
fellows are expected to advance their re-
search projects sufficiently to secure exter-
nal research funding. The First-Application-
Program of the IZKF Wirzburg has offered
a good first funding opportunity. Furthermo-
re the IZKF Scientific Management Center
supports applicants in the process of grant
writing for external funding organizations.
This will ensure that the Else-Kroner-fellows
will be capable in establishing their own in-
dependent research groups and become fu-
ture leaders as physician-scientists.
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General
Information

Since November 2010 the Comprehensive
Heart Failure Center (CHFC) has been fun-
ded as one of eight Integrated Centers for
Research and Treatment by the Federal Mi-
nistry of Education and Research in Germa-
ny. The CHFC aims to prevent heart failure
and its complications.

Heart failure is a rapidly growing health care
problem. The syndrome affects approxima-
tely one of ten subjects above the age of
70 years, currently accounting for 2-3 mil-
lions patients in Germany. The prognosis is
as severe as in many malignancies. Repea-
ted hospitalizations are frequent and cost-
ly. Heart failure severely compromises phy-
sical performance, metabolism, endocrine
and cognitive function, and quality of life.
Various diseases may cause heart failu-
re: hypertension, coronary artery disease,
cardiomyopathies, valvular disease, and
others. Stroke, renal failure, anemia, ce-
rebral dysfunction, depression and sudden
cardiac death are frequent consequences.
Hence, heart failure and its complications
constitute an interdisciplinary multi-faceted
problem mandating an interdisciplinary ap-
proach in research, teaching, and patient
care.

The CHFC enhances and coordinates exis-
ting top-level basic, translational and clini-
cal research activities in Wulrzburg. Theo-
retical institutes (e.g. Physics and Biophy-

sics, Chemistry and Biochemistry, Biology,
Pharmacology) cooperate with clinical de-
partments (e.g. Cardiology, Cardiothoracic
Surgery, Endocrinology, Nephrology, Psychi-
atry, Psychology, Neurology, Radiology, Epi-
demiology) to develop innovative concepts
in diagnostics and clinical management as
well as new therapeutic strategies, which
intervene early in the healing and remo-
deling processes of the heart. In order to
succeed in these ambitious endeavors, re-
search at the CHFC is organized in eight
Project Areas, which represent the most
important structural subunits of the CHFC
for interdisciplinary research and treatment.
Six Core Facilities offer service functions for
the research of CHFC members like labo-
ratory analyses, genetic analyses, animal
housing, tissue engineering, documentati-
on of patient data and data mining.

The existing clinical study unit was trans-
formed into the central clinical research fa-
cility of the CHFC, and is complemented
by a Center for Biometry, Study Coordina-
tion and Study Management (ZBSS). Long-
standing and very successful collaborations
exist with the Collaborative Research Cen-
ters (SFBs), the Research Center for Experi-
mental Biomedicine of the DFG (Rudolf Vir-
chow Center), the Interdisciplinary Center
for Clinical Research (IZKF) of the BMBF, In-
stitute for Clinical Epidemiology and Biome-
try, and the International Graduate School
of Life Science (Excellence Initiative) as well
as with the national Competence Network
Heart Failure (CNHF) whose main office was
moved to Wirzburg in 2012.

The CHFC supports excellent researchers
with ample opportunities to establish their
independent scientific track, e.g. by suppor-
ted research projects, protected research
time while working in the hospital, junior re-
search groups, and research professorships.
In cooperation with the Graduate School for
Life Sciences the study course “Clinical Sci-
ences” that may be extended into a mas-
ters degree shortly after finishing medical

Fig. 1: CHFC Members and staff.
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studies, a curriculum in clinical research for
physicians, and a PhD track “Clinical sci-
ences” which started first in 2013, have
been established. The start of the master
course “Clinical Sciences and Epidemiolo-
gy” is scheduled for the year 2015.

In the summer of 2013 a new CHFC'’s re-
search building was granted by the German
Research Foundation with support of the
Bavarian State Ministry of Education, Sci-
ence and the Arts. The ground-breaking ce-
remony will take place in January 2014.

Major Research
Interests

Research at the CHFC is organized in eight
Project Areas. They represent the most im-
portant structural subunits of the CHFC for
the implementation, coordination, perfor-
mance and advancement of interdisciplina-
ry research and treatment.

Project Area A: Advancement of Diagno-
sis and Management
(Coordinators: S. Stork, A. Reif, H. Faller)

Using large established and new cohorts
Project Area A is investigating the individu-
al and combined clinical utility of diagnostic
and therapeutic options for heart failure.
Project Area A aims to establish new diag-
nostic guidelines and complex multi-discipli-
nary interventions for heart failure patients
(“management”), which were successfully
tested in real world settings. On the basis
of Project A1 (Characteristics and course of
heart failure (stage A-D), and determinants
of progression) the STAAB Cohort Study in-
vestigates frequency and factors influencing
the early course of heart failure (A and B) in
a population of Warzburg.

Biomaterials and standardized data sets are
contributed by the prospective cohort study

“Rheuma und Herz” (Associated Project A3)
and the “Handheld BNP Studie” (Associa-
ted Project A4). Additionally, Project A2 fo-
cuses on effector kinases as target proteins
of cardiac hypertrophy. The three rotational
positions do research in the field of aortic
valve replacement and cardiac surgery.

Project Area B: Healing, Remodeling,
Protection

(Coordinators: O. Ritter, R. Leyh, B. Nies-
wandt)

Acute myocardial infarction is one of the
most frequent causes for heart failure, of-
ten followed by chronic remodeling of heart
tissue. Objectives of Project Area B are the
identification of disease-specific mecha-
nisms underlying those processes and iden-
tification of new therapeutic targets. This in-
cludes the crucial role of clotting factor Xl
for infarct healing (Project B1), the impor-
tance of the local, cardiac actions of C-type
natriuretic peptide (project B11, start No-
vember 2013) as well as the correlation
between oxidative stress and the develop-
ment and progression of chronic heart fai-
lure (project B12).

Project Area C: Rare Heart Diseases
and Genetic Principles

(Coordinators: R. Bargou, R. Jahns, M.
Gessler)

Project Area C addresses basic pathophysi-
ological principles, clinical progression, and
new approaches for prevention and therapy
of orphan cardiac diseases. New cardioto-
xic cancer drugs are investigated in clinical
studies. Project C6 focuses on the kinetics
of myocardial inflammatory and autoimmu-
ne processes in the development of heart
failure in animal studies and in a first hu-
man pilot study.

143

Project Area D: Endocrine System and
Metabolism
(Coordinators: B. Allolio, H.-T. Pelzer)

Obesity is linked with diastolic and systolic
heart failure. For the first time clinical re-
searchers investigate the effect of a baria-
tric operation on cardiac function and qua-
lity of life in an interdisciplinary randomized
clinical trial (Project D1). Project D11 inves-
tigates in animal models the biochemical,
molecular and hemodynamic parameters of
this intervention. Project D12 establishes in
a prospective cohort study a registry of ob-
esity and heart failure in order to identify
prognostic factors which can predict cardiac
symptoms and function in obese patients.

Project Area E: Cardio-Renal Crosstalk
(Coordinators: C. Wanner, V. Krane, F. Wei-
demann, P Heuschmann)

Pre-renal failure is a commonly observed
complication of heart failure. Auto-antibo-
dies that activate B1-adrenergic receptors
may cause renal failure in heart failure pa-
tients (Project E1).
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Fig. 3: New research building as of 2016.

Patients with chronic kidney disease reveal
a disproportionally high risk due to a high
incidence and prevalence of cardiovascular
disease. To identify new risk factors concer-
ning heart failure and cardiovascular com-
plications in patients with kidney disease
are investigated by genome-wide associa-
tion analyses in patients of the German Di-
abetes Dialysis Study (4 D Study, project
E5).

The rotational position in this project area
also deals with the chronic cardiac and renal
insufficiency by analysis of prevalence and
risk factors of these diseases with data from
the EUROASPIRE IV study. In the start-up
project (E6) the correlation between COMT
enzyme activity and clinical endpoints after
cardiac surgery will be investigated in a pi-
lot study

Project Area F: Emotion, Coghnition, Ce-
rebral Dysfunction

(Coordinators: S. Frantz, G. Stoll, K.-RP.
Lesch, M. Heckmann)

Interactions between heart failure and de-
pression, cognitive and neurological dys-
function, and changes in brain structure
are subject of Project Area F. In a murine
model, Project F1 studies whether heart fai-
lure leads to anxiety or depression-like be-
haviour, and if behavioural changes adver-
sely affect left ventricular remodeling. The
consequence of heart failure on function of
the brain is topic of project F2. Besides the
human studies there are animal studies in
mice and rats testing the influence of chro-
nic heart failure on the brain morphology.
Project F5 investigates the interdependen-
cy between cardiac diseases and stroke in
human and animal studies.

Project Area G: Advanced/ Terminal
Heart Failure: Tissue Engineering and
Regenerative Medicine

(Coordinators: C. Angermann, |. Aleksic, H.
Walles, A. Miller)

Project Area G aims at a systematic pro-
spective collection of data and biomateri-

als of patients with advanced or terminal
heart failure (Full Project G1). The psycholo-
gical effect of an internet-based platform for
ICD-patients is investigated in Project G2
(ICD Forum). The project will provide empi-
ric data on the effect of a prevention pro-
gram. Project G6 plans the development of
new methods and technologies for the in-
duction of neoangiogenesis in three-dimen-
sional collagen scaffolds as well as the ge-
neration of functional vascular, autologous
myocardial patches.

Core Facility Imaging

(Coordinators: W. Bauer, T. Bley, A. Buck,
J. Deckert, G. Ertl, P Jakob, H. Kdstler, M.
Lohse, S. Samnick, L. Solymosi, F. Weide-
mann)

The Core Facility Imaging develops advan-
ced morphologic, functional and metabo-
lic imaging techniques to support the Pro-
ject Areas. Further, researchers of the Core
Facility develop in start-up projects model-
based magnetization transfer contrast ima-
ging for cardiac MRI (CF 1.8), investigate
myocardial sodium content in patients with
hyperaldosteronism (MyStIC Study CF 1.9),
and develop a new approach for coronary
magnetic resonance angiography.
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General ]
Information

The CCC Mainfranken (CCC MF) has evol-
ved from the “Interdisziplares Tumorzent-
rum der Universitat Warzburg”, which foun-
ded in 1983. In 2008 the "Tumorzentrum”
was transformed into the Comprehensive
Cancer Center Mainfranken. In 2011, the
German Cancer Aid awarded the CCC Main-
franken the status “Onkologisches Spitzen-
zentrum”. Today, the CCC MF is the central
forum for basic, translational and clinical
cancer research as well as for cancer care
at Wirzburg University, the University Hospi-
tal and the region of Mainfranken. Thus, the
CCC organizes three areas: multi-disciplina-
ry care, translational and clinical research,
and the regional cancer care network (out-
reach). In 2010 the clinical part of the CCC
MF was certified as “Oncology Center” by
the Deutsche Krebsgesellschaft and suc-
cessfully passed re-evaluation in Novem-
ber 2013. In addition seven organ cancer
centers as well as the center for stem cell
transplantation, the interdisciplinary center
for hereditary breast and ovarian cancer,
and the interdisciplinary palliative care cen-
ter have been established under the roof of
the CCC and the Oncology Center:

(1) Breast Cancer Center (Speaker: Prof.
J. Dietl)

(2) Gynecological Cancer Center (Spea-
ker: Prof. J. Dietl)

(3) Colorectal Cancer Center (Speaker:
Prof. C.-T. Germer)

(4) Pancreas Cancer Center (Speaker:
Prof. C.-T. Germer)

(5) Skin Cancer Center (Speaker: Prof. M.
Gobeler)

(6) Neuro-oncological Center (Speaker:
Prof. R.-l. Ernestus)

(7) Head & Neck Cancer Center (Speaker:
Prof. R. Hagen, Prof. A. Kubler)

(8) Stem Cell Center (Speaker: Prof. H.
Einsele, Prof. RG. Schlegel)

(9) Palliative Care Center (Speaker: Dr. B.
v. Oorschot, Prof. M. Flentje)

(10) Center for Hereditary Breast and Ova-
rian Cancer (Speaker: Prof. T. Grimm,
Prof. J. Dietl)

Multi-disciplinary Care

Medical Care of patients suffering from
cancer is provided at the University Hospi-
tal and its affiliates on an interdisciplina-
ry basis. The CCC Mainfranken offers the
structural framework for an efficient coope-
ration. All cancer patients entering the CCC
MF are discussed in 15 weekly interdisci-
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plinary tumour conferences and are trea-
ted by multi-disciplinary teams. Furthermo-
re, multidisciplinary outpatient facilities and
counselling hours have been established in
the field of Gl-cancer, endocrine Tumors,
prostate cancer, lung cancer and head &
neck cancer. The central building of the CCC
(C16) houses the central quality assurance
team, the central cancer registry, the CCC
trial office and the interdisciplinary outpati-
ent facility for clinical trials, the interdisci-
plinary outpatient chemotherapy ward, and
counselling hours for psycho-oncological

and palliative care.

Additional multi-disciplinary offers for pa-
tients, health care professionals, and the
community:

Social service

Information about self-help groups,
meetings of self-help groups

Sport courses and nutrition counselling
hours for cancer patients

Information seminars for patients, their
relatives and the public about topics in
the fields of cancer therapy and cancer
prevention.

Outpatient pain Center

Counselling of patients and their fami-
lies with hereditary cancer
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¢ Numerous training and education pro-
grams for physicians, clinician scien-
tists, nurses and other health care pro-
fessionals

Currently, a concept for a full-fledged cen-
tral entry port located in one building is
being developed for all cancer patients en-
tering the CCC MF.

Outreach/Regional Cancer Care Net-
work

Cooperating partners of the CCC Mainfran-
ken are the academic teaching hospitals
(Julius-Spital and Medical Mission Hospital)
in Warzburg and other hospitals and specia-
lists in private practices of the region Main-
franken (Aschaffenburg, Schweinfurt, Lohr,
Bad Mergentheim, Bad Neustadt, Bad Kis-
singen, Coburg, Rothenburg, Kitzingen).

In order to better serve patients’ needs for
high-quality medical care within the vicinity
of their residence the CCC MF actively sup-
ports the certification of general oncology
and organ-specific centres in the regjonal
area (in total: 2 centres for oncology, 5 for
gastro-intestinal cancer, 5 for breast can-
cer, 2 for pancreatic cancer, 2 for gyneco-
logical cancer, 1 for prostate cancer). The
CCC MF assures a high standard of medical
care in the region by organizing joint tumor
board activities, a regional trial network,
central quality assurance, training and edu-
cation programs, and the cancer registry
services. In 2013 more than 10,000 can-
cer patients of the region of Lower Franco-
nia were discussed in tumor boards of the
regional cancer care network, 3,700 of the-
se patients were discussed in joint cross-in-
stitutional tumor boards.

Translational
Research

Clinicians work closely together with biolo-
gists and other scientists to perform cancer
research on an international and competi-
tive level. The University Hospital Wirzburg,
the clinical-theoretical and the theoretical
institutes of the medical faculty are part of
the CCC Mainfranken. Research cooperati-
ons are also established with other faculties
of the University.

The main focus of translational research at
the CCC MF is to identify molecular targets
and to develop therapeutic strategies for
genetically complex and heterogeneous tu-
mors. Between 2009 and 2013, the CCC
MF therefore developed translational re-
search programs focusing on (A) the iden-
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Fig. 1: Tumor regression of a bulky abdominal tumor in a patient with relapsed mantle
cell lymphoma treated with a T cell-engaging BiTE antibody in a phase | trial.

tification of critical regulators of tumor cell
physiology that can serve as molecular tar-
gets for targeted therapies, (B) on immu-
notherapy and (C) on targeted radiothera-
py and molecular imaging. In addition, tu-
mor genome sequencing has grown in im-
portance and has therefore been developed
into a fourth research program (D).

During the past few years preclinical re-
search from the major research programs
has been successfully translated into the
clinic. For example, seminal work from sci-
entists of the CCC MF has demonstrated
the first clinical proof-of-concept that T cell-
based immunotherapy has the potential to
eradicate bulky tumor masses and to cure
patients with chemo-resistant disease (pro-
gram B, Figure 1).

Another highlight is the identification of new
target structures making as yet non-drug-
gable key oncogenes accessible to a tar-
geted approach (program A). This research
has in parts already progressed to a stage
where the concepts are being tested in cli-
nical trials.

The genome-sequencing program (D) led
to the identification new pathogenetic pa-
thways and might lay the foundation for the
development of personalized and targeted
therapies in a series of different cancer en-
tities potential new targets in non-Hodgkin
lymphoma, multiple myeloma, Wilm’s tu-
mors, melanoma, brain tumors and endo-
crine tumors.

Research from program C (targeted radio-
therapy and molecular imaging) led to the
development of novel therapies in the field
of endocrine tumors and in lung cancer.

Clinical
Research

In addition to the translational research
programs, the CCC MF has initiated a se-
ries of clinical research projects aimed at
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the improvement and further development
of health care standards. The program in-
cludes studies on supportive care, psycho-
social and palliative care, health care and
outcome research, and predictive and pro-
gnostic factors.

Outcomes research and the clinical
cancer registry

The cancer registry collects long term fol-
low-up data and mortality information of tu-
mour diseases. This is an important tool to
monitor the quality of treatment. The can-
cer registry is also entrusted with the epi-
demiological cancer registration for the
bavarian population based cancer registry
(www.krebsregister-bayern.de). This regist-
ry aims to discover regional and temporal
differences of cancer incidences and pro-
vides useful data for outcomes and health-
care research. For example, analysis of the
cancer regjster follow-up data show that the
survival probability of patients with rectum
cancer treated at the CCC MF has marked-
ly improved over the past few years (Fig. 2).
Other projects identify risk factors for de-
velopment of peritoneal carcinomatosis in
colorectal cancer and in gastric cancer with
the aim of changing practice in aftercare. In
addition, the CCC MF runs a program on bi-
omarkers and prognostic factors in a num-
ber of cancer entities. Recently, projects in
high-risk prostate and bladder cancer led
to important clinical results with potential
practice changing impact.

Clinical Trials

The central trial office of the CCC MF provi-
des the complete infrastructure for planning
and conducting phase-l, Il, and Il studies
in all departments of Wuerzburg University
Hospital. This comprises study nurse sup-
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Fig. 2: Monitoring of outcome at the CCC
MF — OAS of patients with rectum cancer
for three time periods (95% confindence
limits).

port, documentation assistance, data ma-
nagement, quality management as well as
training and education for physicians and
study nurses. A particular strength of the
CCC Mainfranken is the Early Clinical Tri-
al Unit (ECTU, Phase-l Unit). The ECTU is a
highly specialized and fully staffed interdis-
ciplinary clinical unit focussing on the con-
duction of novel cancer therapies within the
framework of phase-l, I/l and Il clinical tri-
als (early clinical development). The ECTU
is one of the country s largest phase-I units
and was the first of its kind in Germany. Sin-
ce its start in 2007 more than 30 phase-|
and I/l trials have been initiated, many of
them based on preclinical research of sci-
entists of the CCC MF. Novel therapies tes-
ted in the ECTU include cellular and targe-
ted therapies with novel antibodies, tyrosi-
ne kinase inhibitors heat shock protein in-
hibitors, radionuclides, HDAC inhibitors and
other small molecules. Thus, the ECTU is an
important structural element for the trans-
lation of basic research into the clinic.

In addition, in 2013 the CCC MF has es-
tablished a central interdisciplinary outpati-
ent unit for clinical trial activities in solid tu-
mors (I0CT). The new trial unit focuses on
large multi-disciplinary phase Il and phase
Il trials, thus complementing the activities
of the well-established Early Clinical Trial
Unit (ECTU). The new trial unit has estab-
lished a multi-disciplinary trial program with
a multi-institutional investigator team com-
prising gyneco-oncology, uro-oncology, lung
cancer, gastro-intestinal cancer and head
& neck cancer.

Another important step in the field of clini-
cal research was to integrate external phy-
sicians and community hospitals of the re-
gional catchment area into the clinical re-
search programs of the CCC Mainfranken
and to establish a regional trial network.
This has strongly enhanced accrual of pati-
ents of the regional area into clinical trials.

In 2012 more than 1000 cancer patients
of the region Lower Franconia were in cli-
nical trials.

Based on this infrastructure the CCC MF
has initiated a comprehensive program of
investigator-initiated studies aiming at the
improvement and further development of
health care standards. Studies are currently
running in various fields of clinical oncology.
Key trials, chaired and initiated by Wurzburg
Pls, have led to results with practice chan-
ging impact in psycho-oncological care, ad-
renocortical cancer (ACC), hemato-oncolo-
gy, radio-therapy and lung cancer. In additi-
on, investigators of the CCCMF contributed
to practice changing IITs in the field of colo-
rectal cancer and pancreatic cancer.
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C, Schlumberger M, Mantero F, Weismann
D, Beuschlein F, Gelderblom H, Wilmink
H, Sender M, Edgerly M, Kenn W, Fojo T,
Mliller HH, Skogseid B, FIRM-ACT Study
Group. (2012) Combination chemotherapy
in advanced adrenocortical carcinoma. N
Engl J Med 366:2189-97.

Faller H, Schuler M, Richard M, Heckl U,
Weis J, Kiffner R. (2013) Effects of psy-
cho-oncologic interventions on emotional
distress and quality of life in adult patients
with cancer: systematic review and meta-
analysis. J Clin Oncol 31:782-93.
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comprehensive
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Professor Dr. med. Rudolf Hagen
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97080 Wiirzburg

Phone: 0931/201-21701
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www.hno.uni-wuerzburg.de

Dr. Heike Kiihn
(Office)
Phone: 0931-201 21777

Mission
and Structure

The Comprehensive Hearing Center Wuerz-
burg (CHC) is an interdisciplinary, integrati-
ve center for diagnosis, counselling and re-
search regarding all aspects of hearing. It is
spatialized to the Department of Oto-Rhi-
no-Laryngology, Plastic, Aesthetic and Re-
constructive Head and Neck Surgery. Pa-
tients with hearing disorders and their re-
latives a comprehensive counselling on all
possible diagnostic measures and thera-
peutical options is offered. The combination
of different diagnostic and therapeutic ins-
titutes comprising hearing research, care
units, supporting companies and rehabili-
tation institutes allows for a comprehensive
expertise on all aspects of hearing.
Patient’s care takes place in an interdisci-
plinary setting, according to the latest de-
velopments in science and medical techni-
ques. Postclinical treatment is adjusted in-
dividually with all cooperating rehabilitation
partners.

Hearing Research

Experimental and applied research provi-
des the latest information in all aspects of
hearing, which is integrated into treatment
strategies. Networking with local as well as
international research groups allows for the
actual state of knowledge, being integrated
into patient’s care. In order to intensify the
interdisciplinary research concepts, a foun-
dation professorship on “Experimental hea-
ring research“ shall be established. The Wu-
erzburg CHC concept lead to a worldwide
network of cochlea implant centers, which
are in close cooperation under the roof of
“Hearring” (www.hearring.com).

Development of Innovative Instruments

Together with partners of the biomedical in-
dustry new instruments are developed with
a special focus on a practical design at the
CHC. This further development comprises
diagnostical instruments as well as impro-
ved implant systems. The possibilities of
intense testing of new devices and instru-
ments in an optimized clinical setting keep
the CHC attractive for new co-operation
partners.

Interdisciplinary Treatment
Hearing disorders often have a difficult pa-

thophysiological background, which neces-
sitates an interdisciplinary diagnosis and

treatment. Starting with the first hearing
tests in newborn babies, developmental
aspects are included as well as hon-medi-
cal support. Furthermore direct involvement
of companies offering specialized supplying
service is part of the treatment concept.

Follow-up Care and Rehabilitation

In many cases surgical therapy has to be
followed by a highly specialized support ser-
vice, especially in hearing implants. First fit-
ting of the implant processor normally takes
place in the implanting clinic, for further af-
ter-care and rehabilitation CHC has close
contact to all important rehab institutes in
Germany. This guarantees an optimal and
individualized support with the necessary
feed-back to the hearing center.

Major Research
Interests

Middle ear biology
(R. Mlynski, M. Schmidt, R. Hagen)

Histological morphometry and surface cha-
racteristics of middle ear implants; immu-
nology and immunhistology of cholesteato-
mas for research of origin and maintenance
of chronic otitis media, expression of bone
morphogenetic protein-2, MMP-9 and cy-
tokines in cells of cholesteatoma. Deve-
lopment of coated electrodes for medical
treatment of middle and inner ear.
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Fig. 1: Structure of the CHC.
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Fig. 2: Neuronal differentiation of adult
stem cells for application in the inner ear
(8uinea pigs).

Biophysics of middle ear
(S. Schraven, S. Brill, F. Kraus, R. Hagen)

Investigations of middle ear structures as
a dynamic-mechanical system in sound
transmission processes using LASER vibro-
metry; EDP supported documentation and
evaluation of surgical and audiological out-
come in patients with tympanoplasty and
implantation of electronic hearing devices.
Intraoperative monitoring of transfer func-
tion of active middle ear implants.

Inner ear biology

(K. Rak, J. Volker, S. Frenz, R. Mlynski in
Zusammenarbeit mit dem Institut flr klini-
sche Neurobiologie, M. Sendtner)

Evidence and functional properties of neuro-
nal stem cells in the rat cochlear nucleus.
Dynamic changes of the neurogenic potential
in the rat cochlear nucleus during post-natal
development. Effects of defined gene muta-
tions (TBCE gene) on inner ear structure in
the pmn/pmn mouse. Interactions of neuro-
nal structures with semiconductor materials.

Therapeutic use of stem cells in the da-
maged cochlea
(A. Radeloff, P Schendzielorz)

Improvement of survival of ganglion cells
following experimental deafening by local
stem cell application in the cochlea of the
guinea pig. Development of a stem cell coa-
ting on inner ear electrodes for optimization
of functional linkage in cochlear implants.

Pedaudiological tests and newborn hea-
ring screening

(W. Shehata-Dieler, D. Ehrmann-Mdller, R.
Keim, in cooperation with K. Wermke)

Development of new objective testing pro-
cedures for frequency specific screening in

F

7 ¥ i
Fig. 3: Active migration of stained stem
cells (pink) from basal cochlear turn (gui-

nea pigs).

newborns. Analysis of prespeech sounds in
babies to objectify early speech develop-
ment in pedaudiology.

Cochlear- and brain stem implants

(R. Mlynski, W. Shehata-Dieler, A. Radeloff,
S. Brill, S. Kaulitz, in cooperation with the
department for neurosurgery, C.Matthies,
and the University of Innsbruck, Austria)

Investigations to improve speech intelligi-
bility following cochlear implantation, de-
velopment of new surgical techniques and
innovative implant models, physiology and
pathophysiology of the auditory pathway fol-
lowing uni- and bilateral electrostimulation
considering functional anatomical correlati-
ons while stimulating different parts of the
auditory pathway.

Experimental audiology
(M. Cebulla, R. Keim, W. Harnisch)

Further development of diagnostic tools for
objective frequency specific measurement
of the absolute threshold of hearing. Stan-
dardisation of different methods of acou-
metry. Investigations in the fine structure of

el
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Fig. 4: Collateral sprouting of neuronal
cells on semiconductor-material.
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responses to click-stimuli in comparison to
transit time corrected stimulation. Objecti-
vication of binaural hearing in persons with
normal and impaired hearing.

Hearing research

(M. Vollmer, A. Wiegner, in cooperation with
the University of California, R. Beitel, and
the Ludwig-Maximilians University Munic,
B. Grothe)

Animal experiments in gerbils for investiga-
tion of central neuronal interactions in elec-
tric acoustical stimulation of the cochlea,
central neuronal processing of interaural
time differences (ITDs) in acoustical and
electrical stimulation of the cochlea, effects
of long term deafening to temporal and spa-
tial discrimination of intracochlear electrical
stimulation in the colliculus inferior and the
primary auditory cortex, psychophysical and
neuronal models for temporal integration of
electrical stimuli, neurotrophic effects of
GM1 gangliosides and electrical stimulati-
on to spiral ganglion cells following neona-
tal deafening

Radeloff A, Shehata-Dieler W, Scherzed
A, Rak K, Harnisch W, Hagen R, Mlynski
R. (2012) Intraoperative monitoring using
cochlear microphonics in cochlear implant
patients with residual hearing. Otol Neu-
rootol 33:348-354.

Rak K, Volker J, Frenz S, Scherzed A, Ra-
deloff A, Hagen R, Mlynski R. (2013) Dy-
namic changes of the neurogenic potential
in the rat cochlear nucleus during post-na-
tal development. Exp Brain Res. 226:393-
406.

Ginzkey C, Scheich M, Harnisch W, Bonn
V, Ehrmann-M(iller D, Shehata-Dieler W,
Mlynski R, Hagen R. (2013) Outcome on
hearing and facial nerve function in mi-
crosurgical treatment of small vestibular
schwannoma via the middle cranial fos-
sa approach. Eur Arch Otorhinolaryngol.
270:1209-16.

Cebulla M, Shehata-Dieler W. (2012)
ABR-based newborn hearing screening
with MB11 BERAphone® using an optimi-
zed chirp for acoustical stimulation. Int J
Pediatr Otorhinolaryngol. 76:536-43.

Béheim K, Mlynski R, Lenarz T, Schlégel
M, Hagen R. (2012) Round window vibro-
plasty: long-term results. Acta Otolaryngol.
132:1042-8.
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General
Information

The Musculoskeletal Center Warzburg MCW
is a consortium of 20 hospitals and depart-
ments to establish medical care and re-
search in musculoskeletal diseases and
trauma. Along with the increasing longevity
in our aging societies musculoskeletal di-

seases and trauma are more and more re-
levant. At present the total expenditure for
this field amounts to 16% of our health bud-
get. Musculoskeletal diseases and trauma
are the most common causes for inability
to work, for early retirement and for depen-
dence and institutionalisation of the elderly.
Diseases of the musculoskeletal unit, e.g.
bone, muscle and joint structures compri-
se the widespread diseases osteoporosis,
osteoarthritis, rheumatoid arthritis and the
ever expanding epidemic condition of sarco-
penia of the elderly. The core institutions for
interdisciplinary clinical care are the Ortho-
pedic Department and the Orthopedic Hos-
pital Konig-Ludwig-Haus, the Department
of Trauma, Hand, Plastic and Reconstruc-
tive Surgery and the Clinic and Policlinic for
Plastic Facial, Mouth and Maxillary Surge-
ry, There is intensive problem-oriented in-
teraction with many other clinical partners
and institutes of our faculty, especially inter-
nal medicine, nuclear medicine, pediatrics,
surgery, neurology and the institutes for ra-
diology, pathology and genetics.
Interdisciplinary basic and translational re-
search is run by the chair for Tissue En-
gineering end Regenerative Medicine toge-
ther with Fraunhofer IGB, the Department
for Functional Materials in Medicine and
Dentistry, the chair for Technology of Ma-
terial Synthesis and Fraunhofer ISC, the
chair for Pharmaceutical Technology and
Biopharmacy and by the research units of
the core institutions. The center is suppor-
ted by the cooperation with the Interdisci-
plinary Center for Clinical Research IZKF,
the Center for Experimental and Molecular
Medicine ZEMM, the Institute for Bioinfor-
matics, the faculties for biology, biophysics
as well as theology and law jurisdiction for
ethical and legal issues. The consortium is
embedded into local, national and internati-
onal research networks. The core mission of
the MCW is to promote the interdisciplina-
ry trans-faculty basic research with a strong
translational focus, high end interdisciplina-
ry patient care and the training and conti-
nuous education in medicine and medical
technologies at the university and beyond.
Rapid translation of basic science results
into clinical applications is facilitated by the
upcoming Fraunhofer Translational Center,
which is supported by the Bavarian govern-
ment. The aims of this institution are Net-
working between Basic Science and Clinical
Medicine, Education and Support of Clini-
cian Scientists and education of personnel
for clinical studies for good clinical practice
GCP competence, seconded by close coo-
perations with the Chair for Biometry and
Clinical Epidemiology. Intensive research in
the interface between research, develop-
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ment and industrial production helps foun-
ding of new companies and feeds the close
cooperation with Fraunhofer Society.

Major Research
Interests

Major research interests are the principles
of tissue regeneration in musculoskeletal
diseases and trauma. We have established
special competence for mesenchymal stem
cell biology, epigenetics and aging and in
the development of cell based therapeutic
strategies, in Tissue Engineering and ma-
terial development, in the development of
pharmaceutical delivery devices and in the
synthesis of new surfaces. Important fields
of activity are regeneration of bone, carti-
lage, muscle, adipose tissue, tendons and
ligaments, and the rapid translation of the-
rapeutic strategies to treat injuries and de-
generative diseases of the musculoskeletal
system including face, mouth and maxillary
problems. MCW scientists are involved in lo-
cal, national and international research net-
works, e.g. the Sander-Stiftung Treatment
Unit for Multiple Myeloma, DFG-Research
Units FOR 793 and 1586, SFB630, BMBF-
Consortia Osteopath and DIMEOs, the bi-
national German-French consortium OBE-
LICS, the EU-Consortia ADIPOA, VASCU-
BONE, HydroZONES and STEP and in the
Bavarian Sarcopenia Network FORMOsA

Y
Fig. 1: Imaging of a mesenchymal mixed
tissue tumor in the adipose tissue of the
thigh, which by overproduction of FGF-23
produced a phosphate wasting syndrome
and ouvert clinical oncogenic osteomala-
cia in a 51 year old female. This patient
was cared for in close cooperation bet-
ween the outpatient clinic for osteology,
the orthopedic clinic Kénig-Ludwig-Haus,
the clinic for nuclear medicine and the In-
stitutes for Radiology and Pathology (Lapa
et al., JCEM 2013).



Fig. 2: Tailored hyaluronic acid-based hydrogels for cartilage regeneration. Hydrogels are
seeded with mesenchymal stem cells from bone marrow. Following chondrogenic com-
mittment cartilage specific components of the extracellular matrix are expressed (left pa-
nel: Glycosaminoglycans (Safranin-O-staining, red); right panel: collagen Il inmunohisti-
chemical staining (red staining COLII, blue DAPI staining of nuclei). In this project hydro-
gels will be additionally functionalized by adding biomimetic peptide sequences. It is the
aim of this project to optimize chondrogenic differentiation and to refine the clinical po-
tential of the materials and constructs (Interdisciplinary MCW cooperation between the
chair for functional materials in Medicine and Dentistry J. Groll, the head of research in
the Department of Trauma, Hand, Plastic and Reconstructive Surgery T. Blunk and the
Head of the Translational Ortthopedics team A. Steinert, funded by the IZKF. Image: Tho-
mas Bock.).

supported by the Bavarian Research Foun-
dation. Prof. Jirgen Groll was awarded an
ERC Consolidator Grant in 2013 by the Eu-
ropean Research Council.

Teaching

The main issues of teaching activities are
curricular teaching of the core disciplines
in medicine and dentistry and the relevant
contributions of chairs and associated pro-

fessors in modern interdisciplinary trans-fa-
culty studies such as ,Technology of func-
tional materials®, ,Biomedicine” and ,Life
Science” (e.g. within the Wuerzburg Gradu-
ate School of Life Sciences). MCW instituti-
ons are tightly involved in hosting and men-
toring bachelor and master theses of the re-
spective courses of studies as well as doc-
toral theses of graduate students.

Fig. 3: Preparation of a BioVaSc (mBioVaSc). The de-cellularized vasculature structure
was reendothelialised with human dermal microvascular endothelial cells. This mBioVa-
Sc was established as a 3D structure at the Chair for Regenerative Medicine and Tissue
Engineering within the Bavarian Sarcopenia Network FORMOSA. The image shows an
overlay of vital (green staining) and dead (red staining) cells.
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Jakob F, Ebert R, Ignatius A, Matsushita
T, Watanabe Y, Groll J, Walles H. (2013)
Bone tissue engineering in osteoporosis.
Maturitas 75:118-24.

Hansmann J, Groeber F, Kahlig A, Klein-
hans C, Walles H. (2013) Bioreactors in
tissue engineering - principles, applicati-
ons and commercial constraints. Biotech-
nol J. 8:298-307.

Wittmann K, Storck K, Muhr C, Mayer H,
Regn S, Staudenmaier R, Wiese H, Mai-
er G, Bauer-Kreisel B Blunk T. (2013)
Development of volume-stable adipose
tissue constructs using polycaprolacto-
ne-based polyurethane scaffolds and fi-
brin hydrogels. J Tissue Eng Regen Med.
doi: 10.1002/term.1830. [Epub ahead
of print].

Germershaus O, Werner V, Kutscher M,
Meinel L. (2014) Deciphering the mecha-
nism of protein interaction with silk fibro-
in for drug delivery systems. Biomaterials
35:3427-34.

Hartmann S, Kriegebaum U, Klchler N,
Brands RC, Linz C, Kubler AC, Miller-Rich-
ter UD. (2014) Correlation of MAGE-A tu-
mor antigens and the efficacy of various
chemotherapeutic agents in head and
neck carcinoma cells. Clin Oral Investig.
18:189-97.

Steinert AF, Weissenberger M, Kunz M, Gil-
bert F, Ghivizzani SC, Goebel S, Jakob F,
Noth U, Rudert M. (2012) Indian hedge-
hog gene transfer is a chondrogenic indu-
cer of human mesenchymal stem cells. Ar-
thritis Research & Therapy 14:R168.

Frey SR Doht S, Eden L, Dannigkeit S,
Schuetze N, Meffert RH, Jansen H. (2012)
Cysteine-rich matricellular protein impro-
ves callus regenerate in a rabbit trauma
model. Int Orthop. 36:2387-93.

Kettel MJ, Hildebrandt H, Schaefer K, Mo-
eller M, Groll J. (2012) Tenside-free
preparation of nanogels with high func-
tional &-cyclodextrin content. ACS Nano
6:8087-93.

Hofmann C, Liese J, Schwarz T, Kunzmann
S, Wirbelauer J, Nowak J, Hamann J, Gir-
schick H, Graser S, Dietz K, Zeck S, Jakob
F, Mentrup B. (2013) Compound hetero-
zygosity of two functional null mutations in
the ALPL gene associated with deleterious
neurological outcome in an infant with hy-
pophosphatasia. Bone 55:150-7.

Holzapfel BM, Reichert JC, Schantz JT,
Gbureck U, Rackwitz L, Noth U, Jakob F,
Rudert M, Groll J, Hutmacher DW. (201.3)
How smart do biomaterials need to be? A
translational science and clinical point of
view. Adv Drug Deliv Rev. 65:581-603.
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(heart transplantations)

Klinik und Poliklinik fiir Thorax-, Herz- und
Thorakale Gefachirurgie

Phone: 0931/201-33030

Professor Dr. med. Ingo Klein

(liver transplantations)

Klinik und Poliklinik fiir Allgemein-, Viszeral-,
GefaR- und Kinderchirurgie
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(kidney transplantations)
Medizinische Klinik und Poliklinik |
Phone: 0931/201-39032

Clinical Transplantation

The Transplant Centre Wurzburg (TPZ) is one
of several German transplant centres. The
kidney transplant program oversaw a steady
rate of 35-49 kidney transplants a year until
2012. Following the German liver allocation
scandal, there was a dramatic decrease in
organ donations nationwide, which nega-
tively affected the kidney transplant rate in
Wouerzburg as well. The living donation pro-
gram could not fully compensate for this ef-
fect. By the end of 2013, 106 living kid-
ney-transplants of related and unrelated
donors had been performed. In addition,
866 postmortal kidneys were transplanted.
Both programs are conducted in close co-
operation between the Division of Nephrolo-
gy and the Department of Urology since the
start of the program in 1984. Furthermore,
13 combined kidney-pancreas-transplanta-
tions and two combined kidney-liver-trans-
plantation were performed in collaboration
with the Department of Surgery. Currently,
248 patients are waiting for a kidney graft
in Wuerzburg.

Since 2008, 24 heart transplantations
(three in 2013) have been conducted by
the Department of Thoracic and Cardiovas-
cular Surgery in collaboration with the De-
partment of Internal Medicine |. At present
10 patients are on the waiting list for heart
transplantation.

The liver transplantation program is man-
aged via a collaboration between the De-
partment of Surgery | and the Department
of Internal Medicine Il. Between 1991 and
2007 (when the program was temporari-
ly discontinued), 69 liver transplants were

performed. In 2012 the Divisions of Hepa-
tology and Hepatobiliary and Transplant Sur-
gery were formed and the liver transplanta-
tion program was re-launched together with
the newly created Liver Center. Since the re-
launch, 27 livers have been transplanted.
Both the one-year patient and graft survival
rate are currently 96%. In May 2013, fol-
lowing audits by the Assessment and Moni-
toring Commission (Priifungs- und Uberwa-
chungskommission) of the German Medi-
cal Association (BAK) and the State Gov-
ernment of Bavaria (led by Professor Mih-
Ibacher, Vienna), the University of Wuerz-
burg’s liver transplantation program was
chosen as one of three future liver trans-
plant programs in the Federal State of Ba-
varia. Currently, there are 33 patients on
the waitlist for liver transplantation.

All patients of the programs mentioned
above are served by the respective outpa-
tient departments, most (in cooperation
with local resident practitioners.) of them
together with resident practitioners in the
vicinity. Also involved is the Department of
Dermatology, which offers a special out-pa-
tient clinic for patients transplanted with a
solid organ.

The German Foundation of Organ Trans-
plantation (DSO) educates physicians,
health care workers and the general public
on brain death and organ explantation. With
the support of hospitals in Aschaffenburg,
Schweinfurt, Coburg and other hospitals in
the regjon, the regjstration of potential or-
gan donors has been optimized and more
people in the lower Franconia area are will-
ing to donate organs.

Clinical and Experimental Transplanta-
tion Research

All specialities mentioned above are invol-
ved in multiple multicenter studies, either
investigator-driven or with industrial spon-
soring. Diverse dissertations and publica-
tions originate from this work. Wuerzburg
is one of the few places in Germany sup-
porting experimental transplantation re-
search including xenotransplantation. This
research is coordinated by a W2 professor
for experimental transplantation immunolo-
gy. Transplantation of nearly all vascularised
organs in both rat and mice models can be
performed in a well-equipped modern labo-
ratory for microsurgery. Close cooperations
exist with the universities in Oxford / UK,
Boston / USA, San Francisco / USA, Seatt-
le / USA, Sydney / Australia and the Ludwig
Maximilian University in Munich.
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Further Activities

Every two years the kidney transplant pro-
gram organizes a regional transplantati-
on workshop (Franconian Transplant Work-
shop) focusing on the operative and con-
servative aspects of kidney transplantation,
the next meeting will take place in winter
2014 for the 13th time. Earlier in the year
a seminar for patients and relatives (“fit for
transplantation”) is arranged with great suc-
cess; in 2013 more than 250 participants
attended.

Kasiske BL, Israni AK, Snyder JJ, Skeans
MA on behalf of the Patient Outcomes in
Renal Transplantation (PORT) investiga-

tors. (2011) The relationship between kid-

ney function and long-term graft survival

after kidney transplantation. Am J Kidn Dis

57:466-475.

Eitner F, Hauser IA, Rettkowski O, Rath
T, Lopau K, Pliquett R, Fiedler R, Guba
M, Hilgers RD, Floege J, Fischereder M.
(2011) Risk factors for Pneumocystis ji-
roveci pneumonia (PcP) in renal trans-
plant recipients. Nephrol Dial Transplant
26:2013-2017.

Otto C, Heeg A, Kottenmeier S, Schneiker

B, Gahn S, Germer C-T, Steger U. (2012)
Immunisation with an allogeneic peptide

promotes the induction of antigen-specific
MHC llpos, CD4+ rat T cells with immuno-
stimulatory properties. Transplant Immunol

26:220-229.

Panther F, Strasen J, Czolbe M, Lazari-
otou M, Burkard N, Williams T, Lange V,
Otto C, Ritter O. (2011) Inhibition of nuc-
lear translocation of calcineurin suppres-
ses T-cell activation and prevents acute

rejection of donor hearts. Transplantation
91:597-604.
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Mission statement
and structure

The Clinical Trial Center Wirzburg (CTCW)
of the University Hospital Wurzburg (UKW),
originally founded in 2003 was restructured
in 2012. The CTCW is the academic clinical
research organization (ACRO) of the UKW
for providing clinical trial support, imple-
menting standards for the conduct of clini-
cal studies and guaranteeing the high qua-
lity of patient-oriented research. The CTCW
supports clinical trials of the phases | to IV
comprising its planning, coordination, ma-
nagement, and analyses of following ICH-
GCP guidelines.

The CTCW focuses specifically on the con-
duct of academically oriented investigator
initiated clinical studies. By a close coope-
ration and continuous dialogue with the in-
vestigators, our services can be customized
according to the individual requirements co-

vering the spectrum of providing a full-ser-
vice solution or also a support of specific
aspects, e.g. data management or biome-
try. The CTCW is also part of the sponsor
quality management of the UKW providing
comprehensive standard operating proce-
dures (SOPs) for all aspects of clinical stu-
dies.

The CTCW cooperates closely with other cli-
nical research facilities at the UKW and the
University Wirzburg, such as the Compre-
hensive Heart Failure Center (CHFC), the
Comprehensive Cancer Center Mainfranken
(CCC MF), the Nephrological Study Center
Waurzburg (NSZ), the Service Center Medi-
cal Informatics (SMI), as well as the Insti-
tute for Clinical Epidemiology and Biomet-
ry (ICE-B).

The CTCW is offering regular education acti-
vities together with other experienced coo-
peration partners such as the CCC MF, the
NSZ or CHFC research organisations for lo-
cal clinical investigators in the form of cour-
ses for principal investigators, training to
become a study assistant as well as lectu-
res and seminars on clinical research.

In the following section, the clinical service
portfolio of the CTCW is introduced.

Clinical Services

Our Clinical services consist of:
* Protocol development

e Submission to Ethics Committee and
Regulatory Agencies

* Project Management & Site Manage-
ment

e Clinical Monitoring

* Data Management and Biostatistics

e Regulatory Services

Clinical Project & Site Management

The Project Manager is the primary CTCW
contact and works with all project team
members involved in the conduct of the
trial to ensure problem identification and
resolution and adherence to study timeli-
nes, e.g. supporting protocol development,
identify and select study sites, create and
manage executive, steering and data safe-
ty monitoring committees, create educati-
onal tools and reference materials, enga-
ge in proactive and routine communication
to sites, conduct investigator meetings and
coordinator conference calls.

Clinical Data Management (CDM)

The CDM includes the collection, cleaning
and management of patient data in compli-
ance with regulatory standards. The primary
objective of the CDM processes is to provi-
de high-quality data by keeping the number
of errors and missing data low as possible

Trial Coordination

Biometrics
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:
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:

Monitoring

=

I

|
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| Project Management
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i

Study Assistant

Clinical Trial
Associate

Investigator

Fig. 1: Functional areas of the CTCW.
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Fig. 2: CTCW clinical services 2012/2013.

and gather best data for analysis. Data ma-

nagement tools are provided at the CTCW

to meet specific needs of different types of

clinical studies — both for paper-based and

Electronic Data Capture. The data manage-

ment platform, SOPs and staff will provide

the clinical researcher with cost-effective,

secure, regulatory-compliant and efficient

data management services.

Our panel of services of Clinical Data Ma-

nagement includes:

e Case Report Form (CRF) designing

* Development of project documentation:
Data Management Plan, Data Cleaning/
Validation Plan

¢ Generation of annotated CRF

¢ Database designing and validation

e Data Cleaning: checks programming,

query management, quality control

¢ Medical coding (MedRA, WHOdrug)

¢ SAE Reconciliation between the safety
database and the clinical database.

Biostatistics

The CTCW biostatistical team supports cli-
nical projects and provide assistance begin-
ning at the initiation of a clinical trial. The
statistics team collaborates with investiga-
tors on the analysis of trial data and prepa-
res the statistical part of the primary manu-
script at the conclusion of the trial.

Biostatistics services:
* Sample size and power calculations

Researcher, Project Leader

CTCW, Biometrie, Project managerment, Data managernent, Monitoring, Assistance, OQM, IT

Trial Sites, Labs, CROs, Fharmacy

Initiaticn s
- eoniuct ol

e sl P | publication

Analysis of Resull report
P resums p

Fig. 3: Clinical trial process summary.
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e Statistical protocol development
e Statistical analysis plan

* Statistical report

* Statistical advices

Clinical Trial Monitoring

The CTCW provide also clinical monito-
ring services for different therapeutic areas
across drug and medical device trials for
building and maintaining sustainable rela-
tionships with investigative sites to ensure
successful clinical trial progress.

Clinical Trial Monitoring services include:

e Site Qualification and Initiation

* Regulatory Documents Preparation and
Collection

* Subject Enrolment/Retention Strategy
Enhancement

* Site Personnel Training

e Monitoring Visits (pre-study visits, initia-
tion visits, interim visits, closure visits)

Quality Assurance Services

e Standard Programs (GCPs, Validation,
and 21 CFR Part 11 compliance) re-
view

* Pre-Audit Readiness Resources

Audit Participation and Handling

Clinical Operations

e Clinical Study Management

* Vendor Management

* Pharmacovigilance Service

* Project feasibility evaluation

* Regulatory authorities Liaison



5.2.

Collaborative Research Centers

and Clinical Research Units

5.2.1

Collaborative Research Center 581, Molecular Models

for Diseases of the Nervous System

Professor Dr. med. Michael Sendtner
(Speaker)

Institute for Clinical Neurobiology
Vershacher Str. 5

97078 Wiirzburg

Phone: 0931/201-44000

Fax: 0931/201-44009

E-mail: sfh581@Kklinik.uni-wuerzhurg.de
www.sfh581.ukw.de/startseite.html

Speaker hoard

Professor Dr. Esther Asan
Professor Dr. Klaus V. Toyka
Professor Dr. Manfred Heckmann
Professor Dr. Rudolf Martini
Professor Dr. Utz Fischer
Professor Dr. Klaus-Peter Lesch

Urveen Oberoi-Lehrieder
(Office)
Phone: 0931/201-44001

General
Information

The “Collaborative Research Center” SFB
581 ,Molecular models for diseases of the
nervous system*“ was established in 2000
at the University of Wirzburg. In 2009, it
was reviewed and funded for a final round
of support until June 2012. It comprised
groups from the faculties of medicine (clini-
cal and theoretical institutes), biology and
chemistry. The central goal was to inves-
tigate how gene mutations ultimately lead
to the specific phenotypes in disorders of
the nervous system, to identify contributi-
ons of reactive cells and neural activity to
pathomechanisms and thus to contribute
to a better understanding of the underlying
disease processes. For that purpose two
main focuses were set: the projects of part
A focussed on mechanisms of inflammato-
ry diseases, whereas the projects in part B
dealt with molecular mechanisms of dege-
nerative diseases. These two project parts
were supplemented by two central projects
on morphology/electron microscopy and
modern light microscopic techniques (con-
focal and 2-photon-microscopy).

Major Research
Interests

The SFB 581 had set the goal to investigate
the complex course of primary and seconda-
ry pathophysiological processes in disorders
of the nervous system. Diseases of the ner-
vous system follow a complex course of
primary and secondary pathophysiological
processes leading from a causative cellular
dysfunction to the disease phenotype. De-
spite the fast progress in the last two deca-
des in uncovering gene defects, which was
particularly made possible due to the ge-
nome projects for human, mouse, droso-
phila and other species, it is still difficult

to understand the pathophysiological steps
from the primary cause of these diseases,
for example a gene defect, to the speci-
fic disease phenotype and from thereon to
development of new therapeutic strategies.
This situation calls for a cell biologically ori-
ented neurobiology, which, in collaboration
with clinical researchers, investigates the
cell biological cascade of disease develop-
ment using suitable disease models. Thus
the main emphasis in the SFB 581 was put
on mouse and drosophila models. These
models were used to study both the direct
effect of signal transduction mechanisms
on cellular structures and functions in the
nervous system and the pathophysiological
processes underlying the interactions of dif-
ferent cell types in neuroimmunologijcal and
neurodegenerative diseases.

The SFB connected molecular cell biologij-
cally oriented fundamental research to the
understanding of the complex course of di-
sease processes. In an interdisciplinary ap-
proach, the SFB 581 linked groups working
with different methods on model systems
for neurodegenerative and neuroimmunolo-
gical disease processes.

This collaborative research center contri-
buted significantly to training programs for
students in the fields of Biology, Biomedici-
ne as well as Experimental Medicine. Sin-
ce the SFB was established, bachelor and
master students participated actively in the
projects. For this purpose the Deutsche
Forschungsgemeinschaft and the Universi-
ty provided a considerable budget for stu-
dent and graduate assistants. Members of
the SFB 581 were actively involved in cour-
ses within the training programs for these
students. The SFB 581 was also involved
in the training of graduate students in the
class “Neuroscience” of the International
Graduate School (GSLS) at the University
of Warzburg.

Fig. 1: Degeneration of spinal motoneurons in a mouse model for spinal muscular atro-

phy (Smn+/- right side). The area where motoneurons degenerate is labelled with white

arrows.
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Fig. 2: Differentiation of neural stem cells
in cell culture. Immature stem cells are la-
belled with an antibody against Nestin (pa-
nel a), 24 hrs after plating on Laminin, dif-
ferentiated neurons that grow long neurites
can be identified by labelling with antibo-
dies against Neurofilament-N (lower panel).

Projects supported within the collabora-
tive research center 581.:

Projects Section A:

A3 Martini (Neurologie): Immunpathologi-
sche Mechanismen bei Tiermodellen flr er-
bliche Neuropathien

A5 Hunig (Virologie und Immunbiologie):
Auslésung und Therapie einer Ovalbumin-
spezifischen experimentellen autoimmunen
Enzephalomyelitis

A7 Toyka/Sommer (Neurologie): Immunpa-
thogenese des Stiff-Person-Syndroms

A9 Lutz (Virologie und Immunbiologie): Pra-
sentation cerebraler Glycolipide durch den-
dritische Zellen an NKT-Zellen und persis-
tierende ZNS-Virus-Infektionen bei der Aus-
|6sung der EAE

Projects Section B:

B1 Sendtner (Klinische Neurobiologie): Pa-
thogenese der Spinalen Muskelatrophie
(SMA): Charakterisierung von Zellkulturen
und Tiermodellen zur Analyse der axonalen
Pathologie bei der SMA

B4 Sendtner (Klinische Neurobiologie): Die
Rolle neurotropher Faktoren bei der Patho-
genese von Motoneuronerkrankungen: Un-
tersuchungen an Gen-Knockout-Mausen

B5 Rapp (Medizinische Strahlenkunde
und Zellforschung): Molekulare Mechanis-
men des Uberlebens, der Migration und
der Axonregeneration von Nervenzellen bei
Mausmutanten mit Fehlsteuerung der Raf-
Wirkung

B9 Lesch (Psychiatrie): Multiple molekula-
re Defekte des zentralen Serotoninsystems
und ihre Rolle in der Pathophysiologie neu-
ropsychiatrischer Erkrankungen

B14 Raabe (Medizinische Strahlenkun-
de und Zellforschung): Drosophila als Mo-
dellsystem zur Untersuchung der Rolle von
RhoGTPasen regulierten Kinasen aus der
PAK-Familie sowie der Kinasen CK2 und RSK
in neurologischen Erkrankungsprozessen

B18 Fischer (Biochemie): Defekte im RNA-
Metabolismus als Ursache von neuronaler
Degeneration: Molekulare Analyse der spi-
nalen Muskelatrophie und der Retinitis Pig-
mentosa

B24 Jablonka (Klinische Neurobiologie):
Untersuchung von Krankheitsmechanis-
men an Motoneuronen eines Mausmodells
flr spinale Muskelatrophie mit Ateminsuffi-
zienz (SMARD)

B26 Eilers (Physiologische Chemie): Rolle
von Myc und Miz1 in der Neurogenese im
Zentralnervensystem

B27 Heckmann (Physiologie): Molekula-
re Mechanismen der Plastizitat prasynapti-
scher aktiver Zonen

B28 Charlotte Forster (Neurobiologie/Ge-
netik): Stérungen im Schlaf-Wachverhalten
verursacht durch Transmissionsdefekte an
dopaminergen und serotonergen Tripartite
Synapsen am Modell Drosophila

Core projects:

V1 Sendtner (Klinische Neurobiologie):
Sprecher, Sekretariat und Verwaltung des
SFB

Z3 Asan (Anatomie und Zellbiologie): Zen-
trales Serviceprojekt fur Morphologie, ins-
besondere Elektronenmikroskopie

Z4 Sendtner (Klinische Neurobiologie):
Konfokale Mikroskopie

156

Scientific meetings organized by the
collaborative research center 581:

July 3-4, 2009: International symposium,
CRC 581 in Wlrzburg

December 1st, 2009: International sympo-
sium “Latrophilin-2”

April 2012: International Meeting CRC 581
in Warzburg

June 2012: NGF 2012 International Confe-
rence in Wurzburg



5.2.2 Collaborative Research Center 630, Recognition,
Preparation and Functional Analysis of Agents
against Infectious Diseases

Professor Dr. rer. nat. Dr. h.c. mult. Gerhard
Bringmann
(Speaker)

Institute of Organic Chemistry

Am Hubland

97074 Wiirzburg

Phone: 0931/31-85323

Fax: 0931/31-84762

E-mail: sfb630@chemie.uni-wuerzburg.de
www.sfb630.uni-wuerzburg.de

Professor Dr. rer. nat. Ulrike Holzgrabe
(Vice-Speaker)

Professor Dr. rer. nat. Dr. med. habil.
Heidrun Moll
(Vice-Speaker)

Angela Dreher
(Office)

General
Information

Infections by bacteria and parasites cause
major health concerns - now, but also for
the future. Due to the failure of antibiotic
development to keep pace with the evolu-
tion of pathogens, novel infections emer-
ge and well-known pathogens become re-
sistant against all available classes of an-
tibiotics. In low-income countries, infec-
tions caused by bacteria, fungi, parasites
and viruses are still the leading cause of
death. In May 2013, the WHO adopted a
comprehensive resolution aimed at accele-
rating the efforts for overcoming the neglec-
ted, because poverty-associated tropical di-
seases — a measure that shows the utmost
urgency of the topic.

Since 2003, the SFB 630 has been com-
mitted to the identification and develop-
ment of novel anti-infectives. Currently 13
groups of four different faculties of the Uni-
versity of Wuerzburg and the Medical Mis-
sion Institute are successfully working to-
gether to reach this goal. According to the
process of anti-infective development itself,
the network is divided into three research
areas. Area A is responsible for the prepa-
ration and characterization of compounds
- by all state-of-the-art means of chemical
synthesis and isolation from natural sour-
ces. All compounds are tested for their anti-
infective potential against clinically relevant
bacteria, fungi and parasites in the Central
Laboratory supported by the rules of a quali-
ty management. The cellular and molecular
interactions of active compounds with the
respective pathogens are analyzed in Area
B, including the determination of the target
protein structure. Theoretical calculations,
virtual screening and modelling are perfor-
med in Area C to characterize the molecular

mode of action of the anti-infectives and to
predict strategies for their optimization. The
identified hits are further analyzed regarding
their pharmacokinetic behavior in the Cen-
tral Laboratory aiming to support the effi-
ciency studies in animal models that also
take place in Project Area B.

Major Research
Interests

The research in the SFB focuses on the de-
velopment of new drugs against infections
caused by trypanosomes, Leishmania, plas-
modia, Staphylococci, especially methicillin
resistant S. aureus (MRSA), mycobacteria,
Candida, Neisseria, and Chlamydia.

A severe problem in mycobacteria therapy
is to overcome the bacterial cell wall, which
is largely impermeable for small molecules.
In a knowledge-driven approach, a novel al-
gorithm was developed to predict the per-
meability probability of small organic com-
pounds. This prediction permits the virtu-
al screening and the synthesis to focus on
potentially active compounds. The cell wall
of mycobacteria is composed of long-chain
fatty acids that are essential for the survi-
val of the pathogen. Hence, the fatty-acid
synthesis is one major target for anti-myco-
bacterial drug research. The mode of action
of KasA, a condensing enzyme involved in
this pathway, was analyzed by consecutive
structural snapshots along the reaction co-
ordinate of the enzyme. Even deeper in-
sight into the mechanism of the reaction is
provided by quantum mechanical calcula-
tions, which now may form the basis for a
fine-tuning of inhibitors.

The fatty acid biosynthesis is also under in-
vestigation in Staphylococcus infection, es-

Fig. 1: Left: Bacterial Invasion. S. aureus bacteria (shown in red) penetrate a human
embryonal kidney cell (shown in green). (K. Ohlsen). Right: The active site of S. aure-
us Fabl. Based on our crystal structure new potential inhibitors were designed which
are shown in different colors in the S. aureus Fabl substrate binding pocket (shown in
gray). The most promising compounds are currently synthesized and will be evaluated.
(J. Schiebel, C. Kisker).
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Fig. 2: New actinosporins A-D from sponge-associated bacterium Actinokineospora sp.
strain EG49 (U. Abdelmohsen, U. Hentschel).

pecially MRSA. The structure of the enoyl-
ACP reductase Fabl, essential in this pa-
thway of S. aureus, reveals key differences in
ligand binding and recognition compared to
homologous proteins - which is a necessary
prerequisite to develop selective inhibitors.
To elucidate the efficiency of such com-
pounds, powerful, non-invasive imaging
technologies provide information about the
course and gravity of S. aureus infections
in several in vivo model systems. Moreo-
ver, these methods may allow to reduce
the number of animals needed for research
evaluation of new antibiotics in the future.

Drug resistance is also a problem regarding
the fungi Candida albicans, a commensal
that can cause systemic infections in immu-
ne-compromised persons. One resistance
mechanism is the constitutive expression
of transcription factors that regulate efflux
pumps and ergosterol biosynthesis. Analy-
zing the fitness of resistant strains by defi-
ned gain-of-function mutants of these tran-
scription factors revealed a cost of resis-
tance under conditions lacking the selecti-
ve pressure. The additional mutations that
compensate for the loss of fithess in vivo
are now under investigation.

Another major target in several pathogens
are proteinases that are essential for inva-
sion, development and nutrition. Of spe-
cial interest are the parasite proteinases of
trypanosomes, leishmania and plasmodia,

which are thoroughly investigated regarding
the activity and selectivity of inhibitors. Mo-
reover, the cysteine proteinase ChlaDuB1 of
Chlamydia trachomatis was shown to be re-
sponsible for regulation of Chlamydia-medi-
ated apoptosis resistance of their host cells.
Inhibition of this enzyme sensitizes the in-
fected cells for apoptosis and might be a
way for anti-chlamydial therapy.

In addition, Ligand-based approaches wit-
hout knowing the molecular target also led
to potent anti-infective hits.

The design of a novel screening method
targeting the clinically relevant, intracellu-
lar stage of Leishmania major allowed the
identification of a new class of anti-leish-
manial quinolines with excellent selectivi-
ties toward the pathogen.

Beside synthetic and recombinatoric che-
mistry, also plant extracts and Sponge-as-
sociated actinomycetes are used as a rich
source for antimicrobial compounds. Seve-
ral compounds purified from these bacte-
ria show inhibitor activities against parasite
proteinases.

Potent hit structures identified and charac-
terized during these studies are further ana-
lyzed for their drug-like behavior and opti-
mized to become lead molecules. The phy-
sicochemical characterization of anti-trypa-
nosomal quinolones, as an example, led
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to a formulation that demonstrated already
efficiency in an animal model.

Overall, the success of this research net-
work that relies on the integrative and in-
terdisciplinary cooperation of the power and
creativity of the individual scientists is an
example of highly productive drug develop-
ment in an academic environment.

Project Area A: Preparation, characteri-
zation and optimization of agents

Al U. Holzgrabe (Institute for Pharmacy
and Food Chemistry)
Small molecules for the treatment of in-
fectious diseases

A2 G. Bringmann (Institute of Organic Che-
mistry)
A new class of active agents against in-
fectious diseases

A4 T. Schirmeister (Institute for Pharmacy
and Biochemistry, University of Mainz)
Proteases as targets for agents against
infectious diseases

A5 U. Hentschel-Humeida (Julius-von-
Sachs Institute for Biological Sciences)
Sponge-associated actinomycetes as
sources for novel anti-infectives

Project Area B: Interaction with cellular
and molecular systems

B2 J. Morschhauser (Institute for Molecular
Infection Biology)
Inhibition of virulence and resistance
mechanisms of Candida albicans

B3 H. Moll / U. Schurigt (Institute for Mole-
cular Infection Biology)
Mitochondria, endosomes and auto-
phagolysosomes as targets of leishma-
nicidal agents

B5 K. Ohlsen / P. Jakob (Institute for Mo-
lecular Infection Biology / Institute for
Physics)

Drug-induced gene expression in sta-
phylococci and magnetic resonance-
based imaging of infections

B7 C. Kisker (Rudolf-Virchow Center)
Structure-based drug design on essen-
tial enzymes from pathogens

B8 M. Engstler (Theodor-Boveri Institute for
Biosciences)



VSG as an unexpected drug target for
sleeping sickness

B9 T. Rudel / V. Kozjak-Pavlovic (Theodor-
Boveri Institute for Biosciences)
Active agents against acute and disse-
minating Neisseria infections

Project Area C: Characterization of the
molecular mechanism of anti-infectives
and predictions for their accelerated
optimization

C3 B. Engels (Institute for Physical and
Theoretical Chemistry )
Theoretical studies to characterize in-
hibition mechanisms and ligand-target
complexes

C7 C. Sotriffer (Institute for Pharmacy and
Food Chemistry)
Computational structure-based drug
design for the identification and cha-
racterization of new inhibitors of antimi-
crobial targets

Central Project

Z1 T. Olschlager (Institute for Molecular In-
fection Biology)
A. Stich (Medical Mission Clinic)
L. Meinel (Institute for Pharmacy and
Food Chemistry)
Laboratory for the central evaluation of
potential anti-infective agents

Quality Management
QM H. Bruhn

SFB 630 Office
72 A. Dreher

Symposia since 2012

Joint PhD-student meetings of the SFB
630, SFB 766 and FOR854

“New Trends in Infectious Disease Re-
search”

14. - 16.11.2012

3rd International Symposium

“Novel Agents against Infectious Diseases
— an Interdisciplinary Approach”
20.-22.11.2013
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5.2.3 Collaborative Research Center 688, Mechanisms and
Imaging of Cell-Cell Interactions in the
Cardiovascular System
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Sonderforschungsbereich 688

Mechanizme and imaging of cardiovascular cell-coll-intaractions

Professor Dr. rer. nat. Bernhard Nieswandt
(Speaker)

Chair of Experimental Biomedicine
University Hospital and

Rudolf Virchow Center
Josef-Schneider-Str. 2

97080 Wiirzburg

Phone: 0931/31-80406

Fax: 0931/31-61652

E-mail: sfb688@Kklinik.uni-wuerzburg.de
www.sfh688.de

Professor Dr. med. Georg Ertl
(Vice-Speaker)
Phone: 0931/201-39001

Professor Dr. med. Michaela Kuhn
(Vice-Speaker)
Phone: 0931/31-82720

Professor Dr. med. Christoph Kleinschnitz
(Scientific Secretary)
Phone: 0931/201-23755

Anita Melber / Kerstin Siegmann
(Office)
Phone: 0931/31-81457

General .
Information

Cardio- and cerebrovascular diseases ac-
count for most fatalities worldwide. The SFB
688 collaborative research center founded
in 2006 and recently extended until 2017
creates a unique research network involving
Wurzburg scientists and clinicians from four
faculties and eleven institutes/clinics of the
University. Its aim is the understanding of
central pathophysiological processes in va-
scular disorders such as thrombus formati-
on and secondary events leading to dama-
ge and failure of the heart, vascular system
and brain. New signalling molecules for cell-
cell interactions are aimed to be identified
to create innovative concepts for prevention
and treatment of cardio- and cerebrovascu-
lar diseases.

Of special importance is the development of
innovative imaging techniques such as ma-
gnetic resonance (MR) imaging methods,
positron-emission tomography (PET) and in
vivo fluorescence microscopy that allow in
vivo monitoring of disease progression in
experimental models and patients with va-
scular disorders.

Major Research
Interests

This integrated approach unites comple-
mentary areas of research including mole-
cular biology, physiology, biophysics, pro-
teomics and bioinformatics, with clinical
medicine. Molecular and pharmacologi-
cal murine disease models are generated
in the SFB that allow clinically orientated

groups to gain new insights into the deve-
lopment of thrombosis, myocardial infarc-
tion and stroke. Additional emphasis is put
on secondary complications such as oe-
dema and scar formation that strongly in-
fluence heart and brain function. The use
of new MR contrast agents and high field
MR imaging (up to 17.6 Tesla), novel flu-
or-based MRT contrast agents and PET tra-
cers as well as advanced fluorescence-mi-
croscopy-based imaging methods in ani-
mal models of thrombosis, myocardial in-
farction and stroke shall allow the better
surveillance of heart, brain and vascular
function in the living organism and provi-
des a further link to clinical medicine.

Project Area A (Fundamentals and me-
chanisms of vascular cell-cell interac-
tions)

This project area investigates the initiation
of pathological cell-cell interactions espe-
cially of platelets, monocytes, leukocytes
and endothelial cells within the vascular
system. These cells play a central role for
primary haemostasis and immune defense,
but also for vascular thrombosis and inflam-
mation leading to organ dysfunction. During
the last two years important new insights
have been obtained:

We have generated mice deficient in NBE-
AL2 which reproduce all important aspects
of the Gray Platelet Syndrome, a rare inhe-
rited bleeding disorder in humans charac-
terized by the absence of o-granules from
platelets. The in vivo analysis of these ani-
mals then provided the first direct evidence
that platelet o-granules are of fundamental
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Fig. 1: (A) Regulatory T cells (Treg) (FoxP3-stain, green) are mainly located within the
intracerebral vessel lumina (CD31 stain, red) on day 1 after stroke in mice. Upper pa-
nel: triphenyltetrazoliumchloride (TTC) coronal brain slice stained 24 h after stroke. The
ischemic infarction appears in white, vital brain tissue appears in red. (B) Less throm-

bi are formed in the brain vasculature after stroke following depletion of Treg in DEREG
mice with Diphtheria toxin (DT). As a consequence cerebral blood flow (CBF) is improved
and the extent of stroke (apparent diffusion coefficient, ADC) or the infarct probability
are reduced. Ultrahigh field MRI (17.6 Tesla) are depicted on day 1 after stroke. (modi-

fied from Kleinschnitz et al., Blood 2013).
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Fig. 2: Depicted is a crossection of a heart several weeks after myocardial infarction
stained with picrosirius red. Collagen (scar) is stained red. A large ventricular thrombus
is visible on the scar of macrophage depleted, but not on placebo treated mice (Frantz

et al.,, FASEB J 2013).

importance of haemostasis and thrombo-
sis but also in the pathogenesis of ischa-
emic stroke and in the initiation of wound
healing (Deppermann et al., J Clin Invest
2013). Furthermore, we have established
the Platelet Web Knowledgebase as a web-
based repository on all human platelet pro-
teins described so far as well as their inter-
actions, modifications and available know-
ledge on these from literature, software
predictions or databases (Boyanova et al.,
Blood 2012).

Because we had already shown that the in-
terplay between T cells and members of the
blood coagulation cascade massively pro-
motes stroke development we in a follow-
up study asked which of the different T cell
subpopulations would be of particular rele-
vance for ischaemic neurodegeneration. In
doing so we very unexpectedly found that
above all regulatory T cells (Treg) and their
interaction with endothelial cells and plate-
lets promote infarct growth (Kleinschnitz et
al. Blood 2013). Depletion of Treg reduced
intracerebral thrombus formation after stro-
ke which in parallel improved cerebral blood
flow (Fig. 1). Conversely and in full accor-
dance with the concept of ‘thrombo-inflam-
mation’, the depletion of kininogen, a mem-
ber of the kallikrein/kinin-system and the
plasmatic coagulation, significantly ameli-
orated the local inflammatory response in
the brains of stroked mice (Langhauser et
al., Blood 2012).

Various projects in the SFB 688 investi-
gate the roles of the endothelial barrier
and of tissue inflammation after ischae-
mia. The response to ischaemic injury can

be separated into multiple overlapping
phases. Following an acute inflammato-
ry response, an initial reparative response
takes place involving immune cells that
will both terminate the initial inflammato-
ry response and initiate repair. This is fol-
lowed by a more prolonged phase of con-
tinued remodelling that involves both de-
struction and replacement of tissue. Stu-
dies of experimental myocardial infarction
(MI) in different genetic mouse models
showed that within the innate immune
system, monocytes/macrophages and the
coordinated activation of the complement
system are of central importance for hea-
ling after MI (Fig. 2) (Frantz et al., FASEB
J 2013). However, a role for adaptive im-
munity has also been suspected. Indeed,
we identified the cardiac draining lymph
nodes in the mediastinum as the site of
adaptive immune response and showed
the effects of antigen-presenting dendritic
cells (DC) resulting in an increase in regu-
latory T cells after MI. This specific subset
of T cells, which possibly becomes acti-
vated by recognition of cardiac autoanti-
gens exposed by MI, facilitates collagen
formation. In doing so regulatory T cells,
together with components of the innate
immunity, contribute to wound healing of
the postischaemic myocardium (Hofmann
et al., Circulation 2012).

Other projects of the SFB investigate the
role of specific kinases in growth and me-
chanical functions of cardiomyocytes. Ex-
tracellular signal-regulated kinases 1 and
2 (ERK1/2) are central mediators of cardi-
ac hypertrophy and are discussed as po-
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tential therapeutic targets. However, direct
inhibition of ERK1/2 leads to exacerbated
cardiomyocyte death and impaired heart
function. We have previously identified
ERK(Thr188) autophosphorylation as a re-
gulatory phosphorylation of ERK1/2 that is
a key factor in cardiac hypertrophy. Our pre-
sent studies demonstrate that interference
with ERK(Thr188) phosphorylation selec-
tively attenuates ERK1/2-mediated cardi-
ac hypertrophy without affecting antiapop-
totic ERK1/2 signaling or overall physiologi-
cal cardiac function (Ruppert et al., PNAS
2013). As compared to ERKs, the role of
cGMP-dependent protein kinase | (cGKI) in
the heart is less well characterized. Here,
cGKI mediates signalling by different cGMP-
synthesizing guanylyl cyclases: membrane-
bound receptors for natriuretic peptides and
intracellular receptors for nitric oxide/NO.
Activation of cGKI located in the submem-
brane compartment phosphorylates and
regulates sarcolemmal proteins, such as
RGS2 and TRPC3/C6 channels, and atte-
nuates pathological calcium entrance. Cy-
tosolic cGKI phosphorylates proteins of the
sarcoplasmatic reticulum (phospholamban)
and within the contractile machinery (tro-
ponin I), ultimately enhancing inotropy and
lusitropy. The role of these signalling pa-
thways in cardiac homeostasis is empha-
sized by the phenotype of mice with car-
diomyocyte-restricted inactivation of cGKI,
which develop severe dilatative cardiomyo-
pathy in response to enhanced cardiac af-
terload.

The long-term objective of these combined
research efforts are better therapeutic opti-
ons for patients with atherosclerosis, myo-
cardial infarction and stroke, among others
a more effective and safer prevention of
thromboembolic events.

Project Area B (Molecular and function-
al imaging of the cardiovascular system
and its cell-cell interactions)

This project area encompasses imaging
projects with the long-term goal of visual-
izing the dynamics of lesion development in
murine models of vascular diseases in vivo.
For this purpose, new MR and PET tech-
niques for the imaging of the vascular sys-
tem, assessment of cellular infiltration and
expression of critical signalling molecules
are developed and applied to the disease
models generated in Area A.

Macrophage imaging was one key topic
addressed. Nuclear techniques as 68Ga-
DOTATATE PET were validated for imaging
of inflammatory cells in atherosclerotic ves-
sels and in a translational step also in pa-



tients, in whom they were correlated with
other markers of atherosclerosis (Li et al.,
EJNMMI Res 2012). In reperfused myocar-
dial infarcts *°F-MRT imaging was applied to
monitor macrophage invasion and this was
correlated with specific patterns of disrup-
tion of myocardial microcirculation. Severe
disruptions were associated with a reduced
density of inflammatory cells and a poorer
prognosis of cardiac remodeling (Ye et al.,
Circulation 2012).

Another issue addressed was the correlati-
on between functional, morphological and
molecular alterations of vessels during dif-
ferent stages of atherosclerosis. A new MRI
method for determination of the local pulse
wave velocity was established. In a mouse
model of atherosclerosis it was shown that
the local elasticity, as determined by the lo-
cal pulse wave velocity, was reduced prior
to the development of plaques or its pre-
cursors (Gotschy et al. Circ Cardiovasc Ima-
ging 2013). This MRI approach demonst-
rated for the first time that functional pa-
rameters precede morphological alterati-
ons in the early phase of atherosclerosis. In
the field of molecular MRI of atherosclero-
sis, the expression of the (early marker) ad-
hesion molecule VCAM-1 was detected by
functionalized iron nanoparticles in different
tissue components of the vessel wall and
validated by immune-histochemical techni-
ques (Michalska et al., ATVB 2012). In the
field of microstructural MRI we were the first
who solved analytically the paradigm of spin
dephasing in the pericapillary magnetic field
(Ziener et al. Phys Rev E 2012). For suscep-
tibility weighed imaging techniques, this will
be decisive step towards quantitative ima-
ging of the microcirculation.
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General ]
Information

The Transregio 17 is formed by researchers
at the universities of Marburg and Warzburg
and is co-ordinated by Martin Eilers and An-
dreas Neubauer. The Transregjo started in
2004. In total there are about 20 project
leaders and within each project there are
diploma and PhD students working on their
theses. All PhD students are members of an
integrated Graduate College, organized by
the members of the Transregio. The projects
are subdivided into three areas distributed
over the two participating universities. There
is a very close interaction between all areas
and projects. A special focus of the Trans-
regio is the integration of clinical and trans-
lational research and the establishment of
key technologies through central facilities
and co-operativ projects.

Major Research
Interests

The Transregio aims at understanding how
critical cellular properties of tumor cells,
such as deregulated proliferation, apopto-
sis, chemoresistance and metastasis emer-

ge from the interaction between deregulated
signaling pathways and the genetic status
of the tumor cells. Cancer is most often de-
fined as a disease of aberrant cell signaling.
While the individual molecules that consti-
tute signal transduction pathways, their bi-
ochemical functions and the way they are
mutated in human cancers are increasingly
well understood, we know very little about
how deregulated signal transduction trans-
lates into those cellular and clinical pheno-
mena that ultimately dictate the course of
the disease in the patient. This is particu-
larly true for the Ras pathway, which has
emerged as a key signal transduction pa-
thway that contributes to the genesis of a
wide variety of human tumors.

The striking observation underlying much of
the work in this Transregio is that the out-
come of deregulated signaling through the
Ras pathway is not stereotype, but is dic-
tated by the genetic status of the cell. Hu-
mans harbor protective mechanisms that
prevent tumor induction by a single mutati-
on of a proto-oncogene such as Ras. As a
result, multiple mutations have to accumu-
late in a single cell before it develops into a
tumor. Therefore, it is necessary to under-
stand in molecular detail how the genetic
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status of a cell affects the outcome of dere-
gulated signaling through the Ras pathway.
This does not solely apply to cellular phe-
notypes, but also to the clinical phenome-
na that we ultimately need to understand,
like invasion, metastasis and the response
to therapy.

To approach these questions, the research
program concentrates on the elucidati-
on of signal transduction through the Ras
pathway (project area A), the analysis of
cellular responses to Ras and their gene-
tic control (project area B), and investiga-
tion of Ras-dependent signaling in human
tumors (project area C). Key technologies
supplied by members of the Transregio are
the development of animal models for un-
derstanding Ras dependent pathways in
human cancers, gene expression profiling,
high-throughput RNAI screening using high-
content microscopy, tissue-based patholo-
gy and mass-spectrometry assisted protein
analysis.

The research teams from the Medical Fa-
culty of Wirzburg include Physiological Che-
mistry (Stefan Gaubatz, Svenja Meierjo-
hann, Manfred Schartl), Biochemistry and
Molecular Biology (Martin Eilers) and Inter-
nal Medicine Il (Ralf Bargou).

Meeting of the Transregio

Internal Retreat of the Integrated Gra-
duate College Transregio 17 (25.09.-
27.09.2013)

Schloss Pommersfelden
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General ]
Information

The aim of this SFB/Transregional collabo-
rative research center (TR34) is to take ad-
vantage of the great opportunities offered
by the post-genome era to achieve a new
quality of understanding of the life proces-
ses of the important human pathogen Sta-
phylococcus aureus. To reach this ambi-
tious aim the expertise of groups in Tubin-
gen, Munster and Warzburg in cell physiolo-
gy/biochemistry and infection biology of Sta-
phylococcus aureus in general is combined
with the established expertise in proteomics
of Gram-positive bacteria in Greifswald. The
research projects are grouped in four parts:
in part A (5 projects), the general physiolo-
gy of S. aureus is considered, dealing with
such essential chapters as the regulation of
metabolism, and the stress and starvation
responses with a tight connection to its pa-
thophysiology, a theme that has frequently
been underestimated in the past. The re-
gulation of cell-surface-bound and extracel-
lular virulence factors is the focus of part
B (3 projects). Project area C (7 projects)
deals with the behaviour of the pathogen in
the host and will provide new information
on the host-pathogen interaction. Part Z (4
projects) offer state of the art technologies
to all projects to discover and analyze S. au-
reus metabolism and pathogenicity.

Project leader Wiirzburg:
PD Dr. K. Ohlsen (A2, Z3)
Prof. Dr. T. Dandekar (A8, Z1)
PD Dr. W. Ziebuhr (B4)

Prof. Dr. J. Vogel (B4)

Prof. Dr. T. Rudel (C6, C11)

Major Research
Interests

Staphylococcus aureus is a human patho-
gen of increasing importance, mainly as
a result of the spread of antibiotic resis-
tances. The pathogenicity of this species is
very complex and involves the strongly re-
gulated synthesis of cell surface-associated
and extracellular proteins forming a highly
variable set of virulence factors. Due to the
great variety of these proteins, S. aureus
causes a broad spectrum of infectious di-
seases ranging from superficial abscesses
of the skin to endocarditis, osteomyelitis,
toxic shock syndrome, and sepsis. Methi-
cillin-resistant S. aureus (MRSA) strains are
currently predominant and dangerous noso-
comial pathogens, since infections caused
by these strains have become difficult to
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treat. It is generally accepted that a more
holistic understanding of the cell physiolo-
gy of this pathogen constitutes an essential
step towards the development of new an-
tibacterial approaches to combat S. aure-
us infections. In the SFB/TR34 projects, the
great potential of functional genomics will
be used to accomplish such a new quality
in the comprehension of S. aureus physio-
logy and infection biology, leading finally to
a better understanding of the entire infec-
tion process.

The projects of the groups in Wirzburg deal
especially with different aspects of host-pa-
thogen interactions. Project part A2 studies
eukaryotic-type serine/threonine protein ki-
nases (ESTPKs) and protein phosphatases
that are probably involved in the regulati-
on of several physiological pathways. The
outcome of this work will open a new field
in signal transduction. Comparative protein
expression/mRNA profiling of the wild-type
and the corresponding mutants will provide
data on the physiological role of both prote-
ins. Furthermore, mutant constructions fol-
lowed by a structural analysis of the kina-
se will explore the structure and function
of these proteins. Moreover, phosphopro-
teome analysis will be performed to unravel
the function of the kinases and correspon-
ding phosphatases in S. aureus to identify
putative substrates of kinase and phospha-
tase activity.

In the A8 project, functional genomics tech-
nologies are used to identify concentrations
and complex formation of proteins involved
in central carbon metabolism. Furthermo-
re, systems biology approaches will be ap-
plied to construct models which will allow
prediction of key complexes and their roles
in adaptation scenarios that are also of im-
portance in infection settings. A new and

Fig. 1: Invasion of S. aureus into epitheli-
al cells. S. aureus (red) has invaded a lung
epithelial cell isolated from a cystic fibrosis
patient. The size of the epithelial cell is in-
dicated by the actin cytoskeleton in green,
and DNA is stained in blue.



emerging field that is becoming the increa-
sing focus in model bacteria such as E. coli
and B. subtilis is the role of small regulato-
ry RNAs in cell physiology. These RNAs are
significantly involved in stress adaptation of
bacteria, and it can be expected that the-
se crucial molecules also play a role in the
control of virulence. This novel problem is
being addressed in project part B4. Speci-
fically, a sSRNA was found that is encoded
upstream of the ica-operon in S. epidermi-
dis which is probably involved in the regu-
lation of the ica-expression. This small RNA
could thus influence pathogenicity via pro-
duction of PIA (polysaccharide intercellular
adhesin), synthesized by enzymes encoded
by the ica-operon, and therefore constitu-
tes a good starting point for the analysis
of the role of regulatory RNAs. In addition,
a bioinformatic approach that aims at the
prediction of additional small RNAs will be
followed. Also, the search for novel sRNAs
will be continued by applying state-of-the-
art high-throughput sequencing to Staphy-
lococcus strains and mutants currently un-
der investigation within the collaborative
research network. Subsequently, such new
small regulatory RNAs can be analyzed for
their role in cell physiology, stress adapta-
tion, and virulence. The fate of the S. au-
reus—containing phagosomal compartment
after invasion of host cells remains contro-
versial. In project part C6 the fate of this
compartment and virulence factors involved
in phagosomal modulation/escape are cha-
racterized. Additionally, the fate of S. aureus
residing in this compartment and its adapti-
ve response to this environment is analyzed
using a combination of functional genomics
and cellular microbiology (Fig. 1). The aim
is to generate a first, integrated view of the
intracellular behavior of S. aureus.

S. aureus isolates have been shown to exert
a strong cytotoxic effect on host cells during
infection. The aim of project C11 is the mo-
lecular definition of host cytotoxicity induced
during S. aureus infection. The signaling pa-
thways responsible for cytotoxic effects of
different S. aureus strains will de delineated
and the role of bacterial effectors involved
in these pathways will be defined. In parti-
cular, the ion fluxes between mitochondria,
endoplasmatic reticulum and cytosol will be
determinerd to investigate the role of indivi-
dual proteins in calcium signaling and their
role in cell death induction. Finally, the in
vivo relevance of cell death signaling indu-
ced by S. aureus infection will be verified in
animal models using the imaging platform
of the SFB in project part Z3.

In project part Z1 a S. aureus database will
be established processing large-scale da-

tasets. This database will create new in-
sights into physiology and pathophysiolo-
gy of S. aureus by integration of metabolite
data, enzyme data including kinetics, pro-
tein data including protein interactions, and
offers analysis of genomes, regulatory mo-
tifs, gene expression and cellular networks
in S. aureus.

The aim of the project Z3 is the implemen-
tation of in vivo imaging platform techniques
(bioluminescence, fluorescence, MRI, and
PET) to visualize the dynamics of S. aure-
us infections and corresponding morpholo-
gical and physiological changes in host tis-
sues High-resolution morphology and func-
tional/physiological parameters will identify
systemic or local response to infection in
real-time images, building the basis for the
development of novel strategies to detect
infection foci and to prevent staphylococ-
cal diseases (Fig. 2). Overall, these data
will provide an overview on the dynamics
of bacterial spread in the host and its 3D
distribution.

Symposia
2 |nternational Symposium “Pathophysio-

logy of Staphylococci in the Post-Genomic
Era”, Kloster Banz, 11.-14.11.2012
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Fig. 2: Detection of S. aureus infection by
using fluorescently labeled vancomycin.
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General ]
Information

Project group A: Transcriptional Progra-
ming of Regulatory T-Cells

Project group B: Transcriptional Pro-
graming of Effector T-Cells by T-Cell
Receptor and Co-Receptor Signals

Project Group C: Animal Models for the
Analysis of Defective Transcription in T-
Cells

Z projects:
Z1: Generation of Genetically Modified
Mice
Z2: In vivo Imaging

The Transregional Collaborative Research
Center (Transregio, TR) TR52 — Wuerzburg/
Mainz/Berlin — was established 2008 by the
DFG and started its scientific activities on
July 01, 2008. The support of the TR52 by
the DFG finished at the end of 2013. The
major research aim of the TR52 was to gain
new scientific insights into the function of
T-lymphocytes. This was achieved through
the intensification and concentration of sci-
entific research on the transcriptional con-
trol of gene expression in this vital popula-
tion of lymphoid cells. Thereby, the aim was
to merge the different fields of expertise of
laboratories in Wurzburg, Mainz and Berlin,
each of whose work is devoted to different
aspects of T-cell biology.

Major Research
Interest

T- and B-lymphocytes are at the heart
of the adaptive immune system of verte-
brates, which was formed with these dur-
ing evolution approximately 400 million
years ago. These cells are equipped with
the unique capability to identify antigens
as foreign with the help of their immune
receptors and thereby to initiate the im-
mune response which protects the organ-
ism from infections. The functional genes
for immune receptors, i.e. T- and B-cell re-
ceptors, only emerge during the somatic
development of lymphocytes by assembly
of DNA segments that are separated in the
germ line genome as well as by somatic
mutations. These manifold genetic chang-
es occur during the complex process of dif-
ferentiation of haematopoietic stem cells to
lymphocytes which primarily take place in
the bone marrow and, in the case of T-lym-
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phocytes, in the thymus. The differentiation
of lymphocytes is regulated by finely tuned
transcriptional control mechanisms which,
in the case of defects such as the deficiency
in certain transcription factors, can lead to
the loss of further differentiation.

Through complex interactions, the cells of
the immune system initiate and uphold an
“adaptive” immune response until invading
pathogens have been destroyed. However,
the effector cells in the immune system can
also get out of control and thus become the
cause for life threatening diseases them-
selves. This is the case in autoimmune dis-
orders and severe allergies. In the case of
autoimmune diseases, the immune system
erroneously attacks the body’s own tissue.
When we lose the capability to differentia-
te between harmless antigens and hazar-
dous pathogens, allergies can occur, which
represent “excessive” reactions to other-
wise harmless substances in the environ-
ment. The basis of both disease forms is
a loss of balance in our immune system to
be ready to defend us against infectious
agents, while at the same time being tole-
rant towards harmless environmental anti-
gens and structures of our own bodies. In
the case of T-lymphocytes, this tolerance is
achieved mainly through positive and nega-
tive selection of thymocytes. In the thymus,
double-positive thymocytes with ,correct”
T-cell receptors are propagated, while tho-
se with dysfunctional or auto-aggressive re-
ceptors are deleted through apoptosis.

At present, allergies such as asthma, rhi-
nitis and allergic skin reactions are among
the most common disorders in western in-
dustrialized nations and their importance is
constantly increasing. They are based upon
imbalances and hyper reactivity of periphe-
ral T-lymphocytes. An increased number of
Th2-cells, which secrete large amounts of
IL-4, IL-5 and IL-13 are a typical trait of the-
se diseases. Although much has been lear-
ned concerning the molecular mechanisms
of Th1/Th2-cell differentiation, very little is
still known concerning the signals that lead
to the frequently fatal consequences of the-
se atopic reactions via STAT6 and, above
all, GATA-3.

These examples show that the transcripti-
onal control of differential gene expression
determines cellular differentiation, which
is expressed in the differentiation of naive
T-cells into effector T-cells and memory T-
cells. However, the underlying molecular
mechanisms and their effects on the de-
velopment and activity of the adaptive im-
mune system are largely unknown. This is
based in part on the complexity of the tran-
scription process as well as on the com-
plexity of the adaptive immune system it-



Fig. 1: IL.-7 mediated nuclear translocation
of transcription factor NFATc1 (from Pat-
ra, A.K. et al., Nature Immunology 2013).
Vectors expressing IL-7Ra, IL-2Ry, Jak3
and NFATc1 were transfected into COS-7
tissue culture cells. 44 h after transfec-
tion the cells were either cultured in medi-
um (Med) or stimulated with 10 ng/ml IL-
7 for 2 h. Cells were counter stained with
NFATc1 (red) and DAPI (green) for nucle-
ar staining. The yellow staining (right) in-
dicates the nuclear localisation of NFATc1
whose activity controls a large number of
genes which orchestrate the function of
our immune system.

self. As is the case in protein biosynthesis,
more than fifty, more probably hundreds of
proteins are involved in the transcription of
a single gene, which together form the ge-
neral transcription machinery, the transcrip-
tion complex, and the chromatin proteins.
The activity of many of these (nuclear) pro-
teins is controlled by receptor-mediated si-
gnals and is responsible for the differentia-
tion of haematopoietic precursor cells into
effector T-cells, which in turn control the im-
mune system. One of the significant goals
of this TR was to unravel the complexity of
these processes. A further aim was to intro-
duce these findings achieved into the cau-
sal treatment of human autoimmune and
allergic disorders.

In Wirzburg, four projects were situated at
the Institute of Pathology (TPA3, Berberich-
Siebelt, Jonuleit and Sickmann; TPA8, Gat-
tenlohner and Schmitt; TPB2, Serfling and
Avots; TPC5, Avots and Serfling), two pro-
jects at the Institute of Virology and Immu-
nobiology (TPA5, Hunig; TPB7, Lutz) and
one, the Central Project Z2 (Beilhack), at
the Medical Clinic and Polyclinic II.

Symposia

Highlights of scientific communication bet-
ween the projects of the TR52 were the bi-
annual retreats of the TR52 which were or-
ganized in each of the three TR cities. To
these events 2-3 outstanding scientists
were invited to give keynote lectures about
themes in which almost all members of the
TR were interested. Such keynote lectures
were given about the last progress in cre-

ating transgenic and gene-deficient mice,
in next generation DNA sequencing (NGS)
techniques and in the latest progress in pro-
tein sequencing approaches. Each project
of the TR had to present once per year it
latest progress on its own work, and in par-
ticular students were stimulated to present
or, at least, to take part actively in the dis-
cussions at the retreats. In addition, the-
re were a lot of discussions between indivi-
dual projects before and after each retreat
to streamline the own research work. — In
this context we also want to remind on the
International Workshop on “Transcriptional
Programming in the Immune System” which
was organized by the TR52 from 17% to 20"
October 2010 in Wurzburg and assembled
more than 200 scientists. A detailed report
about this workshop was given 2011 in the
EurJ. Immunology (see Berberich-Siebelt,
F., A. Avots and E. Serfling, Eur. J. Immunol.
41: 885-888, 2011).
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Mission and
Structure

The Transregio-SFB 58 was initiated in
2008 and after the end of the first fun-
ding period and review in 2012 was exten-
ded until 2016. It comprises work groups
of the Universities of Hamburg, Minster
and Wurzburg. The speakers are C. Buchel
(Hamburg, deputy speaker), H.-C. Pape
(MUnster, speaker) and J. Deckert in Warz-
burg (deputy speaker). Altogether, over 80
scientists collaborate in 18 subprojects of
the SFB-TRR 58 in an interdisciplinary way
and numerous graduates and Ph.D. stu-
dents undergo research training in structu-
red Ph.D. programs, at Wirzburg in the con-
text of the GSLS and the GK1253.

Fear and anxiety, the two phylogenetic
oldest emotions, are the focus of the re-
search. These emotions may emerge in pa-
thological anxiety states in humans and as
anxiety disorders are important precursors
of depressive disorders, both being the two
most common mental disorders. Together
with colleagues from the other two univer-
sities, the scientists in Wurzburg explore the
development of anxiety in its physiological
as well as pathological form on a compre-
hensive and integrative basis from the gene
over the single cell and complex cell net-
works to human behaviour and back. Ob-
taining a better understanding of the un-
derlying complex molecular and psychologi-
cal mechanisms of the development and re-
mission of pathological anxiety will hopefully
lead to innovative and individualized treat-
ment strategies.

Research
topics

Aim of the Transregio-SFB is to explore the
pathogenesis of physiological and patholo-
gical anxiety from the gene level to humans
suffering from anxiety disorders in a trans-
lational approach. While in the first funding
period mechanisms of conditioning and ex-
tinction were in the center of interest, the
projects of the second funding period fo-
cuse on the mechanisms of sustained fear
and fear generalization. To do so, neurobi-
ologists and neurophysiologists, physicists
and psychologists, neurologists and psych-
iatrists closely work together in an interdis-
ciplinary manner. Results from model orga-
nisms like knock-out mice are validated in
humans by innovative experimental approa-
ches (imaging genomics, epigenomics). Ge-
netic findings in humans are in turn be ex-
perimentally verified in animal models (re-
verse genetics). To achieve these aims, the
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TRR-SFB 58 consists of three closely con-
nected areas of research with participation
of scientists from Wurzburg in 9 of the 18
subprojects:

Research area A - basic science - explo-
res the molecular mechanisms of the de-
velopment of fear in animal models (figure
1). Studies of serotonin-transporter knock-
out mice as best-established animal mo-
del of fear exploring the mismatch hypo-
thesis and the role of epigenetic program-
ming (AO1 and AO5; Lesch, Schmitt) are
complemented by studies on the role of
hippocampal BDNF and NOS1-dependent
5HT1A-transmission in the context regulati-
on of fear and anxiety (AO9 and BO6; Blum,
Sendtner, Reif).

In research area B — behavioural science
- healthy subjects are investigated on mul-
tiple levels with experimental psychophysi-
ological paradigms for fear and anxiety. In
each subproject, the role of genetic modu-
lation of the behavioural response is scru-
tinized. Studies on cue versus context fear
conditioning and generalisation in virtual
reality (BO1; Pauli) are applied as well as
studies on anticipation and perception of
somatic symptoms employing neurophysio-
logical and functional magnetic resonance
imaging (BO5; Wieser).

Research area C — translational science
- focuses on the investigation of pathome-
chanisms which are differentially relevant
for phasic/specific and sustained/generali-
zed anxiety disorders and their treatment
(figure 2). Epigenetic experimental designs
(CO2; Domschke, Lesch, Deckert) as well
as electrophysiological and functional ma-
gnetic resonance imaging experimental de-
signs (CO6; Herrmann) are employed. The
role of genetic variants is again under inves-
tigation in both subprojects.

The large (n=1643) cohort with ex ante
phenotypically and genetically well defined
control subjects for the studies of areas B
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Fig. 1: Experimental approaches of re-
search area A.
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Fig. 2: Experimental approaches of re-
search area C.

and C made available by the central pro-
ject 202 (Deckert, Reif, Pauli) is extended
in the 2nd funding period by a cohort of pro-
bands (n=1500) which in addition are ex-
perimentally characterized for fear generali-
zation. It will be complemented by a cohort
(n=500) of children and adolescents (Ro-
manos). As in the 1st funding period, the
cohort will provide probands for subprojects
of areas B and C and by the analysis of the
complex genetics of fear-and anxiety-rele-
vant behaviours will provide new candidate
molecules for research area A.

A paradigmatic example for the interdisci-
plinary and synergistic research of the 1st
funding period of the SFB is the research
on the novel Neuropeptide S and its recep-
tor. Its role for fear and anxiety was studied
in animal models, experimental human stu-
dies employing functional imaging techni-
ques and in clinical human studies emplo-
ying molecular genetic techniques. Results
were published in 15 publications so far.

At the University of Wurzburg, the following
institutions currently are involved:

Medical Faculty, Centerof Mental Health, De-
partment of Psychiatry, Psychosomatics and
Psychotherapy (project leaders: J.Deckert,
K.Domschke, K.PLesch, M.J.Herrmann,
A.Reif, A.Schmitt), Department of Child and
Adolescent Psychiatry, Psychosomatics and
Psychotherapy (M.Romanos), Institute of
Clinical Neurobiology (R.Blum, M.Sendtner)
and Institute of Phyiology (associated mem-
ber: E.Wischmeyer);

Faculty of Philosophy, Institute of Psycholo-
gy | (project leaders: PPauli, M.Wieser);
A.Fallgatter (with A.C. Ehlis), B.Gerber and
A.MUhlberger left for W3 chairs at Tlbin-
gen (Department of Psychiatry and Psycho-
therapy), Leipzig (Institute of Biology, Gene-
tics) and Regensburg (Institute of Psycholo-
gy) respectively, but are still associated with
the SFB.

Symposia

1t International Symposium on Fear, An-
xiety, Anxiety Disorders; Mdunster, 10.-
12.12.2009
2" International Symposium on Fear, An-
xiety, Anxiety Disorders; Wurzburg, 15.-
17.9.2011
3 International Symposium on Fear, An-
xiety, Anxiety Disorders; Hamburg, 11.-
13.10.2013
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General
information

The Transregio CRC124 Jena-Wrzburg was
initiated and established in 2013 by the
Deutsche Forschungsgemeinschaft (DFG)
and began its work on October 1st, 2013.
The CRC/Transregio aims to combine state-
of-the-art research in mycology and immu-
nology to gain novel insights into the pa-
thophysiology of invasive mycoses, a cli-
nical entity of growing importance. In the
long-term perspective, it is the explicit aim
of this initiative to use modern sophistica-
ted high-throughput tools in basic research
to generate knowledge, which can be used
to improve diagnosis and treatment of the-
se infections. As this requires large-scale
and project overarching data interpretation,
project area B integrates systems biology
and structured bioinformatical approaches
to data processing, management and inter-
pretation to connect the experimental pro-
ject areas A and C and foster the transla-
tional approach. Furthermore, translational
research is strongly supported by existing
infrastructure at both sites, so in Jena, the

Center for Sepsis Control and Care, and the
Early Clinical Trial Unit and the interdiscipli-
nary GMP facility in Wirzburg,

Major research
interests

Project Area A - Aspergillus fumigatus:
From environmental microorganism to
pathogen

Project area A aims at the characterization
of the infection-relevant networks of A. fu-
migatus (biology of the pathogen) and host
cells upon confrontation with A. fumigatus
(host response). Methods of functional ge-
nome analysis such as proteome and tran-
scriptome analyses both of the pathogen
and the host, e.g. different morphotypes of
the pathogen, various host cell types, di-
rectly from tissue etc., will be employed.
Both technologies were established by Pls
involved in the proposed project area.

Aims of the project area A are: (1) to sys-
tematically investigate all levels of infection
biology starting with the pathogen, via its
interaction with single cell types (epithelial
cells, DCs, alveolar macrophages, neutro-
phils, natural killer (NK) cells), more com-
plex infection models involving several cell
types at the same time, mouse models up
to clinical samples, (2) to elucidate the re-
gulatory circuits in both the pathogen and
the host cells using methods of functional
genome analysis, (3) to clarify the relevan-
ce of single genes / proteins in this process

by applying functional analyses (generation
of knock-out mutants, biochemical analy-
sis, cell culture and animal models, RNAI),
(4) to analyze material from patients based
on these data, to prove the hypotheses ge-
nerated in experimental (primary cells, cell
cultures, animal models) and computatio-
nal models.

We will not only elucidate pathogenicity me-
chanisms, but also identify diagnostic bio-
markers and potential targets for new an-
timycotic approaches, including the deve-
lopment of protocols for GMP-grade gene-
ration of DCs, NK and Treg cells suitable for
clinical use.

Project Area B — Bioinformatics / Com-
putational systems biology of infection

Project area B interlinks the project areas
A and C and is essential for the compa-
rative approach of this CRC/Transregjo. In
project area B data of different origin and
structure will be analyzed to construct dy-
namic network models and, finally, to com-
pare the networks representing both patho-
gens in interaction with the host. Additional-
ly, the project INF will contribute to and gu-
arantee a standardized acquisition and ma-
nagement of data from the pathogenic fungi
and host cells. This standardization will be
supported using both an already establis-
hed data warehouse and Standard Opera-
ting Procedures until now, access only via
password by the members from Wurzburg
and Jena).

Fig. 1: Aspergillus fumigatus conidia (in green).
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Fig. 2: Aspergillus fumigatus conidia (in
green) and human plasmacytoid dendri-
tic cell.

The standardization of experiments for the
pathogenic fungi, immune cells and their
interaction ensures the generation of com-
parable and thus valuable data sets that will
allow to draw significant conclusions and to
construct models with high predictive po-
wer with the perspective to assist the dia-
gnosis and personalized therapy of fungal
infectious diseases. The aim is to construct
network models followed by network model
analysis, to support the optimal and stan-
dardized design of further experiments and
to draw predictions for novel strategies for
diagnostics (biomarker design) and thera-
py.

The aims of the TR124 are: (1)Transcrip-
tome data obtained from immune effector
cells and host tissues as well as from the
pathogenic fungi with the aim to investigate
niche- and stage-specific expression profi-
les. (2) Proteome data acquired from host
and pathogens. (3) Besides the aforemen-
tioned genome-wide data, also genetic, mi-
crobiological and biochemical data as well
as data from clinical investigations will be
received and analyzed. (4) Data will be also
generated in a spatiotemporal resolution to
describe and model the infection process in
both time and space. This will be achieved
by using techniques already established by
the project partners, such as confocal la-
ser scanning microscopy (several partners),
timelapse fluorescence microscopy, in vivo
imaging and also MALDI-imaging.
Complementary bioinformatic methods to
understand host-pathogen interactions are
the metabolic reconstruction, game theo-
ry, Bottom-up: signaling molecules, know-
ledge-based networks, Boolean, Top-down:
reconstruction of dynamic gene regulato-
ry networks and Image data analysis and
agent-based spatial modeling.

Project Area C — Candida albicans: From
commensal to pathogen

Project area C focuses on the transition of
C. albicans from commensal growth to the
early stages of severe, life-threatening in-
fections. Key aspects will be the investiga-
tion of regulatory networks governing trans-
location of C. albicans from the gut as the
main reservoir to the bloodstream and con-
sequent responses of human innate and
adaptive immunity. In addition to high th-
roughput tools for proteome and transcrip-
tome analysis, mutant libraries partially ge-
nerated by FungiNet Pls and modern ima-
ging technologies will be used to analyze
networks of pathogen-host interplay.

Aims of the project area C are (1) to identify
the molecular networks enabling and regu-
lating tissue invasion of C. albicans by sys-
tematically analyzing the stepwise proces-
ses preceding dissemination of the fungal
pathogen, (2) to use high-throughput me-
thods and advanced imaging tools to eluci-
date and functionally analyze mechanisms
of the host response during interaction of
different host cells and tissues (epitheli-
um, neutrophils, monocytes, macrophages)
with C. albicans in a range of models from
infection of cell lines to more complex set-
ups integrating primary human cells and in
vivo models, (3) to characterize the mutu-
al communication between C. albicans and
the human host, focusing on the role of me-
diators secreted by both pathogen and host
cells in triggering, modulating or enhancing
antifungal immune-responses, (4) to allo-
cate data and information for future trans-
lational approaches to diagnosis and the-
rapy of fungal infection, using clinical ma-
terial from local biobanks to evaluate the
potential of identified markers for clinical
application.

The following projects of Wirzburg are inclu-
ded in the CRC/TR124:

A2 Prof. Dr. Hermann Einsele und Prof. Dr.
Jurgen Loffler, Internal Medicine 1l, Uni-
versity Hospital Wirzburg

A3 Dr. Andreas Beilhack, Internal Medici-
ne Il, University Hospital Wirzburg, und
Dr. Katrin Heinze, Rudolf-Virchow-Cen-
ter, University Wurzburg

A4 Prof. Dr. Max Topp, Internal Medicine I,
University Hospital Wlrzburg

B1 Prof. Dr. Thomas Dandekar, Center for
Infectious Diseases, Dept. of Bioinfor-
matics, University Wirzburg

B2 Prof. Dr. Thomas Dandekar, Dr.Dr. Mar-
cus Dittrich, both Center for Infectious
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Diseases, Dept. of Bioinformatics, Uni-
versity Wirzburg

C2 Prof. Dr. Joachim Morschhauser, Cen-

ter for Infectious Diseases, Institute for
Molecular Infection Biology, University
Wourzburg

C6 Prof. Dr. Thomas Hunig, Dr. Niklas Bey-

ersdorf, both Center for Infectious Di-
seases, Institute for Virology and Immu-
nobiology
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(2013) Human Natural Killer Cells Acting
as Phagocytes Against Candida albicans
and Mounting an Inflammatory Response
That Modulates Neutrophil Antifungal Acti-
vity. J Infect Dis. 209:616-26.

Mueller-Loebnitz C, Ostermann H, Franz-
ke A, Loeffler J, Uharek L, Topp M, Ein-
sele H. (2013) Immunological aspects of
Candida and Aspergillus systemic fungal
infections. Interdiscip Perspect Infect Dis.
102934. doi: 10.1155/2013/102934.
[Epub ahead of print].

Springer J, Schlofnagel H, Heinz W, Doedt
T, Soeller R, Einsele H, Loeffler J. (2012)
A novel extraction method combining plas-
ma with a whole-blood fraction shows ex-
cellent J Clin Microbiol. 508:2585-91.

Bouzani M, Einsele H, Loeffler J. (2012)
Functional analysis is a paramount pre-
requisite for understanding the in vitro
interaction of human natural kKiller cells
with Aspergillus fumigatus. J Infect Dis.
2056:1025-6; author reply 1026-7.
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AL, Kurzai O, Einsele H, Loeffler J. (2012)
40-0 -[2-HydroxyethylJrapamycin modu-
lates human dendritic cell function during
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Microbiol. 52:269-76.



5.2.9

Clinical Research Unit 216: Characterization of the

Oncogenic Signaling-Network in Multiple Myeloma:
Development of Targeted Therapies

CRU 216

Professor Dr. med. Ralf Bargou
(Head)

Professor Dr. med. Hermann Einsele
(Speaker)

Vershacher Str. 5

97078 Wiirzburg

Phone: 0931/201-45141

Fax: 0931/201-70090

E-mail: eiselein_h@ukw.de
www.kfo216.ukw.de/startseite.html

Heidi Eiselein
(Office)
Phone: 0931/201-45141

Aims and
structure

The Clinical Research Unit 216 is funded
by the Deutsche Forschungsgemeinschaft
(DFG) and the Medical Faculty since 2009
and successfully passed international re-
evaluation in 2013. The leading institution
is the Department of Internal Medicine II.
The speaker of the CRU is Prof. Hermann
Einsele, the scientific head is Prof. Ralf Bar-
gou. The CRU 216 focuses on key aspects
of the molecular pathogenesis of multiple
myeloma an incurable cancer of the he-
matopoietic system. The ultimate goal of
this research is to identify molecular tar-
get structures for the development of no-
vel therapies. Within the framework of this
Clinical Research group 18 scientists from
7 different institutes of Wirzburg Universi-
ty cooperate in 6 subprojects and 3 core
facilities (z projects). This includes the De-
partment for Internal Medicine I, the Insti-
tute of Pathology, the Department of Bio-
chemistry Il, the Rudolf-Virchow-Center, the
Institute of Pharmacy and Food Chemistry,
and the Institute of Organic Chemistry. The-
re is also a close cooperation with physici-
ans and scientists from the Department of
Internal Medicine Il at UIm University. Ano-
ther important aim of the CRU is to imple-
ment novel structures for clinical research
and to strengthen translational research in
hematology and oncology at Wirzburg Uni-

versity. Thus, the CRU is an important ele-
ment of the Comprehensive Cancer Center
Mainfranken (CCCMF), which is one out of
eleven Cancer Centers of excellence in Ger-
many funded since 2011 by the German
Cancer Aid. The CRU 216 is closely linked
to the Early Clinical Trial Unit (ECTU, Phase-
| Unit) of the CCCMF, which facilitates rapid
translation of knowledge in basic research
into clinical trials.

Scientific
Program

The underlying hypothesis for the CRU is the
assumption that in multiple myeloma the
malignant phenotype results from deregula-
tion not of a single but of a number of sig-
naling pathways, and that these collectively
constitute an oncogenic signalling network.
Consequently, we assume that differences
in this network may permit functional defini-
tion of novel subgroups of this disease.
Itis therefore the aim of this CRU to attempt
an extensive functional characterization of
the oncogenic signaling network to permit
the development of novel and effective the-
rapeutic options. This aim will be pursued
via two complementing methodical approa-
ches: (1) a combination of functional, mo-
lecular and genetic ex vivo characterizations
of primary myeloma cells, and (2) the de-
velopment of different genetic mouse mo-
dels to study and to verify the oncogenic pa-
thways in primary human myeloma samples
in vivo. These animal models will eventually
aid preclinical studies of novel therapeutic
approaches.

Our previous work has led to the identifi-
cation of a number of signaling systems
that are activated in myeloma cells, such
as Ras-, NF-xB-, and stress-response-pa-
thways. Our aim is to appraise the functio-
nal importance of these pathways in myelo-
ma as accurately as possible and to analyze
if and to what extent they co-operate with
each other. In order to identify critical no-
des and protein-protein interactions of the
oncogenic signaling network we have estab-
lished novel technologies in proteomics and
masspectrometry. In a complementary ap-
proach we plan to screen for still unknown
signaling pathways by using shRNA-based
screening techniques. Finally, we will try to
identify the genetic lesions that might lead
to the activation of these pathways. To this
end we will apply novel genetic technolo-
gies such as for example high-throughput
sequencing. The results should help to ob-
tain a better understanding of the functio-
nal and molecular heterogeneity of this di-
sease. They should also promote identifica-
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tion of novel therapeutically relevant targets
and implementation of novel treatment ap-
proaches that may be designed to specifi-
cally target suitable myeloma subgroups.

Subproject 1:
Bargou

Aim of this project is the analysis of Ras-
dependent pathways and the interaction of
these pathways with the oncogenic signa-
ling network in myeloma cells. This work will
clarify whether Ras-dependent signaling pa-
thways are relevant therapeutic targets.

Steinbrunn/Chatterjee/

Subproject 4: Bommert/ Bargou

In vitro experiments indicate that the cold
shock domain protein YB-1 plays a key role
in the development of resistance to apop-
tosis and chemotherapy. One aim of this
project is to analyze the role of YB-1 within
the oncogenic signaling network in vivo in
various transgenic mouse models, another
aim is to elucidate the molecular mecha-
nism how YB-1 contributes to the malignant
phenotype of MM.

Subproject 6: Chatterjee/Einsele

The proposed study will focus on the iden-
tification of common signaling pathways
shared by primary MM cells and activated
alloreactive T cells for the dual therapy of
graft-versus-host disease (GvHD) and mul-
tiple myeloma. Targeted therapy of shared
signaling pathway of multiple myeloma and
T cells may therefore have the potential to
eradicate minimal residual disease after al-
logeneic stem cell transplantation and to
control GvHD.

Subproject 7: Holzgrabe/Sotriffer/Bring-
mann

Previous work of this project has demonst-
rated that the heat-shock-protein pathway
is frequently activated in myeloma cells and
critically contributes to the maintenance of
the oncogenic signaling network. Aim of this
projectis therefore to develop novel pharma-
cological inhibitors of the heat-shock-prote-
in pathway. This project focuses on HSP9O,
HSP70, and the transcription factor HSF-1
(heat-shock-stimulating-factor-1).

Subproject 8: Stilhmer/Wajant/Sieg-
mund

There is increasing evidence that the NF-kB
system is a central regulator of the oncoge-
nic signaling network in multiple myeloma
that integrates the signals of various other



Fig. 1: Oncogenic feed-forward loop: YB-
1 regulates c-Myc mRNA translation and
c-Myc is a transcription factor for the YB-
1 gene.

pathways. Aim of this project is therefore to
analyze the interaction of NF-kB with other
signaling pathways.

Subproject 9N: Leich/Rosenwald

This project is based on results from the
whole exome sequencing project of the 1%
funding period showing that MM is affected
by multiple and heterogeneous somatic mu-
tations in adhesion- and receptor tyrosine ki-
nase signaling molecules. Aim of this project
is to characterize the functional relevance of
these newly identified mutations and to lay
the foundations for the development of novel
targeted and personalized therapies.

Subproject 10N: Eilers

Results of the 1t funding period have shown
that mutated Ras mediates its oncogenic
effect at least in parts via still unknown
downstream pathways. Aim of this project
is therefore to identify therapeutically rel-
evant targets in Ras-mutated myelomas by
an unbiased shRNA screening approach.
First results suggest that Ras is involved in
the regulation of proteins, which play a crit-
ical role in energy metabolism of MM cells.

Z Project 1 Rosenwald/Einsele/Beilhack
This core facility is responsible for isolation,
processing and organization of the analy-
sis of primary tumor samples which are
obtained through diagnostic bone marrow
trepanations. Another duty of this core fa-
cility is the analysis of signaling pathways in
situ in primary tumor samples by immuno-
histochemistry and the development of MM
mouse models.

Z 2 Project Langer/Bullinger

This z-project performs a comprehensive
genetic analysis of primary myeloma sam-
ples by FISH, SNP Chip Arrays and high-
throughput sequencing for the different
subprojects. Another aim of this z-project is
to correlate genetic data with clinical data
in order to identify novel prognostic bio-
marker.

Z 4N Project Schlosser

Aim of this z-project is the development
and implementation of new proteomics
and mass-spectrometry technologies for
the identification of critical protein-protein
interactions of the oncogenic signaling net-
work.

R(—:.-search
Milestones

The role of the Ras/MAPK and the PI3K/Akt
pathways for the malignant phenotype of
multiple myeloma (MM) could be defined
for the first time in various preclinical mod-
els. Thus, combined blockade of both path-
ways led to strong induction cell death in a
subgroup of MM patients.

Besides Ras-dependent pathways, we
could identify different stress response pro-
teins of the heat shock protein (HSP) sys-
tem, including HSP9O, HSP70 and HSF-
1, as potential therapeutic targets in vitro
and could characterize their function in MM
mouse models. Furthermore, a series of
novel pharmacological inhibitors of the heat
shock protein pathway have been devel-
oped and are currently being tested in pre-
clinical models. Thereby, combined block-
ade of different HSPs leads to enhanced
anti-tumor effects.

Another stress response protein, which criti-
cally contributes to the malignant pheno-
type, is the cold shock domain protein YB-
1. We could show that YB-1 regulates the
expression of the oncogene c-Myc, which
seems to be a key mechanism, how YB-1
mediates its oncogenic effect in MM cells
(Figure 1).

Finally, we found that only parts of the NF-
kB network are important for the malignant
phenotype of MM, whereas other parts are
less relevant or have even tumor suppres-
sive functions. This work will lead to a more
precise description of novel therapeutic tar-
gets.

Important technological progress was made
in the field of functional genetics. Whole
exome sequencing analysis and functional
shRNA screening technologies have been
established. The implementation of these
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novel technologies have led to the identifi-
cation of novel therapeutic targets in MM.
For example, whole exome sequencing of
primary tumor samples from MM patients
revealed a pronounced genetic heterogene-
ity in MM, but also revealed clustering of
these mutations within cell adhesion genes
and genes of the RTK/Ras network. These
finding might lay the foundations for the
development of targeted and personalized
therapies in MM.

Leich E, Weibach S, Klein HU, Grieb T,
Pischimarov J, Stithmer T, Chatterjee M,
Steinbrunn T, Langer C, Eilers M, Knop
S, Einsele H, Bargou R, Rosenwald A.
(201.3) Multiple myeloma is affected by
multiple and heterogeneous somatic mu-

tations in adhesion- and receptor tyrosine

kinase signaling molecules. Blood Cancer
J. 8:e102.

Heimberger T, Andrulis M, Riedel S,

Stdhmer T, Schraud H, Beilhack A, Bumm

T, Bogen B, Einsele H, Bargou RC, Chat-
terjee M. (2013) The heat shock tran-
scription factor 1 as a potential new the-
rapeutic target in multiple myeloma. Br J
Haematol. 160:465-76.
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ler E, Hofmann C, Steinbrunn T, Heimber-
ger T, Schraud H, Kressmann S, Einsele
H, Bargou RC. (2013) The PI3K/Akt sig-
naling pathway regulates the expression
of Hsp70, which critically contributes to

Hsp90-chaperone function and tumor cell

survival in multiple myeloma. Haematolo-
gica 98:1132-41.

Bommert KS, Effenberger M, Leich E, Kls-
pert M, Murphy D, Langer C, Moll R, Janz

S, Mottok A, Weissbach S, Rosenwald A,
Bargou R, Bommert K. (2013) The feed-

forward loop between YB-1 and MYC is es-

sential for multiple myeloma cell survival.
Leukemia 27:441-50.
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T, Schulz S, Mottok A, Kiesel C, Mattenhei-
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A, Einsele H, Negrin RS, Harms GS, Beil-
hack A. (2012) Mapping immune proces-
ses in intact tissues at cellular resolution.
J Clin Invest. 122:4439-46.



Research Training Groups
.1 Research Training Group 1048, Molecular Basis of

Organ Development in Vertebrates

Professor Dr. rer. nat. Dr. h. ¢. Manfred
Schartl
(Speaker)

Chair of Physiological Chemistry
Biocenter

Am Hubland

97074 Wiirzburg

Phone: 0931/31-84148

Fax: 0931/31-84150

E-mail: gk-1048@uni-wuerzburg.de
www.gk-1048.uni-wuerzburg.de

Professor Dr. med. Manfred Gessler
(Vice Speaker)
Phone: 0931/31-84159

General ]
Information

One of the most important goals of the Re-
search Training Group was to reach a better
understanding of the molecular basis of or-
gan development in vertebrates. In all areas
the RTG1048 contributed considerably to
the advancement of knowledge. The re-
search of the doctoral students did signi-
ficantly contribute to the further develop-
ment of the scientific projects. Under the
paradigm that normal and pathological de-
velopment often use the same molecules
and pathways the topic of the RTG1048 is
of immediate relevance to medicine. Con-
sequently, several projects addressed ques-
tions that are directly linked to disease de-
velopment or understanding stem cell deve-
lopment for regenerative medicine. The aim
of the Research Training Group 1048 was to
contribute to a better understanding of the
molecular mechanisms which underlie the
establishment of a fully functional, healthy
organism. The RTG1048 also aimed at pro-
viding a structured PhD research and trai-
ning environment in Developmental Biology.
After 9 years funding of the Deutsche For-
schungsgemeinschaft (DFG) the Research
Training Group 1048 has now been suc-
cessful completed.

Major Research
Interests

The researchers of the RTG1048 are mem-
bers of the Faculties of Medicine, Biology,
Chemistry and Physics. Since many of the
participating labs had a strong background
in biomedical research and worked on ver-
tebrate model organisms we had selected
organ development in vertebrates as the fo-
cus of this research programme. The parti-
cipating labs covered all major vertebrate
model organisms that are currently used in
Developmental Biology and made students
familiar with all aspects of cell biology, bio-
chemistry, genetics and transgenic techno-
logies. One major concept in the RTG1048
was to study common mechanisms of de-
velopment and disease. Therefore a special
focus was the development of the adult or-
gans rather than the early process of em-
bryonic development.

The research program focused on the role
of key molecules or molecular complexes
(signaling molecules, transcription factors,
splicing factors, micro RNAs) in organoge-
nesis of vertebrates. Major topics included
neurogenesis, cardiovascular development
and germ cell development. Experiments
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were done in four model organisms (mouse,
frog, zebrafish and medaka) and covered a
wide range of techniques. An important me-
thodological aspect of the GRK 1048 was
the inclusion of modern imaging techniques
such as confocal microscopy and SPIM.

Teaching

The participating research groups repre-
sented various fields ranging from stem cell
biology to single molecule microscopy. This
had its positive impact on the breadth of
the teaching program. Structures of super-
vision such that each student had a The-
sis Advisory Committee that mentors her/
him during the entire training period had
been established. On an annual basis the
project of each student was evaluated and
restructured as necessary to guarantee a
successful completion. The Research Train-
ing Group was part of the “Graduate School
of Life Science (GSLS)”. The qualification
program of the RTG1048 offered PhD stu-
dents a broad interdisciplinary training in up
to date methods and concepts of modern
biomedical research with a thematic focus
on developmental biology, cell differentia-
tion and organogenesis. In order to opti-
mally prepare the students for a career in
research, the qualification programs com-
bined seminars, lectures and retreats with
workshops, soft skills and practical train-
ing modules. The participants were also ex-
posed to selected topics of clinically orient-
ed research that is ongoing in the medical
faculty with the aim to broaden the scope of
young scientist. Together with the strong in-
ternational links this program ensured that
students will be well equipped for an inde-
pendent and successful scientific career in
biomedicine.
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Link J, Jahn D, Schmitt J, Goeb E, Baar

J, Ortega S, Benavente R, Alsheimer M.
(2013) The meiotic nuclear lamina regula-
tes chromosome dynamics and promotes
efficient homologous recombination in the
mouse. PLoS Genet. 9:e1003261.

Walz S, Eilers M. (2013) Unlocking the
mysterious mechanisms of Myc. Nature
Medicine 19:26-27.

See K, Yadav R Giegerich M, Cheong PS,
Graf M, Vyas H, Lee SG, Mathavan S, Fi-
scher U, Sendtner M, Winkler C. (2013)
SMN deficiency alters Nrxn2 expression
and splicing in zebrafish and mouse mo-
dels of spinal muscular atrophy. Hum Mol
Genet. 2013 Nov 25. [Epub ahead of
print].

Wolber W, Choi SW, Ahmad R, Eckardt S,
McLaughlin KJ, Geis C, Heckmann M, Si-
ren AL, Mueller AM. (2013) Phenotype
and stability of neural differentiation of an-
drogenetic murine ES cell-derived neural
progenitor cells. Cell Medicine (in press).

Leikam C, Hufnagel A, Walz S, Kneitz S,
Fekete A, Mdller MJ, Eilers M, Schartl M,
Meierjohann S. (2014) Cystathionase me-
diates senescence evasion in melanocytes
and melanoma cells. 33:771-82.
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5.3.2 Research Training Group 1253, Emotions

EMOTIONS

Professor Dr. rer. soc. Paul Pauli
(Speaker)

Department of Psychology |

Marcusstr. 9-11

97070 Wiirzburg

Phone: 0931/31-82843

Fax: 0931/31-82733

E-mail: gk-emotions@uni-wuerzburg.de
www.gk-emotions.uni-wuerzburg.de

Professor Dr. med. Klaus-Peter Lesch
(Vice-Speaker)
Phone: 0931/201-77600

General ]
Information

An intense and interdisciplinary supervisi-
on of the doctoral students is ensured by
doctoral committees with three members
from different research groups. The three
year curriculum is organized to allow an in-
tensive interdisciplinary training on theories
and methods of the Affective Sciences with
regularly success control and to provide re-
search experiences in different laboratories.
Independence of students and professional
academic skills will be ensured by special
workshops. The integration in international
networks of scientists working in the Affec-
tive Sciences will be advanced by guest sci-
entists, summer schools with international
scholars and the mandatory presentation
of results at international meetings. Gradu-
ation will be realized within the Graduate
School of Life Sciences, which also allows
a fast-track dissertation.

Major Research
Interests

The present Research Training Group (RTG)
aims at identifying important mediators
and moderators influencing the processing
of affective stimuli. The cooperation of re-
nowned research groups from philosophy,
psychology, psychiatry, neurology, anato-
my, and physiology will allow the RTG’s
doctoral students to develop excellent and
internationally visible interdisciplinary re-
search projects within the Affective Sci-
ences. Based on the realized interdiscipli-

nary approach and the expertise of the RTG
researchers the projects of the RTG will
converge on three levels, each addressed
by human, clinical and animal research:
(1) self-regulation, self-control and dyna-
mic of emotional processes, (2) emotional
determinants of normal and pathological
behavior, and (3) neurobiological basis of
emotional reactions (especially serotoner-
gic and dopaminergic systems). A special
interest hereby is to identify interactions
between these levels. The philosophy pro-
ject provides a theoretical framework for
the empirical-experimental projects, and
itself focuses on the epistemological, an-
thropological and ethical dimension of re-
search on emotion.

Teaching

Internet:  http://www.gk-emotions.uni-wu-
erzburg.de/teaching/

The weekly Jour Fixe (Journal Club) provi-
des the possibility to discuss both new re-
sults and the research project of the PhD
students. International guest speakers are
invited for seminars, lectures and the two
meetings, i.e. the spring and the summer
schools outside Wurzburg. The PhD stu-
dents take part in lab rotation as well as
attend soft skills courses, provided free by
the RTG and the GSLS. The students can
participate on external events any time.
Every year the work of the PhD students
is evaluated by their three principal inves-
tigators, who work in interdisciplinary in-
stitutions.

Human Experimental
Research on Emotions

Strack, Pauli, Kibler, Deckert

Philosophy — Epistemological, Anthropological, and Ethical Dimensions of the
Research on Emotions

Lembeck, Mertens

Clinical Research on
Emuotions

Reil, Sammer, Volkmann

Animal Experimental
and Neurobiological
Research on Emotions

Lesch, Asan, Wischmeyer

Selfregulation, Self
Control, and Dynamics
of Emotional Processes

Emotional Determinants
of Normal and
Pathological Behaviour

Newrobiological Basics of
Emotional Response

Working Level

Fig. 1: Principal Investigators and structure of the RTG.

177



Fig. 2: Combining modern microscopic techniques with fluorescence immunolabeling, it
is possible to visualize the distribution and localization of different structures and mole-
cules in tissue and cell culture. Due to the use of different dyes researchers can distin-
guish between several different targets in the same sample. This picture has been ta-
ken from the midsection of a sagitally sliced mice embryo during the 13 gastational day.
Fluorescence antibodies against 1) CDH13 (red), a cell-adhesion molecule which is ex-
pressed in neurons during development, 2) Serotonin (green), a very important neuro-
transmitter involved in numerous behavioral and physiological processes and 3) DNA
(blue) which is primarily located in the nucleus of cells, made several fiber tracts and
structures visible. With these methods the development of neuronal tissue and ultimatly
the formation of the brain can be investigated. (Picture: D. Kiser & A. Forero)

i Fig. 3: Steady-state visually evoked poten-

) tials elicited by flickering stimuli during dif-
ferential context conditioning. In one con-

) text an unpleasant noise was presented
unpredictably (left), a second context was

never paired with the noise (right).
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Jeworutzki E, Roelfsema M, Anschuetz U,
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R, Becker D. (2010) Early signaling th-
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Hedrich R. (2011) Stomatal Closure by
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by the Guard Cell Anion Channel SLAH3
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ling 4:ra32.
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Fungal Sucrose Transporters: A Mecha-
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5:12429.
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citor chitosan promote closed stomata by
stimulating guard-cell S-type anion chan-
nels. Plant Journal 68:670-680.



5.3.3

International Research Training Group 1522,

HIV/Aids and Associated Infectious Diseases
in Southern Africa

Professor Dr. med. Axel Rethwilm
(Speaker)

Institut fiir Virologie und Immunbiologie
Vershacher Str. 7

97078 Wiirzburg

Phone: 0931/31-81560

Fax: 0931/31-81611

E-mail: intg1522@uni-wuerzburg.de
www.gk-1522.uni-wuerzburg.de

General

To strengthen the collaborative links bet-
ween the University of Wirzburg and uni-
versities on the African continent, the DFG
supported form 2008 to 2013 the Interna-
tional Research Training Group (IRTG1522)
on “HIV/AIDS and associated infectious
diseases in Southern Africa” with two Uni-
versities in Cape Town and the close by
Stellenbosch. At Wdrzburg University 11
PhD student plus 2 MD student stipends
financed by the DFG and complementary
12 PhD student stipends financed by the
NRF (National Research Foundation) at the
Universities of Stellenbosch and Cape Town
were created. Thematically divided in three
areas 12 research projects on infectious di-
seases were conducted. South Africa sup-
plied patient samples that could not be ob-
tained in Germany and the samples can be
investigated by methods available in Warz-
burg but rarely, if at all applied in South Af-
rica. The IRTG fully acknowledged that the
Republic of South Africa as the most deve-
loped country of whole Africa had an infra-
structure that allows biomedical research to
be conducted on the same level with Ger-
many so that enormous synergies were cre-
ated. The main corner stone of this IRTG
is a student exchange programme between
the participating universities that permitted
students from Wrzburg to spend some re-
search time in Cape Town and vice versa.
Questions on clinical virology and basic
questions on HIV and virus-induced immu-
nosuppression were investigated in Area
one. In area two some HIV-associated in-
fectious agents were investigated. And in
area three questions on the immunology of
infectious agents were followed. Numerous
connecting aspects bridged the research
fields of different areas. The speaker on the
South African side of this IRTG was Prof.
Wolfgang Preiser from the ,Medical Virolo-
gy, of Stellenbosch University.

Research projects
Area |

Project 1: The impact of therapeutic drug
monitoring on antiretroviral therapy
Supervisors: Prof. Dr. Hartwig Klinker and
Prof. Dr. August Stich (Missio)

Project 2: Study of drug-resistant HIV
Supervisor: Dr. Jochen Bodem

Project 3: Molecular Epidemiology of HIV
Supervisor: Prof. Dr. Axel Rethwilm

Project 4: Influence of different HIV subty-
pes on HIV dementia
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Supervisors: Prof. Dr. Eleni Koutsilieri und
PD Dr. Carsten Scheller

Project 5: Targets, mechanisms and conse-
quences of regulated T cell pre-mRNA spli-
cing and their relevance as genetic markers
of virally induced or general T cell suppres-
sion.

Supervisors: Prof. Dr. Sibylle Schneider-
Schaulies und Dr. Susanne Kneitz

Area ll:

Project 6: Epidemiology, diagnosis, and mo-
lecular mechanisms of multidrug resistance
in Candida albicans and its impact on host-
fungus interactions

Supervisor: Prof. Dr. Joachim Morschhau-
ser

Project 7: Characterization of the influence
of excretory/secretory products from Echi-
nococcus multilocularis larvae on dendritic
cell maturation and the interaction of Echi-
nococcus E/S products with TLR and CTL
surface receptors

Supervisor: Prof. Dr. Klaus Brehm

Project 8: Staphylococcus aureus popula-
tion structure and host cell interaction in
chronic infection

Supervisor: Prof. Dr. Dr. Bhanu Sinha
Projekt 9: Generation and characterization
of candidates for malaria/HIV combination
therapy

Supervisor: Dr. Gabriele Pradel

Area llI:

Project 10: Characterization of the role of
C-type lectins in dendritic cell interactions
with Leishmania parasites

Supervisor: Prof. Dr. Heidrun Moll

Project 11: Protective and productive in-
flammatory responses induced by microbi-
al products studied at the level of dendri-
tic cells

Supervisor: Prof. Dr. Manfred Lutz

Project 12: The role of CD28 mediated co-
stimulation in the control of secondary im-
mune responses to infectious agents
Supervisor: Prof. Dr. Thomas HUnig



5.4 Research Alliances
5.4.1 Bavarian Immunotherapy Network (BaylmmuNet): Gene-

ration of Clinical Grade Antigen-specific T-cells with an
Early Effector Phenotype for Adoptive T-cellimmunotherapy

BayimmuNet,

PD Dr. med. Matthias Wolfl
(Head)

Department of Pediatrics
Josef-Schneider-Str. 2

97080 Wiirzburg

Phone: 0931/201-27753

Fax: 0931/201-27887

E-mail: Woelfl M@klinik.uni-wuerzburg.de
www-i.Klinik.uni-wuerzburg.de/deutsch/ein-

richtungen/KinderklinikundPoliklinik/content.

html

Professor Dr. med. Paul-Gerhardt Schlegel
(Vice-Head)

General Information and
Research Interests

Immunotherapy using antigen-specific T-
cells holds great promise as an additional
strategy to complement standard cancer
therapy. Among the patient groups in grea-
test need for novel treatment strategies are
patients with glioblastoma, one of the most
malignant form of brain tumors occurring
in children and adults. Preclinical data sug-
gest that immunotherapy for this patient-
group may be beneficial. However, one ma-
jor challenge arises from the low precursor
frequency of such antigen-specific T-cells
within the T-cell repertoire. We have deve-
loped a protocol, which allows the rapid ex-
pansion of antigen-specific T-cells to signi-
ficant numbers. This protocol is suitable for
different tumor-associated antigens with a
lower precursor T-cell frequency. In this pro-
ject, we want to establish the clinical usa-
bility of such short term expanded T-cells
with an early effector memory phenotype,
by translating our preclinical findings into an
up-scaled protocol that allows the expan-
sion of antigen-specific T-cells to clinically
relevant numbers while being in adherence
with the current regulations for the produc-
tion of cellular products within the Euro-
pean Union (AMG). This will be the basis for
first clinical studies using adoptive transfer
of antigen-specific T-cells to treat patients
suffering from glioblastoma. The funding
period ended in 2013.
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Wolfl M, Schwinn S, Yoo YE, RefS ML,
Braun M, Chopra M, Schreiber SC, Ayala
VI, Ohlen C, Eyrich M, Beilhack A, Schlegel
PG. (2013) Src-kinase inhibitors sensitize
human cells of myeloid origin to Toll-like-
receptor-induced interleukin 12 synthesis.
Blood 122:1203-13.

Chapuis AG, Ragnarsson GB, Nguyen HN,
Chaney CN, Pufnock JS, Schmitt TM, Du-
erkopp N, Roberts IM, Pogosov GL, Ho WY,
Ochsenreither S, Wolfl M, Bar M, Radich
JR Yee C, Greenberg PD. (2013) Transfer-
red WT1-reactive CD8+ T cells can me-
diate antileukemic activity and persist in
post-transplant patients. Sci Transl Med.
5:174ra27.

W6lfl M and Greenberg PD. (2014) Anti-
gen-specific Activation and Cytokine-faci-
litated Expansion of naive, human CD8+
T-cells (ACE-CD8). Nature Protocols, (in
press).

Wolfl M, Merker K, Morbach H, Van Gool
SW, Eyrich M, Greenberg PD, Schlegel PG.
(2011) Primed tumor-reactive multifunc-
tional CD62L+ human CD8+ T cells for
immunotherapy. Cancer Immunol Immu-
nother. 60:173-86.

Eyrich M, Rachor J, Schreiber SC, W6l-

fl M, Schlegel PG. (2013) Dendritic Cell
Vaccination in Pediatric Gliomas: Lessons
Learnt and Future Perspectives. Front Pe-
diatr. 1:12.



5.4.2

German Research Foundation: Priority Program 1356,

Pluripotency and Cellular Reprogramming

Professor Dr. rer. nat. Albrecht Miiller
(Coordinator)

Zinklesweg 10

97078 Wiirzburg

Phone: 0931/201-45848

Fax: 0931/201-45148

E-mail: albrecht.mueller@uni-wuerzburg.de
www.spp1356.de

General ]
Information

Understanding the molecular processes
that generate and control the capacity of
pluripotent cells to proliferate indefinitely in
culture while maintaining the ability to dif-
ferentiate into any of the cells of the body
will allow us to harness their potential and
develop rational strategies that control their
differentiation. Numerous observations de-
monstrate that pluripotency and cellular re-
programming are both controlled by com-
bined genetic and epigenetic programs. An
understanding of these pathways is essen-
tial for the development of effective and ra-
tional approaches to induce pluripotential
reprogramming and direct pluripotent cells
into specific differentiation pathways. The
SPP 1356 will focus on the multiple levels
of control in pluripotency.

The priority program SPP 1356 focuses on
two key areas crucial for the understan-
ding of pluripotency and reprogramming:

a) The identification and characterization of
genetic and epigenetic networks that cont-
rol pluripotency, i.e. the molecular basis for
pluripotency;

b) The mechanisms governing the rein-
statement of pluripotency in a differentia-
ted cell.

Major Research
Interests

Therefore the work schedule of the inter-
disciplinary program group includes: (1) the
identification of novel as well as unsuspected
genes and factors regulating pluripotency;
(2) the determination of molecular intercon-
nections between the genetic and epigene-
tic pathways regulating pluripotency; (3) the
determination of the association between
global and local chromatin nuclear struc-
ture and the regulation of pluripotency and
(4) the identification of practical and effec-
tive strategies to induce and regulate pluri-
potency by nuclear reprogramming, cell fu-
sion, and extrinsic factors.

The following questions should be at the
core of the second funding period of the
SPP 1356:

* Which molecular processes are crucial
for the establishment and maintenance
of natural pluripotency?

* What defines the exit from pluripoten-
cy?

e What crosstalk and interdependence
exist between genotype and epigeno-
type?

*  What determines the global and local
chromatin organization in pluripotent
cells?

* What are the molecular and epigenetic
mechanisms leading to induced pluripo-
tency?

e What is the interrelation of regulato-
ry processes that generate pluripotent
cells in mammals versus non-mam-
mals?

Work package 1:

Genetic and epigenetic networks that con-

trol pluripotent cells

* Genetic and epigenetic signatures of
pluripotent cells

¢ |dentification and functional testing of
pluripotency factors

e Chromatin remodeling and nuclear
structure

Work package 2:

Induction of pluripotency by nuclear repro-

gramming

* Analysis of natural reprogramming me-
chanisms

e Somatic reprogramming induced by
SCNT, cell fusion and nuclear extrinsic
factors

e Mathematical modeling of pluripotency

The SPP 1356 comprises 26 German-wide
groups that are specialists in the molecular
analysis of pluripotency, chromatin and cel-
lular reprogramming.

In aggregate, the scientific focus of the
SPP1356 is at the heart of international
pluripotency research.

Fig. 1: Mouse blastocyst after confocal immunofiuorescence (Cdx2, green; Nanog, blue;
Sox17, red) (Picture: M. Bioani, MPI Mtinster).
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5.4.3 German Research Foundation: Research Unit 2123,
Sphingolipid Dynamics in Infection Control

SphingoFOR
2123

Professor Dr. rer. nat.
Sibylle Schneider-Schaulies
(Speaker)

Institute for Virology and Immunobiology
Vershacher Str. 7

97078 Wiirzhurg

Phone: 0931/31-81566

E-mail: s-s-s@vim.uni-wuerzburg.de

Structure

RU2123 is funded through the Deutsche
Forschungsgemeinschaft since december
2013. It unifies research groups of the uni-
versities of Warzburg and Duisburg-Essen
and is headed by the speaker Prof. Dr. Sibyl-
le Schneider-Schaulies, Institute for Virology
and Immunobiology University of Wurzburg
and as vice speaker Prof. Dr. Erich Gulbins,
Institute for Molecular Biology, University of
Dusiburg-Essen. It is the general scientific
topic of RU2123 to reveal the importance
of sphingolipid dynamics in uptake, but also
immunological control of medically relevant
pathogens in their respective host cells and/
or organisms. In addition to providing novel
insights into basic scientific concepts, the
understanding of the interactions of the re-
spective pathogen with membrane domains
and their consequences for both the patho-
gen and its host may well pave the way for
novel targets for therapeutic interventions.
The establishment of principles specific to
or extending beyond the individual patho-
gen and the development of novel biological
test systems mandates close collaboration
of research groups internationally renowned
in their respective fields which are suppor-
ted by innovative analytical and technologi-
cal platforms. Within the RU2123 this was
achieved by incorporation of eight scientists
from five different institutions of the Univer-

sity of Wirzburg and two scientists of the
University of Duisburg-Essen. In Wirzburg,
the Institutes for Virology and Immunobio-
logy and for Hygiene and Microbiology (Me-
dical Faculty), the Departments for Microbi-
ology and for Biotechnology and Biophysics
(Biological Faculty, Biocenter), and the Insti-
tute for Organic Chemistry (Chemical Facul-
ty) have projects within the RU2123. These
are run by 5 infectiological research groups
which receive support by two service pro-
jects, one administrative, the other studying
membrane dynamics by high resolution mi-
croscopy and implementing novel protocols
and compounds that are developed in colla-
boration with the RU2123 research groups.
As required to meet its central goals, the
RU2123 has access to a highly advanced
analytical platform (providing proteomics,
lipidomics and MALDI Imaging to the RU)
within external collaboration with the ,Pots-
dam-Essen Center for Mass spectrometry
and MALDI Imaging (CMSMI)’ newly foun-
ded by Prof. Erich Gulbins and Prof. Burk-
hard Kleuser.

Scientific
focus

Initially considered as abundant, yet inert
structural components of cellular membra-
nes, the ability of sphingolipids to regula-
te cellular signaling was only recognized in
the early 80s of the last century. The fol-
lowing decades clearly revealed the impor-
tance of sphingolipid metabolism in the re-
gulation of cell viability and identified it as a
promising target for therapeutical interven-
tion (for instance Fingolimid and Amitripty-
line in multiple sclerosis or cystic fibrosis,
respectively).

Sphingomyelin breakdown into phosphoch-
olin and ceramide by acid or neutral sphin-
gomyelinases (ASM and NSM, respec-
tively) has been associated with the forma-
tion of ceramide enriched membrane mi-
crodomains (Fig. 1). These compartimen-
talize receptors and associated signaloso-

mes but also alter biophysical properties of
the membrane thereby affecting fluidity and
curvature. Though activation of sphingomy-
elinases and consequences thereof have
been intensely studied in the context of cel-
lular stress or ligation of death receptors,
studies addressing their induction by patho-
gens and their role in regulating pathogen-
host interactions were anecdotal. Because
they can compartimentalize receptors and
signalosomes, and modulate the activity
of the actin cytoskeleton and, by altering
membrane properties, efficiencies of mem-
brane fusion and endo-exocytosis, it appe-
ared more than likely that sphingolipids and
their metabolites induced by pathogens are
essential regulators in infections and their
control by host immune responses. From
the ankle of the pathogen, this may include
adhesion, internalization, trafficking, inter-
action with compartments important for re-
plication, or release, from that of the host,
induction of cell autonomous (for instance
apoptosis), innate (for instance generation
of reactive oxygen intermediates) or adap-
tive (for instance compartimentalization of
the T cell receptosome) responses, to name
only examples) might be subject to modula-
tion by sphingolipid breakdown. Basic stu-
dies published by the RU speakers lended
strong support to this hypothesis, and these
were the basis for the establishment of flou-
rishing collaborations among the RU partici-
pating research groups. These all establis-
hed the importance of sphingolipid break-
down as an essential step of infection with
their respective, medically relevant patho-
gen in its relevant host cells/model orga-
nisms. Both synergistic (for instance with
regard to sphingomyelinase activation by
individual pathogens) and complementary
approaches (for instance the role of sphin-
golipid breakdown in pathogen uptake) are
extensively represented within the RU2123
(Abb. 2). The highly advanced technical/
analytical platform is doubtlessly another
unique selling point of the RU. This includes
in addition to standard and advanced cell
culture systems the availability of a collec-

acid or neutral
Smase

cer-P

ceramidase

sphingomyelin ——» ceramide —— sphingosing ——

car-Glyc -=
gangliosides

sphingosine
kinase 1/2

‘I' sphingosine-1
-phosphate

Fig. 1: Schematic illustration of essential components of the sphingomyelin breakdown

pathway.
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tained within this

Fig. 2: Schematic illustration of major scientific foci and interac-

tions within RU2123

tion of transgenic/knockout mouse strains
some of which are alreday used for infec-
tion experiments, more are being generated
within the RU. The service project will be
instrumental in monitoring the compositi-
on and dynamics of sphingolipid-containing
membrane domains and associated prote-
in complexes at high resolution at a subcel-
lular level, while the collaboration with the
CMSMI will enable the RU research groups
to measure and/or visualize accumulation
and dyanimcs of sphingolipid metabolites
at a cellular and organ level.

TP1: S. Schneider-Schaulies/N. Miiller

Preliminary results of the project revealed
that contact mediated T cell paralysis in-
duced by measles virus (MV) is associated
with the activation of NSM and ASM. The
project aims to identify the relevant recep-
tor structure and molecular targets of sphin-
gomyelinase activation in T cells as well as
the general role of sphingomyelin break-
down in the activity of the immunological
synapse (Fig. 3)

TP2: N. Beyersdorf/J. Schneider-Schau-
lies

Preliminary data obtained within this pro-
ject revealed that expansion and effector
functions of regulatory T cells are subject

project  supported
an important role of
the ASM activated
by Neisseria menin-
gitidis in the formation of ceramide enriched
membrane domains which were important
for uptake of especially invasive strains into
brain endothelial cells. In addition to unra-
veling mechanisms of pathogen mediated
ASM activation, the project addresses the
role of the enzyme in compartimentalization
of receptors and subsequent activaton of si-
gnaling pathways as relevant for uptake.

TP4: T. Rudel

Preliminary data obtained within this project
revealed that SREC-I dependent uptake of
disseminating Neisseriae gonorrhoeae into
epithelial cells relies on pathogen induced
NSM activation, and thus substantially dif-
fers from the known ASM-dependent inva-
sion of epithelial cells and macrophages.
Consequently, mechanisms of NSM activa-
tion and the role of the enzyme in formati-
on of the invasion complex as well as in the
induction of cell autonomous responses will
be studied within this project.

TP5: H. Grassmé/E. Gulbins

Preliminary data obtained within this pro-
ject revealed an essential role for the NSM
in controlling experimental Mycobacterium
Bacillus Calmette-Guérin infections. Central
questions addressed in this project are me-
chanisms of NSM induction in macropha-

183

ges by BCG, as well as the role of the enzy-
me in intracellular compartimentalization of
the pathogens and in regulating macropha-
ge effector functions in vitro and in vivo.

Z1: M. Sauer/J. Seibel

The service projects supports the RU by syn-
thesizing modified sphingolipids for efficient
and specific labeling of subcellular domains
as well as establishment of tools allowing
for high resolution imaging of sphingolipid-
containing membrane domains, tracking
and quantitative data analyses.

Z2: S. Schneider-Schaulies
Administration

Fig. 3: Detection of f-actin (red) and ce-
ramide (green) on human T cells seeded
onto poly-L-lysin (left) or anti-CD3/CD28
coated slides. 3D reconstruction after de-
convolution.

Grassmé H, Jendrossek V, Riehle A, von
Klrthy G, Berger J, Schwarz H, Weller M,
Kolesnick R, Gulbins E. (2003) Host de-
fense against Pseudomonas aeruginosa
requires ceramide-rich membrane rafts.
Nat Med 9:322-330.

Grassmé H, Kirschnek S, Riethmueller J,
Riehle A, von Klrthy G, Lang F, Weller M,
Gulbins E. (2000) CD95/CD95 ligand in-
teractions on epithelial cells in host defen-
se to Pseudomonas aeruginosa. Science
290:527-530.

Zhang Y, Li X, Carpinteiro A, Goettel JA,
Soddemann M, Gulbins E. (2011) Kinase
suppressor of Ras-1 protects against pul-
monary Pseudomonas aeruginosa infec-
tions. Nat Med 17:341-346.

Gassert, E, Avota, E, Harms, H, Krohne,
G, Gulbins, E, Schneider-Schaulies, S.
(2009) Induction of Membrane Cerami-
des: A Novel Strategy to Interfere with T
Lymphocyte Cytoskeletal Reorganisation
in Viral Immunosuppression. PloS Path. 5:
e1000623.

Avota E, Gulbins E, Schneider-Schaulies S.
(2011) Ceramide generation is essential
for enhancement of viral uptake in dendri-
tic cells. Plos Pathogens 7:€1001290.



5.4.4

BMBF Joint Project, CB-HERMES:

Expansion of Cord Blood Stem Cells

Professor Dr. rer. nat. Albrecht Miiller
(Coordinator)

Zinklesweg 10

97078 Wiirzhurg

Phone: 0931/201-45848

Fax: 0931/201-45148

E-mail: albrecht.mueller@uni-wuerzburg.de
www.ch-hermes.de

General
Information

Lifelong blood production depends on hae-
matopoietic stem cells (HSCs) and their abi-
lity to self-renew and to differentiate. Cord
blood (CB) banking is continually increa-
sing due to the superior properties of deri-
ved HSC (CH-HSC) compared to adult HSC.
However our inability to expand HSCs ren-
ders insufficient stem cell numbers, a ma-
jor constraint in many settings of CB-HSC
transplantation. Despite optimization of iso-
lation and processing techniques this rest-
ricts CB-HSC transplantation mainly to pae-
diatric patients. New methods that genera-
te sufficient numbers of HSCs from limited
input cells are needed to make CB-HSCs
available to adult patients and amenable
to advanced cell and gene therapy approa-
ches in regenerative medicine. Therefore,
the aim of this consortium is to open CB-
HSCs to new therapeutic applications by
developing controlled strategies for expan-
sion and transplantation. Specifically we
plan to apply novel growth factor cocktails,
nano-structured 3D surfaces, modifications
of inhibitory pathways and epigenotype as
well as specific stroma environments in or-
der to expand and regulate HSCs ex vivo.
The first clinical application of novel stra-
tegies developed by us is in the context of
allogeneic CB-HSCs transplantation for el-
derly patients suffering from haematopoie-
tic disorders.

Overall goal: to broaden the therapeutic ap-
plication of CB-HSCs by developing robust
means that allow significant HSC expansion
and better engraftment.

Major Research
Interests

Specific aims: 1) to develop rational and
robust means of ex vivo CB-HSC expansi-
on: by novel growth factor cocktails, nano-
structured 3D surfaces, modification of in-
hibitory pathways, induced epigenetic mo-
difications and by specific stroma environ-

ments; 2) development of clinically applica-
ble standard operating procedures for CB-
HSC expansion using CD34+ cells isolated
from umbilical cord blood; 3) eludicate mo-
lecular pathways and intercellular networks
operating in HSC ex vivo expansion cultures;
4) exploring genetic, epigenetic and func-
tional integrity of expanded cells in vivo.

gENE

K27 me3 expression

Fig. 1: Global modification of the genome with H3K27me3 and gene expression.
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No.

Head of the project

Institution

Title of the subproject

Dr. Bernd SchiedImeier,
Professor Dr. Christopher Baum

Hannover Medical School

Dept. Experimental Hematology
Carl-Neuberg-StraRe 1

30625 Hannover

Phone: +49 511 532 6067

Fax: +49 511 532 6068

E-mail: experimental.nematology@mh-hannover.de

Pathway discovery and
protocol development

Dr. Sabine Neuf3-Stein,
Dr. Thomas Hieronymus,
Professor Dr. Martin Zenke

RWTH Aachen University

Institute of Pathology
PauwelsstraRe 30

52074 Aachen

Phone: +49 241 8080622

Fax: +49 421 8082439

E-mail: sneuss-stein@ukaachen.de

RWTH Aachen University

Helmholtz Institute for Biomedical Engineering
— Cell Biology —

Pauwelsstrafde 30

52074 Aachen

Phone: +49 241 8085249 (T.H.)

Phone: +49 241 8080760 (M.Z.)

Fax: +49 241 8082008

E-mail: Thomas.hieronymus@ewth-aachen.de
E-mail: martin.zenke@rwth-aachen.de

Biomaterial scaffolds for
CB-HSC expansion

Professor Dr. Albrecht Miller

University Wirzburg

Institute of Medical Radiation and Cell Research
Versbacher Strafle 5

97078 Wirzburg

Phone: +49 931 - 201 45848 (office)

Phone: +49 931 - 201 45478 / 45146 (secr.)
Fax: +49 931 - 201 45147

E-mail: albrecht.mueller@uni-wuerzburg.de

Epigenetic characterisation
of CB-HSCs

Professor Dr. Wolfgang Wagner

RWTH Aachen University

Helmholtz Institute for Biomedical Engineering
— Cell Biology —

PauwelsstraRe 20

52074 Aachen

Phone: +49 241 80-88611

Fax: +49 241 80-3388611

E-mail: wwagner@ukaachen.de
www.ukaachen.de/sites/Ifg/stammzellbiologie

Expansion of CB-HSCs with
human MSCs

Professor Dr. Arnold Ganser,
Professor Dr. Eva Mischak-Weis-
singer

Hannover Medical School

Dept. Hematology, Hemostasis, Oncology and Stem
Cell Transplantation

KMT-Ambulant/ TPFZ OE 6863
Carl-Neuberg-StraRe 1

30625 Hannover

Phone: +49-511/532-9518

Fax: +49-511/532-6843

E-mail: mischak-weissinger.eva@mh-hannover.de
E-mail: Ganser.Arnold@mh-hannover.de

Clinical Application of
CB-HSCs
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5.4.5 BMBF Joint Project, Effects and Mechanisms of
Psychotherapy in the Treatment of Attention Deficit
Hyperactivity Disorder (ADHD) in Children and Adults

MNetwork on
Psychotherapy research

ADHD - net

Professor Dr. med. Andreas Warnke
(Speaker: 2006 to 2012)

Professor Dr. A. Philipsen
University Hospital Freiburg
(Speaker since 2012)

Department for Child and Adolescent Psy-
chiatry, Psychosomatics and Psychotherapy
Fiichsleinstr.15

97080 Wiirzburg

Phone: 0931/201-78000

Fax: 0931/201-78040

E-mail: warnke@kjp.uni-wuerzburg.de
www.Klinik.uni-wuerzburg.de/kjp
www-i.klinik.uni-wuerzburg.de/deutsch/ein-
richtungen/kliniken/kjp/forschung/ADHD/
ForschungsverbundPsychotherapieADHS/con-
tent.html

General
Information

This national network is part of a research
program on psychotherapy in the treatment
of psychiatric disorders founded by the Ger-
man Ministry of Education and Research.
The need for a more intense study of psycho-
therapy in Germany had been stressed by
the advisory committee for evidence based
psychotherapy (Wissenschaftlicher Beirat
Psychotherapie) of the German Psychothera-
peutic Association (Bundespsychotherapeu-
tenkammer) and the German Medical Asso-
ciation (Bundesarztekammer). Our network
focuses on the treatment of ADHD. ADHD in
adults has long been unrecognized and un-
derestimated. Randomized controlled clini-
cal trials including morphological and genetic
variables are still missing worldwide.

The aims of the present network are:

* to evaluate the effects of a structured
disorder specific psychotherapy (group
setting) in adult ADHD in a randomized,
placebo-controlled multi-centre study
comparing the outcome of psychothe-
rapy, psychopharmacological treatment
(methylphenidate) and the combination
of both;

* to analyse whether the developed psy-
chotherapy manual can be successful-
ly transferred to the setting of child and
adolescent psychiatry: does ADHD pa-
rent (i.e. adult) treatment reinforce pa-
rent (i.e. mother) training outcome in
the treatment of ADHD children;

* to examine whether there are specific
neurobiological markers (such as stria-

tal morphology and neurochemistry and
genetic variations), which can differen-
tially predict therapeutic response to
pharmacotherapy, psychotherapy or a
combination of both.

The structure of the national network is
interdisciplinary and multicentre. 4 pro-
jects are established in 13 study cen-
tres: recruiting and manualized therapy
are provided by clinics for adult psychi-
atry and psychotherapy (APP) and clinics
for child and adolescent psychiatry and
psychotherapy (CAPP) in Wuerzburg (APP,
CAPP), in Freiburg (APP, CAPP), Mann-
heim central institute (APP, CAPP), Hom-
burg (forensic psychiatry, CAPP), Berlin
(APP. CAPP), Essen (APP), Mainz (APP)
and Rostock (APP). The multimodal ima-
ging studies will be conducted by the re-
cently established South German Brain
Imaging Center (APP Freiburg). Genetic
data will be collected and analyzed in Wu-
erzburg (EPP). Data management, statis-
tical analysis and monitoring will be pro-
vided by the Centre for Clinical Trials and
LabConsult in Freiburg. An advisory board
is supervising the projects. Treatment in-
tegrity is assured by randomized videota-
ping and external supervision. The consi-
deration of scientific and ethical criteria
based on the GCP document of the In-
ternational Conference on Harmonization
(ICH) is supervised by a Data Monitoring
Committee (DMC). Our research program
is strengthened by the cooperation with
the Clinical Research Group ADHD (KFG
125, founded by the German Research
Association, DFG) in Wuerzburg and inter-
national cooperation.

rk coordination and

———  z:N

General Psychiatry and Child
and Adolesent Psychiatry
cooperation: diagnosis and
treatment of mothers

C1and C2:
Randomized
controlled
trials

Subjects for projects

1st funding period

-

Fig. 1: Network structure.
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Major Research
Interests

Main issue of the child psychiatric study
groups (principal investigator: A. Warnke,
since 2012: T. Jans, CAPP Wuerzburg) is
the project “Does the treatment of ma-
ternal ADHD enhance the effective-
ness of parent management training
for children’s ADHD?”. The therapy of mo-
thers includes a structured group-psycho-
therapy-program for adult ADHD in combi-
nation with medication (methylphenidate).
The control intervention is psychiatric coun-
selling without the implementation of spe-
cific therapeutic strategies (randomized tri-
al). After 13 weeks all mothers and child-
ren receive parent management training for
children’s ADHD carried out on a one-to-
one basis. 144 mother-child-pairs will be
randomized. Other research questions refer
to the generalization, stability and prognosis
of treatment outcome.

The project “Evaluation of the efficacy
and effectiveness of a structured dis-
order specific psychotherapy in ADHD
in adults” (principal investigator: A. Philip-
sen, APP Freiburg) is a randomized cont-
rolled multicentre clinical trial including 4
conditions: “group psychotherapy + place-
bo“, “group psychotherapy + medication
(methylphenidate)“, “clinical management
+ medication” and “clinical management
+ placebo®.

Both of these clinical studies are linked
with other projects. The project “Molecu-
lar imaging might predict therapeutic
response in adult patients with ADHD.
A pilot multimodal neuroimaging stu-
dy” (principal investigator: L. Tebarzt van
Elst, APP Freiburg) is designed to investiga-
te morphological and functional biological
brain markers of treatment response using
MR spectroscopy.

The moleculargenetic project is entitled “The
association of genetic variation with mo-
lecular imaging and the efficacy of cog-
nitive behavioural therapy in adult ADHS”
(principal investigator: K.-R Lesch, APP Wu-
erzburg). Main study questions refer to the
prognosis of treatment outcome and to as-
sociations between morphological or neuro-
chemical abnormalities and specific genetic
variants. Genotyping and statistical analysis
will be performed in national (Institute of Hu-
man Genetics, Wuerzburg; Institute of Medi-
cal Biometry and Epidemiology, University of
Marburg) and international (amongst others
the National Human Genome Research Ins-
titute, NIH, Bethesda) cooperation.

During the second funding period of the net-
work follow-up investigations and a health
economic evaluation will be conducted in
the clinical trials and the analyses of the
projects on neuroimaging and genetics will
be extended.

The two clinical trials were closed in 2011.
Last follow-up investigations were conduc-
ted in 2012. Results on clinical outcomes
and associated neurobiological findings
have successively been published since
2012.
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5.4.6 BMBF Joint Project, SARA: Systems Biology of
PGI2 and ADP P2Y12 Receptor Signaling

Dr. Jorg Geiger
(Speaker Wiirzburg)

Institute for Clinical Biochemistry und Patho-
biochemistry

Grombiihlstr. 12

97080 Wiirzhurg

Phone: 0931/31-83173

Fax: 0931/3293630

E-mail: institut@klin-biochem.uni-wuerzburg.de
http:/sara.informatik.uni-tuebingen.de/

Professor Dr. rer. nat. Albert Sickmann
(Speaker)

ISAS - Institute for Analytical Sciences
Bunsen-Kirchhoff-Str. 11
44139 Dortmund

Members

Sickmann A., Institute for Analytical Sci-
ence, Dortmund

Geiger J., Institute of Clinical Biochemistry
and Pathobiochemistry

Dandekar T., Institute of Bioinformatics,
Wuerzburg

Nollau R, Department of Clinical Chemistry/
Central Laboratories, Hamburg

Timmer J., Freiburg Center for Data Analysis
and Modeling, Freiburg

Kohlbacher 0., Center for Bioinformatics,
Tuebingen

Walter U., Center for Thrombosis & Hae-
mostasis, Mainz

Schinzel R., vasopharm GmbH, Wuerzburg

General .
Information

The SARA project consortium was support-
ed by the research initiative ,Medical Sys-
tems Biology - MedSys* in the framework of
the BMBF program ,,Biotechnology”.

The SARA project funding lasted from Feb-
ruary 2009 until January 2012 with an ex-
tension until December 2012. The project
aimed at a comprehensive understanding of
prostaglandin and ADP stimulated signaling
of human platelets.

Blood platelets play a key role in the regu-
lation of hemostasis and in the genesis of
thrombotic events. Platelets can attach al-
most instantly to injured vessel wall, sub-
endothelial matrix or other, activated plate-
lets and contribute considerably in devel-
opment and progression of cardiovascu-
lar diseases. As a result of their central
role, in physiological as well as pathologi-
cal respect, platelets are tightly regulated
by numerous factors acting either stimula-
tory or inhibitory and, occasionally, in both
ways. Most of these factors bind to spe-
cific receptors thus governing distinct in-
tracellular pathways . A strictly regulated
equilibrium of activatory and inhibitory sig-
nals is apparently essential for the phys-
iological function of platelets and vessel
wall. Two endogenous factors, namely ad-
enosine-diphosphate (ADP) and prostacy-
clin (PGL,), play a particular role in physi-
ology and pathophysiology by maintaining
the equilibrium of platelet activation and
inhibition. Though ADP is regarded a rather
weak platelet agonist in recent years it be-
came evident that a complete platelet ag-
gregation is only possibly by activation of
ADP stimulated pathways. Sole inhibition
of one of the three ADP receptors known
for platelets is sufficient to prevent throm-
bus formation. PGl, is clearly the most rel-

evant and efficacious inhibitor of platelet
aggregation. The short lived prostaglandin
is formed by the endothelium lining the
vessel wall and acts directly on the plate-
lets passing by. As a matter of fact it turned
out that PGI2 and ADP are indeed direct
opponents in the physiological regulation
of platelet function.

The SARA research consortium aimed at a
description of ADP and PGI2 evoked sig-
naling pathways by applying molecular bio-
logical, biomedical, biochemical and bioin-
formatical methods with respect to quan-
tity and time course. In an iterative strat-
egy protein phosphorylation, formation of
messenger molecules as well as cellular
responses such as secretion or aggrega-
tion after stimulation of ADP and/or PGI2
induced pathways were investigated. By in-
novative mass-spectrometry techniques the
whole platelet proteome could be charac-
terized and aligned to transcriptome data
by elaborate data analysis. Protein phos-
phorylation time-courses were determined
qualitatively by means of the sophisticated
SH2-profiling technique — and quantified by
the newly developed technique of quantita-
tive phosphoproteomics. Extensive pharma-
cological and functional analysis of platelet
signal transduction completed the data re-
source for the generation and modeling of
the signaling network. Based on the data
models of platelet function regulation were
successfully implemented and tested.
Overall, the project provided a wealth of
new and important data and by means of
the signaling models new insights into the
thrombotic event. The knowledge furnished
by the SARA project forms the basis for an
improved understanding of the physiology
and pathophysiology of platelet aggrega-
tion. Thus future development in diagnosis
and therapeutics of atherothrombosis will
be rendered possible.
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Fig. 1: Experimental (dots) and predicted cyclic-AMP concentrations in human platelets
under adenylyl-cyclase stimulation and/or phosphodiesterase inhibition.
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Fig. 2: Changes in the angle-dependent scatter profile of a platelet suspension during
the activation process as observed with the LASCA (low angle light scatter analysis) se-

tup.

Project C: Functional analysis of plate-
lets

Aim of the project was a comprehensive
definition and description of the role of
P2Y12 ADP receptor and prostaglandin re-
ceptor mediated pathways in platelets.

Any biochemical and pharmacological ex-
periment required for the generation of
samples or data employed to further pro-
cessing or analysis by other partners in this
consortium was designed, validated, car-
ried out and analyzed in this project. The
demand for high quality and reproducible
preparations of human platelets of defined
functional state prompted for optimized and
quality controlled methods. Meanwhile the
newly developed protocols serve as blue
print for a harmonized platelet preparation
technique in international collaborations.
For the dynamical models of signal trans-
duction and regulation of human platelets
reliable and accurate data were generated.
Due to lack of appropriate methods sever-
al novel techniques had to be developed.
Time resolved and quantitative simultane-
ous monitoring of platelet shape change
and aggregation was enabled with a method
based on the analysis of laser scatter pro-
files. A solid-phase assay for reliable quan-
titative determination of protein phosphory-
lation and a liquid chromatographic tech-
nique for the exact quantification of plate-
let nucleotide content and release were de-
veloped and implemented as well. Subse-

quently the bioinformatical models gener-
ated by the collaboration partners were val-
idated biochemically. In close collaboration
with vasopharm and Roche Diagnostics,
two industrial partners, we evaluated novel
potential phosphoprotein markers suitable
for monitoring human platelet function and
inhibition in health and disease.

The project was finished in December
2012.
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(Office)
Phone: 0931/31-46901

General )
Information

The funding initiative “Medizinische Infek-
tionsgenomik” (Medical Infection Geno-
mics) is a research program financially sup-
ported by the Federal Ministry of Education
and Research (BMBF). It consists of eleven
research clusters focussed on the genome
research on pathogenic microorganisms.

The participating groups of the Medical In-
fectious Genomics network focus on human
pathogenic bacteria that are of high socio-
economic relevance for the public health
system in Germany due to their wide dis-
semination in, e. g., hospitals or that pose
a particular threat for the public health sys-
tem due to their high rate of antibiotic resis-
tance or their high virulence potential.

The eleven research clusters aim at a com-
prehensive understanding of the infectious
agents and their adaptation to the human
host during the infectious process. By un-
ravelling the complex interactions between
the pathogen and the human host the ulti-
mate goal of the funding initiative is to pro-
vide the basis for the further improvement
of the prevention, diagnosis and therapy of
infectious diseases.

The Medical Infection Genomics network is
coordinated by Prof. Dr. Matthias Frosch,
Head of the Institute for Hygiene and Mic-
robiology of the University of Wirzburg. Be-
sides scientists of the University of Wuirz-
burg further research groups from different
German universities and non-university re-
search institutions, hospitals and industry
are members of the network.

Major Research
Interests

Four research groups of the University of
Wirzburg are in involved the funding initi-
ative:

The research cluster “Next generation tran-
scriptomics for bacterial infections“ is co-
ordinated by Prof. Dr. Jorg Vogel (Head of
the Institute for Molecular Infection Biology)
and aims to establish next-generation se-
quencing as a novel tool to study in parallel
the gene expression profiling of the bacte-
rial pathogen and the eukaryotic host over
the course of infection.

Prof. Dr. Ulrich Vogel (Institute for Hygie-
ne and Microbiology) is member of the re-
search cluster “Proteomics of meningococ-
ci and pneumococci - from in vitro biofilms
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to in vivo infection“ coordinated by Prof. Dr.
Sven Hammerschmidt from the Universi-
ty of Greifswald. The project employs time
resolved protein profiling of meningococci
and pneumococci to gain new information
on the cellular physiology and virulence of
these human pathogens.

PD Dr. Knut Ohlsen (Institute for Molecu-
lar Infection Biology) is part of the research
cluster “Host-pathogen interactions: effects
of secreted proteins of Staphylococcus au-
reus on cells and components of the im-
mune system “ coordinated by Prof. Dr. Su-
sanne Engelmann from the Helmholtz Cen-
tre for Infection Research in Braunschweig.
The research groups want to get new in-
sights into immune evasion mechanisms of
this important pathogen.

The research cluster “Pathogen-host inter-
actomes and signalling complexes in bac-
terial infections” is coordinated by Prof. Dr.
Thomas Rudel (Head of the Department of
Microbiology) and focuses on the investi-
gation of the pathogen-host interactome
of the etiologjcal agents for a range of im-
portant human infections such as typho-
id fever, tuberculosis, trachoma, Legion-
naires disease, gastritis and peptic ulcer di-
seases.

Westermann AJ, Gorski SA, Vogel J.
(2012) Dual RNA-seq of pathogen and
host. Nat Rev Microbiol. 10:618-30.

Lappann M, Otto A, Becher D, Vogel U.
(2013) Comparative proteome analysis

of spontaneous outer membrane vesicles
and purified outer membranes of Neisseria
meningitidis. J Bacteriol. 195:4425-35.

Lorenz U, Lorenz B, Schmitter T, Streker K,
Erck C, Wehland J, Nickel J, Zimmermann
B, Ohlsen K. (2011) Functional antibodies
targeting IsaA of Staphylococcus aureus
augment host immune response and open
new perspectives for antibacterial therapy.
Antimicrob Agents Chemother. 55:165-73.

Prusty BK, Krohne G, Rudel T. (2013) Re-
activation of chromosomally integrated hu-
man herpesvirus-6 by telomeric circle for-

mation. PLoS Genet e1004033.
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Partners

Axel Brakhage, Hans Kndll Institut (HKI),
Jena, Germany

Cornelia Lass Floerl, Medizinische Universi-
tat Innsbruck (MUI), Austria

Jean Paul Latgé, Institute Pasteur (IP), Pa-
ris, France

Juan Sainz Perez, University of Granada
(AHPS), Spain

Javier Yugueros Marcos, Biomerieux (bMx),
France

General ]
Information

The Consortium aspBIOmics is funded sin-
ce April 2011 within the ERANET PathoGe-
noMics programme (Bundesministerium fur
Bildung und Forschung).

Invasive aspergillosis (IA) is the most detri-
mental infection in patients with haemato-
logical malignancies. Although, IA may be
perceived to be an uncommon disease with
an incidence of 10,000 patients annually
in Europe, there is increasing evidence that
IA is affecting a broader range of patients.
In addition, IA is the most expensive oppor-
tunistic infection in immunosuppressed pa-
tients; the annual cost in Europe is >100
million Euro.

A major problem in the management of IA
is the poor diagnosis. Therefore, within as-
pBlOmics, we develop and evaluate a bat-
tery of in vitro assays for a comprehensive
multimodality analysis, combining the detec-
tion of Aspergillus fumiga-
tus elements (DNA, RNA,

Major Research
Interests

In a multi-centre approach, serum and whole
blood samples (n=3.170) from 417 haema-
tological patients with a high risk for IA were
collected and analyzed for the presence of ga-
lactomannan (by ELISA) and fungal DNA (by
PCR). One proven, 22 probable and 45 pos-
sible cases of IA were diagnosed according to
revised EORTC classification. Two commercial
prototype assays for A. fumigatus nucleic acid
detection in human specimens using semi-
automated procedures and the real-time PCR
format have been developed. The first allows
the detection of fungal DNA with a sensitivity
of 10 genomes/ml and a false positive rate of
0%. The second concerns fungal RNA detec-
tion. Both prototypes are currently under ana-
Iytical validity studies

By applying immunoproteomics, the antibo-
dy response of patients with IA was charac-
terized identifying secreted proteins. They
were used to generate a mouse monoclo-
nal antibody for new immunoassays. Addi-
tionally, a camelid antibody fragment inter-
acting with a cell wall polysaccharide was
selected and several small secreted prote-
ins (SSP, 10 kDa) have been identified. The
production of antibodies in rabbits is on-go-
ing to detect SSP in patients. Furthermore,
the in vitro volatome of A. fumigatus has
been analysed. Multiple volatile compounds
have been defined and evaluated for their
suitability as biomarkers in patient breath
condensates.

As regularly observed in bacteria and yeast,
A. fumigatus develops resistance against

polysaccharides,  prote-
ins), host factors and the
individual genetic suscep-
tibility of the patients. The
advance of this combined
approach is the availabi-
lity of a panel of biomar-
kers incorporated into ra-
pid and sensitive ex vivo
assays. For the first time,
a multi-parameter diag-
nostic strategy is underta-
ken to target IA. This stra-
tegy has the potential to
identify patients who are
at highest risk of IA be-
fore the infection occurs.
In consequence, effective
tailored prophylaxis can be

WP1
Aspergillus biomarkers

WP3
Aspergillus resistance

Multiparameter
Integrated diagnosis of [A

WP2
Human biomarkers

WP4
Genetic susceplibility

Methods [ Kits for tailored
cost-effective therapy of 1A

given and the success of

antifungal therapy can be
monitored.
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Fig. 1: Overview of the structure of aspBIOmics and its sub-
sequent Work Packages (WP).



antifungal drugs. In order to better under-
stand the low environmental dispersion of
some of the A. fumigatus triazole resis-
tant strains, the fitness in vivo and in vi-
tro of strains carrying different mutations
(Cypb51A gene: M220K or Gb54W) were
analysed. No significant differences quan-
tified by real-time PCR between wild type
(WT) and mutant strains were found, sug-
gesting that the mutants grew comparably
to the WT in vitro or in lungs of immunosup-
pressed mice. Also no difference was found
in growth on minimal or rich solid mediums
at 37 or 50°C. Mutations Cyp51A G54W
or M220K did not modify the fitness of the
strains carrying them.

The Consortium works also on the definiti-
on of new human biomarkers in IA. Thereby,
sera from patients with IA were screened by
multiplex ELISA assays for the presence of
defined cytokine and chemokine patterns.
Furthermore, immune cells from these pa-
tients were stimulated with either A. fumi-
gatus germlings or B-glucan (TruCulture™,
Myriad) to identify potential deficiencies in
their cytokine and chemokine release (rea-
dout by multiplex ELISA assays).

To identify new human loci associated with
IA, a genome-wide association study in 544
haematological patients at high-risk for 1A
was performed. Genotyping was carried out
using the Immunochip® (lllumina) contai-
ning 140.000 SNPs for fine mapping. Our
preliminary analysis identified several new
polymorphisms (on 10 different chromoso-
mes) to be associated with an increased
risk for IA. To improve the statistical power
of this study, we are currently genotyping a
second cohort of haematological patients.
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General
Information

HydroZONES is a collaborative large pro-
ject funded by the European Union within
the 7th framework programme under grant
agreement no. 309962. It was initiated Ja-
nuary 1st 2013 with a runtime of 5 years
and an overall EC funding of 9,75 Mio Euro.
The consortium is organized in 9 Workpa-
ckages and comprises 16 partners from
Germany, Netherlands, United Kingdome,
Spain, Portugal and Australia, including 6
small and medium enterprises. Overall aim
of HydroZONES is to sustainably heal arti-
cular cartilage defects.

Major research interests
Background

Articular cartilage is a load-bearing tissue
that covers the surface of bones in joints
and functions as a low-friction surface and
a mechanical damper. Even in a harsh me-
chanical environment, it demonstrates ex-
cellent resiliency. Articular cartilage is a hy-
drogel-like, matrix-rich tissue without vas-
culature and neuronal component that con-
tains only 5 — 10 % of specialised cells,
so called chondrocytes, which maintain the
structural and functional integrity of the
matrix. This matrix is organised into cha-
racteristic depth zones, each with distinct
physicochemical and biological properties
and functions, that work together to impart
low-friction, wear-resistant behaviour to di-
arthrodial joints (Fig. 1). Articular cartilage

lacks a sufficient intrinsic repair response
and cannot heal. Hence the zonal structure
and function are commonly and irreversib-
ly lost following trauma and in disease. As
a result, cartilage defects are prone to de-
velop into osteoarthritis, the predominant
cartilage disease. Osteoarthritis is charac-
terised by a loss of cartilage, typically pro-
gressing from superficial fibrillation to com-
plete erosion down to the underlying sub-
chondral bone.

Cartilage damage is a major cause of chro-
nic pain, decreased mobility and a reduced
quality of life, with more than 151 million
affected people worldwide. It can be caused
by sport accidents, but can also result from
normal wear and tear due to aging. It often
starts with a small defect which grows over
time. When large areas of the cartilage lay-
er are destroyed, a surgical intervention is
usually unavoidable. Despite intensive re-
search, no clinical therapy is available today
that leads to true healing of hyaline cartila-
ge. Current clinical attempts to repair car-
tilage only result in temporary pain reduc-
tion and the formation of functionally insuf-
ficient repair tissue that does not resemble
the layered structure of healthy hyaline car-
tilage. This newly formed tissue is mecha-
nically insufficient, and only delays the ulti-
mately still necessary full joint replacement
by prosthesis. Hence, none of the current
therapies for cartilage repair provide a con-
sistent and durable long-term solution.
Generally, cartilage implants used in the cli-
nic today do not resemble and cannot re-
establish the hierarchical tissue organisati-
on that appears critical for normal cartila-
ge function. HydroZONES is based on the

Superficial zone (s)

Subchondral bone

Fig. 1: Histology of hyaline cartilage (left image) and schematic drawing of the hierarchi-
cal zonal organisation with at least three biochemically different chondral layers.
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Fig. 2: Scheme of the technological approach that relies on printing of a thermoplast scaffold for initial mechanical stability (left) and
successive co-printing of cell-loaded hydrogels with biochemical cues that correspond to the respective chondral layer (middle, right).

hypothesis that the development of zonal
properties is critical for the long-term sta-
bility and functionality of tissue-engineered
cartilage, and that a biomimetic zonal orga-
nisation of the implants themselves is cri-
tical to induce native tissue hierarchy and
thus achieve regeneration of functional hy-
aline cartilage.

Objectives and research approach of
HydroZONES

As cartilage is a hydrogel-like matrix rich tis-
sue, one promising regenerative approach
is the use of (cell-laden) hydrogel matrices
to fill cartilage defects. Hydrogels are water
swollen three-dimensional (3D) networks of
hydrophilic polymers that allow encapsula-
tion of cells and diffusion of nutrients. They
are thus especially attractive for cartilage
repair as they recapitulate several features
of the natural cartilage matrix. Additional-
ly, hydrogels allow for efficient and homo-
geneous cell seeding, can provide biologi-
cally-relevant chemical and physical signals
and can be formed in various shapes. Whilst
advances have been made in the develop-
ment of hydrogels for enhanced cell survi-
val and chondrogenesis, little attention has
been paid to recapitulating the zonal struc-
ture and function of native cartilage.

The first and most important objective of
HydroZONES is to develop a hierarchical-
ly structured hydrogel based but mechani-
cally stable scaffold that recapitulates the
zonal distribution of the native articular
cartilage. For hydrogel development, three
leading internationally recognised Euro-
pean laboratories in biomaterials develop-
ment and hydrogel technology provide es-
tablished but innovative hydrogel technolo-
gy comprising usability in printing devices,
specific functionalisation with peptides,
Glycosaminoglycans and growth factors
and finally the option to load the hydrogels
with cells during printing due to cytocom-

patible cross-linking reactions. Scaffolding
will be addressed in HydroZONES by the
application and development of 3D biop-
rinting technologies (Fig. 2). Degradable
and clinically used thermoplastic polymers
will be applied for mechanical reinforce-
ment of the hydrogels to ensure stability
of the constructs for handling during ope-
ration and minimum initial stability in the
patient. HydroZONES will follow and com-
pare cell-free and cell-loaded hydrogels,
comparing chondrocytes and bone mar-
row derived mesenchymal stem cells for
their efficacy. Human chondrocytes from
OA patients and human bone marrow de-
rived stem cells will be tested for initial in
vitro assessment of the scaffolds. Detailed
studies will be performed with these cells
as well but also with the respective por-
cine and equine cells for correlation with
the in vivo experiments. Advanced biore-
actors will be employed for in vitro tes-
ting of the constructs and results will be
used as input for realistic in silico model-
ling. Scaffolds that pass our stringent and
well-documented in vitro and in vivo scree-
ning will undergo long-term pre-clinical in
vivo testing, which will set a new interna-
tional standard for pre-clinical testing of
cartilage implants. HydroZONES will install
a thorough testing and selection procedu-
re through in vitro testing (conform to ISO
10993-5), biocompatibility and biofunc-
tionality screening and evaluation in long-
term pre-clinical models. Establishment of
a consortium wide quality and regulatory
affairs management system according to
EN ISO 13485:2007 (QM/RAM) will allow
setting up a new internationally acceptable
standard for pre-clinical testing of (osteo-)
chondral implants.

Second major aim of HydroZONES is the de-
velopment of a predictive 3D in vitro assay
for chondral implants, validated against our
in vivo results, together with the hardware to
perform the assay. Bioreactors will be tailo-
red for dynamic recapitulation of the natural
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stimuli of cartilage tissue, with the aim to mi-
nimize the necessary number of in vivo tests
during future implant development.

Schulte VA, Hahn K, Dhanasingh A, Hef-
fels KH, Groll J. (2014) Hydrogel-fibre

composites with independent control over

cell adhesion to gel and fibres as an inte-

gral approach towards a biomimetic artifi-

cial ECM. Biofabrication 6:024106.

Levett PA, Melchels FPW, Schrobback K,

Hutmacher DW, Malda J, Klein TJ. (2014)
A biomimetic extracellular matrix for carti-

lage tissue engineering centered on pho-
tocurable gelatin, hyaluronic acid and
chondroitin sulfate. Acta Biomaterialia
10:214-223.

Malda J, Visser J, Melchels FR Jingst T,
Hennink WE, Dhert WJA, Groll J, Hutma-
cher DW. (2013) Engineering Hydrogels
for Biofabrication. Advanced Materials
65:581-603.
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General information and
research interests

OPTATIO is an EU project under Framework
Programme 7 and brings together the ex-
pertise from 12 partner institutions from
Austria, Germany, the Czech Republic, Italy,
Hungary, and Spain.

The concept of OPTATIO is that adhesive or
cytokine interactions of. These cells with the
bone marrow microenvironment (BMM),
which render neoplastic cells resistant to
the effect of chemotherapeutic agents. The-
se are the underlying cause for MM treat-
ment failure characterized by the primary
or secondary resistance to drugs. This con-
cept is based on the observation that the

Fig 1: Metastatic multiple myeloma cell.
Riedel et al., 2012.

development of MM
is a complex mul-
tistep process invol-
ving both early and
late genetic changes
in the tumor cell as
well as selective sup-
portive conditions by
the bone marrow mi-
croenvironment. No-
tably, despite the
presence of a variety
of common chromo-
somal abnormalities,
mutations and trans-
locations in essenti-
al tumor growth and
suppressor genes in
MM cells, oncoge-
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nomic studies have
identified only subtle
differences distingu-
ishing MM from mo-
noclonal gammopathy of unknown signifi-
cance (MGUS), an obligate high incidence
premalignant phase of the disease. In order
to target the essential components of this
interactive network with the aim of develo-
ping a principally new and innovative MM
treatment strategy, there is a strong need
to establish preclinical in vitro and in vivo
models of MM that include functionally re-
levant components of the BMM to enable
effective drug development and drug-rela-
ted biomarker development.

Therefore, it is the overall objective of the
OPTATIO research consortium to exploit the
importance of MM-BMM interactions for the
transition of MGUS to overt MM, for intrinsic
therapy resistance in high risk MM and for di-
sease relapse due to the development of ac-
quired drug resistance. This innovative way of
exploiting the cancer microenvironment net-
work for therapeutic interference may well
serve as a transposable model system for all
types of malignancies.

The specific objectives are:

1. Analysis of clinical data and tissue speci-
mens from MM patients to search for no-
vel prognostic and/or predictive biomar-
kers of MM-BMM interactions at the cel-
lular and molecular level.

2. Development of new diagnostic methods
suitable for the prediction of individual
patients’ response to the established
treatment.

3. Development of new lead compounds for
targeting the MM-BMM interference using
innovative drug discovery approaches.

4. Pre-clinical testing of newly developed
lead compounds in improved animal mo-
dels
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Fig 2: Bone destruction (arrow) caused by multiple myeloma cell
proliferation. Riedel et al., 2012.

If this project turns to be successful, chemi-
cal compounds that prove effective in vitro
and in animal models will eventually be cli-
nically tested and biomarkers will be valida-
ted with respect to their relevance for pati-
ent selection, monitoring and response/out-
come prediction in a personalized fashion in
the follow-up projects.

Chopra M, Kraus S, Schwinn S, Ritz M,
Mattenheimer K, Mottok A, Rosenwald A,
Einsele H, Beilhack A. (2013) Non-inva-
sive bioluminescence imaging to monitor
the immunological control of a plasmab-
lastic lymphoma-like B cell neoplasia after
hematopoietic cell transplantation. PLoS
One, 8:€81320.

Chatterjee M, Andrulis M, Stihmer T, M(il-
ler E, Hofmann C, Steinbrunn T, Heimber-
ger T, Schraud H, Kressmann S, Einsele
H, Bargou RC. (2013) The PI3K/Akt sig-
naling pathway regulates the expression
of Hsp70, which critically contributes to
Hsp90-chaperone function and tumor cell
survival in multiple myeloma. Haematolo-
gica 98:1132-41.

Heimberger T, Andrulis M, Riedel S,
Stihmer T, Schraud H, Beilhack A, Bumm
T, Bogen B, Einsele H, Bargou RC, Chat-
terjee M. (2013) The heat shock tran-
scription factor 1 as a potential new the-
rapeutic target in multiple myeloma. Br J
Haematol 160:465-76.

Brede C, et al., (2012) Mapping immune
processes in intact tissues at cellular reso-
lution. J Clin Invest, 122:4439-4446.

Riedel SS, et al., (2012) Non-invasive
imaging provides spatiotemporal informa-
tion on disease progression and response
to therapy in @ murine model of multiple
myeloma. PLoS One, 7:€52398.
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General information and
research interests

‘T-Control’ — a EU-FP7 Collaborative Pro-
ject to combat hematologic malignan-
cies

In T-Control, 4 outstanding research partners
from Germany, the UK and the Netherlands
are joining forces to combat the most com-
mon forms of leukemia and lymphoma. The
consortium brings together the expertise of
3 academic institutions — University of Wurz-
burg, GER; Leiden University, NED; and An-
thony Nolan Trust, UK; and one partner in the
emerging biotech industry (Stage Cell Thera-
peutics, GER). Adoptive immunotherapy, in
the setting of allogeneic hematopoietic stem
cell transplant (alloHSCT), is the only estab-
lished, potentially curative treatment for high-
risk hematological malignancies (e.g. leuke-
mia, myelodysplastic syndromes, advanced
myeloproliferative disorders, high-risk lym-
phomas and multiple myeloma), and is cur-
rently applied in more than 15,000 patients
per year in Europe. The number of patients
undergoing this procedure is rapidly increa-
sing, but the risk of treatment failure and life-
threatening complications is still high. For ex-
ample, in patients with high-risk leukemia re-
ceiving an alloHSCT, mortality due to relapse
or treatment complications, e.g. infections
and Graft-versus-host disease (GvHD) can
exceed a rate of 50%. Thus, the develop-
ment of strategies to reduce the risk associa-
ted with alloHSCT would enable physicians to

offer this procedure to a much larger number
of patients that are in desperate need of po-
tentially effective treatment options.

Joint forces from 3 European countries
in ‘T-Control’

Each of the 3 academic partners in T-Con-
trol has key expertise in the diagnosis and
management of the three main complicati-
ons of alloHSCT —i.e. relapse, viral infection
and GVHD, and will make unique contributi-
ons to the work program. The partners have
worked together successfully in the FP6
project ALLOSTEM, thus sharing a common
track record in translational research in he-
matology/oncology. Stage, which has a pro-
ven track record in the development of cell
therapeutics, will coordinate the T-Control
project and bundle all efforts into a unified
and directed development program with the
aim to commercialize the anticipated cell
products. The Stage Streptamer technolo-
gy was selected by T-Control to provide a
common cell purification and selection plat-
form. Streptamers provides unique techni-
cal and economic advantages over other
cell selection procedures including comple-
te removal of the selection reagents from
the purified cell population, providing mini-
mally manipulated non-ATMP cell products,
and will be utilized to generate all cell pro-
ducts in this project.

The aims in T-Control - enhance potency
and reduce complications in alloHSCT

The therapeutic effect of alloHSCT is media-
ted to a major extent by T cells from the stem
cell donor that recognize tumor associated
antigens (TAA) or polymorphic antigens (mi-
nor histocompatibility antigen - MiHA) and
eradicate the malignant leukemic cells. Ho-
wever, donor T cells may not only mediate
this beneficial Graft-versus-Tumor (GVT) ef-
fect, but may also recognize MiHA on non-
hematopoietic cells from the recipient, re-
sulting in GVHD. Strategies to separate GVT
from GVHD after alloHSCT are essential for
further enhancing patient eligibility and cure
rates, and minimizing the risk of this proce-
dure in the treatment of hematological tu-
mors. Potential strategies have been investi-
gated by physicians and researchers for se-
veral decades — many concepts have been
proposed, yet the ultimate breakthrough to
separate GVT from GVHD remains to be ac-
complished. At present, several approaches
are being taken clinically to reduce the inci-
dence and severity of GVHD, including com-
plete removal of T cells from the stem cell
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graft which can prevent the onset of severe,
high-grade GVHD, but is associated with im-
paired resistance to infections and compro-
mises the GVT effect. Systemic suppression
of GVHD with immunosuppressive drugs eit-
her alone, or in conjunction with T cell deple-
tion can be attempted, but is toxic (nephro-
toxicity, neurotoxicity, microangiopathy etc.)
and associated with reduced resistance to
infections and a higher incidence of tumor
relapse. In the unfortunate case of tumor
relapse after alloHSCT, the remaining treat-
ment options are limited and the prognosis
typically poor — the use of donor lymphocyte
infusions (DLI) obtained from the stem cell
donor can induce remissions in a subset of
patients but is often associated with induc-
tion of severe GVHD. Thus, at present, phy-
sicians and patients alike are facing a sig-
nificant clinical challenge, i.e. that there is
presently no established strategy that can
reproducibly separate anti-tumor/anti-pa-
thogen (i.e. GVT and graft versus infection
— GVI) reactivity from GVHD after alloHSCT.
The team of investigators in T-Control has
therefore joint efforts to make a major leap
forward in accomplishing this goal and is pro-
posing to select only T cells with defined an-
tigen specificity and with defined function to
be part of the stem cell graft in order to ob-
tain maximum GVT and GVI reactivity, with
minimal GVHD. To prevent severe GVHD, the
investigators will first remove all T cells from
the stem cell graft and then:
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Fig.1: Function of Cytotoxic T cells: Cyto-
toxic T cells (CTL) recognize virus-infected
cells (and tumor cells) via major histocom-
patibility complex (MHC) | presented anti-
gens on target cells and release lytic enzy-
mes and induce apoptosis to destroy the
infected or malignant cell. Streptamer rea-
gents contain MHC | molecules (green) to
select CTL (blue) via its T cell receptor. The
multispecific T-cell product is a defined
mixture of CTLs directed against different
viral and tumor antigens selected with a
mixture of MHC | Streptamer reagents.
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Fig. 2: Function of Tregs: Tregs inhibit ef-
fector T cells that causing GVHD or au-
toimmune diseases either by cell-cell con-
tact or the release of soluble factors such
IL-10 and TGFP. The concomitant expres-
sion of CD4 and CD25 can be used to se-
lect Tregs with streptamer reagents and
obtain a Treg product with immune-sup-
pressive function.

1. Select and add back tumor specific/
MiHA specific T cells to combat the tu-
mor

2. Select and add back virus specific T
cells to combat infections

3. Select and administer T cells with sup-
pressive activity (Tregs) to mitigate resi-
dual GVHD

Reversible streptamer reagents will be used

as the common cell selection methodolo-

gy to purify minimally manipulated effector
and suppressor T cells for all therapeutic
applications.

Aim 1&2: Isolating tumor- and virus-
specific T cells to combat the tumor and
infections

CMV- or EBV-specific T cells can be used to
treat patients with resistant CMV or EBV in-
fection after alloHSCT or organ transplan-
tation, but in vitro culture methods are re-
quired to isolate or generate and then ex-
pand antigen specific T cells for clinical ap-
plication. The successful implementation of
such therapeutic strategies into routine cli-
nical practice was complicated by the labo-
rious and expensive GMP production pro-
cess, and the need for a strong expertise in
cell cultivation and release testing. An alter-
native strategy pursued in T-Control utilizes
reversible Streptamer reagents to isolate T
cells specific for viral pathogens which takes
only one day for completion, thus minimi-
zing the labor, time and cost of cell produc-
tion, and provides a non-ATMP cell product
which alleviates much of the burden associa-
ted with product validation and release. Mo-
reover, the T-Control investigators will com-
pose in a simultaneous selection procedure
with multiple Streptamers, a virus-, MiHA-
and TAA-specific T cell product derived from

the memory and naive T cell repertoire from
healthy (stem cell) donors that will be used
therapeutically or prophylactically to treat vi-
ral infections and tumor relapse after alloH-
SCT. Based on the genetic differences bet-
ween donor and recipient, target antigens
include hematopoiesis-associated MiHA or
TAA that are aberrantly or overexpressed on
malignant but not normal tissues. Strepta-
mer selection reagents against a variety of
MiHA and TAA are being developed and va-
lidated for GMP-manufacturing in T-Control
to generate a tumor-/pathogen-reactive T
cell product that is tailored for each indivi-
dual patient. The methodologies and proto-
cols developed in T-Control are paving the
way to a new area of individualized medicine
in hematology and oncology that will incor-
porate strategies of T-cell engineering such
as modification with tumor-reactive chimeric
antigen receptors (CARs) to further enhance
anti-tumor efficacy in the near future.

Aim 3: Regulatory T cells to mitigate re-
sidual GVHD

The T-Control investigators had already pro-
vided preliminary evidence in the FP6 ALLO-
STEM project that regulatory T cell products
(Tregs) can be manufactured and used in a
clinical setting to treat GVHD. GVHD is the
most severe complication after allogeneic
HSCT leading to high morbidity and mortality,
and is unpredictable due to the high genetic
variability between donors and recipients. The
incidence of GVHD may already be substanti-
ally reduced by our strategy of T cell depletion
and subsequent transfer of Streptamer-puri-
fied virus-specific and/or tumor-specific T cells
(Aim 1&2) but still, effective long-term cont-
rol and prevention of GVHD is of major impor-
tance and may be accomplished by preven-
tive or therapeutic adoptive transfer of Tregs.
It has been shown that Tregs are capable of
controlling severe GVHD in animal models
and early clinical studies demonstrated Treg
infusion to be safe. T-Control will focus on
Streptamer selected, minimally manipulated
Tregs derived from third party umbilical cord
blood (UCB). UCB has the attraction that it
may be obtained “off-the-shelf” from alrea-
dy established, clinically accredited sources
(UCB banks). However, at present, no rapid
and highly reproducible method to purify UCB
Tregs is available. The Streptamer technology
has the potential to allow high yield isolations
from cryopreserved units and, therefore, allow
for sufficient cell numbers to be obtained from
a single UCB unit. We will therefore develop
a rapid and highly reproducible Streptamer-
based selection method to purify Tregs from
UCB to prevent or treat severe GVHD following
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allogeneic HSCT. In a clinical trial, the inves-
tigators will focus on deriving insights on the
optimal timing and dosing of Treg administ-
ration — both are presumed to be critical pa-
rameters for clinical efficacy. In addition, it is
likely that primary Treg products as proposed
in T-Control which are only selected and not
expanded in vitro, will expand and persist si-
gnificantly better compared to in vitro expan-
ded cell products that have been used in pre-
vious clinical trials. If successful, this techno-
logy could be extended to the treatment of a
variety of autoimmune diseases.

In summary, T-Control will develop two novel
T cell products using the Streptamer-based
isolation method, which generate minimal-
ly manipulated T cells approved as non-
ATMPs: tumor-reactive/virus-specific T cells
to treat and prevent relapse and infection
after alloHSCT; and Tregs to prevent or treat
GVHD in patients undergoing alloHSCT. The
Streptamer selection method allows rapid
isolation of highly purified T cell products,
which will be tested in two clinical trials al-
lowing the development of cell products for
the European market.
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General ]
Information

For many years the Faculties of Medicine
and Biology have offered high-level structu-
red graduate training. Several DFG-funded
graduate programs (Graduiertenkollegs)
provided early experience with structured
graduate training at the University of Wirz-
burg. A prime example of graduate training
is the MD/PhD program, which was initia-
ted by the Faculties of Biology and Medici-
ne in 1996/7 as the first such program in
Germany. Discussions within the entire uni-
versity to improve graduate training led to

the foundation of the “International Gradu-
ate School” (IGS) by the University Senate
in December 2003. The IGS was initiated to
cover the academic spectrum of the entire
university, with separate graduate schools
catering towards the specific scientific and
training needs and cultures of its diverse
disciplines.

Section Biomedicine

As a first step, the Section Biomedicine was

initiated in the IGS in 2003 by unifying se-

veral programs and their doctoral resear-

chers:

* The graduate program “Target Proteins”
of the Rudolf Virchow Center

¢ The graduate program of the Research
Center for Infectious Diseases

e The MD/PhD program of the Interdisci-
plinary Center for Clinical Research

e Two DFG-funded graduate programs
(GK1048 “Molecular Basis of Organ De-
velopment in Vertebrates” and the IGC
of SFB-TR 17 “Ras-Dependent Can-
cer”)

These programs joined forces to identify
and develop common structures and cur-
ricula, to organize joint activities and to set
common standards (see box) for their doc-
toral researchers. In 2006, the first docto-
ral researchers received their PhD in this
unified program. Since then, several gene-
rations of basic and clinical scientists have
successfully completed this program. The
section Biomedicine has not only built up
new structures and developed key training
elements, but also served as a nucleus for
the foundation of the “Graduate School of
Life Sciences” (GSLS). The last years, and
in particular 2006, have seen major steps
towards this goal. The GSLS was success-
ful in the “Excellence Initiative of the Fe-
deral and State Governments” and obtai-
ned funds to support fellowships and other

Graduate School of Life Sciences (GSLS)

activities within the GSLS. In addition to the
section Biomedicine and the MD/PhD pro-
gram three further sections were founded:
Infection and Immunity, Neuroscience and
Integrative Biology.

The growing Graduate School

Increases in size and scope resulting from
the progressive integration of further pro-
grams and discussions in the context of
the national “Excellence Initiative” called
for a number of changes within the IGS in
2006. These changes affected both its in-
ternal structure and its formal status. The
IGS transformed into an umbrella organiza-
tion of the independent graduate schools in
2006 and was renamed as the University of
Wourzburg Graduate Schools (UWGS). Other
graduate schools — The Graduate School of
the Humanities (GSH), the Graduate School
of Science and Technology (GSST) and the
Graduate School of Law, Economics and
Society (GSLES) have since been added to
the UWGS.

All four Graduate Schools cater towards the
needs of their different broad fields of sci-
ence, uniting research in the Life Sciences,
the Humanities, the Natural Sciences and
Social Sciences (see Fig. 1). Each school
manages their day-to-day business inde-
pendently.

The umbrella organization, the UWGS,
assures adherence to, and development
along common rules. It also provides ge-
neral services to the individual schools.
In this context, graduation regulations
(“Promotionsordnung”) were developed
and passed by the University Senate in
2006. These regulations contain a set of
common articles along with specific regu-
lations for the individual schools. The core
principles laid down in the graduation re-
gulations remain those that were original-
ly established in the Section Biomedici-
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ne, including a mentoring system as well
as rules for admissions and formal stan-
dards (see box). A common charter for
the UWGS and all the individual graduate
schools was passed by the Senate in Au-
gust 2007, regulating issues of member-
ship and operating procedures. The UNGS
has also developed a standard regulation
for doctoral study programs that is easi-
ly adaptable to the needs of the individu-
al graduate schools. The study programs
“Life Science” and “Humanities” were ap-
proved by the Bavarian State Ministry of
Sciences at the end of 2007.

Recent developments in the Graduate
School of Life Sciences

The Graduate School of Life Sciences
(GSLS) is the largest and most strongly in-
tegrated graduate school at the University
of Wurzburg. The plans for the GSLS were
set forth in the successful application to the
Excellence Initiative and have been put into
practice.

The GSLS now houses doctoral researchers
of all collaborative research programs —
such as the DFG-funded collaborative re-
search centers (“Sonderforschungsberei-
che”), research training groups (“Graduier-

Key elements of training in the Graduate Schools

tenkollegs”) and clinical research
groups (“Klinische Forschergrup-
pen”), as well as other collabora-
tive programs funded by the Fe-
deral Ministry of Education and
Research (BMBF), the European
Union and other sources. The
school is currently divided into
five separate sections. In additi-
on to the sections “Biomedicine”,
“Infection and Immunity”, “Neu-
roscience” and “Integrative Bio-
logy”, the section “Clinical Sci-
ences” was established in 2011.
Doctoral researchers of the MD/
PhD program were integrated into
the respective sections according
to their research interests. Each
section usually comprises diffe-
rent programs of about 15 to 25
doctoral researchers. These pro-
grams are the scientific as well as
social “home” of the doctoral re-
searchers (see Fig. 2).

GSLS fellowship program: A
special fellowship program of the
GSLS comprises the core ele-
ment of the funding by the Excel-
lence Initiative. The eighth round

¢ The traditional single supervisor (“Doktorvater bzw. Doktormutter®) is replaced by
a thesis committee with three principal investigators (PIs).

* A wide range of training activities is offered, from which an individual program is
tailored to each doctoral researcher.

¢ Doctoral researchers actively participate in the program by offering and organizing
courses and symposia.

* A common quality standard is assured through the set of requirements.

Mentoring System
Each doctoral researcher is matched with an individual thesis committee, which meets
with the doctoral researcher at regular intervals to monitor progress and adjust the re-
search and training activities. Additionally, the doctoral researchers report on the sta-
tus of their project within the research groups and programs to exchange ideas and
obtain feedback within their peer-group.

Training activities
The training activities total a minimum of 4-6 hours per week (depending on the spe-
cific graduate school) and consist of seminars, journal clubs, program seminars, me-
thods courses and transferable skills workshops as well as retreats and international
conferences.

Common Graduation Commission
The participating faculties form a Common Graduation Commission within the respec-
tive graduate school. The commission is responsible for the conferral of all doctoral
degrees within the graduate school. This enforces common standards across discipli-
nes and fosters interdisciplinary cooperation in graduate training.

199



Lectures
Practical courses

Bachelor

Master
completion

3.-4. Term

Electives: lectures,
courses, conferences,
retreats, ...

2. Term

1. Term

Fig. 3: The study program FOKUS Master Life Sciences: Through the fast track option,
students with a bachelor degree can already begin their doctoral studies after only one
year. In order to be eligible for this fast track, students must pass all exams in the first
two semesters with outstanding grades. Students who do not qualify for the fast track
option can complete their master degree within the normal time frame of four semes-

ters.

of international recruitment began in the fall
of 2013. To date more than 2000 standar-
dized written applications were evaluated in
the recruitment rounds, and interviews with
more than 350 candidates were performed
by the GSLS admission board in Wurzburg,
by means of video conferencing and ab-
road. So far 88 fellows from 21 different
countries, underscoring the international
character of the GSLS, have been suppor-
ted by the GSLS.

To date, the number of formal members of the
GSLS has risen to more than 200 principal in-
vestigators from all participating faculties. In
2013 the number of doctoral researchers re-
gistered in the doctoral study program “Life
Sciences” rose to more than 340.

Excellence Program for Medical Docto-
ral Researchers: In July 2012, the renewal
proposal of the GSLS in the framework of
the second phase of the Excellence Initia-
tive was approved. Besides establishing an
international MSc program and a program
for postdoctoral fellows to foster their early
independence, the introduction of an excel-
lence program for MD doctoral studies has
been envisaged, addressing the top ~20%
of the medical students

Since March 2013, 19 MD students have

registered in the structured doctoral training

program of the GSLS. For registration the

following criteria have to be fulfilled:

¢ Receipt of an MD fellowship from the
Medical Faculty or the GSLS

¢ The thesis entails an experimental or cli-
nical epidemiological research project

e Successful completion of the First State
Exam in medicine is required

¢ Adedicated phase towards the thesis of
at least nine months

¢ The establishment of a thesis commit-
tee with three Pls.

Two application rounds for MD fellowships
will be offered each year, starting on 15th
April and 15th October, respectively.

All requirements for MD students will
amount to a third of those for the natu-
ral sciences GSLS doctoral researchers,
as the program is expected to last a maxi-
mum of one year. The program consists of
seminars, journal clubs, methods courses,
workshops, retreats and the active partici-
pation in at least one international confe-
rence. MD students can also choose from
a great variety of transferable skills courses
in the GSLS. An additional requirement is
to obtain at least one co-authored peer-re-
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viewed original research publication prior to
completion of their thesis.

The Study Program FOKUS Master Life
Sciences: The usual admission require-
ment for the doctoral study program of the
GSLS is a Master of Science degree or a di-
ploma. Previously, students holding a BSc
degree could only enter the GSLS after a
one-year qualification phase consisting of
a mini thesis and three oral exams. To at-
tract excellent international research-min-
ded candidates directly after their BSc, the
GSLS and the Faculty of Biology, in coope-
ration with the other constituent faculties
of the GSLS, designed the fast track course
FOKUS Life Sciences. Created in 2012 and
accredited in 2013, the study program has
attracted excellent students from around
the world. Candidates go through a rigo-
rous selection process during the applicati-
on before being admitted to the program. In
the class of 2013/2014, out of 165 appli-
cants only the top eleven students were ac-
cepted. In the first semester, the students
are prepared for active life science research
through two specially designed lecture se-
ries and a multitude of lab-based intern-
ships. Only students succeeding in the first
semester with excellent grades remain on
the fast track and can pursue their master
thesis in the second semester (see Figure
3). The thesis ideally sets the foundation for
a following PhD project which the students
can immediately start if the master thesis
is excellent. The remaining ECTS points re-
quired for the MSc degree will be earned
during the PhD phase. With the option to
work towards a PhD within a year of a BSc
degree and to obtain a master degree par-
allel to the PhD study, the FOKUS Life Sci-
ences course attracts internationally excel-
lent students to Wurzburg.
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6.

The Medical Faculty: Basic Data

1. Collaborative Research Centers, Clinical Research Units, Research Training Groups

Collaborative Research Centers:

Collaborative Research Center 581, Mole-
cular Models for Diseases of the Nervous
System

Collaborative Research Center 630, Recog-
nition, Preparation and Functional Analysis
of Agents against Infectious Diseases

Collaborative Research Center 688, Me-
chanisms and Imaging of Cell-Cell Interac-
tions in the Cardiovascular System

Transregio-Collaborative Research Center
17, Ras-dependent Pathways in Human
Cancer

Transregio-Collaborative Research Center
34, Pathophysiology of Staphylococci in the
Post-genomic Era

Transregio-Collaborative Research Center
52, Transcriptional Programming of Indivi-
dual T-Cell Subsets

Transregio-Collaborative Research Center
58, Fear, Anxiety, Anxiety Disorders

Transregio-Collaborative Research Center
124, Pathogenic Fungi and their Human
Host: Networks of Interaction

Clinical Research Units:

Clinical Research Unit 216, Characterizati-
on of the Oncogenic Signaling-Network in
Multiple Myeloma: Development of Targe-
ted Therapies

2. Honorary doctorates awarded by the medical faculty

1948 Dr. Albert Knoll
Ludwigshafen

1952 Prof. Dr. Georg Hohmann
Munchen

1956 Dr. G. Wahl
Wurzburg

1961 Prof. Dr. Ernst Freudenberger
Basel, Schweiz

1982 Dr. Johannes von Elmenau
Munchen

1982 Prof. Dr. Wilhelm Feldberg
London, England

1991 Prof. Dr. Arno G. Motulsky
Seattle, USA

1995 Prof. Dr. Peter Vogt
La Jolla, USA

1995 Prof. Alan E.H. Emery
Budleigh Salterton, England

1997 Prof. Dr. Hans Thoenen
Munchen

2000 Prof. Dr. Hermann Bujard
Heidelberg

2001 Prof. Dr. Hermann Wagner
Mdinchen
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Research Training Groups:

Research Training Group 1048, Molecular
Basis of Organ Development in Vertebrates

Research Training Group 1253, Emotions

International Research Training Group
1522, HIV/AIDS and Associated Infectious
Diseases in Southern Africa

2005 Prof. Dr. Volkmar Braun
Tubingen

2007 Prof. Dr. G. Fritz Melchers
Basel/Berlin

2008 Prof. Dr. Harald zur Hausen
Heidelberg

2010 Prof. Dr. Ernst-Theodor Rietschel
Borstel

2011 Prof. Dr. Ernst-Ludwig Winnacker
Minchen



3. Rinecker-medals awarded by the medical faculty

1890 Prof. Dr. Robert Koch
Berlin

1891 Prof. Dr. Camillo Golgi
Pavia, Italien

1994 Prof. Dr. Emil von Behring
Marburg

1897 Prof. Dr. Johannes von Kries
Freiburg i. B.

1900 Prof. Dr. Karl Schleich
Charlottenburg

1903 Dr. Ernst Overton
Worzburg

1909 Prof. Dr. Clemens von Pirquet
Breslau

1912 Geheimrat Dr. Max Rubner
Berlin

1917 Prof. Dr. Heinrich Albers-Schonberg

Hamburg

1922 Prof. Dr. Franz Hofmeister
Wurzburg

1929 Prof. Dr. Ludolf von Krehl
Heidelberg

1936 Prof. Dr. Adolf Butenandt
Danzig

1943 Prof. Dr. Bernhard Bavink
Bielefeld

1950 Prof. Dr. Georg Sticker
Zell a. Main

1956 Prof. Dr. Erich Grafe
Garmisch-Partenkirchen

1965 Prof. Dr. Hans Rietschel
Wuirzburg

1973

1977

1982

1986

1993

1995

2009

2012

4. Carl Caspar von Siebold-medals awarded by the medical faculty

2009 Prof. Dr. Walter Eykmann
Wdrzburg

2009 Manfred Ach
Margetshéchheim

5. Virchow-Lectures

1997 Prof. Dr. Melitta Schachner
Hamburg

1997 Prof. Dr. Donald Metcalf
Melbourne, Australien

1997 Prof. Dr. Carlo Croce
Philadelphia, USA

1997 Prof. Dr. Ralph Steinmann
New York, USA

1998 Prof. Dr. Salvador Moncada
London, England

1998 Prof. Dr. Max Perutz
Maryland, USA

1999 Prof. Dr. Heiner Westphal
Cambridge, USA

2000 Prof. Dr. Harald zur Hausen
Heidelberg

2000 Prof. Dr. Rudolf Janisch
Cambridge, USA

2011 Renate Schulke-Schmitt
Wurzburg

2001 Prof. Dr. Manfred Eigen
Géttingen

2002 Prof. Dr. Axel Ullrich
Martinsried

2002 Prof. Dr. Alfred Wittinghofer
Dortmund

2002 Prof. Dr. Dieter Gallwitz
Géttingen

2003 Prof. Dr. Peter Gruss
Minchen

2004 Prof. Dr. Kai Simons
Dresden

2004 Prof. Dr. Peter Walter
San Francisco, USA

2005 Prof. Dr. Hartmut Michel
Frankfurt

2005 Prof. Dr. Svante Paabo
Leipzig
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2006

2007

2007

2008

2010

2011

Prof. Dr. Dr. Viktor Emil Freiherr v.
Gebsattel

Wirzburg/Bamberg

Prof. Dr. Georges Schaltenbrand
Wurzburg

Prof. Dr. Loris Premuda

Padua, ltalien

Prof. Dr. Shaul G. Massry

Los Angeles, USA

Prof. Dr. Miklos Palkovits
Budapest, Ungarn

Prof. Dr. Ernst J.M. Helmreich
Wurzburg

Prof. Dr. Volker ter Meulen
Wurzburg

Prof. Dr. Kurt Kochsieck
Wuirzburg

Elterninitiative leukamie- und tu-
morkranker Kinder e.V
Wurzburg

Prof. Dr. Gunter Blobel
New York, USA

Prof. Dr. Oliver Smithies
Chapel Hill, USA

Prof. Dr. Klaus Rajewsky
Boston, USA

Prof. Dr. Hans C. Clevers
Utrecht, Niederlande
Prof. Dr. Meinrad Busslinger
Wien, Osterreich

Prof. Dr. Roger Tsien
San Diego, USA



6. Winners of the Albert Koelliker-Award for excellent teaching

Semester
Autumn 2003
Spring 2004
Autumn 2004
Spring 2005

Autumn 2005

Spring 2006
Autumn 2006
Spring 2007

Autumn 2007

Spring 2008

Autumn 2008

Spring 2009

Autumn 2009

Spring 2010

Autumn 2010

Spring 2011

Autumn 2011
Spring 2012

Autumn 2012

Spring 2013

Autumn 2013

Winners

Doctors of the Clinic and Policlinic for Anaesthesiology and students of the AGN (Arbeitsgemeinschaft
Notfallmedizin): PD Dr. F. Kehl, Dr. A. Schoefinius, cand. med. T. Plappert, cand. med. U. Rohsbach
Professor Dr. K. Wilms, Director of the Medical Policlinic

Professor Dr. D. Patzelt, Head of the Institute of Forensic Medicine

Professor Dr. A. Warnke, Director of the Clinic and Policlinic for Child and Juvenile Psychiatry

University lecturers of the Institute for Anatomy and cell Biology: Professor Dr. D. Drenckhahn,
Professor Dr. E. Asan, Professor Dr. R Kugler, Dr. J. Waschke

Professor Dr. M. Gekle, Physiological Institute

Professor Dr. M. Frosch, Head of the Institute for Hygiene and Microbiology

Professor Dr. M. Béck, Director of the Institute for Clinical Transfusion Medicine and Haemotherapy

University lecturers and tutors of the Skills Lab: Professor Dr. W. Voelker (Med. Clinic 1), Professor Dr. M. Schmidt
(Med. Clinic 1), PD Dr. R. Jahns (Med. Clinic I), Dr. J. Schénberger (Med. Clinic 1), Dr. W. Burghardt (Med. Clinik
I), PD Dr. Dr. U. Dietz (Surgery), PD Dr. T. Meyer (Surgery), PD Dr. E. Gerharz (Urology), S. Boning (Urology), cand.
med. S. Beck, cand. med. J. Filser, cand. med. J. Jahn, cand. med. P Jahn, cand. med. S. Koerdt

Professor Dr. H. Hebestreit, Department of Pediatrics

University Lecturers for General Medicine: Dr. M. Ertel, Dr. R Rost und Dr. W. Heppner representative for more than
fifty contracted physician‘s offices

Professor Dr. H. Klinker, Department of Internal Medicine I
Professor Dr. A. Renk, Department of Prosthodontics

Professor Dr. C.-T. Germer, Director of the Department of General, Visceral, Vascular and Pediatric Surgery
Professor Dr. E.-B. Brocker, Professor Dr. H. Hamm,

Professor Dr. J.C. Becker, Professor Dr. A. Trautmann,

Department of Dermatology, Venereology and Allergology

Professor Dr. R. Jahns, Department of Internal Medicine |

Dr. B. van Oorschot, Department of Radiation Oncology — Center for Palliative Medicine

Dr. S. Neuderth, Division of Medical Psychology, Medical Sociology, and Rehabilitation Research

Professor Dr. Dr. A. Kibler, Director of the Department of Oral and Maxillofacial Surgery

Professor Dr. R. Meffert, Director of the Department of Trauma-, Hand-, Plastic and Reconstructive Surgery

Professor Dr. J. Volkmann, Director of the Department of Neurology

PD Dr. S. Knop, Department of Internal Medicine I
Professor Dr. B. Klaiber, Director of the Department of Conservative Dentistry and Periodontology

PD. Dr. U. Dietz, Department of General, Visceral, Vascular and Pediatric Surgery
Dr. R. Wagner, Department of Trauma, Hand, Plastic and Reconstructive Surgery

Professor Dr. A. Friebe, Institute of Physiology
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7. Habilitations
2012

Clinical

Dr.

Dr.

Dr.
Dr.

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

Dr.

med

med.

med.
med.

med.
med.
med.

med.
med.

Briegel, Wolfgang

Krockenberger, Mathias

Ritter, Christian Oliver

Dr. med. dent. Klammert, Uwe

Thomas, Wolfgang
Weyandt, Gerhard
Lopau, Kai

Geis, Christian
Goltz, Jan Peter

rer. nat. Schmitt, Angelika

med.

med.

med.

med.

Segerer, Sabine
Jakubietz, Rafael G.
Jakubietz, Michael G.

Zeplin, Philip H.

Preclinical
Dr. rer. nat. Bodem, Jochen

Dr. rer. nat. Nikolaey, Viacheslav

Dr. rer. nat. Ebert, Regina

Child and Adolescent
Psychiatry, Psychoso-
matics and Psycho-
therapy

Obstetrics and Gyne-
cology

Radiology

Oral and Maxillofacial
Surgery

Paediatrics and Ado-
lescent Medicine
Dermatology and Ve-
nerology

Internal Medicine
Neurology

Radiology

Molecular Psychiatry
Obstetrics and Gyne-
cology

Plastic and Aesthetic
Surgery

Plastic and Aesthetic
Surgery

Plastic and Aesthetic
Surgery

Virology
Pharmacology and
Toxikology
Experimental
Osteology

2013

Clinical

Dr. med.

Dr. med.
Dr. med.
Dr. med.
Dr. med.
Dr. med.

Dr. med.
Dr. med.
Dr. med.
Dr. med.
Dr. med.
Dr. med.
Dr. med.
Dr. med.

Sommer, Sebastian-Patrick

Neubauer, Henning
Ip, Chi Wang
Kredel, Markus
Vollmer, Maike
Hofmann, Ulrich

Frey, SOnke Percy

Redel, Andreas

Brede, Elmar-Marc
Hackenberg, Stephan

Heinz, Werner Johannes
Jansen, Hendrik A.

Jurowich, Christian Ferdinand
Schmidt, Kasten

Preclinical

Dr. med.
Dr. med.

205

Beyersdorf, Niklas
Elias, Johannes

Cardiovascular Sur-
gery

Radiology
Neurology
Anaesthesiology
Neurophysiology
Internal Medicine
and Cardiology
Trauma Surgery
Anaesthesiology
Anaesthesiology
Otorhinolaryngology
Internal Medicine
Trauma Surgery
Surgery

Plastic and Aesthetic
Surgery

Immunology
Medical Microbiology



8. Registration numbers

Human medicine and dentistry

human medicine/ dentistry /
thereof female thereof female
WS 2011/12 167/ 108 61/38
SS 2012 170/ 115 53/ 29
WS 2012/13 167/ 107 53/33
SS 2013 170/ 94 53/34
WS 2013/14 170/ 93 55/33

Bachelor- and master courses

biomedicine Bc. /
thereof female

biomedicine Ma. /
thereof female

experimental
medicine Ma. /
thereof female

WS 2011/12 30/27 13/11 1/0
SS 2012 0] 1/0 0
WS 2012/13 31/28 11/11 1/0
SS 2013 0] 0 0]
WS 2013/14 26/19 18/12 0

Accompanying courses

experimental
medicine /
thereof female

clinical research and
epidemiology /
thereof female

WS 2011/12 3/0 -
SS 2012 0] -
WS 2012/13 6/2 3/2
SS 2013 2/1 2/1
WS 2013/14 6/4 4/2
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9. Graduations

Human medicine and dentistry

human medicine / dentistry /
thereof female thereof female
Spring 2012 127/61 48 /36
Autumn 2012 107 /61 52/42
Spring 2013 141/83 56/ 28
Autumn 2013 125/79 50/32

Bachelor- and master courses

biomedicine Bc. /
thereof female

biomedicine Ma. /
thereof female

experimental
medicine Ma. /
thereof female

Spring 2012 19/ 16 16/ 12
Autumn 2012 0 0
Spring 2013 23/16 11/9 1/0
Autumn 2013 1/1 1/0 0
Doctorates (without doctorates in natural sciences)
preclinical clinical total
2012 35 167
2013 44 165 209
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10. The deans of the medical faculty since 1945

1945 to 1947 Professor Dr. med. Dankwart ACKEMANN
1947 to 1948 Professor Dr. med. Jurg ZUTT

1948 to 1949 Professor Dr. med. Max MEYER

1949 to 1951 Professor Dr. med. Curt SONNENSCHEIN
1951 to 1952 Professor Dr. med. Werner WACHSMUTH
1952 to 1953 Professor Dr. med. Hans SCHEUERMANN
1953 to 1954 Professor Dr. med. Hermann WOLF

1954 to 1955 Professor Dr. med. Dr. phil. Wilhelm NEUMANN
1955 to 1957 Professor Dr. med. Heinrich SAAR

1957 to 1958 Professor Dr. med. Georges SCHALTENBRAND
1958 to 1959 Professor Dr. med. Kurt NEUBERT

1959 to 1960 Professor Dr. med. Hans FRANKE

1960 to 1961 Professor Dr. med. Erich BAUEREISEN

1961 to 1962 Professor Dr. med. Ermnst WOLLHEIM

1962 to 1963 Professor Dr. med. Horst WULLSTEIN

1963 to 1964 Professor Dr. med. Hans-Werner ALTMANN
1964 to 1965 Professor Dr. med. Horst SCHWALM

1965 to 1966 Professor Dr. med. dent. Rudolf NAUJOKS
1966 to 1967 Professor Dr. med. Wolfgang SCHWERD

1967 to 1968 Professor Dr. med. August RUTT

1968 to 1969 Professor Dr. med. Erich BAUEREISEN

1969 to 1970  Professor Dr. med. Helmut ROCKL

1970 to 1971 Professor Dr. med. Theodor Heinrich SCHIEBLER
1971 to 1973 Professor Dr. med. Karl Heinz WEIS

1973 to 1975 Professor Dr. med. Johannes LANG

1975 to 1977 Professor Dr. med. Erich BAUEREISEN

1977 to 1979 Professor Dr. med. Otto SCHRAPPE

1979 to 1981 Professor Dr. med. Karl-Heinrich WULF

1981 to 1983 Professor Dr. med. Karl-August BUSHE

1983 to 1985 Professor Dr. med. Volker ter MEULEN

1985 to 1987 Professor Dr. med. Gerhardt NISSEN

1987 to 1989 Professor Dr. med. Stefan SILBERNAGL

1989 to 1991 Professor Dr. med. Kurt KOCHSIEK

1991 to 1994 Professor Dr. med. Hans Konrad MULLER-HERMELINK
1994 to 1996 Professor Dr. med. Klaus WILMS

1996 to 1998 Professor Dr. med. Klaus TOYKA

1998 to 2002 Professor Dr. med. Volker ter MEULEN

2002 to 2004 Professor Dr. med. Stefan SILBERNAGL

2004 to 2006 Professor Dr. med. Georg ERTL

since 2006 Professor Dr. med. Matthias FROSCH
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