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It is a pleasure for me to show the Facul-
ty of Medicine’s development in the past
years since 2010/2011 in the present re-
search report and to present the scientific
and clinical focus in each of the faculty’s
departments in depth. It is also of impor-
tance to me due to the generation change,
which has taken place at our faculty during
the past two years and which has generated
new accents and made possible a sharpe-
ning of the research profile and a strengthe-
ning of the clinical care. In this context, |
should like to draw your special attention
to the next pages, in which our new profes-
sors present their departments: Prof. Dr. M.
Bohnert and the Institute of Forensic Medi-
cine, Prof. Dr. A. Buck and the Department
of Nuclear Medicine, Prof. Dr. S. Erglin and
the Institute of Anatomy and Cell Biology,
Prof. Dr. M. Goebeler and the Department
of Dermatology, Venerology and Allergolo-
gy, Prof. Dr. J. Groll and the Department of
Functional Materials in Medicine and Den-
tistry, Prof. Dr. R Heuschmann and the new-
ly created Institute of Clinical Epidemiology
and Biometry, Prof. Dr. M. Romanos and the
Department of Child and Adolescent Psych-
iatry, Psychosomatics and Psychotherapy,
Prof. Dr. J. Volkmann and the Department
of Neurology.

A special structural impact has been gene-
rated by the creation of the new research
chairs: the Department of Psychiatry, Psy-
chosomatics and Psychotherapy with chair
holder Prof. Dr. H.-R. Lesch, and the Depart-
ment of Internal Medicine Il with chair hol-
der Prof. Dr. R. Bargou. The appointment of
Prof. Dr. Bargou has been bound up with
his taking position of the directorship for the
Comprehensive Cancer Center Main-

franken, which has been assessed by the
German Cancer Aid in 2011 and which is
now receiving a significant financial support
as oncologic leading-edge cluster by the
German Cancer Aid. By installing this de-
partment and joining the whole competence
in the oncologic research and patient care,
the Faculty of Medicine aims at transferring
the successful creation of interdisciplinary
centers in theoretical medicine, which has
been successful years ago with the foun-
dation of the Biocenter and the Center for
Infection Research, onto clinical research
and, by bundling basic research, transla-
tional and clinical research, at strengthe-
ning and expanding the Faculty’s scienti-
fic and clinical profile in cooperation with
the University Clinic. This is also the back-
ground concept for the creation of the Ger-
man Center for Heart Failure in 2011,
going back on the funding of the German
Ministry of Education and Research [BMBF]
in the context of Integrated Research Cen-
ters, uniting scientists of different clinical
disciplines with scientists of basic research.
Both interdisciplinary centres are gaining
increasing importance for the clinical re-
search by the Institute for Clinical Epide-
miology and Biometry, which the Faculty
of Medicine has recently founded and which
is headed by Prof. Dr. R Heuschmann. The
work of all the scientists involved at the cen-
ters will enormously profit from the BMBF
initiative for the establishment of biobanks.
Wirzburg has been successful in the com-
petition process and is now receiving 5 milli-
on Euro for the implementation of the Inter-
disciplinary Biomaterial Bank and Data
Base (IBDW), which is being co-ordinated
by Prof. Dr. R. Jahns.

The review on development and events in
the past years cannot go without emphasi-
zing the efforts towards the improvement of
the medical doctoral thesis. The Faculty of
Medicine is fully committed to graduation
of young doctors and the award of the title
Dr. med. The public discussion and the gra-
duation experience, scientific misconduct
of doctoral candidates and supervisors as
well as our own experience have led us to
introducing changes into the graduation re-
gulation, which also have recently been re-
commended by the German Science Coun-
cil, and which guarantee high quality stan-
dards and avoid scientific misconduct in
the graduation process. In this connection,
the Graduate School of Life Sciences
(GSLS) is being attributed special impor-
tance. Medical graduation is being execut-
ed under the high quality standards of the
Graduate School. In order to give the re-
spective support, the Faculty of Medicine
has introduced a scholarship programme
for medical graduates.

The exposed positive development is the re-
sult of the huge efforts of our scientists. It
has also been enabled thanks to the finan-
cial support of private and public investors
as well as foremost by the critical look and
constructive recommendations from re-
viewers and members of the scientific ad-
visors of our centres. | would like to take
this opportunity in order to thank them all
for their contribution and their continuous
support with all my heart in the name of
our faculty.

Waurzburg, February 2012
Prof. Dr. Matthias Frosch
Dean






Fig. 1: Awarding of the honorary docto-
rate to Prof. Dr. Ernst-Theodor Rietschel
during the graduation ceremony on May,
21, 2010 in the Neubaukirche through
the Dean Prof. Dr. M. Frosch (left) and the
Vice-president of the University of W(irz-
burg, Prof. Dr. M. Lohse (middle). From
1980 to 2005 Prof. E.-Th. Rietschel was
full professor for immunochemistry and bi-
ochemical microbiology at the University of
Lubeck and in parallel director at the Bors-
tel Research Center — Leibniz-Center for
Medicine and Biological Sciences. From
2005 to 2010 he was president of the
Leibniz Society and from 2007 to 2008
also scientific director of the medical fa-
culties at the universities of Libeck and
Kiel. The Medical Faculty honoured his
outstanding scientific achievements in the
context of the elucidation of the structure
and function of the bacterial surface mo-
lecule lipopolysaccharide. Beginning in the
1970 he published more than 200 sci-
entific papers in this research area. With
Prof. E.-Th. Rietschel the Medical Faculty
not only honoured an internationally regar-
ded scientist, but also appreciated his se-
veral years‘ engagement as speaker of the
Scientific Advisory Board of the Center for
Infectious Diseases as well as his long-las-
ting connections to the Medical Faculty of
the University of Wirzburg in general.

Fig. 2: Awarding of the honorary doc-
torate to Prof. Dr. Ernst-Ludwig Winna-
Cker during the graduation ceremony on
May, 25, 2011 in the Neubaukirche th-
rough the Dean Prof. Dr. M. Frosch (left)
and the Vice-president of the University of
Wirzburg, Prof. Dr. M. Lohse (right). Sin-
ce 1977 Prof. E.-L. Winnacker is profes-
sor for biochemistry at the Ludwig Maxi-
milians University in Munic, where he co-
founded in 1984 the Gene Center which
he headed until 1998. From 1998 to
2006 he was president of the Deutsche
Forschungsgemeinschaft. From 2007 to
2010 he was also Secretary General (SG)
of the European Research Council and
since July 2009 he is Secretary General of
the International Human Frontier Science
Program. The Medical Faculty honoured
his scientific contributions in the field of
nucleic acid replication and his commit-
ment in several national and internatio-
nal scientific organisations. With Prof. E.-
L. Winnacker the Medical Faculty not only
honoured an internationally regarded sci-
entist and an outstanding science policy
maker, but also appreciated his close con-
nections to the Medical Faculty of the Uni-
versity of Wirzburg.



Fig. 3: The Siebold-Medal honours people,
who rendered outstanding services to the
Medical Faculty and the University Hos-
pital. On November, 18, 2011 Mrs Re-
nate Schlilke-Schmitt was honoured by
the Dean Prof. Dr. M. Frosch (right) and
the Managing Medical Director Prof. C.
Reiners (left) with the Siebold-Medal. Mrs
R. Schilke-Schmitt, who over 20 years
played a significant role in shaping the
University Hospital as a Member of the
Board of Directors and as Administrative
Director, was awarded with the Siebold-
Medal on the occasion of her official re-
tirement farewell ceremony.



The Faculty of Medicine’s principal aim is to
train the students by offering an excellent
education, an extensive training of practical
skills and a qualified scientific education.

In order to reach these aims, the medical
courses as well as the practical year are
continuously being evaluated each semes-
ter. The Faculty of Medicine’s Albert-Kollik-
er-Teaching-Price, endowed with 10,000
Euro, is awarded twice a year to teachers for
their outstanding performance. The award
ceremony is integrated in the academic
graduation celebrations at the University’s
Neubaukirche.

In the agreement on targets with the Ba-
varian State Ministry, the Faculty of Medi-
cine has committed itself to temporarily in-
crease the number of students in the dis-
cipline of human medicine by annually 30
students over a period of six semesters,
starting in the winter semester 2011/2012.
By the temporary increase of freshmen sup-
plementary study places shall be created for
the dual Abitur cohorts. In addition, ten sup-
plementary students a year will be accepted
in the first clinical semester for a period of
four years starting with the winter semes-
ter 2011/2012. The financial means, which
are being put at the Faculty’s disposal in the
framework of the agreement on targets, are
being used for teacher positions as well as
for equipment for the preclinical semesters.
In the clinical section, the financial means
are used for extension of bedside teaching
capacities as well as for equipment of train-
ing rooms.

With the start of the winter semester
2012/2013 the University of Wirzburg will
include the test for medical students as se-
lection criterion for the university selection
process.

The University of Wilrzburg has increased
the number of Academic Teaching Hospi-
tals from 5 to 7: In the second semester of
2010, an agreement has been signed with
the Caritas-Hospital Bad Mergentheim. At
the beginning of 2011, a respective con-
tract has been concluded with the Rothen-
burg ob der Tauber Clinic.

The training hospital where students can
train their practical skills, not only has be-
come a student magnet; it also has be-
come indispensable for our future doctor’s
practical training. The constant expansion
of e-learning programs contributes to the
improved student training as well. In addi-
tion, students are offered a comprehensive
mentoring program granting them good

support during their studies. The continu-
ous widening of international partnership
allows the students a better mobility and
the gaining of new experiences. Students
of other countries or continents are enrich-
ing the studies on site. The budget gained
by the medical tuition fees substantially
contributes to finance the mentioned ser-
vices for the students.

Training hospital

The team of Wirzburg’s training hospital has
organized the annual “Skills Lab — Sympo-
sium” in its new facilities on the 8" and 9"
of April 2011. With this event, the first con-
struction phase has been concluded in the
former rooms of the Nuclear Medicine De-
partment. More than 150 participants from
Germany and abroad have used the oppor-
tunity to attend an interesting and success-
ful event which took place in the impressive
new training hospital.

For the first time, the course ‘practical clini-
cal examination methods Il (PKU)’ has tak-
en place as mandatory course in the 10"
semester. In addition the offer for option-
al courses is continuously being expanded.
Also new courses for students of the pre-
clinical section as well as for dental stu-
dents have been implemented.

E-learning

The Faculty of Medicine’s e-learning offer-
ing is in a constant development process.
On the one hand, e-learning better supports
students in their learning habits. On the oth-
er hand, it supports the faculty to face the
temporary capacity increase.

The electronic compilation and evaluation
of exams is further developed and imple-
mented by the e-learning program. The re-
sults and analyses of this program have
been published in the following papers:

1. Hoérnlein A, Mandel A, Ifland M, Line-
berg E, Deckert J, Puppe F: Akzeptanz
medizinischer Trainingsfalle als Ergan-
zung zu Vorlesungen; GMS Z Med Aus-
bild. 2011;28 (3)

2. Mandel A, Hornlein A. Ifland M, Line-
berg E, Deckert J, Puppe F: Aufwand-
analyse fUr computergestutzte Multiple-
Choice Papierklausuren, GMS Z Med
Ausbild. 2011;28(4).

The faculty has been successful in the fund

acquisition for responding to challenges:

a) The Bavarian State Ministry for Science,
Research and Culture has extended the

8

support for the competence centre
‘medical education in Bavaria’ by three
further years.

b) The interdisciplinary e-learning project,
which is being financed by tuition fees,
has also been further extended.

¢) Many individual projects of the Faculty
of Medicine are being financed by the
Virtual University of Bavaria (vhb).

Mentoring

DAAD funding has been acquired for the
mentoring project ‘Support for internation-
al students - MENTORING INTERNATIONAL
which is replacing the previous funding by
the medical tuition fees.

MENTORING international is a programme
aiming at an improved personal and study
focussed integration of international stu-
dents and an intensified exchange be-
tween students. The idea is that students
are learning from students: New students
from foreign countries are paired with men-
tor students with whom they regularly meet;
experienced tutors organize and lead dis-
ciplinary tutorials; joint events contribute
to intensify the networking process (ex-
cursions with medical relation, information
rounds with themes of general interest for
medical students). The activity coordination
by the project leaders and the collaboration
with further coordinating university partners
constitute the prerequisite for a further con-
tinuous qualitative development.

The mentoring programs ‘Mentoring stud-
med’ (career orientation and support for fe-
male medical students) as well as the pro-
gram ‘Forderung studmed” (study and ca-
reer planning) are being financed by funds
of the European Social Fund and by tuition
fees respectively.

BMBF has allocated funds to the Faculty of
Medicine for a half position and a quarter
position, which the University implements
for the improvement of the student educa-
tion. The additional human resources allow
a further expansion of the mentoring pro-
grams, especially for freshmen and preclin-
ical students, as well as expansion of the
evaluation program.

International Affairs

The number of ERASMUS partnerships has
been increased to 35 partnerships with Eu-
ropean universities.

In December 2012, the Universities of Na-
gasaki and Wurzburg as well as their respec-
tive faculties of medicine have prolonged



their bilateral cooperation agreements. The
partnership between the Universities of Na-
gasaki and Wurzburg dates back about 20
years. An essential partnership component
is the exchange of students. The student ex-
change is being financed (with a short inter-
ruption) by the German Academic Exchange
Service (DAAD) since 1997. 32 German as
well as many Japanese students have par-
ticipated in the exchange program. The stu-
dents generally stay at the institutes and
clinics of the partner institutions for six to
eight weeks. Thanks to the meanwhile im-
pressive number of exchange students and
scientists the culture exchange and the re-
lationship between the partners participat-
ing at this program have become very inten-
sive. Students having participated at the ex-
change program, or who are about to leave
for their exchange period, are looking af-
ter the incoming students in Japan respec-
tively Germany. An increasing network has
thus been created. Close and vivid contacts
as well as even permanent friendships have
originated from the bilateral partnership.

Tuition fees are implemented for financing
the following measures:

¢ E-learning/blended learning offering

¢ The project ‘efficient exam preparation’

¢ International program

¢ Teaching coordinators in the clinical dis-
ciplines

¢ Equipment of the training hospital (phan-

- SE—
Fig. 1: The Japanese exchange students Shota Akenaga, Masayuki Fukomoto und Aka-

ri Sasamura (from right to left) are trained in blood withdrawal by tutor Annabelle Lumpp
(left) in the training hospital in Wiirzburg.

toms for teaching purposes, simulators,
medical models, etc.)

* Standardized patients project

* Equipment of facilities for skill training
(technical devices, microscopes, etc.)

e Student tutors

* Scripts

* Exam preparation

* Teaching of didactic skills for lecturers

Biomedicine/Biochemistry

The Faculty of Medicine and the Faculty
of Biology are offering the joint Biomedi-
cine programme in which students are be-
ing educated at the interface between the
classical natural sciences and clinical re-
search. Ten years after its introduction, the
B.Sc. curriculum has been reformed ac-
cording to the Bologna process require-
ments and the M.Sc. program has been
extended from originally 3 to 4 semesters.
The core curriculum consist of a research-
oriented training with intensive laboratory
courses in small groups and an early im-
mersion in current research topics. Addi-
tional internships in individual work groups
guarantee an efficient and productive the-
sis project that concludes with the respec-
tive final Bachelor or Master thesis, which
is written in English. In addition to scien-
tific training, students can also gain further
qualifications, ranging from regulatory and
organisational expertise or lecture and pre-
sentation training to scientific ethics and

technical English.

While the Bachelor curriculum is dense-
ly structured, students are rather free to
set their own priorities in the Master pro-
gramme after finisching the first semester
with @ mandatory practical course in mod-
el organisms with accompanying lectures.
A special feature of the Biomedicine pro-
gramme is the high share of stays abroad.
The majority of the students use this op-
portunity to widen their scientific and per-
sonal horizon.

The interest in the Bachelor programme
continues to be impressive with sometimes
more than 1,000 applications for 24 study
places. 350 students have been enrolled
in the B.Sc. programme and further 118 in
the M.Sc. so far; the share of female stu-
dents is extremely high with 83 % and 72
%, respectively. Most of the graduates so
far have opted for a further scientific quali-
fication, about 40 % of them in Wirzburg,
while the remaining graduates chose other
institutions in German or abroad.

Since the beginning of the study year
2009/2010, the Faculty of Medicine and
the Faculty of Chemistry and Pharmacy are
jointly offering the additional Biochemistry
B.Sc. programme. The demand for these
30study places is also very high. Here, the
focus is not such much on a clinic-related
research but rather on a reinforced molec-
ular orientation. A consecutive M.Sc. study
course will be implemented with the start of
the winter semester 2012/2013.

With the Biomedicine and Biochemistry cur-
ricula, the faculty ensures that highly qual-
ified up-and-coming basic scientists are
well trained for medically relevant research.
This complements the programmes of Ex-
perimental Medicine and the MD/Ph.D pro-
grammes that are intended for medical stu-
dents to broaden their scientific basis.

Dental medicine

At present, 630 dental students are en-
rolled at the University of Wirzburg, 320 of
them in the preclinical, the remaining 310
in the clinical part of their education. The
clinical curriculum is organized according to
the currently valid Medical Licensure Act for
dentistry students; all required practical and
theoretical courses are offered. The dental
clinic is located in the recently built den-
tal clinic building in the centre of Wurzburg.
The dental clinic’s location guarantees a
high patient accessibility and an immedi-
ate proximity to the local population. This



becomes evident by the high patient influx;
more that 28,000 out-patients and more
than 1,350 in-patients have been treated
in 2011. All the departments are equipped
according to the newest technical stan-
dard. State-of-the-art equipment necessary
for a modern dentist training is available.
In diverse departments, interactive training
concepts and problem-based learning inte-
grated in the clinical education are now of-
fered. With the new Medical Licensure Act
for dentistry students the teaching concept
will pass through further modifications.

In the winter semester 2010/11 a newly
equipped phantom hall has been put into
operation for the student training in dental
preservation, a further phantom hall for the
surgical training. The equipment of the sur-

gical phantom hall has been made possible
by tuition fee support.

Students have access to an extensive library
with numerous computer work stations with
internet connection for their private studies.
The tuition fees allotted to the dental clinic
are mainly used for the financing of tutors
and a part-time teaching coordinator as well
as for the financing of partly extremely ex-
pensive 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 Committee
for Student Affairs have been appointed for
the dental school. The new Medical Licen-
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sure Act (ZAppO) for dentistry, which had
been announced for a long time, is about
to be issued and is expected to require a
significant effort for restructuring the stud-
ies of dental medicine.

Prof. Dr. J. Deckert,

Dean of Student Affairs Medicine

Prof. Dr. M. Gessler,

Dean of Student Affairs Biomedicine
Prof. Dr. A. Kubler,

Dean of Student Affairs Dental Medicine



The student council is a group of students
who advocate on the interests of the me-
dical students at the University of Wirzburg
Medical Faculty. It is our objective to en-
hance the conditions for studying and tea-
ching by our student engagement in coope-
ration with the academics at our faculty. To
solve conflicts, develop new concepts and
ideas, we beat bridges between academics
and studying.

We mainly work on two major aspects: On
one hand we represent the medical stu-
dents in a various number of committees:
in the faculty council, in the committee of
study affairs, in the student council and in
the appointment board of the faculty.
Since tuition fees had been implemented,
we are engaged in the fee commission and
we are working for a wise and efficient use
of the money.

The second working field complies of diffe-
rent tasks around consultation and support
of the students, e.g. organisation of infor-
mative meetings, office work and improve
social life by organizing parties and various
other meetings.

At the beginning of the studies we welcome
the freshers in the context of the first se-
mester days. We give them the opportunity
here to get to know better their new fellow
students, the city of Wirzburg and the uni-
versity. At the beginning of the clinical part
of their medical studies, we take the new cli-
nical semester on a guided tour of the hos-
pital and introduce them to the different cli-
nical complexes and institutes. For the two
events we publish an information booklet
which informs the students about the facul-
1y, lectures, courses, examinations, books,
events and many broader topics. In additi-
on, we offer information on our redesigned
home page. During the lecture time our of-
fice serves as a contact point for questions
and problems of the students. Here, we of-
fer further study and informative material
around the study of medicine.

The Segmed, a nationwide association of
medical students, which offers favourable
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medical equipment (e.g. stethoscopes) as
well as the bvmd which among other things
cares about international exchange pro-
grams for medical students, find a room in
our premises for their consultation hours.

The group of MSV is an interactive preven-
tion project of medical students for pupils.
The MSV informs about save and tolerant
dealing with sexuality and contraception.
The teddy bear clinic, which shall easily lead
children up to the situation with the doctor
and in the clinic, enlarges the supply around
the student engagement.

Our students’ council meeting takes place
weekly. This serves the exchange of in-
formation and offers room for discussion
about current requests and for the planning
of new projects.

Among other things, results of our enga-
gement are the AG teaching co-ordinators
which represent a close cooperation with
the teaching coordinators financed from tui-
tion fees to initiate innovative teaching stra-
tegies and the PromoMed convention which
supports students when finding a medical
dissertation.

We organize film- and cinema evenings, live
assignments of the soccer European cham-
pionships and World Cups and numerous
parties, to the better social networking of
the medical students.

Within the next semesters, furthermore we
want to commit ourselves to the improve-
ment in the teaching; this is yet concretely
comprehensible at the idea and conception
of the teaching clinic with library, practical-
clinical examination courses, recreation,
study, and conference rooms, whose ope-
ning lies ahead soon. We look forward to a
furthermore active and constructive coope-
ration within the faculty.

The students’ representatives
of the medical faculty



The Medical Faculty of Wuirzburg 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, medici-
ne had its place assigned among the three
higher faculties in 1402 already, at the ori-
ginal foundation of Wurzburg University. It
is not clear, however, to what degree for-
mal medical teaching was inaugurated at
the time. Certainly, any regular teaching ac-
tivities must have come to an end within a
few decades, due to the rapid decline of the
University as a whole. Long before 1402 al-
ready, Wurzburg was held in high esteem
as a center of medical learning, however.
Already in the late 13th century the abbot
of the monastery of Aldersbach in Lower Ba-
varia undertook a journey of more than 300
kilometers 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 Wulrzburg,
Burckhard von Horneck, for instance, and
Johannes Posthius. Only with the second
foundation of the University in 1582, ho-
wever, formal academic medical teaching
was put into place again. Again, medicine
ranked among the University’s three high-
er faculties from the start, though it took
several years until the Medical Faculty truly
came to life. In 1587, the Faculty’s statu-
tes were approved. By 1593, the profes-
sors had been appointed and began tea-
ching. Wirzburg had come to offer excep-
tionally good conditions for a sound medi-
cal education. Adriaan van Roomen, also
known as Adrianus 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 mathematician of international

acclaim, succeeded in establishing a flou-
rishing culture of medical dissertations and
disputations and promoted a number of
medical students to doctors. At the same
time, conditions for clinical, practical trai-
ning had markedly improved, thanks to the
newly founded Julius-Spital. In contrast to
many other contemporary hospitals which
cared almost exclusively 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-Spi-
tal thus offered a welcome opportunity to
medical students to observe manifold di-
seases and to witness the effects of dif-
ferent curative approaches. Such bedside
teaching was very popular among contem-
porary medical students and was a ma-
jor reason, why a number of medical stu-
dents crossed the Alps and frequented one
of the Northern Italian universities, where
they were commonly allowed to accompa-
ny the professors on their visits to the large
municipal 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.
Since 1766, medical students had been
offered 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
patients and thus markedly improved the
conditions for bedside teaching. Siebold
was also a driving force behind the rebuil-
ding of the Theatrum anatomicum and be-
hind the establishment, in 1805, of a mo-
dern operation theatre in the Julius-Spital.
Siebold’s sons were to follow their father’s
footsteps and like him contributed to the
modernization of hospital care and medi-
cal instruction. Johann Barthel von Siebold
who worked primarily as an anatomist and
surgeon lectured on pathological anato-
my for the first time. Adam Elias von Sie-
bold continued his father’s efforts to im-
prove obstetrical training for medical stu-
dents and midwives. In 1805, he opened
the first obstetrical hospital in Wlrzburg in
a building which had formerly housed epi-
leptics.

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, empirical-
ly founded nosology. Thanks to his method
Schoénlein described various diseases for
the first time and some like the Schoenlein-
Henoch purpura (Vasculitis allergica) carry
his name to this day. Nikolaus Anton Fried-
reich gave an account of facial nerve para-
lysis. Johann Georg Pickel and Johann Jose-
ph von Scherer helped lay the groundwork
for a modern science of pharmaceutics and
medical chemistry respectively. Around the
middle of the 19th century, Franz von Ri-
necker 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 pati-
ents without families and invalids — and the
various university hospitals had become the
most important providers of medical care in
Wiurzburg. In the 1920s, the close and fruit-
ful, though sometimes conflict-ridden ties
between the Julius-Spital and the Medical
Faculty were somewhat loosened when the
new Luitpold-Hospital was built in Grom-
buhl.

The National Socialist period left deep marks
on the Wrzburg Medical Faculty. The Insti-
tut flr Vererbungswissenschaft und Rasse-

forschung (Institute of Genetics and Racial
Research) conducted large scale genetic
surveys of the population in the area around
Wourzburg. Werner Heyde, who was appoin-
ted professor of psychiatry in Wirzburg in
1939, played a leading role in the so-called
LAktion T4”, the organized mass murder of
10.000s of psychiatric patients and han-
dicapped men, women and children bet-
ween 1939 und 1941. Based on the ,Ge-
setz zur Verhtung erbkranken Nachwuch-
ses“ (1933) sterilizations and abortions
were performed in the Maternity Hospital
under Carl Gauf3. The Anatomical Institute
obtained numerous corpses of people who
had been executed for political reasons as
well as, through Heyde, about 80 corpses
of men and women who by all appearances
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 in-
ternational fame with his new method of
tympanoplasty and his operation microsco-
pe. As the driving force behind the founda-
tion of a “head clinic” he also set the path
for a development towards the establish-
ment of interdisciplinary centers which in-
creasingly came to shape the Faculty and
which acted as crucial catalysts for cutting
edge biomedical research. In 1992, a new
center for biomedical research was opened
on the Hubland, which today brings toge-
ther members of ten different institutions,
from the faculties of medicine, chemistry
and pharmacy as well as biology., In 2002,
the “Virchow Zentrum” was established as
a national research center for experimen-
tal biomedicine, endowed with a number
of research professorships and research
groups headed by junior researchers, which
plays a major role in the “Graduate School
of Life Sciences”. Wurzburg also has come
to house a center for research on infec-
tious diseases and a center for interdisci-
plinary clinical research. In addition, sin-
ce 1971, a fair number of so-called “Son-
derforschungsbereiche” (special research
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areas) have been active, financed by lar-
ge grants from the Deutsche Forschungs-
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



CONTACT DETAILS

Mission and
Structure

The research at Chair | is dedicated to the
structure, function, distribution and regula-
tion of membrane proteins, in particular to
transporters of sugars and drugs. The me-
thods used in this research include molecu-
lar biology, cell biological and biochemical
investigations, transport measurements,
electrical measurements on Xenopus laevis
oocytes, and breeding and characterisation
of transgenic mice.

Members of chair | are: the department
head, four assistant professors, three tech-
nicians and five MD-students. One Post-Doc
and seven PhD-students funded by the Col-
laborative Research Centre (SFB 487 pro-
jects A4 and C1), an individual grant of the
Deutsche Forschungsgemeinschaft (DFG
KO872/5-1) and two grants of the interdis-
ciplinary clinical center of Wurzburg (IZKF
grants E141 and N113) are also included.

Major Research
Interests
The main focus is the elucidation of the mo-
lecular mechanisms of function and regu-
lation of physiologically important transport

proteins in the plasma membrane. One pro-
ject deals with polyspecific cation transpor-

SGLITH +/+

ters of the SLC22-family, which are involved
in the absorption of drugs in small intesti-
ne as well as in excretion of drugs and drug
metabolites in kidney and liver. The first
member of this family (OCT1, SLC22A1) of
polyspecific drug transporters was cloned in
1994 in this department. Another project
deals with the sodium-dependent D-gluco-
se transporter SGLT1. SGLT1 absorbs die-
tary D-glucose in the small intestine and
reabsorbs D-glucose from the primary urine
in the proximal tubule of the kidney. A key
element in this project is the investigation of
the regulator protein RS1 (RSC1A1), which
was cloned in 1992 in this group. RS1 regu-
lates the trafficking of SGLT1 to the plasma
membrane and modulates SGLT1 transcrip-
tion in the nucleus.

Substrate recognition and transport
mechanism of the polyspecific trans-
porters of the SLC22-family

The SLC22-family of transporters includes
polyspecific transporters for organic cations
and organic anions. The transporters bind
their respective substrate at the extracel-
lular side of the plasma membrane and
undergo structural changes during which
the substrate is first occluded and then re-
leased at the intracellular side. Using site
directed mutagenesis the research group
identified seven amino acids in the organic

SGLT1-/~

|

Fig. 1: Appearance of the intestine of mice in which SGLT1 is inactivated when they
were fed with standard diet. Wildtype (SGLT1+/+) and SGLT1 -/- mice were kept for
two months on a glucose-galactose free diet and then fed for two days with a glucose
containing standard diet. Missing D-glucose and D-galactose absorption in the SGLT1-/-
leads to an increased bacterial growth resulting in the generation of gas.
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cation transporter OCT1 that are critical for
binding of different substrates and inhibi-
tors and/or are essential for translocation.
During transport five of these amino acids
become accessible from the extracellular
and intracellular side of the plasma memb-
rane. Computer modeling of the OCT1 ter-
tiary structure in analogy to the elucidated
structure of a bacterial transporter (lactose
permease) allowed a structure-related in-
terpretation of the data. Using fluorescent
labeling of single amino acids of OCT1 mo-
tion of the 3rd, 8th and 11th transmemb-
rane domain during binding and/or trans-
port of organic cations could be demonst-
rated. Members of the SLC22-family were
expressed in a cell free expression system.
Furthermore, active transporters were pu-
rified and reconstituted in proteoliposo-
mes. In collaboration with another research
group attempts will be undertaken to crys-
tallize expressed and purified transporters
and to determine tertiary structures by X-
ray diffraction.

Functions and regulations of the so-
dium D-glucose cotransporters SGLT1
and SGLT2

To elucidate functions and regulations of
the Na*-D-glucose cotransporters SGLT1
(gene SLC5A1) and SGLT2 (gene SLC5A2)
mice were generated together with other
scientific groups in which the SLC5A1 gene
or the SLC5A2 gene was inactivated. With
mice it was possible to determine the func-
tions of SGLT1 in small intestine and kid-
ney and the function of SGLT2 in kidney.
Mice lacking functional SGLT1 developed a
glucose-galactose malabsorption syndrome
and died after weaning when they received
a glucose containing standard diet. Howe-
ver, they survived and developed well when
they were fed with a diet that did not con-
tain D-glucose and D-galactose. A couple
of years ago the intracellular regulator pro-
tein RS1 which is encoded by the intronless
gene RSC1A1 was cloned in the group of H.
Koepsell. RS1 is localized at the trans-gol-
gi network, where it inhibits the budding of
SGLT1-containing vesicles. During mitosis
or in less differentiated cells, RS1 is locali-
zed in the nucleus, where it inhibits SGLT1-
transcription. In mice with a RS1 (RSC1A1
gene) knock out, absorption of D-glucose in
the small intestine was increased. A domain
in RS1 was identified which is responsib-
le for the post-transcriptional inhibition of
SGLT1. Peptides derived from this domain
mediate a posttranscriptional inhibition of
SGLT1 expression at nanomolar intracel-
lular concentrations. Several patents have

been submitted trying to protect the use of
these peptides for the treatment of obesity
and diabetes.

Teaching

Education of medical and dental medical
students in microscopical and macroscopi-
cal anatomy and in cell biology. Education
of PhD and MD students. Classes in trans-
porters and channels.
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CONTACT DETAILS

Mission and
Structure

In the past, research in the Department Il
of the Institute was focused on two main
areas of interest. The former research group
on cell biology (head scientist: Prof. Dr. D.
Drenckhahn) analyses structural, molecu-
lar and functional properties of the cyto-
skeleton and the regulation of endothelial
and epithelial barrier. The research group
on neurobiology (head scientist: Prof. Dr. P
Kugler, Prof. Dr. E. Asan) studies the trans-
port and metabolism of neurotransmitter
glutamate and investigates the organizati-
on and ultrastructure of various CNS regi-
ons (e.g. amygdala).

The future research in Department Il of the
Institute of Anatomy and Cell Biology (Head:
Prof. Dr. S. Ergtin) will focus in the field of
new formation of blood vessels by angioge-
nesis and postnatal vasculogenesis as well
as in the field of stem cell and tissue re-
generation. Research in the department is
carried out by 11 postdoctoral scientists,
18 Ph.D. students, and 12 technical as-
sistants. Two existing experimental systems
to measure forces between molecules and
cells (atomic-force-microscopy, laser-twee-
zers) were further improved and a new tech-
nique to measure vascular permeability in
rats in vivo (single-microvessel perfusion
technique) was established. New micros-

copic facilities including live cell imaging,
morphometric and cell motion studies, and
automated analyses of cell migration and
proliferation are established.

Main research
focus

Angiogenesis, vasculogenesis, stem
cells and tissue regeneration

(S. Ergiin, R. Benndorf, D. Kremer, V. Nini-
chuck, J. Allmanritter)

Molecular and cellular processes of activa-
tion of pre-existing mature vascular endo-
thelial cells as well as the role of vascular
progenitor and stem cells in new formation
of blood vessels in the frame of cardiovas-
cular diseases, tissue regeneration, and tu-
mor vascularization will be analyzed. In the
field of progenitor and stem cells we will
focus at the role of adult stem and proge-
nitor cells residing in the vascular wall, in
particular in the vascular adventitia. These
cells have been shown to form and stabili-
ze new vessels. We will study whether and
how far these cells are involved in the neo-
vascularization during diseases and proces-
ses mentioned above. In this context, we
also want to analyze the contribution of the-
se vessel wall-resident stem and progenitor
cells to stabilization and maturation of new
vessels, a process of clinical relevance. Re-

cent analyses show that the vessel wall-re-
sident stem and progenitor cells have the
potential to differentiate into organ-specific
cells or into inflammatory cells like macro-
phages. Thus, we also want to study, which
non-vascular cells can be generated from
the vessel wall-resident stem and progeni-
tor cells. For these studies we want to use
iPS technology for reprogramming and/or
transdifferentiation of cells. Furthermore,
we will study the impact of the cell adhe-
sion molecule CEACAM1 in the regulation
of endothelial barrier. In previous studies,
we could show that CEACAM1 in endothe-
lial cells acts proangiogenic and is essen-
tially involved in the early morphogenesis
of blood vessels. Using mouse models with
CEACAM1-Knock-out, we want to analyze
the role of this molecule in atherosclero-
sis and also in tumor vascularization and
metastasis. Finally, we will study the role of
isoprostanes in the angiogenesis and post-
natal vasculogenesis in in vitro as well as in
vivo models.

Endothel barrier regulation in vivo and
in vitro

(D. Drenckhahn, J. Waschke, N. Schlegel,
A. Hibner, M. Heupel)

The endothelium lines the inner surface of
the vascular wall. We investigate how in-
flammatory mediators induce the formation

VW-SCsin diseases

= tumor,
= inflamation
* hypoxiafischemia

EVWASCs [-EPCs

# VW-HPCs / -HSCs

«VW-MSCs /-SMPCs

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. (Ergtin S, Tilki D, Klein D. Antioxid Redox
Signal. 15;15(4):981-5 2011)
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Fig. 2: Cytoskeleton and adhesion molecules (cadherins) con-
trol the barrier between blood and tissue (endothelial layer).
How inflammatory stimuli modify the barrier is one aspect in-

vestigated by the group.

of gaps between endothelial cells which al-
low the leakage of plasma into the surroun-
ding tissue and thereby may lead to severe
edema. We focus on the regulation of cell
adhesion molecules (cadherins, claudins,
integrins) and of the cytoskeleton and de-
veloped peptides stabilizing the endotheli-
al barrier.

Pemphigus pathogenesis
(D. Drenckhahn, J. Waschke, A. Hibner, M.
Heupel)

The life-threatening blistering skin disease
pemphigus is primarily caused by antibo-
dies against cell adhesion molecules (des-
mocadherins). We investigate whether the-
se autoantibodies directly interfere with
binding of these adhesion molecules (AFM-
and laser tweezer studies) or whether cell
signalling pathways are responsible for skin
blistering. We developed peptides that pro-
tect autoantibody-induced desmosomal
dissociation.

(EAAT1-5), since other-
wise it would overexcite
and damage neighboring
neurons. We try to obtain
insights into the subcel-
lular localization and translocation of gluta-
mate transporters in glutamatergic neurons.

Emotions
(E. Asan)

The corpus amygdaloideum (amygdala) is
of decisive importance for emotional pro-
cesses. Malfunctions in interconnections of
this brain area may contribute to neuropsy-
chiatric, especially affective disorders. We
analyze the structure of amygdaloid net-
works and investigate which factors could
be responsible for normal function and pa-
thologic changes.

Light and electron microscopical mor-
phology of tissues and cells of the ner-
vous system

(E. Asan)

Morphological investigations, especially on
an electron microscopy level, deliver impor-
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tant contributions to the analysis both of
changes in the nervous system which may
be the cause of neuropsychiatric disorders,
and of regeneration processes. By develo-
ping, establishing and applying novel tech-
nigues and carrying out such investigations,
we support studies in numerous clinical and
basic science projects dedicated to elucida-
te molecular mechanisms of nervous sys-
tem disorders.

Teaching

Courses in microscopic and macroscopic
anatomy, neuroanatomy and cell biology
are held for medical, biomedical and den-
tistry students (a total of 420 students per
year). The department hosts a yearly mee-
ting of the Anatomical Society (last week of
September).

Graziani A, Poteser M, Heupel WM, Schlei-
fer H, Krenn M, Drenckhahn D, Romanin
C, Baumgartner W, Groschner K. (2010)
Cell-cell contact formation governs Ca2+-
signaling by TRPC4 in the vascular endo-
thelium: evidence for a regulatory TRPC4-
beta-catenin interaction. J. Biol. Chem.
285:4213-4223.

Spindler V, Vielmuth F, Schmidt E, Ru-
benstein DS, Waschke J. (2010) Pro-
tective endogenous cyclic adenosine 5*-
monophosphate signaling triggered by
pemphigus autoantibodies. J. Immunol.
185:6831-6838.

Gliem M, Heupel WM, Spindler V, Harms
GS, Waschke J. (2010) Actin reorganiza-
tion contributes to loss of cell adhesion in
pemphigus vulgaris. Am. J. Physiol. Cell
Physiol. 299:C606-613.

Nietzer SL, Bonn M, Jansen F, Heiming
RS, Lewejohann L, Sachser N, Asan ES,
Lesch KR Schmitt AG. (2011) Serotonin
transporter knockout and repeated social
defeat stress: impact on neuronal morpho-
logy and plasticity in limbic brain areas.
Behav. Brain Res. 220:42-54.

Bonn M, Schmitt A, Asan E. (2012) Doub-
le and triple in situ hybridization for co-
expression studies: combined fluorescent
and chromogenic detection of neuropepti-
de Y (NPY) and serotonin receptor subtype
mRNAs expressed at different abundance
levels. Histochem. Cell Biol. 137:11-24.
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Mission and
Structure

The Institute of Physiology comprises Chairs
for Vegetative Physiology and for Neurophy-
siology (Prof. Heckmann). The building ac-
comodates the research laboratories and
offices, a lecture hall seating 200 students,
course laboratories, seminar rooms, and a
library. Facilities for animal husbandry, for
work with radioactive isotopes and a repair
shop are also available. The research at Ve-
getative Physiology is focused on Cardiova-
scular Physiology and three research groups
are led by the University Professors Dr. Mi-
chaela Kuhn (Head since 2005), Dr. Andre-
as Friebe and Dr. Kai Schuh.

Major Research
Interest

Our research focuses on elucidating the re-
gulation and physiological functions of gu-
anylyl cyclase (GC) receptors and their se-
cond messenger cGMPR This receptor fami-
ly comprises transmembrane receptors for
cardiac and intestinal natriuretic peptides
(e.g. GC-A for ANP and BNP; GC-B for CNP
and GC-C for guanylin) and the intracellular
nitric oxide (NO)-sensitive GC. We investi-
gate whether these different GC-receptors
mediate the formation of cGMP in sepa-
rate intracellular compartments to regula-
te different third messengers and cell func-
tions. A second research focus is the role
of SPRED (Sprouty-related protein with an
EVH1 domain) in cell proliferation and diffe-

rentiation. Our projects are funded by grants
from the DFG, in particular the SFB 487 and
688, and the IZKF and CHCF in Wrzburg.

Cardiovascular functions and cellular si-
gnaling pathways of the cardiac hormo-
nes ANP and BNP

(M. Kuhn, K. Volker, B. Gafner, H. Ober-
winkler, M. Klaiber, W. Chen, F. Werner, T.
Premsler, A. Spitzl, H. Nakagawa and Co-
workers)

The cardiac hormones atrial (ANP) and
B-type natriuretic peptides (BNP) are cri-
tically involved in the regulation of arteri-
al blood pressure and intravascular volu-
me. To dissect their cell-specific effects,
we generated different mouse models with
conditional deletion of their shared gua-
nylyl cyclase-A (GC-A) receptor or putati-
ve downstream messengers. Our observa-
tions showed that concerted renal diure-
tic and endothelial permeability actions of
endocrine ANP maintain intravascular vo-
lume homeostasis. BNP instead is more
involved in the paracrine modulation of
growth and viability of different cardiova-
scular cell types. Hence, BNP inhibits pa-
thological cardiomyocyte growth and fibro-
blast proliferation, thereby moderating car-
diac remodelling. Intriguingly, BNP exerts
the opposite actions on endothelial cells,
stimulating their proliferation and migrati-
on. In particular, BNB, produced by activa-
ted satellite cells within ischemic skeletal
muscle or by cardiomyocytes in response
to pressure load, regulates the regenerati-
on of neighboring endothelia. Notably, all
these pleiotropic actions of ANP and BNP

are mediated by the same cGMP-produ-
cing GC-A receptor (Fig. 1).

In general, cGMP regulates the activity of
different “third” intracellular messengers:
cAMP-modulating phosphodiesterases and
protein kinases. To study the cardiac role
of cGMP-activated protein kinase | (cGKI),
we generated transgenic mice with conditi-
onal, cardiomyocyte-specific ablation. Our
comparative studies in GC-A- and cGKI-
deficient mice and myocytes showed that
NPs, via GC-A/cGMP/cGKI signaling, stimu-
late the phosphorylation of the regulator of
G-protein (RGS) 2 (Fig. 2). Ultimately this
pathway inhibits myocyte Ca%*- and growth-
stimulating effects of hormones activating
Gg-coupled receptors, such as Angiotensin
Il (Klaiber et al., 2010). In addition, the-
se studies revealed that cardiomyocytes ex-
press a second cGMP-synthesizing guanylyl
cyclase, GC-B, a receptor for C-type natriu-
retic peptide (CNP). Notably, although both
receptors, GC-A and GC-B, signal via cGMP
and cGKI, their activation exerts distinct cel-
lular effects. The CNP/GC-B/cGMP/cGKI si-
gnaling pathway enhances phospholamban
phosphorylation and thereby intracellular
Ca?*- transients and contractility of myocy-
tes (Frantz et al., 2011). Together, these
observations indicate that two membrane-
bound GC receptors mediate compartimen-
talized increases of cGMP and cGKI activi-
ty in myocytes, ultimately eliciting distinct,
even opposite cellular responses.

In patients with hypertensive cardiac hyper-
trophy, ANP and BNP levels are markedly in-
creased and GC-A/cGMP responses to NPs
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Fig: 1: Pleiotropic effects of natriuretic peptides.
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SPRED2 resulted in a complex phenotype,
with dwarfism, renal failure and severe al-
terations in the production of hormones of
the hypothalamic-pituitary-adrenal axis. Our
observations in this new mouse model em-
phasize that SPRED?2 is critically involved in
the regulation of cell proliferation and diffe-
rentiation in various organs (Ullrich et al.,
2011).

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 Vegeta-
tive Physiology and Pathophysiology to stu-
dents of Medicine (3rd - 4th term).

Antihypertrophic
effects

Fig: 2: Cyclic GMP-dependent and independent signaling of the GC-A receptor

in cardiac myocytes.

are blunted due to receptor desensitization/
dephosphorylation. Our studies showed that,
in this situation, ANP binding to GC-A stimu-
lates a unique cGMP-independent signaling
pathway in cardiac myocytes, resulting in
pathologically elevated intracellular Ca2*-le-
vels. This pathway involves the activation of
Ca?* permeable transient receptor potential
canonical 3/6 (TRPC3/C6) cation channels
by GC-A, which forms a stable complex with
TRPC3/C6 channels. The resulting cation in-
flux activates voltage-dependent L-type Ca?*
channels and ultimately increases myocyte
Ca?*i levels (Fig. 2). In sum, our observati-
ons reveal a dual role of the NP/GC-A-sig-
naling pathway in the regulation of cardiac
myocyte Ca?*i homeostasis. Under physio-
logical conditions, activation of a cGMP-de-
pendent pathway moderates the Ca?*i-en-
hancing action of hypertrophic factors such
as angiotensin Il. By contrast, a cGMP-inde-
pendent pathway predominates under pa-
thophysiological conditions when GC-A is
desensitized by high ANP levels (Fig. 2). The
concomitant rise in [Ca?*]i might increase
the propensity to cardiac hypertrophy and
arrhythmias.

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

(A. Friebe, D. Groneberg, R. Jager, M. Kim-
mel, N. Bettaga, B. Lies)

NO-sensitive guanylyl cyclase (NO-GC) has
a key function in the NO/cGMP cascade by
catalyzing the synthesis of the intracellular
signaling molecule cGMP. As the most im-
portant receptor for the signaling molecule
nitric oxide (NO) NO-GC is involved in many
physiological regulatory processes. We have
generated transgenic mice with global dele-
tion of NO-GC. These mice show increased
blood pressure, gastrointestinal dysmotility,
early postnatal lethality and shortened blee-
ding time. The identities of the individual
cell types and tissues responsible for the
respective phenotypes are not yet clear. To
characterize the role of NO-GC in gastroin-
testinal motility, we generated mouse KO li-
nes in which NO-GC is specifically ablated
in smooth muscle cells or interstitial cells
of Cajal or both. Our observations in these
mice showed that both smooth muscle cells
and interstitial cells of Cajal mediate gastro-
intestinal nitrergic relaxation (Groneberg et
al., 2011).

Physiological functions of SPRED
(K. Schuh, M. Ullrich, T. Fischer, M. Abe-
Ber, P Benz)

Gene trapping is an elegant tool to com-
bine ablation of a specific gene with par-
allel analyses of promoter activity of this
trapped gene in mice. Trapping of the ubi-
quitous MAPK signalling pathway inhibitor
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Klaiber M, Kruse M, Vélker K, Schréter J,
Feil R, Freichel M, Gerling A, Feil S, Diet-
rich A, Londono JE, Baba HA, Abramowitz
J, Birnbaumer L, Penninger JM, Pongs O,
Kuhn M. (2010) Novel insights into the
mechanisms mediating the local antihy-
pertrophic effects of cardiac atrial natriure-
tic peptide: role of cGMP-dependent pro-
tein kinase and RGS2. Basic Res Cardiol.
105:583-95.

Klaiber M, Dankworth B, Kruse M, Hart-
mann M, Nikolaev VO, Yang RB, Vilker K,
GafBner B, Oberwinkler H, Feil R, Freichel
M, Groschner K, Skryabin BY, Frantz S,
Birnbaumer L, Pongs O, Kuhn M. (2011)
A cardiac pathway of cyclic GMP-indepen-
dent signaling of guanylyl cyclase A, the
receptor for atrial natriuretic peptide. Proc
Natl Acad Sci U S A. 108:18500-5.

Frantz S, Klaiber M, Baba HA, Oberwinkler
H, Volker K, Ganer B, Feil R, Hofmann F,
Kuhn M. (2011) Stress -dependent dilated
cardiomyopathy in mice with cardiomyocy-
te - restricted inactivation of cyclic GMP-
dependent protein kinase I. Eur Heart J.
Dec 23 [Epub ahead of print].

Groneberg D, Kénig B Koesling D, Frie-
be A. (2011) Nitric oxide-sensitive guany-
lyl cyclase is dispensable for nitrergic si-
gnaling and gut motility in mouse intes-
tinal smooth muscle. Gastroenterology.
140:1608-17.

Ullrich M, Bundschu K, Benz PM, Abesser
M, Freudinger R, Fischer T, Ullrich J, Ren-
né T, Walter U, Schuh K.(2011) Identifi-
cation of SPRED2 (sprouty-related protein
with EVH1 domain 2) as a negative regu-
lator of the hypothalamic-pituitary-adrenal
axis. J Biol Chem. 286:9477-88.
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Mission and
Structure

Our research focuses on synaptic trans-
mission, synaptogenesis and neuronal ex-
citability from the molecular to the cellu-
lar and systems levels. We use the mouse
and the fruit fly Drosophila melanogaster as
prime model organisms and combine elec-
trophysiological methods, molecular biolo-
gical and genetic tools, with high-end mi-
Croscopy.

Major Research
Interests

Neuronal expression of clostridial to-
xins
(K. Neuser, M. Heckmann)

SNARE proteins are key-molecules of the
synaptic machinery and cleaved by clostri-
dial tetanus- and botulinum-toxins. We use
Drosophila melanogaster and a binary ex-
pression system to control presynaptic ex-
pression of these neurotoxins. Submaximal
expression alters the kinetics of release and
provides insight into the mode of action of
the toxins and the function of SNARE pro-
teins in transmitter release.

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

Presynaptic active zones are too small to
be resolved by conventional light microsco-
py. In electron micrographs active zones of
neuromuscular endplates appear as orde-
red structures. We study this preparation
using super-resolution dSTORM light mic-
roscopy together with the Sauer laboratory
(Department of Biotechnology and Biophy-
sics) with the aim to identify the molecular
components of this ordered structure.

Latrophilins - the molecular bridge bet-
ween neuronal organization and synap-
tic function

(T. Langenhan)

Latrophilins are ancient surface receptors,
which are found on neuronal and epider-
mal cell types from earliest developmental
stages onwards. Latrophilins are involved in
coordinating the distribution of polarity in-
formation within an epithelium, a process
described as planar cell polarity. Planar cell
polarity is required to shape the proper ar-
chitecture of epithelial structures such as
the lamination of the mammalian cortex. At
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the same time, latrophilins appear to con-
trol key events during synaptic vesicle exo-
cytosis through unknown mechanisms, and
can thereby partake in synaptic transmissi-
on. We investigate, which properties of la-
trophilin receptor molecules allow for the-
se widely differing tasks using the fruit fly
and the nematode C. elegans as model sys-
tems.

Drosophila MAN1 regulates BMP signa-
ling at the neuromuscular junction
(N. Wagner)

Bone morphogenic proteins (BMPs) regula-
te a variety of cellular processes, including
cell differentiation, developmental proces-
ses and tissue homeostasis. BMP signaling
responses are refined by distinct secreted
and intracellular antagonists in different cel-
lular and temporal contexts. We could show
that the inner nuclear protein MAN1 is a tis-
sue-specific antagonist of BMP signaling in
Drosophila. MAN1 mutants show reduced
locomotor activity and electrophysiology re-
cordings uncovered a new presynaptic role
of MAN1 at the neuromuscular junction. We
found that synaptic transmission is severely
impaired and short-term synaptic plasticity
is altered in MAN1 mutants. Reduction of a
BMP-ligand Gbb ameliorates these defects,
indicating that the phenotype in MAN1 mu-
tants reflect changes in BMP signaling at
the neuromuscular junction.

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 sz 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-
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Fig.1: Molecular Structure of Active Zones.
Investigations by the Kittel Emmy-Noether
group in collaboration with the Sauer labo-
ratory (Department of Biotechnology and
Biophysics) concerning the spatial distribu-
tion of the Bruchpilot (Brp) protein in ac-
tive zones. Application of ,,Super-Resoluti-
on*“ 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).

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-
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
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.
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Eckert M, Egenberger B, Déring F, Wisch-
meyer E. (2011) TREK-1 isoforms gene-
rated by alternative translation initiation
display different susceptibility to the anti-
depressant fluoxetine. Neuropharmacology
61:918-923.

Geis C, Weishaupt A, Hallermann S, Gru-
newald B, Wessig C, Wultsch T, Reif A,
Byts N, Beck M, Jablonka S, Boettger MK,
Ugeyler N, Fouquet W, Gerlach M, Meinck
HM, Sirén AL, Sigrist SJ, Toyka KV, Heck-
mann M, Sommer C. (2010) Stiff person
syndrome-associated autoantibodies to
amphiphysin mediate reduced GABAergic
inhibition. Brain 133:3166-3180.

Hallermann S, Kittel RJ, Wichmann C,
Weyhersmdiller A, Fouquet W, Mertel S,
Owald D, Eimer S, Depner H, Schwérzel
M, Sigrist SJ, Heckmann M. (2010). Na-
ked Dense Bodies Provoke Depression. J
Neurosci 30:14340-14345.

McGuinness L, Taylor C, Taylor RDT, Yau C,
Langenhan T, Hart ML, Christian H, Tynan
PW, Donnelly R Emptage NJ. (2010)
Presynaptic NMDARs in the hippocampus
facilitate transmitter release at theta fre-
quency. Neuron 68:1109-1127.

Triphan T, Poeck B, Neuser K, Strauss R.
(2010) Visual targeting of motor actions
in climbing Drosophila. Curr Biol. 20:663-
668.



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 va-
riety of human cancerous diseases, ani-
mal models are especially suited to ana-
lyse basic mechanisms of tumor develop-
ment and tumor progression on the genetic
and molecular level. Small laboratory model
fish species, the Medaka and Xiphophorus,
are used to study melanoma formation in-
vivo in a comparative approach with mouse
and human melanoma cell lines. This led
us to a better understanding of the intracel-
lular processes, which are responsible for
the transformation of normal, healthy pig-
ment cells to highly malignant tumor cells.
Through proteome and microarray analy-

-

ses, as well as transcriptome seq analyses,
novel melanoma molecules were identified.
The usefulness of these as tumor markers
or therapeutic targets is currently evalua-
ted. Of special importance was the finding
that a high signalling output of the mela-
noma inducing growth factor receptor Xmrk
leads to senescence of melanocytes and a
nevus cell-like appearance. This contribu-
tes to the clinical important, but still unsol-
ved question, whether nevi represent a be-
nign, precancerous state of the malignant
melanoma.

The intracellular signaling network is criti-
cally involved in neoplastic phenotype de-
velopment of tumor cells. The changes that
occur on this level during tumor formation,
from the first transformed cell to the final
malignant stage, are therefore the key for
a better understanding of cancerous di-
seases. Consequently, components of the
signaling network are intensively scrutinized
for their usage as diagnostic markers and
therapeutic targets.

In the Xiphophorus and medaka melanoma
model systems the primary signal transduc-
tion events induced by the receptor tyrosi-
ne kinase Xmrk became recently reasonab-
ly well understood on the molecular level.
Importantly, similar events occur during the
generation of human melanoma. Examples
are the activation of the MAP kinase pa-
thway by BRAF V60OOE and NRAS Q61K, or
the activation of the PI3 kinase pathway by
NRAS Q61K or PTEN deletion. The “division
of labor“ between the MAP kinase and the
PI3 kinase pathways in human melanoma
is one subject of our studies. Recent results
point to an important cross-talk, which me-
diates sensitivity or resistance to chemo-
therapeutic drugs.

Many additional melanoma-relevant pa-
thways are simultaneously activated by
the oncogenic Xmrk receptor, which of-
fers the possibility to use this oncogene to
search for new molecular players relevant

Fig. 1: Medakafish embryos, partially depicted in false color, from the analysis of a new

melanoma overexpressed pigment cell gene.
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Fig. 2: Fig 2. Localization of the DREAM-
target gene GAS2L3 to the midbody du-
ring cytokinesis. Red: GAS2L3, blue: DNA,
green: tubulin.

for melanoma in general. Applying high-th-
roughput methods to our in-vivo and in-vit-
ro systems revealed a large number of ge-
nes and proteins that are regulated in re-
sponse to Xmrk activation. These include
several transcription factors, but also an-
tioxidant proteins such as peroxiredoxins.
We have observed that peroxiredoxins are
also upregulated by the endogenous on-
cogenes of many human melanoma cell
lines. An efficient antioxidant capacity is
particularly important to counteract mela-
noma oncogenes, which can generate high
amounts of reactive oxygen species. We
have shown that high levels of reactive oxy-
gen species lead to extensive DNA dama-
ge and to the generation of multinucleated
senescent melanocytes. The characteriza-
tion of the senescence process and its ef-
fect on the melanocytes are subject of our
ongoing studies.

The role of tumor modifiers is studied in
the fish medaka, which offers the possibili-
ty of genetic manipulation by transgenesis,
whole genome mutagenesis and high th-
roughput drug screens. We have generated
a transgenic line, which produces sponta-
neously pigment cell tumors due to overex-
pression of xmrk under control of the mitf
promoter. Candidate tumor modifier genes
are functionally analyzed in double trans-
genics. To identify novel modifiers, a whole
genome mutagenesis screen on the mitf::
Xmrk transgenic background is performed.
We have found already several mutants
that enhance or ameliorate the malignant
process. Those were identified by their
phenotypic effects. The corresponding ge-
nes will be isolated after outcrossing, fine
mapping onto the genome and molecular
cloning from an existing arrayed BAC libra-
ry and then functionally characterized.

The role of the pRB/E2F pathway in gene
expression and cell cycle progression
(S. Gaubatz)

Our research focuses on E2F transcription
factors, the retinoblastoma protein and re-
lated pocket proteins. These proteins play
key roles in the regulation of cellular proli-
feration, differentiation and apoptosis and
they have been implicated in tumorigene-
sis. We have recently identified a novel E2F/
pocket protein complex in human cells that
is related to similar complexes in inverte-
brates. The composition of the complex is
dynamic and in quiescent cells it associa-
tes with p130 and E2F4 and contributes to
the repression of E2F-regulated genes. In
late S phase, the interaction of DREAM with
p130/E2F4 is lost and DREAM now binds
to the B-MYB transcription factor. Genome
wide expression studies have shown that
DREAM-B-MYB is required for activation of
a cluster of genes required for entry into mi-
tosis, spindle assembly and cytokinesis. In-
activation of the LIN9 subunit of DREAM in
the mouse results in early embryonic letha-
lity at the peri-implantation stage. DREAM
subunits have also been implicated in tu-
morigenesis. We are currently investigating
the possibility that DREAM promotes tu-
morigenesis by interfering with the mitotic
spindle checkpoint and by increasing geno-
mic instability. We are also interested in the
function of novel target genes of DREAM
that play important roles in cytokinesis and
genome stability.
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CONTACT DETAILS

Mission and
Structure

The department of Physiological Chemistry
Il (PCIl) is part of the ,Biozentrum* foun-
ded in 1990, in which 10 institutions from
the faculties of Biology, Chemistry and
Medicine co-operate in teaching and re-
search. PCIl teaches biochemistry for pre-
clinical students in Medicine and Dentistry
and for the Bachelor students of Biomedi-
cal sciences. Six research groups work at
PCII, two of which are headed by junior in-
vestigators (Dr. Nikita Popov and Dr. Daniel
Murphy). The major research aim of PCII is
to understand the function of the Myc fami-
ly of nuclear oncoproteins, which contribu-
te to the majority of all human cancers. A
second research aim is to use mouse mo-
dels and functional genomic tools to iden-
tify novel strategies for the therapy of hu-
man cancers.

Major Research
Interests
Function and Regulation of the Human

Myc Proto-oncogene
(M. Eilers)

The MYC family of proto-oncogenes parti-
cipates in the genesis of the majority of all
human tumors. The three genes of this fa-
mily encode nuclear proteins that are cen-
tral regulators of cell growth and cell proli-
feration. They exert this control at least in
part by binding to specific DNA sequences

and affecting the transcription of multiple
genes involved in protein synthesis, me-
tabolism and cell proliferation. Many cen-
tral questions about the basic function of
Myc and the regulation of its multiple ac-
tivities remain unanswered. The aim of our
research is to unravel how Myc functions
and to devise strategies to use this know-
ledge for the treatment of human disease.
The junior group of Nikita Popov studies ubi-
quitination of Myc and its functional conse-
quences; the group of Dan Murphy deve-
lops novel mouse models to study the role
of Myc in tumor progression. In 2011, Ar-
min Strauss started a new clinically orien-
ted junior group (in co-operation with the
Department of Surgery).

Control of Cell Growth in Drosophila
(P Gallant)

The fruit fly Drosophila melanogaster offers
a unique model system that allows the ge-
netic analysis of pathways controlling cellu-
lar growth, and of their effects on organis-
mal growth and on cell proliferation. We use
several strategies to identify novel growth
regulators that act either in a cell autono-
mous or a systemic manner.

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

* Elucidation of structure and mechanism
of the enzyme
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Fig. 1: A negative feedback loop controls expression of Myc in epithelial cells. The left
graph shows that Myc induces expression of a kinase, MK5, which in turns phosphoryla-
tes members of the FoxO family of proteins that restrict Myc expression. The panel on
the right shows that expression of Mk5 is silenced during progression of colon carcino-
mas and that loss of Mk5 correlates with an increased risk of distant metastases. The

data are taken from Kress et al. (2011).
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Fig. 2: Systemic growth effects exerted by Drosophila Myc. The knock-down of Myc ex-
clusively in the larval fat body (corresponding to the vertebrate liver) reduces the growth
rate of eye imaginal discs (panel A2) and results in adult flies with smaller eyes (B2).
Panel C shows the result of an enzymatic assay we have developed that allows the rapid
detection of such growth defects in total lysates of single larvae and can be used for a

systematic genetic screen.

* 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

Structure, Mechanism and Cellular Func-
tions of Growth and Differentiation Factors
(W. Sebald)

We are focussing on Interleukins involved
in generation and maintenance of allergic
diseases and asthma, as well as on BMPs/
TGF-betas, which regulate the development
and regeneration of tissues and organs. Our
ongoing projects concern the molecular re-
cognition and primary activation steps in
BMP/GDF-receptor complexes as well as
the analysis of interleukin-4 antagonists.

Teaching

The chair of Physiological Chemistry Il in
conjunction with the Chair of Physiologi-
cal Chemistry | and with the Chair of De-
velopmental Biochemistry teaches Bioche-
mistry and Molecular Biology to the more
than 400 students of Medicine and Den-
tistry per year. We also teach Biochemistry
to the 24 annual students of Biomedicine
(B.Sc./M.Sc.).
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CONTACT DETAILS

Mission and
Structure

The scientific interests within the Chair of
Developmental Biochemistry range from
elucidation of the molecular control of de-
velopment and differentiation processes to
the uncovering of disease mechanisms that
are brought about by deregulation of the-
se pathways. The current focus is on the
development of the cardiovascular system
and the kidneys as well as on childhood kid-
ney cancers, i.e. nephroblastomas (Wilms
tumor). These projects are funded by the
DFG, the BMBF and the Wilhelm-Sander-
Foundation. The Chair participates in the
training of students of Medicine and Den-
tistry, Biology, Chemistry and Biomedicine.
Since fall 2009 the teaching spectrum has
been expanded to include our newly estab-
lished study program in Biochemistry.

Major Research
Interests

Analysis of Hey gene functions

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 vit-
ro 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

processes are still largely unknown. Current
efforts are directed towards their identifica-
tion 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 speci-
fic regulatory mechanisms of Hey proteins
can be elucidated.

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.

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 macropha-
ges. While Hey2 functions in the inner ear
appear to be independent of Notch signa-
ling, the latter is essential in macrophages.
Furthermore, Heyl and HeylL are involved
in bone homeostasis. This underscores that
Hey genes can be activated by different sti-
muli in a variety of cell types and they li-
kely regulate a multitude of physiological
functions, as has been expected from their
complex expression patterns in numerous
organs.

Nephroblastomas / Wilms tumors

Wilms tumors are early childhood kidney
cancers that originate from a failure of em-
bryonic precursor cells to fully differentiate.
Within the framework of the German Wilms
tumor study we have established a tumor
bank that by now includes more than 1000

Jag1 PS1/2

Notch1,4

| transkriptionelle
Antwort

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.

tumors and corresponding control tissues.
These are routinely screened for chromo-
somal alterations and mutations in known
tumor genes like WT1 or CTNNB1 and they
are used to identify novel biomarkers and
target structures for improved diagnosis and
treatment.

All attempts to analyse 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 pri-
mary cultures that can be used for func-
tional studies. These cultures recapitulate
critical features of these tumors, namely
the stromal and epithelial components. We
have not yet been able to establish conditi-
ons for the grow 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-

Fig. 2: Wilms tumors are often comprised of different cell types and these can initially be
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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.

The large number of samples available from
our tumor bank greatly facilitated the iden-
tification of a new gene locus that is affec-
ted in clear cell sarcoma, another pediatric
kidney tumor. Furthermore, a tumor-speci-
fic antibody signature could be established
from sera of Wilms tumor patients in a col-
laboration with the Institute for Human Ge-
netics of Saarland University (Homburg).
Such biomarkers are of special importance
in the case of Wilms tumors to enable non-
invasive early diagnostics and monitoring,
since these tumors are generally treated by
upfront chemotherapy without confirmatory
tissue biopsy.

. Teaching

The Chairs of Physiological Chemistry | and
Il and the Chair of Developmental Bioche-
mistry offer a broad spectrum of lectures,
seminars and practical courses. A focus is
on the theoretical and practical training of
more than 400 students of Medicine and
Dentistry in their curricular subjects Bio-
chemistry and Molecular Biology. In additi-
on, students of Biomedicine (B.Sc./M.Sc.)
are taught in Biochemistry, Molecular Bio-
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logy and Developmental Biology. For Bio-
logy and Biochemistry students advanced
modules with a focus on Biochemistry, De-
velopmental Biology and Tumor Biology are
offered. Additional training courses for PhD
students are offered within the framework
of the research training group 1048 (Gradu-
iertenkolleg Organogenese) and the Gradu-

ate School of Life Sciences (GSLS).
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Mission and
Structure

The origins of the Institute for the History
of Medicine date back to the 19th 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. The Institu-
te is housed in a former ONT-clinic gene-
rously donated for the purpose by the late
Wurzburg professor Horst Wullstein and his
wife Sabina. It occupies additional rooms
in the former Zoology building in the city
center. The Institute’s library comprises
about 60.000 volumes and ranks among
the largest of its kind in the German spea-
king area.

Major Research
Interests

Research at the Institute focuses on pre-
modern medicine (ca. 1400-1850). More
recently, the history of medical ethics and
palliative care from the Middle Ages until to-
day has emerged as a second area of spe-
cial interest. A number of research projects
are currently undertaken at the Institute or
are just about to be concluded.

Early modern physicians’ correspon-
dence

(M. Stolberg, S. Grone, S. Herde, U. Schle-
gelmilch, T. Walter)

Under the auspices of the Bayerischen Aka-
demie der Wissenschaften, a work group for
the study of early modern physicians’ cor-
respondences has been established in ear-
ly 2009. Over the next 15 years, the group
will undertake a systematic survey of the
thousands of letters written by and to 16th-
and 17th-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 wide range of topics. They reflect,
for example, professional networks and the
dissemination new medical findings and
theories but they also provide manifold in-
sights 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, digital reproductions of the origi-
nal letters will be made accessible to the
international research community via OPAC.
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Institute for the History of Medicine

After positive evaluation in the fall of 2011,
the project has been accorded a first ex-
tension for another five years, as of Janu-
ary 2012.

Out-Patient Medical Care 1500-1850
(M. Stolberg, K. Nolte, S. Schlegelmilch, S.
Neuner, F. Wiesendanner)

In two projects which are part of a German-
Swiss-Austrian research network funded
by the Deutsche Forschungsgemeinschaft
(DFG) and coordinated by M. Stolberg a
physician*s medical practice around 1650
and domestic out-patient care provided by
the policlinics in Warzburg and Géttingen
around 1800 are studied. Work focuses, in
particular, on the organization of ordinary
medical practice, the class, age and gen-
der of the patients and the way in which the
medical theories of the time informed ordi-
nary diagnostic and therapeutic practice at
the bed-side. More recently, these projects
have been complemented by research on
the history of medical practice and medical
note-taking in the 16th-century and on the
role of medicine in the emergence of early
modern empiricism and the scientific revo-
lution of the 17th 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 ordinary physicians, nurses, relatives
and patients dealt with these issues on a
day-to-day basis. Work on this project which
was originally funded by the Fritz Thyssen-
Stiftung has changed established historical
knowledge in crucial respects. It has shown,
for example, that various means to achie-
ve active euthanasia were widely accepted
among the population across Europe and
that individual physicians already around
1800 publicly endorsed active euthanasia
on dying patients, a century earlier than
had hitherto been assumed. Analysis of the
changing attitudes towards truth-telling in
the case of fatal prognosis and towards in-
formed consent to painful and risky opera-
tions has shown the crucial importance of
changing roles and patterns of interaction
among patients, relatives, physicians, nur-
ses and priests. Work in this area is expec-
ted to reach its conclusion soon with the
publication of a book on the cultural histo-



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

ry of the medical and nursing care of mori-
bund patients in the 19th century.

History of Palliative Medicine and Ter-
minal Care
(M. Stolberg, H. Langrieger, K. Max)

The long pre-history of modern palliative
medicine is virtually unknown. In this DFG-
funded project we have pursued for the pe-
riod from the 16th to the 20th centuries
how physicians and nurses dealt with in-
curable and dying patients and analyze the
changing role of hospitals, poor-houses and
similar institutions in the care of such pa-
tients. The project, which has resulted in a
number of papers, dissertations and a book
on the history of palliative medicine from
1500 until today, was concluded in 2010.

Monastic Medicine
(J. G. Mayer, R. Windhaber)

This 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 courses
in Medical Terminology and Professional
Orientation every term, for students of me-
dicine and of dentistry, as well as two medi-
co-historical seminars. In addition, online-
courses in medical terminology have been
developed which are open to all Bavarian
students of medicine and dental medicine
via the “Virtuelle Hochschule Bayern”. The
Institute is also responsible for the course
in “History, Theory and Ethics” for medical
students in their third year. Furthermore, a
wide variety of elective courses and semi-
nars is offered, ranging from Medical Eng-
lish and courses in bibliography and pale-
ography to seminars dealing with specific
topics of medico-historical interest. The In-
stitute is also responsible for the teaching
of medical history and medical theory at
the University of Regensburg and individual
members support teaching activities at the
Historical Faculty in Wirzburg.
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CONTACT DETAILS

Mission
statement

The Institute of Clinical Epidemiology and
Biometry at the University of Wurzburg
(ICE-B, Chair: Univ.-Prof. Dr. P U. Heu-
schmann) was newly founded in October
2011. The Institute represents the disci-
plines of clinical epidemiology and biome-
try in research and training at the medi-
cal school of the University of Wurzburg.
The ICE-B primarily addresses research
questions related to patients care. The
research focus of the institute includes
studies on: causes of diseases and re-
spective risk factors; therapy and preven-
tion; prognosis and outcome; diagnosis
and screening; as well as adequacy and
quality of medical care for diseases and
syndromes. These clinically relevant pa-
tient-oriented research questions will be
addressed by quantitative epidemiologi-
cal methods.

The study portfolio of the institute com-
prises innovative interdisciplinary research
projects in the field of clinical epidemiolo-
gy and biometry. These projects are imple-
mented in close cooperation with depart-
ments as well as research infrastructures
of the University Hospital and the Univer-
sity of Wlrzburg, e.g. the Comprehensive
Heart Failure Center or the Center for Cli-
nical Studies. The research projects will be
developed at the interface between clini-
cal medicine and epidemiology using up-
to-date epidemiological and biometrical
methodology.

Research
focus

The ICE-B is conducting independent re-
search projects. The research objectives
of the institute are structured into three
main research areas: clinical research;
prognostic studies; and health services re-
search.

Clinical research

Main focus of this research area is to de-
velop new methods for designing and ana-
lyzing various types of clinical studies. This
area also includes the support of ongoing
clinical studies within the University Hospi-
tal and the University of Wirzburg. In ad-
dition, a close interaction with the Center
for Clinical Studies of the University Hospital
Wirzburg is planned. For the scientific lead
of this research area a W2 professorship is
currently being appointed.
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Prognostic studies

The research area prognostic studies aims
to establish, maintain, and analyze cohorts
of patients at increased risk for or with the
diagnosis of a respective disease condition.
These studies include for example: to inves-
tigate natural history, causes, and patterns
of disease occurrence; to develop new mo-
dels for predicting prognosis and outcome
at various stages of the disease continu-
um; to determine strategies for preventing
disease or complication occurrence; to de-
velop interventions for improving mortality
and morbidity in specific diseases.

One main research focus in this area is rai-
sing the research profile of disease specific
registers as well as of routine data for de-
termining the natural course of a disease
as well as for identifying high risk patients
in clinical care settings. For example, data
from regional registers for quality assuran-
ce in acute stroke care collaborating within
the German Stroke Register Study Group
(ADSR, see figure 1) are used for prognostic
research purposes, such as: identifying in-
dividual and structural factors influencing
early outcome of diseases; prioritizing po-
tential target conditions in routine care; and
designing future intervention studies to im-
prove morbidity and mortality.

Health services research

The theme health services research prima-
rily addresses research questions related
to adequacy and quality of medical care.
These studies comprise the development
of methods to monitor quality of routine
medical care in different health care set-
tings as well as of measures to improve

Fig. 1: Participants of the German
Stroke Registers Study Group (as at
31.12.2010).



delivery of health care in the general po-
pulation.

The focus of this area is to improve the
translation of results from clinical studies
into clinical care of the general population
(phase Il translation research). As an ex-
ample, the collaborative project ,The Euro-
pean Implementation Score (EIS) Collabo-
ration” shall be mentioned, which is funded
within the framework 7 of the European Uni-
on and is coordinated by King's College Lon-
don. Aim of this project is the development
of a methodology to assess the degree of
implementation of research evidence into
clinical practice. Based on examples from
clinical care of patients with stroke or esta-
blished coronary heart disease, factors will
be identified that predict a successful imp-
lementation of research evidence into cli-
nical practice. For this purpose, data from
national or regional stroke audits from 7 Eu-
ropean countries will be analyzed by ICE-B
researchers.

Furthermore, the EUROASPIRE (European
survey of cardiovascular disease preventi-
on and diabetes) study will start in 2012 as
collaborative project between the ICE-B, the
Comprehensive Heart Failure Center Wurz-
burg (Prof. Dr. S. Stoérk) and a number of ad-
ditional departments of the medical faculty.
This multicenter European cross sectional
survey will assess the quality of seconda-
ry prevention as well as the management
of lifestyle factors, vascular risk factors and
drug prevention in daily clinical practice in
patients with established coronary heart di-
sease. This study is coordinated by the Eu-
ropean Society of Cardiology and the Euro-
pean Association of Cardiovascular Preven-
tion and Rehabilitation.

Methodological research platform

The ICE-B will also be established as a com-
prehensive methodological platform for the
medical faculty of the University of Warz-
burg for addressing patient-oriented re-
search questions. Integrating epidemiolo-
gical and biometrical expertise early in the
process of developing and running a study
considerably improves the quality of the re-
search project as well as the likelihood of its
success. The institute provides all metho-
dological tools for developing, running and
analyzing various types of patient-oriented
research projects. Advanced tools for data
management will be employed, such as the
digital reading of questionnaires, which are
established at the ICE-B.

A strong focus of the institute also covers
methodological research for developing
and applying new methods in the field of

clinical epidemiology and biometry that will
be used in collaborative research projects.
These methods include for example: no-
vel approaches in intervention studies (e.g.
cluster trials, multistage interventions); new
methods to control confounding in observa-
tional studies (e.g. propensity score analy-
sis, multilevel analysis); potential utilizati-
on of routine datasets (e.g. needs assess-
ment, outcomes evaluation in pragmatic tri-
als); raising the research profile of disease
specific registers (e.g. linkage for endpoint
evaluation in cohort studies, determining
external validity); medical decision analyses
(e.g. economic modeling approaches, de-
cision tree analyses); and developing new
ways of implementing research findings in
clinical care (e.g. telemedicine, inter-secto-
ral benchmarking).

Teaching

Another emphasis of the institute is to im-
prove education and training of young sci-
entists and physicians in epidemiology and
biometry. For this purpose, teaching activi-
ties will be implemented early in the cur-
riculum of medical students. Starting in
summer 2012, the ICE-B will provide newly
structured lectures and seminars in epide-
miology and biometry for medical students.
The training activities will focus on interac-
tive elements and practical exercises, such
as small group courses, to demonstrate the
relevance of epidemiology in daily clinical
practice.

Furthermore, advanced education activities
in the area of clinical research, clinical epi-
demiology and health services research will
be established in Warzburg to qualify young
scientists to conduct independent patient-
oriented research projects. For this purpo-
se, the ICE-B will contribute in collaboration
with a number of established research fa-
cilities in Warzburg (e.g. the Comprehensi-
ve Heart Failure Center) to various training
and education activities in the area of cli-
nical research currently being established.
These activities comprise for example the
establishment of a new section Clinical Sci-
ences within the ,Graduate School of Life
Sciences (GSLS)“, the planned establish-
ment of a program ,,Clinical Research” and
a Master course ,,Clinical Sciences and Epi-
demiology” for medical students, and the
support of a curriculum ,,Clinical Research®
for residents and fellows.
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Mission and
Structure

The focus areas of the Division of Medical
Psychology, Medical Sociology, and Rehabi-
litation Research include research, educati-
on, and patient care. The research topics
comprise psychosocial factors of somatic di-
seases and processes involved in disease
coping and rehabilitation. The division also
offers a variety of medical education cour-
ses, including “Medical Psychology and So-
ciology” in the pre-clinical study section and
“Psychotherapy and Psychosomatic Medici-
ne” as well as “Rehabilitation” in the clinical
section. In the area of patient care, a psy-
chotherapeutic out-patient division and con-
sultation-liaison services for the University
Hospital are provided.

Currently, 4.5 researchers are financed
through the division‘s budget and another
18 through third-party payers. Several close
clinical and research co-operations exist
with the University Hospital. The division is
a member of the Comprehensive Heart Fail-
ure Center and of the Comprehensive Can-
cer Center, with Prof. Faller serving as head
of the Psychooncological Service.

Major Research
Interests

Psychocardiology
(H. Faller)

Our research, which is performed in coo-
peration with the Department of Internal
Medicine | (Prof. Angermann, Prof. Stork,
Prof. Ertl), examines which factors put pa-
tients with chronic heart failure at risk for
depression and whether depression itself is
a risk factor for heightened mortality (Fig.
1). Moreover, an intervention for optimizing
disease management programs 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, are
being determined in a multi-center study.
For the development of the S3-Guidelines
Psychooncology, a systematic review and
meta-analysis regarding the effectiveness
of psychooncological interventions was per-
formed. A further research focus is on the
impact of response shift on the assessment
of quality of life.

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

Innovative educational concepts designed
to improve patient-centeredness through
the employment of new didactic methods
have been developed and evaluated for va-
rious chronic conditions, including chro-
nic low back pain, coronary artery disease,
chronic heart failure, breast cancer and in-
flammatory bowel diseases. These con-
cepts implement specific strategies to in-
crease the sustainability of education ef-
fects and to transfer newly learned skills into
common everyday situations. Examples of
these concepts include behavioral planning
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Fig. 1: Depression and survival rate of patients with chronic heart failure.
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Fig. 2: Impact of disease severity and depression on patients’ quality of life in chronic

heart failure.

and after-care using modern media. Mo-
reover, a survey covering the present state
of educational programs offered for medi-
cal rehabilitation patients in Germany was
performed and our online patient education
database extended. In another project, the
effectiveness of methods used to dissemi-
nate innovative educational programs into
routine health care is being examined.

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

A further research focus is on the develop-
ment and psychometric evaluation of self-
assessment instruments for health-related
quality of life and other patient-reported out-
comes. In collaboration with the Depart-
ment of Internal Medicine |, an innovative
tool for the assessment of disease-specific
quality of life in chronic heart failure patients
has been psychometrically validated (Kansas
City Cardiomyopathy Questionnaire; Fig. 2).
In a multi-center study, the Health Education
Impact Questionnaire (heiQ) has been trans-
lated, adapted and psychometrically evalua-
ted in collaboration with the Medical Univer-
sity of Hannover. This is the first instrument
to allow for a generic assessment of self-ma-
nagement skills used as proximal outcomes
of patient education programs.

Occupational Rehabilitation
(S. Neuderth, H. Vogel)

To increase the chances of medical reha-
bilitation patients returning to work, early
identification of patients with occupation-
al impediments and corresponding occu-
pational treatments are necessary. Thus,
several projects aim to develop screen-
ing instruments for occupational impedi-

ments, to create a survey of the present
state of work-related treatments in reha-
bilitation, to disseminate benchmark mod-
els into routine care, to foster shared deci-
sion making regarding treatment selection,
and to evaluate medical-occupational re-
habilitation.

Quality Management
(H. Vogel, S. Neuderth)

Quality management programs have been
developed for a large number of instituti-
ons. These include quality management
concepts for medical rehabilitation carried
out by the German Statutory Accident In-
surance and for prevention and rehabilitati-
on in mother-child-clinics. Another method
of quality assurance is the development of
therapy standards for the rehabilitation pro-
cess. In the context of the guideline pro-
gram of the German Statutory Pension In-
surance, the division is responsible for the
field of medical rehabilitation for children
and youth. In addition, various projects
address the quality management of social
medicine assessments as performed by the
German Statutory Pension Insurance.

Emotions and Eating
(M. Macht)

The consumption of food as a means of
stress reduction, termed emotional eating,
poses a considerable health risk. To explo-
re the association of emotions and eating in
everyday life, the experience-sampling me-
thod using personal digital assistants was
employed. In an evaluation study, the ef-
fectiveness of a group intervention aimed at
improving emotion regulation and reducing
emotional eating is being examined.
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Teaching

As part of the subjects “Medical Psycholo-
gy” and “Medical Sociology”, the following
classes are provided: Lectures, Courses,
and Integrated Seminars/Seminars with
Clinical Aspects. An optional seminar “Re-
search Methods and Evaluation (Evidence-
Based Medicine)” is also offered. More-
over, the division coordinates the Lecture
“Rehabilitation”, offers the Seminar “Re-
habilitation Research”, and co-teaches the
integrated lecture and integrated practical
courses “Psychiatry, Psychosomatics, and
Psychotherapy”. The integration of simula-
tion patients into various parts of the me-
dical curriculum is coordinated, and both
teaching and coaching to improve efficient
learning and to prevent test anxiety are of-
fered.
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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 as well
the education of students in medicine, den-
tistry 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 epidemiological
monitoring of putative outbreaks of menin-

Institute for Hygiene and Microbiology

gococci diseases. The institute is part of the
pan-European network of reference centres
“European Monitoring Group on Meningo-
cocci”. In cooperation with the European
Center for Disease Control (ECDC) the “La-
boratory surveillance and external quality
assurance of invasive bacterial diseases in
EU“ (IBD-labnet) project is coordinated by
the Institue for Hygiene and Microbiology
which focuses on the establishment of an
Eurpean laboratory network for the surveil-
lance of invasive infections caused by Neis-
seria meningitidis, Streptococcus pneumo-
niae und Haemophilus influenzae. Moreo-
ver, on behalf of the Robert-Koch Institu-
te the institute also functions as consiliary
laboratory for Haemophilus influenzae and
echinococcosis, employing special diag-
nostic tests and providing advice on diagno-
sis, therapy, prevention and epidemiology.

Major Research
Interests

Infection biology of meningococcal di-
sease
(A. Schubert-Unkmeir, M. Frosch)

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 a transcriptional regulator invol-
ved in bacterial cell interaction.

Merge
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Fig. 1: Effect of N. meningitidis on the tight junction proteins occludin and ZO-1 (Schu-
bert-Unkmeir, A. et al., 2011. PLoS Pathog. 6:e1000874). Human brain microvascular
endothelial cells were infected with N. meningitidis strain MC58 and cells were immu-
nostained for occludin and ZO-1. Cells infected with N. meningitidis strain MC58 sho-
wed dissociation of occludin (green fluorescence) from the cell membrane and a diffuse

localization in the cytoplasm at 24 h p.i.
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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.

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

Neisseria meningitidis usually lives as a
commensal bacterium in the upper airways
exclusively of humans but occasionally can
also cause life threatening diseases. Due
to the lack of a suitable animal model the
genetic basis of meningococcal virulence is
only poorly understood so far. Consequent-
ly, the evolutionary and functional genomics
of meningococci constitutes another main
research focus of the institute. In particular,
by comparing the genomes and transcrip-
tomes of invasive and carriage isolates we
experimentally investigate the genetic basis
and the mechanisms of meningococcal pa-
thogenicity as well as their evolution in ex
vivo infection models.

Host cell interaction with Staphylococ-
cus aureus
(B. Sinha)

Staphylococcus aureus is one of the most
common causes of bacterial infection in hu-
mans. Despite this, a high proportion of the
healthy population is colonized without suf-
fering from infection. To understand this in-
teraction we characterize the interplay bet-
ween S. aureus and host cells. We have

- i

Fig. 2: Protoscolex larval stage of Echino-
coccus multilocularis in invaginated form.

shown that S. aureus is able to invade host
cells and persist intracellularly during infec-
tion. Invasion of host cells involves a phago-
cytosis related process. The maturation of S.
aureus containing phagosomes, induction of
host cell death, cytoskeletal rearrangement
upon invection, and a possible correlation
between invasive potential and virulence are
in the focus of current research. In addition,
the response of S. aureus to contact with bi-
ocides and detergents is analyzed.

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

Alveolar echinococcosis is a life-threate-
ning parasitosis in humans causing destruc-
tion of liver tissue by the tapeworm larva.
We have shown that hormonal host-para-
site cross communication via evolutionari-
ly conserved signalling systems occurs du-
ring 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 signal-
ling systems into stem cell signalling and
differentiation as well as on excretory/sec-
retory products of parasite larvae as immu-
nomodulators that ensure long-term persis-
tence of Echinococcus in the host. In geno-
me-, transcriptome, and proteome-based
approaches, parasite specific factors that
could act as targets for anti-infective thera-
py are identified.

. 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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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).

Major Research
Interests

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

A generalised suppression of cellular immu-
nity is induced in the course of the acute di-
sease and almost exclusively accounts for
the continously high rates of measles asso-
ciated morbidity and mortality. Most likely,
the viruses accesses secondary lymphatic
tissues by using dendritic cells (DCs) as Tro-
jan horses infection of which is mediated by
surface expression of the MV entry receptor
CD150 and DC-SIGN which acts as to en-
hance uptake. Though MV induces pheno-
typic DC maturation, these do not acquire
allostimulatory activity. This is reflected at
a cellular level by their inability to promote
formation of stable conjugates with T cells

scanning their surface in search of their co-
gnate presented antigen. Evidently, the viral
glycoprotein complex expressed on infected
DCs mainly accounts for the relay of inhibi-
tory rather than activatory signals to T cells
by interaction with as yet unknown surface
receptors. Signaling via the latter essentially
targets the activity of the phosphatidyl-ino-
sitol-3/Akt kinase which regulates proces-
ses crucial for cell cycle entry, also including
reorganisation of the actin cytoskeleton and
associated receptor and signaling comple-
xes. MV interference with actin dynamics
relies on its ability to promote breakdown of
membrane sphingomyelin and thereby for-
mation of ceramide platforms in the outer
membrane layer thereby causing morpholo-
gical and functional T cell paralysis..

Pathogenesis of Pneumoviruses
(C. Krempl)

Respiratory Syncytial virus (RSV) is a major
viral cause of serious lower respiratory tract
disease in the pediatric world, in the elder-
ly and in severely immunocompromized pati-
ents. However, an effective antiviral therapy or
a licensed vaccine is lacking, possibly due to
a fragmentary understanding of pathogenicity
mechanisms and lack of a permissive animal
model. Infection of mice with the closely re-
lated pneumonia virus of mice (PVM) causes
symptoms that are similar to those induced by
RSV-infection of humans. Thus, the group is
using PVM-infections as surrogate model. By
using reverse genetics that permits introduc-
tion of defined mutations into the PVM geno-
me, the group is identifying and characterizing
viral and host factors involved in pathogenici-
ty. The results of these studies will contribute
to a better understanding of the mechanism
of RSV-induced disease and might help to op-
timize the rational design of a live-attenuated
RSV vaccine.

Model systems for virus uptake and me-
chanisms of virus spread
(J. Schneider-Schaulies)

The group of Prof. Dr. Jlrgen Schneider-
Schaulies investigates mechanisms of vi-
rus spread, but also possibilities of blocking
the spread, in various model systems. In the
focus of interest are uptake and spread of
measles virus, which is accompanied by a
transient immunosuppression and may per-
sist in the central nervous system. Here it
causes the non-curable disease subacute
sclerosing panencephalitis (SSPE). Infected
lymphocytes adhere strongly to endothelial
cells and can infect them via close contact.
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This could mediate the infection of the cen-
tral nervous system (CNS). As a potential-
ly therapeutically usable antiviral approach
the aplicabilty of short interfering RNA (siR-
NA) against measles was investigated. An
effective inhibition of virus replication was
achieved with siRNAs directed against tran-
scripts of the components of the viral repli-
cative complex. Interestingly, siRNA against
the matrix protein-mRNA stimulated the re-
plication complex. Using antiviral ShRNA ex-
pressed from retroviral vectors it was pos-
sible to cure persistently infected neuronal
cell. Antibodies against the cellular tetraspa-
nin CD9 inhibit the virus-induced cell fusion
by canine distemper virus, a close relative of
measles virus. It was found that this antiviral
activity is based on a relocation of membra-
ne proteins and the induction of microvilli at
cell contact areas. Similar test systems to
identify inhibitors of virus uptake and spread
are being developed for Nipah- and Dengue-
viruses. Inhibitors of the Denguevirus entry
were synthesized and tested successfully,
and a promising lead compound for further
optimization is now available.

Molecular Biology of Foamy Viruses
(J. Bodem, A. Rethwilm)

Most retroviruses express all their genes
form a single primary transcript. In order
to allow expression of more than one gene
from this RNA, differential splicing is ex-
tensively used. Cellular quality control me-
chanisms retain and degrade unspliced or
partially spliced RNAs in the nucleus. Two
pathways have been described how retro-
viruses circumvent this nuclear export in-
hibition. One involves a constitutive trans-
port element in the viral RNA that interacts
with the cellular mRNA transporter-protein
TAP to facilitate nuclear export. The other
pathway relies on the recognition of a vi-
ral RNA element by a virus-encoded pro-
tein, which interacts with the karyopherin
CRM1. FVs do not encode an export-me-
diating protein. We could show that FVs
use a so far undescribed pathway to export
their mRNAs, in which the cellular proteins
ANP32A/B and HuR contribute essentially.
Another recently identified mechanism that
discriminates FVs from all the other retro-
viruses (orthoretriruses) concerns the way
how the viral protease is activated. Here
the recognition of particular RNA motifs ap-
pears to play an essential role.

Development of Foamy Virus Vectors
and Gene Therapy of M. Fabry
(T. Wiktorowictz, C. Scheller, A. Rethwilm)



The benign character of natural foamy virus
infections and a variety of other favourable
features has led to the development of fo-
amy virus vectors for somatic gene thera-
py. Such vectors for efficient transduction
of mesenchymal and haematopoietic stem
cells are under development and are being
applied in various animal models.

M. Fabry is a X-chromosomally-coupled in-
born error of metabolism with low or no ac-
tivity of the enzyme alpha-galactosidase re-
sulting in deposits of globotriaosylceramide
in various organs (heart, kidney, etc.). By
autologous transplantation of gene correc-
ted HSCs this shall be reversed.

Pathogenesis of HIV dementia
(E. Koutsilieri, C. Scheller)

HIV dementia is probably a result of an ini-
tial microglial activation in CNS, production
of inflammatory mediators with subsequent
direct cytocidal effect on non-infected neu-
rons. The pathogenesis of the disease is
studied in HIV patients from Germany and
Africa as well as in SIV-infected rhesus ma-
caques. Several factors that might be as-
sociated with pathogenesis of HIV demen-
tia are studied in greater detail, such as
NMDA-Receptor architecture, immune ac-
tivation and the subtype of the underlying
HIV infection.

Pathogenesis of HIV-AIDS
(C. Scheller, E. Koutsilieri, A. Rethwilm)

The pathogenesis of AIDS is driven by a
chronic immune activation that eventually
leads to the exhaustion of the regenerative
capacities of the immune system. In this re
search project the effects of low-dose im-
munosuppressives on disease progression
are studied in a German HIV cohort and in
patients who participate in a clinical study
in Tanzania.

Characterization of resistance-associa-
ted mutations and possible transmissi-
on therapy-naive people

(J. Bodem, C. Scheller, B. Weissbrich, A.
Rethwilm)

The nucleotide and the corresponding ami-
no acids sequences of the HIV PR and RT
domains allow the estimation of the degree
of resistance towards antiviral drugs. Vi-
ruses with certain resistance profiles may
be introduced into the therapy-naive po-
pulation. Antiviral drugs are not only widely
used in HIV therapy but also in the thera-
py of other chronic viral infections, such as

HBV and HCV. This project focuses on the
identification of resistance-associated mu-
tations and the elucidation of the resistance
mechanism.

Development of new screening plat-
forms to identify antiviral compounds
(B. Nowotny, A. Rethwilm)

Inhibiting the interaction of the human cyti-
din-deaminase Apobec3G (hA3G) with the
HIV-1 specific viral infectivity factor (Vif) rep-
resents a novel therapeutic approach where
a cellular factor with potent antiviral activi-
ty (hA3G) plays a key role. In HIV infected
cells the interaction of Vif with hA3G leads
to the subsequent degradation of hA3G by
the 26S proteasome via the ubiquitin pa-
thway and to the loss of antiviral activity.
We engineered a double transgenic cell line
constitutively expressing an EYFP-hA3G fu-
sion as well as Tet-Off controlable Vif protein
as a stable and convenient cellular testing
platform for a high throughput screening of
potential antiviral compound libraries.

Clinical Virology
(B. Weibrich, J. Schubert)

30-35 thousand clinical samples are pro-
cessed each year. Furthermore, a variety
of clinical virological questions are being
addressed. In cooperation with the children’s
hospital of the university clinic, recently dis-
covered respiratory viruses are being stu-
died. To this end, molecular and serological
diagnostic methods have been developed
for the human bocavirus and the polyoma-
viruses WU and Kl in order to address the
epidemiology and clinical relevance of the-
se “new* viruses. Other areas of interest are
the molecular epidemiology of HBV, which
is studied in cooperation with the division of
infectious diseases at the medical universi-
ty clinic, and the epidemiology of hantavirus
infections in Lower Franconia.

Cooperations with Mwanza/Tansania and
Cape Town/South Africa

(C. Scheller, J. Bodem, E. Koutsilieri, A. Re-
thwilm)

We are enforcing the collaborations with Af-
rican countries to characterize African HIV
isolates and to improve anti-retroviral the-
rapy. We are in particular interested to de-
termine the resistance profile of African
HIVs. In this respect the recently installed
DFG-funded International Research Training
Group (IRTG 1522) with Cape Town, South
Africa represents a landmark, because it is
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the first of its kind with the whole African
continent. Furthermore, scientific co-opera-
tions with Asia/India were initiated.

Teaching

The Chair for Virology teaches students in
Medicine, Biomedicine, Biochemistry, and
Biology.
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CONTACT DETAILS

Mission and
Structure

The research focus of the individual re-
search groups are interested in basic and
applied immunological topics. These inclu-
de the regulation of B cell apoptosis, sup-
pressor mechanisms of regulatory T cells
and myeloid-derived suppressor cells, anti-
gen recognition by so called non-conventi-
onal T cells and tolerance induction by den-
dritic cells. Many of the results from basic
research are then translated into preclinical
therapy models for allergies, autoimmune
diseases, transplant rejection and graft-ver-
sus-host-disease. Our research is suppor-
ted by local and international funding and
supported by various cooperations within
Germany and abroad. The institute also pro-
vides immunodiagnostic analyses for auto-
antibodies from patients from the University
Clinic (head PD Dr. T. Kerkau).

Major Research
Interests
Function of the costimulatory receptor

cD28
(T. Hiinig)

CD28 is a central regulator of T-cell re-
sponses. Using conditionally CD28 dele-
ting mice and blocking as well as stimula-
ting CD28-specific monoclonal antibodies,
we study the contribution of this receptor to
the function of the immune system.

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

Stimulatory CD28-specific monoclonal an-
tibodies had proven therapeutically effecti-
ve in animal models against autoimmunity
and inflammation. In contrast, the first-in-
man study of the human CD28 superago-
nist TGN1412 led to a life-threatening re-
lease of inflammatory cytokines. We are in-
vestigating why animal and tissue culture
experiments did not predict this and work
on the establishment of new preclinical test
systems.

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

Through transgenic expression of a cytosolic
model antigen in oligodendrocytes, which
form the myelin sheath of axons, we can
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selectively destroy these cells with “killer”
CD8 T-cells in mice, in using MS-like lesi-
ons. We are using this system to explore no-
vel therapeutic approaches.

The role of CD28 for the development
and persistence of Multiple Myeloma
(I. Berberich and T. HUnig)

CD28, which normally is expressed by T-
lymphocytes, is also found in the final sta-
ge of B-cell differentiation, the plasma cell,
and on the malignant myeloma cells deri-
ved from this cell type. Since in humans,
this expression correlates with an unfavou-
rable prognosis, we are studying the role of
CD28 expression on myeloma cells in vitro
and in a mouse model.

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. Moreover, “non-conven-
tional 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). Moreo-
ver, human VyoVé2 T cells are investiga-
ted. These cells recognize so called “phos-
phoantigens® which are produced by host
cells with metabolic aberrations (e.g. tumor
cells) and many pathogens. We investiga-
te how to use these cells for tumor therapy
and the phylogeny of their special mode of
antigen recoghnition.

Tolerance induction by dendritic cells
(M. Lutz)

The generation of dendritic cells (DC) from
bone marrow progenitor cells and the acti-
vation of their tolerogenic functions repre-
sent the major topics investigated with this
cell type. Recent data showed that the ex-
pression of so-called co-inhibitory molecu-
les by DC plays an important role for their
tolerogenicity. The expression of the co-in-
hibitor B7-H1 on tolerogenic DC is required
to control conventional T cells but also un-
conventional type Il NKT cells that recognize
glycolipid antigens on CD1d molecules.

Immunosuppression by myeloid sup-
pressor cells
(M. Lutz)



Fig. 1: Phagocytosis of mycobacteria by myeloide suppressor cells (MDSC) in caveoso-
mes. Heat-inactivated mycobakteria (BCG) were coincubatet with MDSC at 37°C, centri-
fuged onto a slide and then stained for mycobactierial antigens (PPD in green) or cave-
olin-1 (red). The analysis of the immunefiuorescence via confocal microskopy shows the
overlay (yellow) of BCG in caveoli-1+ compartments (A). Displays of the threedimensio-
nal sight angles illustrate the result (B). (Fotos Dr. E. Ribechini and M. Mdnstermann).

Our latest investigations with myeloid-deri-
ved suppressor cells (MDSC) in the murine
system show that myeloid progenitor cells
can differentiate under steady state condi-
tions to neutrophils, macrophages and den-
dritic cells or after activation by bacterial pa-
thogenic factors (LPS) plus interferon-y into
suppressive MDSC. As a typical marker for
MDSC the Gr-1 antibody is used. Detailed
analyses with it showed that the antibo-
dy can mediate apoptosis of differentiated
neutrophils but also via phosphorylation of
STAT molecules the myelopoiesis into ma-
crophages.

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/EBP 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 significance
and therapeutic manipulation of regulato-
ry T cells in the context of pathological im-
mune reactions. In addition to animal mo-

dels of multiple sclerosis, we are particu-
larly interested in the development of novel
strategies for the treatment of Graft-versus-
host-disease, a major complication after al-
logeneic bone marrow transplantation. In
case of GvHD, regulatory T cells have been
shown to modulate disease activity, but in
most cases they are not powerful enough to
prevent the disease. Therefore, novel mo-
noclonal antibodies, which are able to ac-
tivate regulatory T cells and/or to make pa-
thogenic T cells more susceptible to sup-
pression by regulatory T cells are now being
assessed for their potential to keep GvHD
in check.

Teaching

Various theoretical and practical courses
are provided to students. These include
basic immunology lectures for medical, bi-
omedical and biology students, which are
complemented by a series of seminars for
advanced students together with practical
courses of 8 weeks per year.
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CONTACT DETAILS

Mission and
Structure

The Institute for Molecular Infection Biology
(IMIB) was founded in 1993 as an interdis-
ciplinary institution at the Medical Faculty
of the University of Wirzburg and is part
of the "Research Center for Infectious Di-
seases” (ZINF). Traditionally, the chairman
is also a member of the Faculty of Biology,
thus IMIB constitutes a link between the
Faculties of Medicine and Biology. The ins-
titute is closely associated with the young
investigator groups of the Research Center
for Infectious Diseases which are conside-
red nationwide as an excellent and suc-
cessful funding instrument for young sci-
entists in the field of infection biology. The
research of the institute aims to elucidate
fundamental aspects of infection proces-
ses. We study molecular aspects of infec-
tions caused by a variety of bacteria, para-
sites and fungi, and the biological function
of small non-coding RNAs in pro- and eu-
karyotes. Additionally, the interactions bet-
ween parasitic pathogens and the host im-
mune system are investigated.

Main Research
Interests

The main interest of the research groups
of the institute is the analysis of the me-

chanisms that allow pathogens to trigger
infections. Furthermore, the host immune
response to pathogens is studied. In addi-
tion to bioinformatics, microbiological, mo-
lecular and cell biological methods, geno-
mic (functional genome analysis) and pro-
teomic (protein expression analysis) ap-
proaches as well as high-throughput se-
quencing of RNA are applied within the fol-
lowing projects:

RNA biology
(J. Vogel)

Small, noncoding RNAs (sRNAs) as regu-
lators of gene expression in both prokary-
otes and eukaryotes have attracted much
attention over the last few years. We use
biochemical, genetic and biocomputatio-
nal approaches to characterize bacterial
sRNA functions, particularly with respect to
host-pathogen interactions of Salmonella
and Helicobacter species. Furthermore, we
study the biological role of small RNAs and
long noncoding RNAs which are induced
in the host in response to a bacterial in-
fection. Key technology for this type of re-
search is the high-throughput sequencing
(deep sequencing) of RNA which is used
both for the detection of novel RNA mole-
cules and the investigation of protein/RNA
interactions.

Fig. 1: Structure of the Hfq protein (top) which acts as a chaperone for many sRNAs

such as RybB (bottom).
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Fig. 2: Scanning electron micrograph of
Candida albicans hyphae and pseudohy-
phae penetrating human endothelial cells.

Enterobacterial adhesins/ invasins and
countermeasures
(T. Olschlager)

Special attention is paid to the analysis of
invasion and adherence of pathogenic en-
terobacteria. The research group aims at
the specific interference of adhesin-medi-
ated host-pathogen interaction. Besides
mechanisms of molecular pathogenicity,
the use of probiotics in order to counteract
bacterial infection is investigated using pro-
biotic E. coli strain Nissle 1917 as a model
organism.

Immunological and cell biological stu-
dies on the pathogenicity of Leishma-
nia parasites

(H. Moll)

Leishmania cause a spectrum of different
diseases, depending on the parasite spe-
cies and the type of the host’'s immune
response. This model allows the analysis
of the mechanisms involved in host resis-
tance or susceptibility to a microbial patho-
gen. The development of new strategies for
immunotherapy and vaccination based on
the use of dendritic cells and the identifica-
tion and characterization of leishmanicidal
compounds are the major research topics
of this group.

Biology and Pathogenicity of Candida
albicans
(J. Morschhauser)

The group studies virulence mechanisms of
the pathogenic yeast Candida albicans and
the molecular basis of antimycotic drug re-
sistance in this fungus. For this purpose,
the signals, signal transduction pathways

and transcription factors that control mor-
phogenesis, virulence gene expression and
antifungal drug resistance in C. albicans are
analyzed.

Molecular biology of biofilm formation
in commensal and pathogenic E. coli
(A. Bohm)

Chronic colonization of medical implants
and epithelia by bacterial biofilms repre-
sents a major problem in treating infectious
diseases. Employing the model organism E.
coli, the team uses a combination of mole-
cular, genetic and systems biology approa-
ches along with modern imaging techniques
to study mechanisms of bacterial biofilm
formation in molecular detail.

Virulence- and resistance mechanisms
of pathogenic staphylococci
(K. Ohlsen)

Staphylococci are among the most impor-
tant nosocomical pathogens. The ability of
these pathogens to form biofilms and to de-
velop antibiotic resistance is intensively stu-
died in this group. The gene expression of
these pathogens is studied under conditi-
ons that mimic the host by the use of in
vivo-infection models. These studies also
include methods of functional and compa-
rative genomics and proteomics.

Molecular biology of coagulase-negati-
ve Staphylococci (CoNS)
(W. Ziebuhr)

CoNS are notorious nosocomial pathogens
which mainly affect immunocompromised
patients carrying indwelling medical imp-
lants. In our laboratory we have a strong in-
terest in teaming basic research with public
health aiming at an in-depth understanding
of CoNS infections and laying the basis for
future innovative prevention and treatment
strategies. Main research interests are fac-
tors and processes which contribute to the
establishment of these bacteria as patho-
gens in the hospital environment.

Teaching
activity

A considerable part of the teaching acti-
vities contribute to the training of biology
students in the Department of Microbiology.
These activities include lectures in general
microbiology, on issues of pathogenicity and
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immunology, as well as seminars on current
topics of Infection Biology and courses and
internships. Some of these events are also
part of the curriculum of the Biomedical
Education. The institute organizes lectures,
courses, seminars and summer schools for
the members of the Graduate College ,In-
fectiology“ in association with the Internati-
onal Graduate School “Life Sciences” at the
University of Wlrzburg.
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Mission and
Structure

The departments of Pharmacology (chaired
by Prof.Dr. Martin J. Lohse), and Toxicolo-
gy constitute the Institute of Pharmacology
and Toxicology. The building accommoda-
tes the research laboratories and offices,
a lecture hall seating 300 students, course
laboratories, a seminar room, and a library
for pharmacology and toxicology. Facilities
for animal husbandry, work with high levels
of radioactive isotopes, a repair shop, and
computer facilities for medical students are
also available.

The workforce of the department of Toxicolo-
gy comprises between 50 and 60 members.
Five research groups are led by the Universi-
ty Professor Dr. Helga Stopper, the Associate
Professors Dr. Erwin Eder and Dr. Wolfgang
Dekant, and the Research Associates PD Dr.
Angela Mally and PD Dr. Nicole Schupp. Five
postdocs and on average 18 Ph.D. students
with degrees in chemistry, food chemistry, bi-
ology, pharmacy, and medicine accomplish
the experimental work, supported by about
an equal number of technicians.

Major Research
Interests

Most of our research is funded by grants.
We rank on a top position among the Ba-
varian Toxicological Departments in this re-
spect. This is also reflected by the number
of publications in refereed Journals.

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

Institute of Pharmacology and Toxicology,

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
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 ex-
posure are based mainly on the analysis of
metabolites in urine and on cytogenetic al-
terations, for example in peripheral lympho-
cytes and buccal mucosa cells in humans. In
animal models, early cytological alterations
are also investigated in the search of early
biomarkers of toxicity and carcinogenicity in
kidney and liver, including idiosyncratic reac-
tions. Biomarkers of individual susceptibility
are studied in connection with side effects of
radiotherapy and differences in metabolism
due to genetic polymorphisms or inhibition of
enzymes involved in resorption, metabolism
and excretion.

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

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.

elaborate statistical analysis as well as ki-
netic modeling.

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 B1), heat-derived
products (acrylamide, furan), migrants from
polymers, phytoestrogens, as well as diffe-
rent types of fat and their (per)oxidation
products. For drugs, we focus on agents for
which the probability of side effects is modu-
lated by pharmacogenetic differences and/
or enzyme inhibition. Compounds with est-
rogenic and antiestrogenic activity are used
primarily in connection with the investigati-
on of epigenetic effects. Endogenous (an-
giotensin Il, aldosterone) and unavoidable
DNA-damaging agents and processes that
contribute to “spontaneous” tumor forma-
tion 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 register 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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Mission and
Structure

The Institute of Pharmacology and Toxicol-
ogy 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 ca. 75 staff members
(about half of them grant-funded). All re-
search groups focus on the molecular
mechanisms of cellular communication,

their role in physiological function and their
potential 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 phenotyp-
ing of transgenic mouse models.

The chair also provides a drug information
service for the university hospital and medi-
cal faculty as well as outside physicians and
pharmacists. The Ethics Committee of the
medical faculty is also based at the insti-
tute.

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 structure
of receptors and ligands to transgenic dis-
ease models and studies on patient sam-
ples. 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/DFG
Research Center for Experimental Biomedi-
cine, the SFB487 and 688, the European
Research Council, the BMBF (Federal Min-
istry of Education and Research), the Ba-
varian Research Foundation, the Fondation
Leducq and others.

Mechanisms und Function of G-Protein-
coupled Receptors

(M. Lohse, C. Hoffmann, D. Calebiro, V.O.
Nikolaev)

Communication between cells occurs
through hormones and neurotransmitters
that are recognized by specific receptors,
which constitute the primary class of drug
targets. We investigate their function and
regulation in various model systems to ex-
plore general mechanisms and functional
principles. Over the last few years, we have
developed a variety of techniques to visual-
ize receptor activation, inactivation and the
resulting signals by means of new sensors
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Institute of Pharmacology and Toxicology,

Fig. 1: Investigations of thyroid follicles
with sensors for the intracellular messen-
ger cAMP have demonstrated that only a
stimulation of receptors inside the cell trig-
gers hormone secretion (left: bright field
image, transmitted light — right: confocal
fluorescence image).

and fluorescence microscopy methods. This
allows us to directly observe receptors and
signaling mechanisms ,at work*“, and to an-
alyze the speed and localization of signals in
isolated cells and in vivo.

Phosphatases and Cellular Motility
(A. Gohla; also Rudolf Virchow Center)

The cytoskeleton regulates cell adhesion
and motility. It is a new target for the de-
velopment of drugs against cancer and car-
diovascular diseases. We have discovered
a new class of human phosphatases that
play a major role in regulating the dynam-
ics of the cytoskeleton. Using primarily bio-
chemical and cell biological methods, we
work on characterizing the interaction part-
ners and substrates of these phosphatases.
Furthermore, we are interested in signaling
cascades that regulate phosphatase activ-
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Fig. 2: Combining state-of-the-art micros-
copic technologies to study cardiac muscle
cells. Scanning ion conductance microsco-
py scans the surface of cells; fluorescence
resonance energy transfer (FRET) detects
signals within the cells.




Fig. 3: Signal transduction in cells via novel phosphatases. Confocal microscopy allows
us to study how cells with sensors for a lipid messenger process growth signals in real
time.

ity through extracellular signals, and we also
investigate the function of the enzymes in
gene-deficient disease models.

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

Some bacterial toxins such as pneumolysin
are able to induce the formation of pores
in the membrane of other cells resulting in
cell lysis or apoptosis. But also in concen-
trations lower than those needed for pore
formation, they cause cell damage as, for
example, in meningitis. The effects of bac-
terial toxins can be transmitted via the cy-
toskeleton. We investigate mechanisms of
their toxicity and explore therapeutic strat-
egies.

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

Adenosine is a ubiquitous mediator that
acts on cells via four different receptors. In

collaboration with chemists we develop se-
lective ligands for these receptors and in-
vestigate the principles of their specific rec-
ognition.

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

Chronic heart failure is one of the main
health problems of old age. Based on pa-
tient samples and transgenic mouse mo-
dels, we search for genes and mechanisms
that contribute to heart failure and dilatati-
on. A number of biochemical mechanisms
that play an important role in heart failure
have been identified over the last few ye-
ars. We are currently exploring whether they
provide a target for the development of new
therapies.

Receptor-Antibodies in Heart Failure
(R. Jahns, in collaboration with the Depart-
ment of Medicine and Rudolf Virchow Cen-
ter)
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Over many years we have demonstrated the
presence of antibodies against B, -adrener-
gic receptors in about a third of patients
with chronic heart failure. These auto-anti-
bodies reduce the chance of survival of the-
se patients by 50%. We have generated a
corresponding animal model by immunizing
rats with receptor epitopes. Several BMBF-
funded projects focus on therapeutic stra-
tegies based on cyclic peptides. In this con-
text, Corimmun GmbH, a biotech company,
was founded.

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.
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Lohse MJ. (2009) A new type of ERK1/2-
autophosphorylation causes cardiac hyper-

trophy. Nature Medicine 15:75-83.

Nikolaev VO, Moshkov A, Lyon AR, Mirago-
li M, Novak R Paur H, Lohse MJ, Korchev
YE, Harding SE, Gorelik J. (2010) 2-Adre-
nergic receptor redistribution in heart failu-
re changes cAMP compartmentation. Sci-

ence 327:1653-1657.

Hoffmann C, Gaietta G, Z(rn A, Adams

SR, Terillon S, Ellisman MH, Tsien RY, Loh-
se MJ. (2010) Fluorescent labelling of te-
tracysteine-tagged proteins in intact cells.

Nature Protocols 5:1666-1677.
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CONTACT DETAILS

Mission and

structure
The Institute of Legal Medicine of the Uni-
versity of Warzburg provides services in le-
gal medicine on behalf of courts of justice,
public prosecutors and police departments
for the region of Lower Franconia (as well
as adjacent regions in Upper Franconia and
Baden-Wurttemberg). Key respon-sibilities
are investigation of deaths, examination of
surviving victims of violence, forensic tra-
ce analysis, paternity testing, forensic-toxi-
cologjcal analyses to determine the cause
of death and clar-ification of road traffic of-
fences.

After Prof. MeiBner left in April 2010, the
Institute went through a year of change. Ef-
fective 1 Nov 2010, Prof. Bohnert (Univer-
sity of Freiburg) was appointed Acting Board
Director. In May 2011, Prof. Bohnert accep-
ted the offer for the chair in forensic and so-
cial medicine.

Apart from the Board Director, the academic
staff of the University of Wurzburg Institute
of Legal Medicine consisted of 1 consultant
(Oberarzt), 2 senior house officers (Assis-
tenzarzte), 1 biologist and 1 toxicologist in
2011. A second biologist joined the insti-
tute in June. 8 of the 17 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-ori-
ented and interdisciplinary subject with re-
search activities geared to the requirements
of the police and the judiciary. As in any
other practical medical field, the daily ac-
tivities and tasks determine the scientific
issues to be ad-dressed. Scientific foren-
sic research areas are studies on the as-
sessment of findings, the evalua-tion of evi-
dence, the reconstruction of events and the
development of valid assessment criteria.
Therefore, 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.
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When Prof. Bohnert changed to Wurzburg,
he took a research project on the post-mor-
tem optical behaviour of the skin financed
by the German Research Council with him.
In collaboration with the Freiburg Materials
Research Centre, this project uses reflec-
tance spectrometry to systematically record
the post-mortem decomposition processes
of the skin (putrefaction and autolysis) and
eval-uates the changes. Before, a mathe-
matical skin model had already been deve-
loped, by means of which the scattering and
absorption of light in relation to the scatte-
ring structures (cell nuclei, mito-chondria,
collagen fibres) and the absorbers (haemo-
globin, melanin, bilirubin) can be calcula-
ted. This skin model is to be improved by
the 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.

Together with the Department of Neuropa-
thology (Dr. Monoranu) and the Department
and Poli-clinic of Psychiatry, Psychoso-
matics and Psychotherapy (Prof. Heinsen)
a project is continued which was started un-
der Prof. Meifner. As nowadays Alzheimer’s
disease can usually be diag-nosed only in
a very late stage, better diagnostic tools
would be helpful. In the Policlinic of Psy-
chia-try, Psychosomatics and Psychothera-
py, the method of vagus nerve evoked po-
tentials has been developed and validated
for early diagnosis of Alzheimer’s disease.
Based on these clinical data, the project
will examine the brainstem of Alzheimer’s
patients for the presence of morphological
and biomolecular changes associated with
oxidative stress. If it could be demonstra-
ted that oxida-tive stress causes cell-speci-
fic deletions of the mitochondrial DNA and
changes in gene expression patterns in the-
se focal areas, this could lead to innovative
diagnostic and therapeutic strategies.

. Teaching

Forensic science is taught to students of
medicine in a main lecture, practicals and
seminars. The main lecture covers the fields
of thanatology, various forms of violence,
forensic and biomolecular subjects, foren-
sic toxicology as well as issues of ethics and
medical law. In small work groups, students
gain practical experience in post-mortem
examinations under medical supervision.
An increase of the amount of practice-ori-
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Fig. 1: Spectral reflectance curves of corpse skin in the

post-mortem interval.

ented teaching in small groups seems desi-
rable. An aspect regarded as especially im-
portant in teaching is to provide students
with practical knowledge useful for their la-
ter work as general practitioners. In parti-
cular, many examples and comprehensive
vis-ual material from the field of clinical fo-
rensic medicine are presented to illustrate
domestic violence and differentiation bet-
ween self-inflicted injuries and homicidal
assaults.

In a well-attended lecture, legal medicine is
also offered to students of law, and junior
lawyers (be-tween the first and second sta-
te examination) are instructed on the effect
of alcohol and drugs in road traffic with a
scientifically monitored drinking test.

47

SELECTED PUBLICATIONS

Sterzik V, Kneubuehl BR Rupp W, Bohnert
M. (2010) Stab or throw? Biomechanical
studies on the injuring potential of glass
fragments. Forensic Sci Int 199:e1-e4.

Bohnert M, Anderson J, Rothschild M,
Bohm J. (2010) Immunohistochemical ex-
pression of fi-bronectin in the lungs of fire
victims proves intravital reaction in fatal
burns. Int J Legal Med 124:583-588.

Férber D, Seul A, Weisser HJ, Bohnert
M. (2010) Recovery of latent fingerprints
and DNA on hu-man skin. J Forensic Sci
55:1457-1461.

Thierauf A, Weinmann W, Auwaérter V,
Vennemann B, Bohnert M. (2010) A sur-
vey of warning col-ours of pesticides. Fo-
rensic Sci Med Pathol 6:307-313.

Bo6hm J, Fischer K, Bohnert M. (2010)
Putative role of TNF-a, Interleukin-8, and
ICAM-1 as indica-tors of an early inflamm-
atory reaction after burn — A morphological
and immunohistochemical study of lung
tissue of fire victims. J Clin Pathol 63:967-
or1.
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Mission and
Structure

The Institute of Pathology is an academic
center with more than 100 employees in-
cluding 20 pathologists. The institute deli-
vers clinical care including histological and
cytological diagnostic assessments of biop-
sies and other materials, as well as autop-
sies. Specialized departments, e.g. for Neu-
ropathology or Molecular Pathology, con-
centrate on specific diagnostic and scien-
tific topics. The Institute of Pathology has a
particular focus on diagnostic and scientific
aspects of hematopathology and constitu-
tes one of six German reference centers for
lymph node pathology. The diagnostic ex-
pertise in this field and the scientific achie-
vements are internationally visible.

Major Research
Interests
Research in Hematopathology and Con-

sultation Center for Lymph Node Patho-

logy
(A. Rosenwald)

The Reference Center for Lymph Node Pa-
thology operates as a national consultation
center and coordinates research activities
associated with prospective clinical lympho-
ma trials including trials of the ‘German stu-
dy group for high-grade non-Hodgkin lym-
phomas (DSHNHL)'. Professor Rosenwald’s
group has a major research focus on the
molecular pathogenesis of malignant B-
and T-cell lymphomas. Specifically, high-
throughput technologies including gene ex-
pression profiling, high-resolution genomics
and novel sequencing approaches are used
to decipher molecular alterations in lym-
phoid neoplasms. In 2010 and 2011, no-
vel biologically and clinically relevant lym-
phoma subgroups could be described, e.g.
a subgroup of follicular lymphomas lacking
the characteristic BCL2 translocation. The
group plays a major role in several natio-
nal and international research networks,
such as in the International Cancer Geno-
me Consortium (ICGC), the Leukemia and
Lymphoma Molecular Profiling Project (Na-
tional Cancer Institute, USA), as well as in
the German Network Project ‘Molecular
Mechanisms in Malignant Lymphomas’ and
the local Clinical Research Unit ‘Signalling
in Multiple Myeloma’.

Prof. Geissinger’s group is interested in the
molecular and immunophenotypic charac-
terization of peripheral T-cell lymphomas
(PTCL). Recent projects identified a distur-
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bed expression of the T-cell receptor/CD3
complex and associated signalling molecu-
les in primary cutaneous, but also in syste-
mic CD30-positive lymphoproliferations.

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

The head of Department of Molecular Pa-
thology, Prof. Dr. E. Serfling, is speaker of
the new SFB/Transregio (Collaborative Re-
search  Center) Wdurzburg/Mainz/Berlin,
TRR52, of the German Research Associati-
on (DFG) which started its work in July 2008
with the topic ‘Transcriptional programming
of individual T-cell populations’. The re-
search of Molecular Pathology is focused
on the role of NFAT (nuclear factor of ac-
tivated T-cell) transcription factors in both
lymphocyte function and lymphocyte proli-
feration and apoptosis. Main topics are the
creation of mouse lines for the conditional
inactivation of the murine Nfatc1 gene, and
the transcriptional inactivation (and repres-
sion) of the murine Nfatcl gene. Current
studies deal with the role of the “immune-
modulatory” activity of NFATc1/A in control-
ling immune responses and the generation
of lymphomas.

(F. Berberich-Siebelt)

Within the field of molecular and cellular
immunology the major research is focused
on CD4* T helper cells. Emphasis is placed
on signal transduction, expression pattern
and activity of individual isoforms of the
transcription factors NFATc1, Foxp3 und C/
EBPP. Detailed molecular research is per-
formed to reveal the influence of modifica-
tions, especially sumoylation, and interac-
tions with further transcription-(co-)factors
on the activity of these transcription fac-
tors, whereas their impact on physiology is
addressed with the help of in vivo mouse —
including diverse disease — models. The in-
dividual projects have been and are suppor-
ted as follows: “Functional consequences
of NFATc1 sumoylation on lymphocyte acti-
vation, differentiation and tolerance” (DFG/
SPP1365); “Repression of Gene Expression
in T lymphocytes mediated by multi-protein
complexes of chosen transcription factors*
(DFG/TRR 52); ‘Diverse functions of the dif-
ferent NFAT transcription factors in animal
models of multiple sclerosis and ischemic
stroke’ (IZKF).
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Human Immunity to Cancer
(S. Brandlein)

The experimental work of this research
group is focused on human innate immuni-
ty to cancer in which antibodies play an im-
portant role. Antibodies play a crucial role
in immune surveillance. To elucidate their
role in detection and elimination of malig-
nant cells the group analysed a huge panel
of antibodies. All tumour specific antibodies
are part of the natural immunity and predo-
minantly of IgM isotype. The antibodies are
coded by distinct germ line genes, their tar-
gets being post-transcriptionally modified
carbohydrate epitopes on tumour cell sur-
face receptors. These tumor-specific modi-
fied epitopes could be found on proteins
such as CD55, CFR-1, GRP78 and TAF15.
All tested antibodies are able to attack ma-
lignant cells in vitro and in vivo by inducing
different cytotoxic mechanisms. In collabo-
ration with an Australian company, some of
the identified antibodies are developed into
clinical products. Currently, one antibody is
part of a clinical study on melanoma pati-
ents, other clinical studies are in the plan-
ning phase. The ongoing scientific work is
concentrated on the characterization of the
antibody epitopes and the antibody-indu-
ced cytotoxicity.

Neurooncology and neurodegeneration
(W. Roggendorf, C. Monoranu)

The research in the Department of Neuro-
pathology is currently focused on neurode-
generative diseases. A new project with du-
ration of 3 years funded by the IZKF Wrz-
burg has started in July 2010. The project
is entitled: “Deletions of mitochondrial DNA

(mtDNA) and gene expression in neurons,
astrocytes and microglia in hippocampus
and vagus nuclei of aged people and pati-
ents with Alzheimer’s Disease” and will eva-
luate the damage of mtDNA and the gene
expression profiles in different cell types in
different regions (hippocampus, cerebellum,
brainstem) of human postmortem brain from
controls and patients with Alzheimer disease
(AD). The aim of the study is to investiga-
te (1) which changes in mitochondrial func-
tion and gene expression profiles are repre-
sentative of the pathomechanism of AD and
(2) to define specific early changes in brains-
tem nuclei of vagus/trigeminus which could
lead to innovative diagnostic methods at ear-
ly stage and the development of new thera-
peutic approaches in AD.

In the neurooncological field we started se-
veral cooperations with the Clinic for Neuro-
surgery and the Pediatric Clinic in Wlrzburg
as well as with the DKFZ Heidelberg to stu-
dy gliomas in adults and pediatric medull-
oblastomas.

Teaching

The Institute of Pathology is responsible
for teaching pathology as part of the me-
dical curriculum of the Wuerzburg Medi-
cal School. Specifically, 4 professors and
additional teaching staff conduct lectu-
res, seminars, practical classes (histology)
and macropathologic case demonstrations
(autopsies). Additional courses for gradua-
te students cover a wide range of speci-
fic subjects, techniques, and skills. Patho-
logy lecturers also participate in interdisci-
plinary teaching projects (e.g. interdiscipli-
nary oncology) and clinico-pathologic con-
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ferences for several hospitals and clinical
departments.
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Mission and
Structure

The chair is provisionally headed by Prof. Dr.
Mdaller 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 regulati-
on. Prof. Raabes group (residing in building
E4) is studying signal transduction within
the progenitor compartment of the develo-
ping Drosophila brain. The MSZ is working
together with several institutes of the facul-
ties 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 promi-
sing research fields in human medicine. The
possibility to reprogram cells into any type
of adult stem cells for the purpose of cell
replacement holds tremendous therapeutic
promise and may circumvent ethical consi-
derations concerning the derivation of new
human embryonic stem cells. The molecu-
lar pathways controlling pluripotency and
cellular reprogramming are now only begin-
ning to be unraveled. The stem cell biology
group focuses on embryonic, hematopoie-
tic and mesenchymal stem cells. Recently
we also started to focus on induced pluri-
potent stem cells (iPS), which are genera-
ted by artificial reprogramming 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 embryo-
nic stem cells. Albrecht Muller is speaker
of the national DFG priority program 1356:
Pluripotency and cellular reprogramming, of
the BMBF-consortium: CB-HERMES (Cord
Blood-Hematopoietic Stem Cells: Reliable
Methods for ex-vivo Expansion) and he is
member of the bioethics committee of the
Bavarian state government.

Molecular Genetics
(T. Raabe)

In our group we take advantage of the ge-
netic model organism Drosophila in com-

bination with molecular and cell biologj-
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cal approaches to elucidate mechanisms
that control generation and differentiation
of neuronal cells. Despite great anatomical
differences, vertebrates and invertebrates
share a number of highly conserved signal-
ling pathways that control developmental
processes. Indeed, more than two-third of
human disease-associated genes are con-
served in Drosophila. Thus studies in model
organisms can contribute to a better under-
standing of the molecular mechanism un-
derlying human diseases of the central ner-
vous system. We are investigating a number
of mutations, which cause an altered pro-
liferation pattern of neural progenitor cells
leading to hypo- or hypertrophy of the adult
nervous system. Our current research focu-
ses on the control of cell growth as a critical
parameter to maintain the proliferation po-
tential of progenitor cells throughout deve-
lopment. We have identified a novel protein
which localizes in the nucleolus and might
be involved in translational control. We also
uncovered the transcriptional and post-
translational regulation of this protein. A
further main focus of our research are pro-
teins constituting the family of p21-activa-
ted kinases (PAKs), which participate in the
regulation of the cytoskeleton, cell division
and apoptosis. In the context of develop-
ment of the nervous system, PAK proteins
are involved in proliferation of neural pro-
genitor cells, axonal guidance and synaptic
plasticity. We were able to uncover isoform
specific but also redundant function of the
three Drosophila PAK proteins during eye
and brain development. The availability of
single and combined knock-outs in combi-
nation with advanced genetic tools not only
allows to perform a comprehensive pheno-
typic analysis but also a comparative tran-
scriptome and proteome analysis in order
to better understand the integration of PAK
proteins in cellular processes. In collabo-
ration with clinical research groups we are
further analysing the function of the kinase
RSK in synaptic plasticity. Mutations of the
human RSK homologue are associated with
mental retardation.

Teaching

The teaching activities correlate with the re-
search interests of the two MSZ groups. Pri-
marily, practical courses are offered for me-
dical, biomedical and biologjcal students.
Our main emphasis lies on teaching princip-
les of cell biology. Practical courses on cell
biology and on model organisms introduce
students of biomedicine to modern techni-
ques in cell biology, biochemistry and mic-



Fig.1: iPS cells derived from reprogrammed murine somatic cells (0G2 MEFs). OG2
MEFs were transfected with vectors coding for reprogramming factors. A: Light micros-
copic image of iPS colonies. B: Transfected cells (red). C: Green fluorescence indicates
Oct4 expression and the pluripotent state of the reprogrammed cells. D: Overlay of A, B,
and C. Scale bar = 100um.

roscopy. Biologists have the opportunity to
gather insight in specific questions of mo-
lecular biology in a laboratory course. The
institute also offers a lecture on stem cell
biology in clinics and research to students

of medicine and biomedicine. Further the TS 1) [REEIOIE I, (A7 i (IOHID) (v

Erk activity suppresses expression of the

MSZ takes part in various practical cour- cell cycle inhibitor p27Kip1 in colorectal
ses and lectures of the medical and biolo- cancer cells. Cell Commun Signal 8:1.
gical faculty.

Stark F, Pfannstiel J, Klaiber |, Raabe T.
(2011) Protein kinase CK2 links polyami-
ne metabolism to MAPK signalling in Dro-
sophila. Cell Signal 23:876-882.

Benedikt A, Baltruschat S, Scholz B, Bur-
sen A, Arrey TN, Meyer B, Varagnolo L,
Mdiller AM, Karas M, Dingermann T. et al.
(2011) The leukemogenic AF4-MLL fusi-
on protein causes P-TEFb kinase activation
and altered epigenetic signatures. Leuke-
mia 25:135-144.

Vukicevic V, Jauch A, Dinger TC, Gebauer
L, Hornich V, Bornstein SR, Ehrhart-Born-
stein M, Mdiller AM. (2010) Genetic insta-
bility and diminished differentiation capa-
city in long-term cultured mouse neuro-
sphere cells. Mech Ageing Dev 13:124-
132.

Sienerth AR, Scheuermann C, Galmiche

A, Rapp UR, Becker M. (2011) Polycomb
group protein Bmil negatively regulates IL-
10 expression in activated macrophages.
Immunol Cell Biol 89:812-816.
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CONTACT DETAILS

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 and bio-
logy. Located in the Wirzburg Biocenter, the
Institute belongs to the University of Wurz-
burg School of Medicine.

Major Research
Interests
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 (Figure 1). Stochastic and/or
environmentally induced errors (epimutati-
ons) in this highly coordinated process may
contribute to human disease. We analyze
the effects of assisted reproductive techno-
logies on epigenetic reprogramming in mu-
rine and bovine germ cells/embryos as well
as in human miscarriages and newborns.
Aberrant programming of the fetal metabo-
lism in utero (i.e. by maternal malnutrition
or overnutrition) increases the risk for many
complex diseases later in life. In another
project we search for epigenetic differences
in the regulation of gene expression in hu-
man and non-human primate brains. DNA
sequence variations alone cannot account
for the enormous differences between hu-
man 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.

Molecular human genetics

(C. R. Mdller-Reible)

Using a positional cloning approach and
collaborating with Johannes Oldenburg (In-

stitute of Experimental Hematology, Bonn),
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the group was able to identify VKORC1 as
the central gene of the vitamin K depen-
dent blood clotting cascade. Subsequent-
ly, mutations in VKORC1 were recognized
as cause of warfarin-resistance in both hu-
mans and rodents. While the role of vitamin
K in coagulation may be a recent evolutio-
nary 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.

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 recognition
and reversal of DNA damage. They include,
among others, ATM, NBN, RAD50, LIG4,
NEHJ1, WRN, MCPH1 and the Fanconi an-
emia (FA) family of genes. Most recently,
the group participated in the identificati-
on of five novel of these FA genes (FANCI,
FANCJ, FANCN , FANCO and FANCP). As a
partner and interactor of one of the high-
penetrance breast and ovarian cancer ge-
nes, BRCA2, biallelic mutations in FANCN/
PALB2 play a significant role in the emer-
gence of certain types of early childhood
tumors, apart from the predisposition of
monoallelic mutations for breast or ovarian
cancer. An association with the latter ma-
lignancies is also observed for monoallelic
FANCJ und FANCO mutations. Collaborating
with groups from Germany and abroad, the
Schindler laboratory has made major contri-
butions to cell genetic, epidemiological and
functional aspects of FA and other careta-
ker gene syndromes including ataxia telan-
giectasia, the Nijmegen breakage syndro-
me and related disorders. The group inves-
tigates protein complexes (MRN complex,
FA core complex, and histone-fold complex)
and pathways (FA/BRC pathway for genomic
maintenance, non-homologous end joining
and homologous recombination repair) in
which caretaker genes exert their functions.
Impairments of these genes result in cell cy-
cle arrest, chromosome breakage, increa-
sed cell death rates, cancer predisposition,
and features of premature aging. Current
efforts are directed at identifying new mem-
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bers of the genomic maintenance gene net-
works, elucidating their function, and stu-
dying their phenotypic effects. This is achie-
ved by functional and molecular studies.

Cytogenetics and comparative genome
research
(M. Schmid)

Using classical and molecular cytogene-
tic methods, the group headed by Michael
Schmid analyses mechanisms of chromo-
some evolution and chromosome patholo-
gy. Cooperating with Manfred Schartl (In-
stitute of Physiological Chemistry I, Wirz-
burg) and S. Blair Hedges (Department of
Biology, Pennsylvania State University, USA)
the group uses a large variety of vertebra-
te species, including amphibians, reptiles,
fish, birds and mammals to improve our un-
derstanding of chromosomal and genomic
evolution. A recently published monograph
on “The Chromosomes of Terraranan frogs
- Insight into Vertebrate Cytogenetics” re-
presents the most comprehensive, original
and comparative cytogenetic study of ver-
tebrates. A further monograph on “Origin,
Structure and Pathology of Human Ring
Chromosomes” is currently under progress.
In addition, the group provides access to
cytogenetic methods (including FISH, SKY
and CGH) to a variety of other groups within
the biocenter and the medical school. Mi-
chael Schmid serves as Editor or Co-Editor
of a number of genetics journals and book
series (Cytogenetic and Genome Research,
Sexual Development, Molecular Syndromo-

logy, Genome Dynamics, and Monographs
in Human Genetics).

Teaching

The medical school curriculum includes a
lecture course entitled “Clinical Human Ge-
netics” which is taught in the 6th semester,
together with a 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 counseling. In addition to tea-
ching medical students, the Institute also
offers courses to students of biomedicine
and biology, including laboratory courses in
human cytogenetics and human molecular
genetics. Undergraduate biology students
can choose human genetics as one of the
major subjects. Graduate students can ob-
tain their M.S. or Ph.D. degrees within one
of the research groups of the Department.
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Pliushch G, Schneider E, Weise D, El Hajj
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pendent intracellular antioxidant function.
J Biol Chem 286:15085-15094.



2.19.1 Division of Medical Genetics

Professor Dr. med. Tiemo Grimm
(acting Head)

Theodor-Boveri-Weg

97074 Wiirzburg

Tel.: 0931/31-84076

Fax: 0931/31-84434

E-mail: tgrimm@biozentrum.uni-wuerzburg-de
www.humgen.biozentrum.uni-wuerzburg.de/
med_genetik/

Mission and
structure

As a subspecialty and application of hu-
man genetics, medical genetics involves
the transfer of scientific insights from ba-
sic human genetics research into the clin-
ic. In addition of genetic diagnostics and
genetic counselling, hallmark features of
medical genetics are aspects of preventive
and predictive medicine. Medical genetics
deals with a large spectrum of inherited dis-
orders, with focus on affected individuals,
entire families, and the population at large.
Interaction with patients and their families
is established during the genetic counseling
sessions. This includes the exploration of
family history, the physical exam of affected
individuals, the collection of medical infor-
mation concerning the individual and family
members, knowledge of syndromology and
congenital disorders, expertise in formal ge-
netics and psychological aspects of disease
in order to arrive at a correct genetic di-
agnosis and provide adequate counselling.
In addition, medical genetics assures ac-
cess to genetic testing for an ever increas-
ing number of inherited disorders and dis-
ease susceptibilities. The genetic counsel-
lor is responsible for the correct communi-
cation and interpretation of genetic test re-
sults. Overall guiding principles are patient
autonomy and ethical concerns. Diagnos-
tic and predictive genetic testing are em-
bedded in the counseling process. Com-
prehensive genetic services are provided by
the Wiirzburg Center of Medical Genet-
ics. The center includes the Department
of Human Genetics (Chair: Prof. Dr. med.
T. Haaf), the Division of Medical Genetics
(Head: Prof. Dr. med. T. Grimm), and a pri-
vate practice located and operated within
the Department of Human and Medical Ge-
netics (PD. Dr. med. E. Kunstmann). As a
general practicioner of human genetics, Dr.
Kunstmann is fully accredited with the pub-
lic insurance system.

The Division of Medical Genetics includes
the following sections:

Center for muscular disorders of the
German Society of Muscular Diseases

(Speakers: Prof. Dr. K. Reiners, Neurology,
and Prof. Dr. T. Grimm, Medical Genetics;
Coordinator: Dipl. Soz. Pad. Angelika Eiler)

The Center for muscular disorders provides
diagnostic, counseling and social servic-
es for patients and families affected by or
at risk of muscle disease. It is operated in
close cooperations with the Department of
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Neurology of the Wurzburg University Hos-
pital (cf. contribution 3.21).

Center for Familial Breast and Ovary
Carcinoma (FBOC)

(Speakers: Prof. Dr. T. Grimm, Medical Ge-
netics, and Prof. Dr. J. Dietl, Department of
Obstetrics and Gynecology, University Hos-
pital)

The Center is a cooperative venture be-
tween the Department of Human and Medi-
cal Genetics and the Department of Obstet-
rics and Gynecology and the Department of
Radiology of the University Hospital. It takes
care of patients and families affected by or
at risk of familial cancer of the breast and
ovary. Services provides by the center in-
clude genetic counselling, genetic testing,
and provision of medical as well as pre-
ventive care (e.g. mammography screen-
ings) (cf. contribution.5.5.3). The Wdrz-
burg FBOC center serves the entire region
of northern Bavaria and is supported in part
by the German Cancer Aid.

Major Research
Interests

In terms of research activities, the Division
of Medical Genetics focusses on three main
topics: (1) phenotypic, statistical and pop-
ulation genetic aspects of inherited neuro-
muscular diseases, (2) epidemiology, pat-
terns of inheritance and molecular genetics
of dyslexia, and (3) fundamental aspects of
formal and statistical genetics as they relate
to monogenic and polygenic diseases.

Statistical and formal genetics of inher-
ited neuromuscular disorders
(T. Grimm)

Risk calculations in medical genetics re-
quire precision of genetic models underlying
the inheritance patterns of the respective
disorders. For example, mutation rates for
X-linked disorders (such as muscular dys-
trophies Duchenne / Becker) were shown
to vary as a function of gender and muta-
tion type. Another research focus is on risk
calculations within the context of counsel-
ing implications of somatic and germ cell
mosaicism.

Another example is the elaboration of a
specialized genetic model for spinal mus-
cular atrophy (SMA) which allows for rea-
sonably precise risk calculations despite
unclear or problematic molecular genetic
testing results.

Better incidence data of Limb-girdle mus-
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cular dystrophies in Germany were estimat-
ed.

Genetics of dyslexia
(T. Grimm)

Dyslexia affects an estimated 5% of ger-
man primary and secondary school stu-
dents. Extensive family studies provide evi-
dence for familial clustering, including rare
pedigrees suggestive of monogenic inheri-
tance. Whole genome mapping (collabo-
ration with the Max Planck Institute of Mo-
lecular Genetics, Berlin) in a family with a
clear autosomal dominant inheritance pat-
tern of the dyslexia trait revealed a novel
dyslexia locus on human chromosome 4.
Using a large series of dyslexia families in
whom linkage to chromosome 4 has not
been excluded we currently attempt to rep-
licate these findings. If successful, candi-
date gene approaches will be used to iden-
tify the putative novel dyslexia gene.

Disorders of premature closure of cra-
nial sutures (craniosynostoses)
(W. Kress)

Around 20 % of patients with premature clo-
sure of cranial sutures belong to the catego-
ry of complex autosomal dominant cranio-
synostoses which include additional malfor-
mations of the distal extremities. Underlying
genetic alterations involve mutations in a
variety of fibroblast growth factor receptors

and transcription factors. Major efforts are
directed at establishing genotype-pheno-
type correlations, and at defining nosologic
subgroups by way of molecular analysis.

Ethical aspects of Human Genetics
(T. M. Schroeder-Kurth)

Rapid developments in the area of prena-
tal and predictive genetic testing, including
the medical applications of genetic technol-
ogy (e.g. gene therapy; therapeutic cloning,
regenerative medicine, etc.) mandate ethi-
cal guidlines. What shall we expect from,
and how shall we interpret the results of
the 1.000 Dollar genome which is on the
horizon? What is the role and what are the
implications of human genetics within the
emerging field of personalized medicine?
These and other questions are discussed
and dealt with on a national and europe-
an level in order to arrive at clinically use-
ful recommendations, guidelines and criti-
cal evaluations.

Teaching

The Division of Medical Genetics provides
lectures, hands-on courses and discus-
sion rounds for medical students, students
of biomedicine, and students of biology. In
addition, the Division provides clerkships
and internships during the clinical part of
the medical curriculum. Students acquire
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theoretical and practical knowledge in es-
tablishing a genetic diagnosis, including as-
pects of dysmorphology, syndromology, pre-
and postnatal genetic testing using cytoge-
netic, cell genetic and molecular methods,
and they acquire practical knowledge in ge-
netic counselling.

Stellzig-Eisenhauer A, Decker E, Meyer-
Marcotty B Rau C, Fiebig BS, Kress W,
Saar K, Ruschendorf F;, Hubner N, Grimm
T, Witt E, Weber BH. (2010) Primary fai-
lure of eruption (PFE)--clinical and mole-
cular genetics analysis. J Orofac Orthop.
71(1):6-16.

Kottlors M, Kress W, Meng G, Glocker FX.
Facioscapulohumeral muscular dystrophy
presenting with isolated axial myopathy
and bent spine syndrome. Muscle Nerve.
2010 Aug;42(2):273-5.

Stenzel W, Prokop S, Kress W, Huppmann
S, Loui A, Sarioglu NM, Laing NG, Sparrow
JC, Heppner FL, Goebel HH (2010) Fetal
akinesia caused by a novel actin filament
aggregate myopathy skeletal muscle actin
gene (ACTA1) mutation. Neuromuscul Dis-
ord. 20:531-533.

Wilmshurst JM, Lillis S, Zhou H, Pillay K,
Henderson H, Kress W, Mdiller CR, Ndon-
do A, Cloke V, Cullup T, Bertini E, Boenne-
mann C, Straub V, Quinlivan R, Dowling JJ,
Al-Sarraj S, Treves S, Abbs S, Manzur AY,
Sewry CA, Muntoni F, Jungbluth H. RYR1
mutations are a common cause of conge-
nital myopathies with central nuclei. Ann
Neurol. 2010 Nov;68(5):717-26.

Konig IR, Schumacher J, Hoffmann R
Kleensang A, Ludwig KU, Grimm T, Neu-
hoff N, Preis M, Roeske D, Warnke A,
Propping B Remschmidt H, Néthen MM,
Ziegler A, Mller-Myhsok B, Schulte-Kdrne
G(2011) Mapping for dyslexia and related
cognitive trait loci provides strong evidence
for further risk genes on chromosome
6p21. Am J Med Genet B Neuropsychiatr
Genet. 156B:36-43.
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3.1

University Hospital

Introduction

The University Hospital Wirzburg comprises
19 Clinics (for inpatients), 22 Policlinics (for
outpatients), 4 Clinical Institutes, 2 inde-
pendent Chairs as well as 5 autonomous
divisions in 2010. Furthermore there are 7
affiliated Training Colleges of Health Care,
which together offer more than 500 app-
renticeship training positions.

The University Hospital employs a total of
4.416 full-time employees, among them
768 physicians, 1.251 (male) nurses, 424
(male) nurses in OR and anesthesia as well
as 1.075 medical-technical employees.

Interdisciplinary —and partially outreach col-
laboration is the focus of 24 Clinical Cen-
ters: Comprehensive Cancer Center (Inter-
disciplinary Centers for Breast-, Colorectal-
and Skin Cancer, Interdisciplinary Center
for Palliative Medicine and Center for Stem
Cell Therapy and Transplantation), Ger-
man Comprehensive Heart Failure Center
Wirzburg, Heart Center Wurzburg, Regional
Heart Attack Network Mainfranken, Center
for Early Diagnosis/Socio-paediatric Center,
Musculo-Scelettal Center Wurzburg, Center
for Rheumatism, Trauma Center, Interdisci-
plinary Thorax Center Mainfranken, Center
for Kidney Transplant, Interdisciplinary Bank
of Biomaterials and Data Wurzburg (IBDW),
Comprehensive Hearing Center, Center for
Neuromuscular Disorders, Level | Perinatal
Center, Center for Neurovascular Disorders,
Center for Cleft, Lip, Jaw and Palate, Center
for Craniofacial Diseases Wurzburg, Center
for Adiposity, Fabry Center for Interdiscipli-
nary Therapy and The Center for Interdis-
ciplinary Clinical Research (IZKF) build the
bridge between clinical theoretical research
and clinical research.

According to the official plan 2010, the
University Hospital provides 1,433 hospital
beds; the utilization rate of the 1.399 beds
having been set up was 79,18% with an
average resting time of 7,7 days. In the year
2010, 52.147 patients received inpatient
treatment and a total amount of 399.046
care days were performed; additionally a to-
tal of 200.500 patients received outpatient
treatment. Approximately 81% of all pati-
ents originate from the administrative regi-
ons of Lower-, Middle- and Upper-Franconia
as well as from other parts of Bavaria. 12%
of all patients come from the adjacent Ba-
den-Wuerttemberg, the remaining 7% from
the rest of Germany or from abroad.

In the year 2010 a continuing formation of
Centers was the main focus at the Univer-
sity Hospital of Wurzburg. A solid financial
support for the recently founded German
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Comprehensive Heart Failure Center Wirz-
burg (DZHI) by the Federal Ministry of Edu-
cation and Research thus played a decisive
part. According to the sponsor’s intention
the different clinical facilities closely work
together under its roof with institutions for
patients’ and basic research. As an interim
solution a separate building for this interdis-
ciplinary Center for research and treatment
was put into operation in 2010.

A further success in this year was the certi-
fication of the Comprehensive Cancer Cen-
ter Mainfranken by the Deutsche Krebshilfe
(German Cancer Aid). With its financial sup-
port an improved care for the regional can-
cer patients and for the cancer research of
the University Hospital as well as of the Me-
dical Faculty was possible.

A third hallmark for the University Hospital
was the raise of financial support for the
newly established

Interdisciplinary Bank of Biomaterials and
Data Wrzburg (IBDW). This setting up con-
siderably contributes to a focussed research
at the University Hospital of Wirzburg.

The urgently needed redevelopment of the
“Kopfklinik” (Departments of Neurology,
Neurosurgery, Neuroradiology, Ophthalmo-
logy, Ear-, Nose- and Throat-Surgery and
Radiation Oncology) was also advanced
with commitment in the year 2010. The
new building in 2 or 3 stages of construc-
tion was well prepared within numerous dis-
cussions between the interdisciplinary faci-
lities.

With the present best possible infrastructu-
re of the modern Health Care Center ZOM/
ZIM (Centers of Operative and Internal Me-
dicine) as well as the current and planned
building projects for improving the building
stock, the University Hospital will be well
prepared to fulfill the future challenges of a
changing healthcare market and will still be
able to ensure patients’ care as well as re-
search and teaching of highest quality.

Professor Dr. med. Chr. Reiners
Managing Medical Director



(DZHI).
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3.2

Mission and

Professor Dr. med. Dr. h.c. Norbert Roewer Structure

(Head of the Department)

The Department of Anaesthesiology annu-
ally performs anaesthesia for approximately
29.000 surgical and diagnostic procedures
in the various clinical departments including
orthopaedic cases (Konig-Ludwig-Haus).
The pain centre and the outpatient depart-
ment of Anaesthesiology in each case ex-
hibit more than 9.000 patient contacts per
year of patients suffering from acute and
chronic pain. The department has an inter-
disciplinary Intensive Care Unit with 12 beds
for critically ill patients after major surgery
or for those suffering from severe multip-
le traumas. Each intensive care bed is fully
equipped with new state-of-the-art bedside
monitoring and data management systems
as well as ventilators and all available sys-
tems to treat all kinds of organ failure.

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

Oberdiirrbacherstrasse 6

97080 Wiirzhurg

Tel.: 0931/201-30001

Fax: 0931/201-30019

E-mail: Anaesthesie-Direktion@klinik.uni-
wuerzburg.de
www.anaesthesie.uni-wuerzburg.de

Professor Dr. rer. nat. Carola Forster
Tel.: 0931/201-30065

Professor Dr. med. Peter Kranke
Tel.: 0931/201-30116

Professor Dr. med. Christian Wunder
Tel.:0931/201-30010

Fig. 1: Cell-cell contacts (tight junctions) of vascular brain endothelial cells with (A) and

Department of Anaesthesia and Critical Care

which is responsible for clinical education
as well as research in this field of medici-
ne. Doctors of the department staff the In-
tensiv-Transport-Wagen (ITW) and the Ver-
legungseinsatzfahrzeug (VEF) for the inter-
hospital transfer of intensive care patients.
The department provides as well a mo-
dern simulation centre for anaesthesia
and emergency cases. An artificial patient,
equipped with computer technology, allows
the realistic training of routine anaesthetic
procedures as well as the handling of rare
emergency events.

The section “Scientific anaesthesiology”
(chair: Mrs. Prof. Dr. rer. nat. C. Forster) al-
lows the handling of scientific and clinical
approaches in close collaboration with sci-
entists and modern fundamental 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

b

g

without growth factors of astrocytes (B). Cell-cell contacts are stained green, whereas

the cell nucleus appears red.
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rare hereditary disorder, which might occur
quickly and life-threatening during anaes-
thesia.

Major Research
Interests

Pain research
(H. Rittner, A. Brack, G. Sprotte)

Different research groups focus on the pa-
thophysiology of the immunological system
and its role in the development and chronifi-
cation of pain, using approaches with chro-
nic pain patients or experimental in-vitro
and in-vivo techniques.

Evidence Based Medicine
(P Kranke)

“Evidence Based Medicine” tries to provi-
de best up-to-date quality data for special
questions concerning the treatment of pati-
ents. The facilitation of an evidence based
way of thinking and behaviour in the perio-
perative medicine is the aim of the research
group. For this purpose systematic reviews
in the field of anaesthesia, pain therapy,
palliative medicine, intensive care medici-
ne and cognate disciplines are generated.

Organ-Protection
(M. Lange)

Volatile anesthetics not only induce anesthe-
sia, but also render organs resistant against
ischemic damage. The intracellular mecha-
nisms underlying anesthesia induced reduc-
tion of ischemia/reperfusion injury are under
intense investigation. The projects performed
by the research group aim to identify triggers,
mediators and end-effectors of anesthetic-
induced pre- and postconditioning and to
characterize their complex intracellular inter-
action in the heart and the brain.

Acute lung injury
(R. Muellenbach)

Acute lung injuries in adults, caused by
pneumonia, sepsis and multiple traumas
still show a lethality of 40-60%. The key to
survive for patients is a ventilation strategy
which allows the lung to recover and heal.
The choice of a ventilation profile with opti-
mal pressure amplitudes for the individual
patient needs is of vital importance. With
the help of experimentally induced acu-
te lung injury in pigs the influence of diffe-

rent ventilation modes and profiles on the
inflammation and function of the lungs are
investigated. In patients the usages of high
oscillatory ventilation modes in combinati-
on with extracorporal lung assist devices in
patients with acute lung injuries are scienti-
fically accompanied.

Blood-Brain-Barrier
(C. Forster)

Brain capillaries generate a tight barrier bet-
ween the blood and the neurons in the cen-
tral nervous system (CNS). The so called
blood-brain-barrier (BBB) consists of endo-
thelial cells lining the brain capillaries. The
endothelial cells perform inter-cellular tight-
junctions composed of members of the
claudin family. Several diseases of the CNS
derange the BBB and result in diminished
expression of the claudin proteins. The sci-
entific aim is the identification of molecular
targets of steroids in the BBB and the un-
derlying signal transduction pathways. Ad-
ditional the molecular functions of different
tight junction proteins of the BBB during the
CNS development are investigated.

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 microcirculato-
ry disturbances in the liver and the intesti-
ne during systemic inflammatory states and
shock are the aim of the investigated pro-
jects. The organ failure of the liver and / or
the intestine is associated with a high mor-
tality. By means of small animal models and
clinical studies the underlying mechanisms
of microcirculatory failure in the liver and in-
testine and the potential therapeutic inter-
ference are investigated.

Trauma emergency room management
(T. Wurmb)

The initial diagnostic and therapeutic treat-
ment of polytraumatized patients is per-
formed by a multidisciplinary medical staff
team in the trauma emergency room. The
development of algorithms and operating
procedures to provide optimal support for
these patients at high risk are performed by
clinical investigations.
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CONTACT DETAILS

Mission and
Structure

The Department of General, Visceral, Vas-
cular and Pediatric Surgery covers the who-
le spectrum of these surgical fields. The
department has 132 beds, including inter-
mediate and intensive care units. Six thou-
sand surgical procedures are performed
every year. The department provides spe-
cial consultation hours for patients in the
following fields:

e adiposity

¢ endocrine diseases

e vascular surgery

e 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, an advanced
oncological center supported by the Ger-
man Cancer Aid (Deutsche Krebshilfe).

The certified Pancreas Center provides he-
patobiliary surgery and pancreas surgery for
treating complex liver, bile duct and pancreas
diseases. Liver transplants are standard the-
rapy for liver failure and liver tumours in the
Transplantation Center, Surgery |.

The Department of General, Visceral, Vas-
cular and Pediatric Surgery was certified as
a reference center for endocrinology and a
competence center for obesity by the Ger-
man Society for General and Visceral Sur-
gery (Deutsche Gesellschaft fir Allgemein-
und Viszeralchirurgie) for its surgical exper-
tise in the treatment of endocrine and me-
tabolic disorders.

The complex field of coloproctology is ano-
ther major focus of therapy. In the certified
Center for Intestinal Medicine, patients with
colorectal carcinomas are treated with in-
novative concepts and surgical expertise to
restore or retain continence.

The pediatric unit provides top treatment for
the full range of pediatric surgery. This inclu-
des the surgical care of premature births,
treatment of birth defects, basic pediatric
urology, and pediatric traumatology. The
children’s surgical ward provides child-fri-
endly pre- and postoperative care.

In the vascular surgery unit abdominal aor-
tic aneurysms are treated with aorta-iliac
bifurcation prostheses. Aorta and iliac va-
scular diseases are combated with endo-
vascular surgical techniques. Our surgeons
are well experienced in femur crural artery
bypass surgery and carotid artery surgery.
Since last year, a new hybrid operating room
combines classic surgery and vascular diag-
nostic imaging for high quality treatment.

Research on infection, inflammation, me-
tabolic disease, oncology, tissue enginee-
ring, and transplantation immunology takes
place in modern research laboratories. Re-
searchers network within the university and
hospital, as well as with many national and
international groups. Projects are also inte-
grated in university research centres, such
as the Interdisciplinary Centre for Clini-
cal Research (IZKF). Successful third par-

Major Research
Interests
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ty funding (DFG, BMBF), patents, prizes,
awards, and scholarships are additional
project achievements. Further information
is available on our website (http://www.zom-
wuerzburg.de/).

Clinical Studies

(U. Dietz, M. Gasser, Th. Meyer/S. Grass-
hoff-Derr, J. Pelz, A. Thalheimer, A.M. Waa-
ga-Gasser)

Currently, different studies are being con-
ducted on oncology, pediatric surgery (com-
pression therapy for burns and scalds, ano-
rectal malformations), and laparoscopic
care of incisional hernias. Prof. Dr. F. Puppe,
Artificial Intelligence, and Prof. Dr. P Heu-
schmann, Institute for Clinical Epidemiology
and Biometry, are working together with the
European Hernia Association (Europaische
Hernien Gesellschaft) in setting up an inter-
net-based Ventral and Incisional Hernia Re-
gister. Prof. Dr. A.M. Waaga-Gasser is pre-
sently working on a study on the downregu-
lation of inflammation parameters in chro-
nic pain patients.

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

Hospital infections with staphylococcus au-
reus are a major problem. A new thera-
peutic option with tailor-made antibodies
is being investigated in a BMBF supported
project. Further areas of investigation inclu-
de pathogenesis, immune responses, and
new therapy approaches for analyzing the
resistance of surgical prosthesis material
to infection. The project “Pathophysiology
of the intestinal barrier in the case of acu-
te inflammation”, funded by the IZKF and
the DFG, examines the intercellular signal-
ling pathway following the breakdown of the
intestinal barrier and aims to develop new
pharmacological approaches to stabilize
the intestinal barrier.
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Fig.1: Many different in vitro and in vivo
tests are part of a modern repertoire of
analyses.



Fig. 2: Minimally invasive evidence of human
graft models using bioluminescence imaging.

Oncology

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

The oncogenesis of tumours in the gastro-
intestinal tract is currently under investiga-
tion. 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 Toxicolo-
gy. 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 II, 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). Patient tissue and fluid samples are
collected and catalogued for investigating
diseases and their causes.

Metabolic Disorders
(C. Jurowich)

Complex metabolic changes due to type 2
diabetes mellitus cause adiposity. In con-
trast to conservative treatments of mor-
bid adiposity, different methods of bari-
atric surgery lead to a marked improve-
ment and sometimes total recovery from
type 2 diabetes. We are presently inves-
tigating these puzzling molecular mecha-
nisms in cooperation with Prof. Dr. H. Ko-
epsell, Anatomy and Cell Biology I, Univer-
sity of Wurzburg, and Prof. C.W. le Roux,
Department of Investigative Medicine,
Hammersmith Hospital, Imperial College
London, UK.

"

tumours in bowel (A) and liver (B) in xeno-

Tissue Engineering
(U. Dietz, Th. 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, U. Steger, A.M.
Waaga-Gasser)

Regulatory immune cells play a very impor-
tant role in transplantation medicine becau-
se of their involvement in the development
of graft-specific tolerance. They prevent the
patient’s immune cells from destroying the
essential but foreign organ or graft. Inhibi-
ting immune responses are often found in
the liver. We have several established ani-
mal models for in vivo testing. Another pro-
ject, in cooperation with Prof. Dr. E. Serfling
and Dr. al Avots, Institute of Pathology, in-
volves finding new targets for inhibiting graft
rejection with fewer side effects.

Teaching

The advanced education programme covers
all aspects of modern surgery in lectures
and seminars. Bedside teaching has been
optimized to ensure high quality hands-on
training. Surgery | plays an active role in stu-
dent training, both in the teaching hospi-
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tal and the SkillsLab in the Interdisciplina-
ry Training and Simulation Centre (INTUS).
Students can improve their operating skills
on training simulators under realistic con-
ditions. Another highlight is eLearning. The
website www.elearning-chirurgie.de provi-
des information on important topics of ge-
neral and visceral surgery, as well as gra-
phics, illustrations, and videos.

Training courses in coloproctology, thyroid
and microsurgery, as well as laparoscopic
operating procedures are offered on a re-
gular basis. Surgery | provides authorized
further education in surgical intensive care,
general, visceral, vascular and pediatric sur-
gery, 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 Gener-
al Surgery, the Department of Anaesthesi-
ology, 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, last year a
trauma network was certified, which com-
prises 16 hospitals within the region.

Major Research
Interests
The current clinical studies include pro-
spective-randomized as well as retrospec-
tive studies. Major areas are spine trauma-
tology 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 planned
to be employed in the therapy of bone de-
fects and pseudarthrosis.
The experimental research was dictinctly
intensified over the last two years.

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

In an IZKF-funded project the influence of
VEGF,, on muscle and bone regeneration
after musculoskeletal trauma is studied in
an animal model. Promising results were
achieved and, thus, additionally CYR61,
another proangiogenic factor, is includ-
ed in the study (cooperation with Prof.
N. Schutze, Department of Orthopae-

62

dics). Furthermore, the effects of CYR61
on growth and differentiation of skeletal
muscle cells are investigated in a newly
established culture model. Human muscle
cells of traumatized patients are included
in the investigation.

Fracture Models for Stability Improve-
ment through the Use of Locking Plates
and Osteosynthesis Material

(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 mod-
els currently cover the areas of hand, ankle
joint, and tibial plateau. In a current project,
for example, a locking plate is developed
which is mainly used for the treatment of
osteoporotic ankle fractures and which has
recently been made commercially available.
In a further project, the effects of bone sub-
stitute, 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 repre-
sents a new major research area. The pri-
mary goal is the development of adipose tis-
sue constructs for reconstructive and plastic
surgery. A main focus is the development of
vascularization strategies for adipose tissue
constructs (Fig. 2), which is investigated
within a research consortium funded by the
Bavarian Research Foundation (Speaker: T.
Blunk). In a further project, cell-based im-
plants are developed for the reconstruction
of the subcutaneous fat layer to be used in
defect coverage. Moreover, 3D adipose tis-
sue models for basic research were estab-

Fig. 1: Combination of osteosynthesis ma-
terial and screws in the jail technique for
stabilization of tibial plateau fractures.



in a nude mouse model.

lished, in which, for example, the crosstalk
of different cell types (e.g., stem cells and
endothelial cells) and the role of the extra-
cellular matrix in adipogenesis can be in-
vestigated.

Cartilage Regeneration
(T. Blunk)

Another new focus is the tissue engineering
of cartilage. The chondrogenic differentia-
tion potential of mesenchymal stem cells
isolated from bone marrow and adipose tis-
sue is investigated. Specifically, the effects
of various growth factors on the differentia-
tion of the two cell types are compared. In
two new IZKF-funded projects the effects
of biomimetic materials are investigated. In
cooperation with Prof. J. Groll, Department
of Functional Materials in Medicine, and PD
A. Steinert, Department of Orthopaedics,
new peptide-modified hydrogels for carti-
lage regeneration are evaluated. In coop-
eration with Prof. L. Meinel, Department of
Pharmaceutical Technology, osteochondral
constructs based on cell carriers made from
silk fibroin are developed.

Investigation of Biocompatibility
(P. Zeplin)

In a further IZKF-funded project, the bio-
compatibility of coated alloplastic materi-
als for plastic and reconstructive surgery
is studied (cooperation with H. Walles, De-
partment of Tissue Engineering and Re-
generative Medicine, and Prof. T. Scheibel,
Department of Biomaterials, University of
Bayreuth). In a rat model, it is investigated if

TR . A, S : .
Fig. 2: Vascularized adipose tissue construct generated in a fiber scaffold after 3 months
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the biocompatibility of silicon implants can
be improved by coating with spider silk.

. 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. Since last year the num-
ber of the weekly main lectures for students
was doubled. At the end of the term, there
are review courses in which the students
are given the possibility to repeat the con-
tent of the semester with the help of pa-
tient-related cases.

Within the department, there are two grand
rounds daily in which indications are dis-
cussed. For students, we offer a large variety
of hospitations. Besides the local students,
we continuously have foreign students visit-
ing. The extensive curriculum offered to the
students also integrates clinical investiga-
tion courses, training periods with “bedside
teaching”, weekly block training periods as
well as different consultation hours.

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 principles
and reommendations are presented. Fur-
thermore, the participants can present their
own subject-related cases to be discussed.
In order to improve practical examination
techniques, a new course for the examina-
tion of the joints and the spine was recently
introduced in the Skills Lab.
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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

e a laboratory for blood group serology

e a laboratory for HLA-typing

e a GMP-laboratory for modification and
cryopreservation of stem cell concentra-
tes

e ablood bank for supplying the university
hospital with blood components

e a blood donation department

e a department for therapeutical aphere-
sis

e a register for stem cell donors

Clinical
activities

The Institute of Transfusion Medicine and
Haemotherapy supplies the university hos-
pital of Wuerzburg with all required blood
products, e.g. red cell concentrates, plate-
let concentrates and fresh frozen plasma.
Additionally, it is competent for the produc-
tion of autologous and allogenic stem cell
concentrates for adult patients of the hos-
pital. Beside immuno-haematological la-
boratory analyses (e.g. blood group sero-
logy, red blood cell cross match, antibody
screening, antibody differentiation) the In-
stitute of Transfusion Medicine and Hae-
motherapy provides HLA-testing for the pa-
tients of the hospital with serological and
DNA-based methods. It is responsible for
the search of compatible stem cell donors
and organizes a stem cell donor registry for
the national and international donor media-
tion. In addition, the Institute of Transfusion
Medicine and Haemotherapy is specialized
in the enforcement of therapeutical aphere-
ses (e.g. plasmapheresis, immunoadsorpti-
on, cell-apheresis). Furthermore, quality as-
surance in haemotherapy for the university
hospital is one of the central functions of
the institute.

Major Research
Interest

Biochemical and functional comparison
of different platelet concentrates

Platelet concentrates are obtained by aphe-
resis or by buffy coat method. One of the
research activities of the Institute of Trans-
fusion Medicine and Haemotherapy is the
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biochemical and functional characterization
and comparison of these two types of plate-
let concentrates.

. Teaching

Main lecture “transfusion medicine”

e lecture “Blood group serology and
transfusion therapy”
Lecture “Immunohaematology”
Lecture “Therapeutical and preparative
apheresis”

e 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”
Practical training “Transfusion medicine
and immunohaematology”

e Practical training “Blood group serolo-

gy"

Fig. 1: Leucocyte depletion of red cells.
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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
intensive care/intermediate care unit. At
present 22 physicians are employed.
Approximately 2000 procedures are per-
formed annually covering the entire field of
adult heart and thoracic surgery. 1050 pro-
cedures are open heart surgeries with extra-
corporeal circulation.

In 2007 an assist device program was es-
tablished and the heart transplant program
relaunched. Specialized outpatient clinics
provide care for transplant and VAD patients
and for patients requiring aortic surgery. 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
range of adult heart surgery including heart
transplantation and simultaneous manage-
ment of any kind of thoracic surgery includ-
ing tracheal surgery.

Main areas of interest are total arteri-
al revascularization, reconstructive valve
surgery including DAVID-, YACOUB-proce-
dures. In 2009 a transapical/transfermor-
al minimally-invasive aortic valve replace-
ment program was launched. This is a joint
project with the Department of Cardiology.
In selected patients we also offer the ROSS
procedure.

Approx. 550 thoracic cases are performed
per year. Main areas of interest are mini-
mally-invasive procedures and laser resec-
tions. We are proud to offer the only laser
system in the region. The laser enables us
to perform cancer surgery with a maximum
protection of healthy tissue. 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 procedures
for the surgical treatment of atrial fibrilla-
tion.

Ross operation:

Major Research
Interests

By means of MR and CT-scanning we eval-
uate the impact of different implant tech-
niques of the pulmonary autograft on post-
operative RV function (Dr. Gorski, Dr. Som-
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.

Heart / lung transplantation

The working group led by Dr Sommer and
Prof. Sinha (Institute of Microbiology) has
successfully established a rat model for
the induction of pulmonary ischemia-reper-
fusion-injury (IR). Susceptability to infec-
tion of pulmonary alveolar macrophages
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(AM) and function of pulmonary mitochon-
dria during IR are determined. Since 2010
the group is supported by internal funding
from the interdisciplinary center for clinical
research (IZKF Wurzburg, grant a-132).
The resistance of isolated AMs against bac-
terial toxins can be determined by a number
of established cell culture tests. With this
method, the relationship between IR and
pulmonary infetions by nosocomial bacteria
can be examined.

Several papers have been published by this
group in 2010 and 2011 focussing on Gly-
cine- and Glutathione-dependent modula-
tion of IR-mediated mitochondrial dysfunc-
tion. At present the main focus of interest
is on IR-induced mitochondrial dysfunction
and oxidative stress. The application of anti-
oxidants preserves mitochondrial function
and maintains cellular thiol levels.

In 2011 a Langendorff working heart model
was established in the same lab. In this set-
ting the influence of phophsodiesterase-in-
hibitors on myocardial function is tested.
Another cooperation between Dr. Stefanie
Sommer and Prof. Dr. Otto from the division
of experimental tumorimmunology (ETI) as-
sesses mitochondrial function of isolated
tumor cells and the dependency of different
tumors from glykolysis and oxidative phos-
phorylation.

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 strat-
egy in order to avoid mediastinal infetions.
These studies are beased on previously
published results from a randomized study
which showed a beneficial effect of an an-
tibiotics-releasing felt (Gentacoll®). We
launched the working group “wound man-
agement” of the German society of Tho-
racic and Cardiovascular Surgery (DGTHG)
and initiated a nationwide registry for DSWI
plus a preventive program for avoidance of
DSWI and hope to deduct scientific guide-
lines for the prevention and therapy of DSWI
(Dr. Schimmer)

Thoracic surgery

On January 1%, 2012 Prof. T. Walles took
over the newly created W2-position as



chairman of the division of thoracic surgery.
His research interest is the application of
tissue engineering techniques for tracheal
replacement.

. 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 rota-
tion. Final year medical students spend a
16 week rotation in our department.

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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SELECTED PUBLICATIONS

Schimmer C, Ozkur M, Sinha B, Hain J,
Gorski A, Hager B, Leyh R. (2012) Gen-
tamicin-collagen sponge reduces sternal
wound complications after heart surge-
ry: a controlled, prospectively randomized,
double-blind study. J Thorac Cardiovasc
Surg. 143:194-200.

Schimmer C, Gorski A, Ozkur M, Sommer
SR Hamouda K, Hain J, Aleksic I, Leyh RG.
(2011) Policies of withholding and with-
drawal of life-sustaining treatment in criti-
cally ill patients on cardiac intensive care
units in Germany: a national survey. In-
teract Cardiovasc Thorac Surg 13: EPub
ahead of print.

Sommer SE Sommer S, Sinha B, Wal-
ter D, Aleksic I, Gohrbrandt B, Otto C,
Leyh RG. (2012) Glutathione preconditio-
ning ameliorates mitochondria dysfunc-
tion during warm pulmonary ischemia—re-
perfusion injury. Eur J Cardiothorac Surg
41:140-148.

Sommer SE Sommer S, Sinha B, Wiede-
mann J, Otto C, Aleksic I, Schimmer C,
Leyh RG. (2011) Ischemia Reperfusion in-
duced pulmonary mitochondrial damage. J
Heart Lung Transplant 30:811-818.

Sommer SR, Lange V, Yildirim C, Schimmer
C, Aleksic I, Wagner C, Schuster C, Leyh
RG. (2011) Cardiac surgery and hemato-
logic malignancies: a retrospective single-
center analysis of 56 consecutive patients.
Eur J Cardiothorac Surg 40:173-178.
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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 appro-
ximately 2.500 adults and 350 children
and adolescents with 2.000 conventional
open, laparoscopic and endoscopic proce-
dures and more than 1.800 endourologic
interventions per year. The equipment com-
prises a multi-function unit for extracorpo-
ral shockwave lithotripsy, a computer-assis-
ted (video)urodynamic set-up, lasers of the
most recent generation, a Da Vinci surgical
roboter and several ultrasound units with
colour-coded duplex sonography and trans-
rectal probes.

The surgical spectrum encompasses the
entire speciality of urology with special ex-
pertise in urooncology (particularly orthoto-
pic bladder substitution and continent cu-
taneous/heterotopic urinary diversion fol-
lowing radical cystectomy, nerve-sparing;
radical perineal and retropubic prostatec-
tomy/nerve-sparing, robotic; nephron-
sparing surgery of renal cell cancer; poly-
chemotherapy); paediatric urology (correc-

Department of Urology and Paediatric Urology

tion of complex congenital malformations),
reconstructive urology (all types of urina-
ry diversion and conversion, reconstruc-
tion of the whole urinary tract, ureteral re-
placement, open urethral reconstruction,
complex fistula repair) including implanta-
tion of artificial urinary sphincters and pe-
nile prosthesis, urogynaecology and renal
transplantationen (cadaver and living rela-
ted transplantation).

Major Research
Interests

Translational Prosatate Cancer Re-
search

Treatment of patients with high risk pro-
state cancer

(M. Spahn, B. Kneitz)

The percentage of patients with high risk
prostate cancer (PCa) (=T2c or PSA 220 ng/
ml or Gleason score >8) is still significant
(2003: 22%). In this group of patients the
risk of biochemical progression within a 5-
year period is approximately 40%.

We evaluate the outcome of surgical tech-
niques in high risk PCa in an European mul-
ticenter study.

Identification of tumor supressors or
onco- microRNAs in prostate cancer
(B. Kneitz, M. Possner, M. Spahn)
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Fig. 1: MiRNA expression signhature of Prostate cancer.
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Fig. 2: Generation of a transgenic mouse
model to inactivate mismatch repair acti-
vity in the prostate using the Cre-loxP sys-
tem.

The aim of our studies is the analysis of
the role of mMiRNAs 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 2). 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 studying the function of specific
miRNAs in vitro.

Aberrant expression of spindle check-
point genes in high grade prostate can-
cer

(B. Kneitz)

To understand the role of aberrant expressi-
on of mitotic spindle checkpoint (MSC) ge-
nes for the development of PCa we analysed
the expression of two MSC genes. In addi-
tion we studied the effect of Bublb hap-
lo- insufficiency for induction of genomic in-
stability and resistance against therapeutic
agents in vitro. We could show that spindle
checkpoint genes are frequently down regu-
lated in high grade PCAs. Our results sug-
gest that the expression of MSC genes may
be helpful biomarkers and might be involved
in malignant progression of PCAs and failure
of treatment using cytotoxic agents.

Impact of mismatch repair defects on
pathogenesis and prognosis of prosta-
te cancer

(B. Kneitz, M. Spahn)

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 of tumorsuppressor- und
onco- microRNAs in bladder- and renal
cell carcinoma.

(B. Kneitz, A. Kocot, D. Vergho)

The aim of our studies is to analyse the
role of miRNAs for the development and
progression of bladder and renal cell can-
cer. Using microarrays and gqRT-PCR miR-
NA analysis we detected specific miRNA si-
gnatures for both cancer entities. By bio-
informatics and statistical analysis specific
miRNAs were identified, which are linked to
the development and progression of cancer.
To study the molecular mechanisms of such
miRNAs we are currently studying the func-
tion of specific miRNAs in vitro.

Teaching

Traditional teaching formats (lecture with
clinical case presentation and live trans-
mission of surgical procedures from the
operating theatre; clerkships/electives) are
offered along with integrated and interdis-
ciplinary approaches. Participation in skills
lab, e-learning-programmes, interdiscipli-
nary oncology (seminar and lecture), emer-
gency medicine, integrated seminars in tu-
mor biology, interdisciplinary paediatric pa-
thophysiology and courses in prevention,
epidemiology and biostatistics. Hospitation
in the operating theatre and outpatient cli-
nic is possible throughout the entire aca-
demic year.
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Spahn M, Joniau S, Gontero P Fieuws S,
Marchioro G, Tombal B, Kneitz B, Hsu CY,
Van Der Eeckt K, Bader R Frohneberg D,
Tizzani A, Van Poppel H. (2010) Outcome
predictors of radical prostatectomy in pa-
tients with prostate-specific antigen gre-
ater than 20 ng/ml: a European multi-in-
stitutional study of 712 patients. Eur Urol.
58:1-7.

Spahn M, Kneitz S, Scholz CJ, Nico S, Ri-
diger T, Strébel B Riedmiller H, Kneitz B.
(2010). Expression of microRNA-221 is
progressively reduced in aggressive pros-
tate cancer and metastasis and predicts
clinical recurrence. Int J Cancer. 127:394-
403.

Spahn M, Kocot A, Léser A, Kneitz B,
Riedmiller H. (2010). Last Resort in Com-
plex Urinary Incontinence: Bladder Neck
Closure and Continent Vesicostomy - Long
Term Results and Comparison of Different
Techniques.“ Urology. ;75:1185-92.

Reiss C, Haneke T, Vélker HU, Spahn

M, Rosenwald A, Edelmann W, Kneitz
B.(2010) Conditional inactivation of MLH1
in thymic and naive T-cells in mice leads
to a limited incidence of lymphoblas-

tic T-cell lymphomas.. Leuk Lymphoma.
51:1875-86.

Kocot A, Spahn M, Loeser A, Lopau K,
Gerharz EW, Riedmiller H. (2010) Long-
term results of a staged approach: con-
tinent urinary diversion in preparati-

on for renal transplantation. H. J Urol.
184:2038-42.



CONTACT DETAILS

Mission and
Structure

The Orthopedic Clinic Koénig-Ludwig-Haus
is a top level hospital for the treatment of
musculoskeletal diseases and injuries. The
hospital is operated by the District of Unter-
franken. Integrated are the Chair of Ortho-
pedics and the Outpatient department for
Orthopedics of the University, as well as the
Orthopedic Center for Musculoskeletal Re-
search. The Chairman of the Department,
one full Professor of Osteology, 6 Associa-
ted Professors and 20 Residents are taking
care of the patients and teaching. The hos-
pital has 130 beds and in 5 operating the-
atres more than 4.100 surgical procedu-
res are performed each year. The Universi-
ty Outpatient department provides care for
about 13.500 patients a year. The Konig-
Ludwig-Haus also runs its own x-ray depart-
ment and physiotherapy.

Specialities in the treatment of orthopedic

patients are

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

¢ Shoulder and Elbow Surgery

e Sports Medicine

* Ankle and Foot Surgery

e Pediatric Orthopedic Surgery

* Spine Surgery

e Tumor Surgery

¢ Orthopedic Rheumatology

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

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

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

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 scientific center supports the represen-
tation of the chair in the field of Orthopedic
Surgery concerning research and teaching.
The Head of the scientific center, Prof. Dr.
Franz Jakob, is also the chairman of the
Interdisciplinary Musculoskeletal Center
Wurzburg MCW, which plays an important
role in the development of a new research
branch at the university.

The Orthopedic Center for Musculoskele-
tal Research is located in a 600 sg. m la-
boratory space (S1, S2, radioactivity) with

Major Research
Interests

placement at the proximal femur.
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Fig. 1: Nanos Short Stem-Prosthesis (Fa. Smith and Nephew) for bone saving joint re-

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 So-
ciety (DFG Research Units FOR 793 and
1586, several single projects), the German
Ministry of Research BMBF (BMBF-Consor-
tium Osteopath, BMBF-Consortium Pree-
clampsia), the Ministry of Economy, the Eu-
ropean Union (EU-Consortia ADIPOA and
VASCUBONE), the Interdisciplinary Center
for Clinical Research IZKF of the Universi-
ty of Wirzburg, the Arthrose Hilfe e. V. and
the Research Fund of the State of Bavaria
(Research consortium cell-based regene-
ration of the musculoskeletal system and
age, FORZEBRA and a Research Consorti-
um on Sarcopenia and Osteoporosis — Con-
sequences of impaired Regeneration in the
Elderly FORMOsA), as well as several indus-
trial cooperations. The number of positions
funded is 28 (as of January 2012).

Key Issues in Research

* 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)

*  Tumor Orthopedics and bone metasta-
ses (DFG FOR 1586)(M. Rudert, F. Ja-
kob, N. Schutze, M. Lidemann, J. Dot-
terweich)

* Molecular Orthopedics and Cell Biolo-
gy (N. Schitze, T. Schilling, Simone Hil-



Fig. 2: Fluorescence staining of a mesen-

chymal stem cell homing on electrospun
collagen type | nanofibers (green = actin
filaments, red = vinculin/focal adhesion

complexes, blue = nucleus).

pert, A. Noll, K. Schlegelmilch, R. Laug,
S. Hondke, M. Simann, B. Hafen, S. Le-
Blanc)

Tissue Engineering, Regenerative Me-
dicine, Translation in Cell Therapy (U.
No6th, L. Rackwitz, R. Hallinger, A. Stei-
nert, M. Rudert)

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 Modern Brachythe-
rapy (M. Rudert, B. Holzapfel)

Special Techniques in Shoulder Joint
Reconstruction (S. Goebel)

Tissue Engineering of the Meniscus (M.
Rudert, M. Hoberg, A. Steinert)
Nanofiber Technology and Electrospin-
ning (L. Rackwitz, U. N6th)

Autologous Chondrocyte Transplantati-
on ( U. Noth, 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. N6th)

Endoprosthesis of Hip and the Knee (U.
Noth, B. Baumann, M. Rudert)

Special Orthopaedic Pediatric Surgery,
Spine and Foot Surgery (P Raab)
Clinical Studies on Osteoporosis (F. Ja-
kob, L. Seefried, G. Baron, K. Blume, S.
Bau)

Pain Researchin Orthopedics (S. Goebel)

Teaching

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

Ki-67

control 72 h ZA

specific
antibody

DAPI

merge

KLF2
control 72hZA

.

Lectures in Orthopedic basics (also ac-
companying the practical course)
Practical Courses 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

Courses in arthroscopic techniques at
the knee and shoulder joint using simu-
lator technology

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

Schneider U, Rackwitz L, Andereya S, Sie-
benlist S, Fensky F, Reichert J, Loer

I, Barthel T, Rudert M, Né6th U. (2011) A
prospective multicenter study on the out-
come of type | collagen hydrogel-based
autologous chondrocyte implantation (Ca-
ReS) for the repair of articular cartila-

ge defects in the knee. Am J Sports Med.
39:2558-65.

Klotz B, Mentrup B, Regensburger M,
Zeck S, Schneidereit J, Schupp N, Linden
C, Merz C, Ebert R, Jakob F. (2012) 1,25-
Dihydroxyvitamin D3 Treatment Delays Cel-
lular Aging in Human Mesenchymal Stem
Cells while Maintaining Their Multipotent
Capacity. PLoS One.7:€29959..

Reppenhagen S, Reichert JC, Rackwitz

L, Rudert M, Raab R Daculsi G, Néth U.
(2012) Biphasic bone substitute and fibrin
sealant for treatment of benign bone tu-
mours and tumour-like lesions. Int Orthop.
36:139-48.

Rudert M, Winkler C, Holzapfel BM, Rechl
H, Kneschaurek B Gradinger R, Molls

M, Réper B. (2010) A new modification of
combining vacuum therapy and brachythe-
rapy in large subfascial soft -tissue sarco-
mas of the extremities. Strahlenther On-
kol. 186:224-8.

Steinert AF, Kunz M, Prager R Barthel T,
Jakob F, Néth U, Murray MM, Evans CH,
Porter RM. (2011) Mesenchymal stem
cell characteristics of human anterior cru-

Fig. 3: Induction of putative tumor suppressors (krueppel like factor 2 as an example)
and suppression of Ki-67 proliferation associated antigen in MCF-7 breast cancer cells
following in vitro treatment with the bisphosphonate zoledronic acid.

ciate ligament outgrowth cells. Tissue Eng
Part A. 17:1375-88.
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Mission and
Structure

The Woman’s Hospital (bed capacity of 84,
32 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, breast
cancer, dysplasias of the cervix, child and
adolescence gynecology, urogynecology,
endocrinology and reproductive medicine,
prenatal diagnostics. There are laboratories
for endocrinology, cytology and reproducti-
ve medicine with andrology. Programs in-
clude a midwifery school. In the women’s
clinic are also department of the Clinic for
Radiation Therapy (external radiation; bra-
chytherapy) and the Institute of Radiology
(mammography, vacuum biopsy) and the
Department of Anaesthesiology (pain am-
bulance).

Per annum, approximately 2,200 opera-
tions, 1,600 deliveries, 5400 DRG ca-
ses, 22,000 outpatient therapies (of which
3500 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

Research Project ,Tumour progression
and immune escape*

(J. Wischhusen, S. Hausler, A. Chandran,
M. Junker, A. Seida, V. Bruttel, I. Montalban
del Barrio, K. Becker, I. Vogele, F. Gran, B.
Fischer, E. Horn)

The research group investigates interac-
tions between tumor cells and the immune
system during different phases of tumor de-
velopment (see Figure 1).

Particular emphasis is placed on

* immunological properties of tumor-initi-

ating cells.
During early stages of tumor or metasta-
sis formation (Dietl & Wischhusen, Na-
ture Rev. Cancer 2011), the tumor mi-
croenvironment has not yet been estab-
lished. Thus, genetically altered cells are
fully exposed to the immune system and
its extrinsic tumor-suppressor functions.
Accordingly, low immunogenicity could
be a prerequisite for the survival of tu-
mor-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 (Reim et
al., Cancer Res. 2009),

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 inna-
te and adaptive immune system and

b) preserve (or even induce) stem cell-like
properties of tumor-initiating cells.
Certain members of the TGF- family
(Roth et al., Clin Cancer Res. 2010) or
the cytokine MIF (Krockenberger et al.,
J Immunol 2008) apparently combine
both these effects and might therefore
be good and druggable therapeutic tar-
gets. Pharmacological intervention also
appears possible in order to prevent the
degradation of immune-stimulatory ATP
(that is released from dying cells) to im-
munosuppressive adenosine (Hausler
et al., J Immunol Meth 2010, Cancer
Immunol Immunther 2011).

* diagnostic potential of tumor-induced
miRNA alterations in lymphocytes.
Using peripheral blood from afflicted pa-
tients, we could already show that ova-
rian cancer induces disease-specific
miRNA profiles in immune cells (Haus-
leretal., BrJ Cancer 2010). These miR-
NA patterns most likely reflect tumor-
host interactions which may occur long
before a cancer is actually detected.
As 14 different conditions were shown
to be associated with distinct disease-
specific patterns (Keller,... Wischhusen,
Hausler, Dietl,..., Nature Meth 2011),
we want to develop our original proof-of-
principle study into a diagnostic test for
the early detection of ovarian cancer.

72

Department of Obstetrics and Gynaecology

Fetomaternal interface
(U. Kdmmerer, L. Rieger, S. Segerer, J.
Dietl)

Haemochorial placentation in humans still
represents a unique situation: the fetus,
which can be considered as a semiallogenic
transplant is not rejected, even though fetal
trophoblast cells are found in close contact
to maternal immune cells. Factors providing
this adequate microenvironment for the es-
tablishment of peripheral tolerance are cy-
tokines, growth factors and hormones.

Investigation of impact and function of
MIC-1 in human pregnhancy decidua
(S. Segerer, U. Kdmmerer, J. Dietl)

To date, the mechanisms which lead to the
induction of tolerance against the semiallo-
genic fetus are not entirely resolved. Howe-
ver, several studies propose that a distinct
composition of cytokines is essential for the
establishmentand maintenance of success-
ful pregnancy. Macrophage inhibitory cyto-
kine-1 (MIC-1), also named growth diffe-
rentiation factor 15 (GDF15), is a member
of the transforming growth factor-f3 (TGF-f3)
superfamily and is known to be expressed at
high levels in human placenta. Women who
subsequently miscarried or who had already
miscarried exhibited significantly lower MIC-
1 serum levels. As comparably low serum
levels could even be detected three weeks
before diagnosis of pregnancy failure, MIC-
1 is thought to have a predictive role for pre-
gnancy outcome.

So far, little is known about the decidual cell
subsets producing MIC-1 and the effect of
this cytokine on dendritic cells (DC), which
are known to play a distinct role in the deve-
lopment of pro-fetal tolerance in pregnan-
cy. We therefore investigate the impact and
function of MIC-1 on DC (funded IZKF-pro-
jet Z3/5 to S. Segerer).

LASP-1 expression and function in tro-
phoblast cells and dendritic cells
(S. Segerer, U. KAmmerer, E. Butt, J. Dietl)

The LIM and SH3 Protein 1 (LASP-1) has re-
cently been reported to play a pivotal role in
the actin cytoskeleton organization of meta-
static breast cancer cells. Thereby, studies
revealed that an overexpression of LASP-1
correlated with an increased rate of breast
cancer metastasis. In contrast, silencing of
LASP-1 resulted in a reduction of the migra-
tion and proliferation of breast cancer cells.
During early pregnancy, a controlled inva-
sion of trophoblast cells and immune cells
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Fig. 1: Interactions between tumor cells and the immune system during different phases

of tumor development.

into the decidualized endometrium is obser-
ved. So far, it is not known whether LASP-1
could play a role in this delicate migration
processes at the fetomaternal interface. To
this purpose, we investigate the expression
of LASP in trophoblast cells and chorioncar-
cinoma cells as well as in maturing DC.

Studies on function and prognostic va-
lue of LASP in the dissemination of bre-
ast and ovarian cancer

(A. Honig, M. Kapp, U. Kdmmerer)

LIM and SH3 domain protein (LASP) is an
actin-binding protein that plays a role in
cellular migration. In a study in collaborati-
on with the institute of clinical biochemistry
(E. Butt), we try to analyze the expression of
LASP in breast cancer metastases in order to
elucidate a possible significance of this pro-
tein in tumour progress. Cell culture studies
investigate the function of LASP in the biolo-
gy of tumour cells. The project is funded by
the Deutsche Krebshilfe (No 107706).

New GnRH antagonists in the treatment
of gynaecological malignancies and
triple negative breast cancer

(J. Engel, A. Honig)

GnRH seems to act as a local growth fac-
tor in a variety of tumours. GnRH antago-
nists show anti-tumour efficacy in vitro and
in vivo, but it remains unclear whether aty-
pical GnRH |- or GnRH ll-receptors mediate
these effects. ,Peptidomimetic“-GnRH an-
tagonists, whose advantage lies in the oral
bioavailability, represent a new pharmaco-

logic strategy. With the help of in vitro tu-
mour models of endometrium, ovarian and
tripel negative breast cancer, the effect of
these new non-peptidic GnRH antagonists
in terms of their effectiveness and mecha-
nism of action is investigated.

The AKT-pathway as a therapeutic target
in gynecological and breast cancers
(J. Engel, A. Honig)

The AKT-pathway is overactivatedin various
and seems to hold a key position in malig-
nant transformation by regulating a multitude
of actions, such as proliferation, resistance to
apoptosis and chemotherapy and cell meta-
bolism. Thus, proteins such as AKT in PI3K,
which are in different positions in that pa-
thway are highly promising targets in cancer
therapy. In endometrial cancerrs for instance
AKT is frequently overactivated by loss of its
suppressor PTEN. In ovarian cancers overac-
tivation of AKT is associated with resistance to
chemotherapy. It could be demonstrated, that
AKT-inhbitor perifosine displays substantial
anti-tumor activity in models of human ova-
rian and endometrial cancers and shows ad-
ditive effects with platinum derivatives. These
results have been the basis for project which
is funde by IZKF from January 2010, aiming at
investigating the AKT-pathway in ovarian can-
cers with special regard to immunemodulato-
ry effects (B-131-N).

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

(C. Rennemeier, C. Albert)
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Infertility in men and women is frequent-
ly associated with genital contaminations
caused by various microorganisms. The
molecular basis of this correlation remains
still elusive, and little attention has been
paid on potential direct influences of com-
mensal or uropathogenic microbes on hu-
man gametes. Since many microorganisms
are known to release distinct communi-
cation signalling molecules in substantial
amounts, we raised the question whether
such molecules can directly affect human
gametes. Our studies revealed that signal-
ling molecules employed by the opportunis-
tic human pathogens Candida albicans and
Pseudomonas aeruginosa elicit multiple de-
trimental effects on human spermatozoa.
In a beginning project we investigated the
interaction of uterine dendritic cells (DCs)
with human spermatozoa and the influence
of seminal plasma on this interaction.

Dietl J, Wischhusen J. (2011) The for-
gotten fallopian tube. Nature Rev Cancer
11:227.

Hausler SF, Montalban Del Barrio |, Stroh-
schein J, Chandran PA, Engel JB, H6nig A,
Ossadnik M, Horn E, Fischer B, Krocken-
berger M, Heuer S, Seida AA, Junker M,
Kneitz H, Kloor D, Klotz KN, Dietl J, Wisch-
husen J. (2011) Ectonucleotidases CD39
and CD73 on OvCA cells are potent ade-
nosine-generating enzymes responsib-

le for adenosine receptor 2A-dependent
suppression of T cell function and NK cell
cytotoxicity. Cancer Immunol Immunother
60:1405-1418.

Keller, A., P Leidinger, A. Bauer, A. Elsha-
rawy, J. Haas, C. Backes, A. Wendschlag,
N. Giese, C. Tjaden, K. Ott, J. Werner, T.
Hackert, K. Ruprecht, H. Huwer, J. Hue-
bers, G. Jacobs, P Rosenstiel, H. Dom-
misch, A. Schaefer, J. Miller-Quernheim,
B. Wullich, B. Keck, N. Graf, J. Reichrath,
B. Vogel, A. Nebel, S.U. Jéger, R Staeh-
ler, I. Amarantos, V. Boisguerin, C. Sta-
ehler, M. Beier, M. Scheffler, M.W. Blich-
ler, J. Wischhusen, S.F. Haeusler, J. Dietl,
S. Hofmann, H.R Lenhof, S. Schreiber,
H.A. Katus, W. Rottbauer, B. Meder, J.D.
Hoheisel, A. Franke, E. Meese. Toward
the blood-borne miRNome of human di-
seases. Nat Methods 8:841-843, 2011.

Rennemeier C, Schwab M, Lermann U, Al-
bert C, Kdmmerer U, Frambach T, Morsch-
héuser J, Dietl J, Staib R (2011) Seminal

plasma protects human spermatozoa and
pathogenic yeasts from capture by dendri-
tic cells. Hum Reprod 26: 987-999.

S. E. Segerer, L. Rieger, Y. Dombrowski,
J. Dietl and U. Kdmmerer (2012) MIC-
1, a multifunctional modulator of dendri-
tic cell phenotype and function is produ-
ced by decidual stromal cells and tropho-
blasts. Hum Reprod 27(1):200-9. Epub
2011 Nov 6.



CONTACT DETAILS

Mission and
Structure

The Children’s Hospital of the University
of Wirzburg (staff: 64 MD’s, 163 nurses,
45 technicians / administrative staff) com-
prises 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 patient 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

Very premature infants are at increased
risk for acute and chronic morbidity. Likewi-
se mortality is increased. New data indicate
that a pulmonary or systemic inflammation
may already start prior to birth and is perpe-
tuated during the intensive care after birth.
Among other projects, studies are conduc-
ted to analyze the influence of prenatal in-
flammation on the development of regula-
tory T-lymphocytes in the fetal thymus as
well as the pathomechanisms leading to an
inflammatory or pro-fibrotic reaction in the
lungs. Other studies focus on the molecular
events leading to airway remodeling in bron-
chopulmonary dysplasia (BPD). Specifical-
ly we are interested in the regulation and
association of TGFR and connective tissue
growth factor in BPD.

Pediatric Oncology, Hematology and
Stem cell transplantation:

Cellular immunity and immunmodulati-
on in patients with malignant diseases

The immune system is capable to destroy
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. For the first
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time, we were able to show an association
of a favorable cytokine profile with disease
outcome in medulloblastoma patients. Fur-
thermore preclinical concepts are being de-
veloped to reduce the difficult phase of ap-
lasia after allogeneic bone marrow trans-
plantation.

Moreover requirements for efficient T-cell
priming is analyzed in a robust, antigen-
specific in vitro model and the influence of
immune response modifiers is studied.

We strive to develop new immunotherapies
for patients with malignant diseases (den-
dritic cell vaccination, antigen-specific T-
cells, Fig.1), and — in collaboration with the
Comprehensive Cancer Center Mainfranken
—aim to implement these techniques in cli-
nical studies.

Pediatric Infectiology
Epidemiology and prevention of pedia-
tric infectious diseases

In several studies, the effects of vaccination
programs on the epidemiology of infectious
diseases and their acceptance are evalua-
ted in children and adolescents. Regional
surveillance programs have been establis-
hed in close cooperation with pediatricians
in private practices and pediatric hospitals
( e.g. “Bavarian Varicella Project” (BaVari-
Pro)). Other studies in close collaboration
with the institutes of virology in Jena and
Waurzburg, as well as with national reference
centers (Aachen, Wirzburg) aim to identify
and type certain pathogens to identify chan-
ges (e.g. pneumococcal serotype replace-
ment) under vaccination pressure.

Osteology:
Hypophosphatasia - pathophysiology
and new treatment options

Hypophosphatasia is a rare disease of the
bone characterized by reduced phosphata-
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Fig. 1: Melan-A-specific T-cells induce
apoptosis in tumor cells. Caspase-3 ac-
tivation in tumor cells after T-cell contact
(4h) is beeing displayed (400 000 T-lym-
phocytes for 20 000 tumor cells). Such
clear activation of caspase 3 is a clear
sign for the induction of apoptotic cell
death in the tumor cells.
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Fig. 2: Colour-coded images of pulmonary T1-relaxation times (MRI, 0.2 Tesla) from

3 children at school age, a former preterm neonate with bronchopulmonary dysplasia
(BPD), a former preterm neonate without BPD (FG), and a healthy child born at term
(Kontrolle). Upper panel: Values obtained when breathing room air. Middle panels: Va-
lues with pure oxygen. Lower panel: Differences in the T1-relaxation times (AT1) are lo-
wer in the child with former BPD than in the other children indicating impaired regional
pulmonary function. (Images provided by Prof. Dr. M. Beer).

se. Bone mineralisation, renal function and
possibly CNS function are impaired. Our in-
terdisciplinary team (Children’s Hospital/Or-
thopedic Center for musculoskeletal Re-
search) provides patient care for the largest
patient cohort throughout Europe.

Research projects range from pathophysiolo-
gy to preclinical treatment approaches (gene
transfer). An international phase Il study for
enzyme replacement was initiated in 2011.

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

Altered T-cell homeostasis is characteris-
tic for autoimmune diseases. We evaluate
changes in T-cell subsets, specifically pro-
inflammatory Thl7 T-cells and regulatory
T-cells in these patients. Moreover the in-
fluence of latent infections with herpes vi-
ruses, such as the cytomegalovirus, on T-
cell homeostasis and effector effector func-
tions is analyzed.

We also cooperate with the Center for mu-
sculosceletal research to study the interac-
tion between mesenchymal stem cells and
T-cells in patients with rheumatoid arthritis.

Pediatric pulmonology, cystic fibrosis
and sports medicine:

Exercise and physical training in healthy
children and in children with chronic pul-
monary diseases

Several studies evaluate the pathophysio-
logy of the reduced exercise capacity in pa-
tients with cystic fibrosis or former BPD. In
close collaboration with the Department of
Pediatric Radiology (Prof. Dr. M. Beer), we
could describe the turnover of energy-rich
phosphates in skeletal muscle during exer-
cise as well as the pulmonary ventilation
and perfusion using MRI techniques (Fig.
2). Another project focused on the exercise-
induced release of mesenchymal stem cells
possibly involved in pulmonary repair me-
chanism.

A study sponsored by the BMBF evalua-
ted the preventive effects of a physical
activity program in a Kindergarten setting.
The program proofed to be feasible and
effective, and is now being implemented
nationwide in collaboration with the Bar-
mer GEK. With another partner, the Deut-
sche Lehrerbildungsinstitut Alexander von
Humbold, the program will also be estab-
lished in Chile. Other studies analyze the
influence of special outdoor equipment
(“Aktivschiff”) in two preschools on ac-
tivity behavior and motor skills of pre-
school kids.

Teaching

The Children’s Hospital of the University
of Wurzburg offers several courses for me-
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dical students. Students have repeatedly
evaluated the main lecture in pediatrics re-
gularly as one of the best courses in the
faculty of medicine. Prof. Dr. C. P Speer is
authorized to fully train MDs in pediatrics,
as well as in neonatology and pediatric in-
tensive care. The heads of the sections for
pediatric haematolog and oncology, neuro-
pediatrics, and pediatric pulmonology are
qualified to train MDs in their respective
subspecialties. The Children’s Hospital or-
ganizes regularly clinical rounds and edu-
cational seminars for pediatricians on a re-
gional and national level. In addition, every
year scientific meetings and symposia are
organized in Wurzburg, e.g. every 3rd year
the international symposium “Recent Ad-
vances in Neonatal Medicine“ with partici-
pants from more than 50 nations. Outside
of the United States of America this sym-
posium represents the largest scientific fo-
rum for neonatology.

Hebestreit H, Kieser S, Junge S, Ballmann
M, Hebestreit A, Schindler C, Schenk T,
Posselt HG, Kriemler S. (2010) Long-term
effects of a partially supervised conditio-
ning programme in cystic fibrosis. Eur Re-

spir J 35:578-83.

Kunzmann S, Collins JJ, Yang Y, Uhlig S,
Kallapur S, Speer CR Jobe AH, Kramer
BW. (2011) Antenatal inflammation redu-
ces Cav-1 expression and influences mul-
tiple signaling pathways in preterm fetal
lungs. Am J Respir Cell Mol Biol 45:969-
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Mentrup B, Marschall C, Barvencik F, Am-
ling M, Jakob F, Beck C. (2011) Functio-
nal characterization of a novel mutation
localized in the start codon of the tissue-
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Bone 48:1401-8.

Morbach H, Wiegering V, Richl B Schwarz
T, Suffa N, Eichhorn EM, Eyrich M, Gir-
schick HJ. (2011) Activated memory B
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nile idiopathic arthritis. Arthritis Rheum

63:3458-66.
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(2011) Primed tumor-reactive multifunc-
tional CD62L+ human CD8+ T-cells for
immunotherapy. Cancer Immunol Immu-
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CONTACT DETAILS

Mission and
Structure

The Department of Internal Medicine | (DIM
1) includes six divisions of internal medici-
ne in research, teaching, and patient care:
Endocrinology, Emergency- and Intensive
Care, Cardiology / Angiology, Nephrology,
and Pneumology.

Excellent conditions for clinical research,
teaching, and patient care through closest
interdisciplinary contact have emerged from
the move of the Department to the Centre
of Internal Medicine (Zentrum Innere Medi-
zin, ZIM) mid-year 2009.

The Division of Endocrinology is in charge of
the ward specialized in endocrinology/ dia-
betology and cares annually for more than
3000 outpatients. Since 2003 the division
of endocrinology has become the interna-
tional reference centre for the adrenal car-
cinoma; recently more than 130 patients
with this very rare disease per year get ad-
vice and treatment in Wurzburg. The endo-
crinologists coordinate the section Endo-
crine Tumors of the Comprehensive Cancer
Center in Mainfranken. An interdisciplinary
centre for obesity was established in coop-
eration with the Department of Surgery.
Nephrology does more than 5000 hemo-
dialysis and peritoneal dialysis treatments
per year. Beside the care for hospitalized
patients in a core unit, there are six outpa-
tient clinics including the (1) low clearance
clinic with special focus on late stage dia-
betic nephropathy, (2) vasculitis clinic, (3)
polycystic kidney disease clinic, (4) STOP
IgA nephropathy (5) FAZIT, the Fabry cent-
er for interdisciplinary treatment (a nation-
al reference center) and the (6) transplant
clinic for post kidney transplantation care.
More than 60 transplants per year (includ-
ing living donors) could be realized.

The Division of Pneumology cares for inpa-
tients with bronchial carcinoma, pulmonary
hypertension, severe pneumonia, severe
COPD or interstitial lunge disease with more
than 4.000 outpatient contacts. Special are-
as of interest include interstitial lung disease,
sarcoidosis, severe asthma, pulmonary hy-
pertension and alpha-1-antitrypsin-deficien-
cy. The department of Pneumology is inte-
gral part of the interdisciplinary Thorax-Centre
Mainfranken and of the Comprehensive Can-
cer Centre Mainfranken (CCC Mainfranken).
The Division of Cardiology performed more
than 3300 invasive procedures per year
in 3 catheterization laboratories, including
1000 percutaneous coronary interventions.
In addition, catheter based implantations of
closure devices in patients with atrial sep-
tal defects and persistently open foramen
ovale are performed. In corporation with the
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Department of Cardiac Surgery more than
100 minimally invasive stent-based implan-
tation of aortic valves were performed. More
than 300 high frequency- or cryo-ablations
are performed per year. In cooperation with
the Department of Cardiac Surgery more
than 100 cardiac pace maker systems and
100 ICDs were implanted. Several special-
ized outpatient clinics cover the whole spec-
trum of cardiology: general cardiology, aor-
tic valve disease, heart failure, adults with
congenital heart disease, psycho-cardio-
logic, arrhythmias, ICD and pacemaker. A
cardiac transplantation program has been
started; 2011 7 heart transplantations
have been performed. The Department of
Internal Medicine | runs a state of the art
intensive care ward with 24 beds and an
emergency ward with 12 beds in addition
to the emergency room. The intensive care
ward coordinates the Infarct Network Main-
franken - founded in 2007 - which man-
ages 600 patients with acute coronary syn-
drome per year.

Major Research
Interests

Endocrinology
(B. Allolio, M. Fassnacht)

A major research focus of the team consists
of translational and clinical studies in adre-
nal tumors (particularly adrenocortical car-
cinoma). Since 2003, M. Fassnacht and B.
Allolio run the German Adrenocortical Car-
cinoma Registry that is now transferred to a
European registry. The first randomized trial
in adrenocortical carcinoma (FIRM-ACT) is
internationally coordinated in Wirzburg and
has recruited more than 300 patients with
advanced disease. Currently this largest trial
in this rare disease is being analysed. Sin-
ce 2011 another investigator-initiated pha-
se lll trial on the adjuvant treatment of adre-
nocortical carcinoma is (with support from
the European Union) under way. Further-
more, the endocrine research group evalu-
ates new therapeutic targets in an experi-
mental and clinical setting. M.Fassnacht is
head of the Adrenocortical Carcinoma Wor-
king Group of the European Network for the
Study of Adrenal Tumors (ENSAT).

A second focus, initiated by B. Allolio and
S. Hahner jointly with the Department of
Nuclear Medicine, aims at developing and
implementing new radioactive tracers for
adrenal imaging and evaluation treatment
opportunities in adrenocortical carcinoma.
This research is supported by both the San-
der-Stiftung (foundation) and the IZKF (In-
terdisciplinary Center for Clinical Research).



Fig. 1: Magnetic resonance-guided place-
ment of catheters and electrophysiology
(EP) mapping (right ventricular long-axis
view). Two EP catheters were positioned
via the inferior vena cava (IVC). The cath-
eter for ablation (black arrows) is located
at the tricuspid annulus (between RA and
RV). The second catheter is placed in the
right ventricular outflow tract (white ar-
rows) for backup stimulation. SVC = supe-
rior vena cava.

Several international patents are submit-
ted.

Moreover, several “investigator-initiated”
studies on hyponatremia, acromegaly, and
adrenal insufficiency are currently carried
out. As part of an initiative for a German
Conn Registry, patients with primary aldo-
steronism are prospectively evaluated to
assess long-term outcome. Together with
the Department of Nuclear Medicine, the
endocrine unit participate on several pha-
se Il and lll trials in thyroid cancer. Our In-
terdisciplinary Obesity Center has become
the basis for a number of preclinical and
clinical studies. Finally a number of mul-
ticenter studies initiated by different phar-
maceutical companies in the field of diabe-
tes mellitus, hyponatremia, thyroid cancer,
osteoporosis, and neuroendocrine tumors
are carried out.

B. Allolio is representative for endocrinology
in the DFG Fachkolleg.

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

Cardiovascular research is performed in se-
veral research consortia. 2010 the Com-
prehensive Heart Failure Center (CHFC) was
founded. It is an integrated research and
treatment centre (IFB) “Prevention of heart
failure and its complications” funded by the
ministry of research and education with a
special focus on translational and clinical
research. The DIMI is also involved in the
“Kompetenznetz Herzinsuffizienz” (spea-

ker G. Ertl) and the collaborative research
program SFB 688 (deputy speaker G. Ertl).
G. Ertl is speaker for medicine in the DFG
Fachkolleg Medicine and in the cardiovas-
cular section of the DFG Fachkolleg Medici-
ne. G. Ertl is also president of the German
cardiac society.

Various teams investigate molecular me-
chanisms, imaging and treatment of heart
failure and hypertrophy of the heart using
a broad array of in vitro and in vivo techni-
ques: Among others, experimental studies
of the heart, cultured cardiomyocytes and
endothelial progenitor cells, isolated plate-
lets and vessels are performed. These in-
vestigations already yielded potential new
therapeutic approaches. Results from expe-
rimental studies are transferred into clinical
studies and patient care.

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

Electrophysiology of the heart on several le-
vels, especially cardiac sodium channels (S.
Maier). MRI-Imaging of the heart and car-
diac biophysics (W. Bauer) in rodents and
humans, modelling of cardiac microcircu-
lation, cellular and molecular processes in
the vascular system. Heart failure: healing
and remodelling after myocardial infarction
in animal models and using imaging techni-
ques. Several aspects are investigated: is-
chemia perfusion injury, role of the immu-
ne system for remodeling, depression and
heart failure (S. Frantz), role of receptor an-
tibodies during development of heart failu-
re (R. Jahns); role of calcineurin (O. Ritter);
gender aspects, cardiac metabolism, pul-
monary hypertension together with the divi-
sion of pulmology (H. T. Pelzer).

Translational projects
(O. Ritter, R. Jahns)

Therapeutic cyclopeptides in autoimmu-
ne mediated heart failure; BMBF program
(Grindungsoffensive Biotechnologie, Go
Bio), 2007 founding of the company Corim-
mun; 2009 completion of preclinical study
and current phase | study in humans.

Clinical projects (only investigator initi-
ated studies)
(Coordination: C.E. Angermann, S. Stork)

Biomaterial bank (R. Jahns, S. Stork), 3D-
and tissue doppler echocardiography, rare
heart diseases (rare genetic diseases, Mor-
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bus Fabry together with nephrology, Mor-
bus Friedreich together with Neurology) and
aortic stenosis (F. Weidemann, W. Voelker);
heart failure — study selection with principal
investigator at DIM | (S. Stork, C. Anger-
mann, R. Jahns, G. Ertl): handheld BNP-
study: echocardiography and BNP testing in
primary care. INH-interdisciplinary network
heartfailure) — intervention study of nurse
based disease management. MOOD-HF
study: serotonin reuptake inhibition with es-
citalopram in patients with chronic heart fai-
lure and depression as a comorbidity. Pros-
pective cohort-study rheumatism and heart.
Etics HF: etiology/pathogenesis, prevalence
and pathophysiological importance of Bl
auto-antibodies in heart failure, acute myo-
cardial infarction and myocarditis. Pacema-
ker-ICDs (W. Bauer, O. Ritter): role of new
sensors; development of new MRI-suitable
pacemaker probes; MRI for interventional
electrophysiology. Wurzburg (G. Ertl, C.E.
Angermann, C. Wanner) is the German prin-
cipal investigator of the REVEAL (Randomi-
zed Evaluation of the Effect of Anacetrapib
through Lipid-modification) study recruiting
internationally 30,000 patients.

Taking together the cardiovascular research
in Wirzburg is characterised by interdiscipli-
nary basic science, translational and clinical

Angermann CE, Stork S, Gelbrich G, Fal-
ler H, Jahns R, Frantz S, Loeffler M, Ertl
G. (2012) Mode of Action and Effects of
Standardized Collaborative Disease Ma-
nagement on Mortality and Morbidity in
Patients With Systolic Heart Failure: The
Interdisciplinary Network for Heart Failure
(INH) Study. Circ Heart Fail 5: 25-35.

Baigent C, Landray MJ, Reith C, Emberson
J, Wheeler DC, Tomson C, Wanner C, Kra-
ne V, Cass A, Craig J, Neal B, Jiang L, Hooi
LS, Levin A, Agodoa L, Gaziano M, Kasis-
ke B, Walker R, Massy ZA, Feldt-Rasmus-
sen B, Krairittichai U, Ophascharoensuk

V, Fellstrom B, Holdaas H, Tesar V, Wiecek
A, Grobbee D, de Zeeuw D, Gronhagen-
Riska C, Dasgupta T, Lewis D, Herrington
W, Mafham M, Majoni W, Wallendszus K,
Grimm R, Pedersen T, Tobert J, Armitage
J, Baxter A, Bray C, Chen Y, Chen Z, Hill
M, Knott C, Parish S, Simpson D, Sleight
R Young A, Collins R. (2011) The effects
of lowering LDL cholesterol with simvasta-
tin plus ezetimibe in patients with chronic
kidney disease (Study of Heart and Renal
Protection): a randomised placebo-cont-
rolled trial. Lancet 377: 2181-2192.

Burkard N, Williams T, Czolbe M, Blomer
N, Panther F, Link M, Fraccarollo D, Wid-
der JD, Hu K, Han H, Hofmann U, Frantz
S, Nordbeck B Bulla J, Schuh K, Ritter O.
(2010) Conditional overexpression of neu-
ronal nitric oxide synthase is cardioprotec-
tive in ischemia/reperfusion. Circulation
122: 1588-1603.



projects with the focus on heart failure and
cell-cell-interactions.

Nephrology
(C. Wanner)

The clinical topic is the identification of pre-
dictors for sudden cardiac death and risk
factors for cardiac and vascular disease
in Type 2 diabetics with chronic kidney di-
sease. The questions are answered in lar-
ge multicenter randomized trials and cohort
studies. Currently, the biobank of the com-
pleted 4D study — Die Deutsche Diabetes
Dialyse Studie — has given rise to results
that produced 20 peer reviewed publicati-
ons. Data sets of genetic results joined data
bases of international consortia for meta-
analyses. The results of the SHARP study
(Study on Heart And Renal Protection) has
been completed after 6 years of follow-up
and published in The Lancet. Wirzburg re-
gional coordinating center has contributed
with more than 900 patients to the German
Chronic Kidney Disease (GCKD) cohort. Re-
search questions about the progression of
Fabry disease have emerged in more than
50 pubmed referenced publications so far.
The transplantation unit with their patients
is integrated into a large multinational ob-
servational study (PORT study). The coordi-
nating centre of the KfH foundation of pre-
ventive medicine is being set up and is in
charge of comprehensive cohort studies. A
randomized controlled trial has been com-
pleted by investigators of the academic
hospital of Coburg and has offered co-chair
function to Wurzburg in the EPIC-CKD trial.
Currently Nephrology is joining forces and
bridging to the newly created Institute of
Epidemiology and Biostatistics. In preclini-
cal studies, pathomechanisms of the dama-
ge and recovery of ischemic acute renal fai-
lure are studied in different mouse models
with oxidative stress and regulation of eNOS
being taken into consideration. Further exa-
minations in cooperation are carried out for
the regulation of transport proteins for orga-
nic anions OAT1 and OAT3.

Pneumonology
(M. Schmidt, H.-T. Pelzer)

Clinical research is directed towards no-
vel regimes of radiochemotherapy of non-
small-cell lung cancer and individualized,
molecular targeted therapy of lung cancer.
A second area of expertise and interest is
on cardiopulmonary interactions in pulmo-
nary hypertension.

The department participates in clinical pha-

# . ' e b

P B RS
S o .

R 0SSRl

ALY 'i‘ LTS '.'":-"# — '4.4‘53 ‘ii

Fig. 2:Prognostic value of steroidgenic factor (SF)-1 in adrenal tumors. Left fig: Immu-
nohistochemistry of adrenal carcinoma with (1) tumor cells and (2) negative stroma cell.
Right fig: Kaplan-Meier survival depends on SF-1 expression in patients with adrenal
carcinoma (modified after Sbiera et al., JCEM, 2010).

se Il trials that are aimed to establish new
treatment options for patients with severe
pulmonary hypertension (IMPRES, CAES-
AR). Translational and experimental studies
aimed to improve our understanding on the
pathophysiology of pulmonary hypertension
following pulmonary embolism (CTEPH) are
conducted in cooperation with the depart-
ment of physiology and supported by the
Interdisciplinary Research Unit (IZKF) Wdirz-
burg (H.-T. Pelzer, K. Schuh). Further inte-
rest is on the recruitment and homing of
blood fibrocytes to lung, and the role of fi-
broblasts and myofibroblasts in the exacer-
bation of idiopathic lung fibrosis.

Interdisciplinary projects

Interdisciplinary research is of particular sig-

nificance in the clinical and scientific areas

of the Department of Medicine I. Such inter-

actions are reflected in the numerous pro-

jects which are processed jointly by several

teams within the Department and the Uni-

versity Hospital, but also within the Univer-

sity together with research groups of other

faculties. Some exemplary projects are lis-

ted here:

* M.Fabry: nephrology, cardiology

* Heart failure projects: cardiology, endo-
crinology, nephrology, human genetics,
psychiatry, psychology, pharmacology,
neurology

¢ Cardiac MR tomography: cardiology, ra-
diology, physics, chemistry, nuclear me-
dicine

* Development of molecular/cellular con-
trast agents: cardiology, chemistry, phy-
sics, nanotechnology, nuclear medici-
ne, Dept. of Medicine Il

* New imaging techniques for adrenal tu-
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mors: endocrinology, nuclear medicine
e Endocrine tumors: endocrinology, nuc-
lear medicine, surgery, urology
* Interdisciplinary training and simulation
center (INTUS): multiple hospitals and
institutes

The Department of Medicine | together
with the Institute of Experimental Biomedi-
cine supervises the special research grant
SFB 688 “Cardiovascular Cell-Cell-Interac-
tion“ (see p. 164). In addition, clinicians
and scientists of the department are active
in the several research centers (e.g. car-
diovascular centre, interdisciplinary centre
for clinical research, Comprehensive Can-
cer Center Mainfranken, centre for infection
research).

With the support of the ministry of research
and education the integrated research and
treatment centre (IFB) “Prevention of heart
failure and its complications” or CHFC was
established in 2010 in Wirzburg. This cen-
ter brings together several interdisciplinary
research projects within the faculty of medi-
cine and beyond, and plays a central role for
cardiovascular research in Wdrzburg.

. Teaching

About 850 undergraduate clinical students
participate in courses in Internal Medicine
each semester. In the 5th Semester, stu-
dents train in the basics of history taking
and physical examination in the Skills Lab
with simulators and real patients. The stu-
dents” skills are then tested in a standar-
dized clinical situation in a so-called OSCE
(Objective Structured Clinical Examination).
In the 6th and 7th Semester, the main lec-




ture and the clinical course in internal medi-
cine take place. In the 10th Semester, stu-
dents join a “l14day-on-the-ward-training”,
followed by a one year internship (“Prakti-
sches Jahr”) during the 11th and 12 Se-
mester. With about 3,000 hours of tea-
ching per semester, internal medicine is a
major subject in the medical curriculum.
Teaching of both medical departments is
organized by a teaching coordinator and a
secretary. The teaching coordinator's tasks
are also to improve and test the quality of
teaching, to further develop active teaching
techniques, to increase the validity and re-
liability of students” tests, the improvement
of students” basic skills in physical exami-
nation and history taking, faculty develop-
ment and the promotion of e-learning. The
teaching coordinator is also in charge of
students counselling und cooperation with
students’ representatives.
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CONTACT DETAILS

Mission and
Structure

The Department of Internal Medicine Il (DIM
I) includes six divisions of internal medicine
in research, teaching, and patient care:
Gastroenterology, Hematology and Medical
Oncology, Hepatology, Infectious Diseases,
Psychosomatics and Rheumatology/Clinical
Immunology. Excellent conditions for clin-
ical research, teaching, and patient care
were created by closest interdisciplinary
contact that has emerged from the move of
the Department of Internal Medicine Il into
the Centre of Internal Medicine (Zentrum
Innere Medizin, ZIM) in 2009.

The Division of Gastroenterology (Prof. Dr.
M. Scheurlen) is in charge of a specialized
ward and the gastrointestinal outpatients
clinic. More than 5000 endoscopic proce-
dures are performed per year. The division
of gastroenterology has a specific focus on
chronic inflammatory bowel disorders and
especially tumors of the gastrointestinal
tract. Specific scientific programs address
the diagnosis of hereditary neoplastic dis-
orders of the gastrointestinal tract and the
treatment of neuroendocrine tumors. Since
many years these patients with new endo-
crine tumors are cared for in the PNETs cen-
ter together with the colleagues from the
department of visceral surgery. An addition-
al scientific focus of the division of gastro-
enterology is the diagnosis and treatment
of patients with stomach and pancreas car-
cinoma. Since 2007 a “Darmzentrum” is
established together with the department
of Surgery | and since 2011 additionally a
modul pancreascarcinoma. In the beginning
of 2012 the division of hepatology was spe-
cifically strengthened by the recruited team
of Prof. Dr. A. Geier to further improve the
patient care of patients with chronic liver
disorders of all stages. An additional focus
of the division of hepatology are metabolic
liver disorders and malignant tumors of the
liver including the diagnosis and treatment
of hepatocellular carcinoma and cholangjo-
carcinoma. Together with the department of
surgery | the liver transplantation program
of the University Hospital Wuerzburg will be
further developed in the newly established
center of liver disease in Wuerzburg.

A completely new and state of the art stem
cell transplantation unit (PD Dr. G. Stuhler)
was established together with the depart-
ment of pediatric hematology and oncolo-
gy. The University Hospital Wuerzburg runs
the second largest stem cell transplanta-
tion program in Germany with 280 stem cell
transplantations per year. This highly inno-
vative program of stem cell transplantation
includes transplantation from haploidenti-
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cal donors, cord blood transplantation and
adoptive immunotherapy following stem cell
transplantation to improve infection and tu-
mor control post-transplant. In the division
of hematology (Prof. Dr. R. Bargou) in spe-
cial wards with hepafiltered rooms autol-
ogous stem cell transplantation and the
treatment of patients with leukemia, lym-
phoma and myeloma are performed. The
department of Internal Medicine Il runs one
of the largest study centers in Germany
(one consultant, 4 clinician scientists, 34
study nurses and data managers). With an
associated phase | unit (Early Clinical Trial
Unit) in which clinical studies of phase I-
Il including trials with innovative antibod-
ies are performed. Patients with multiple
myeloma, lymphoma and acute leukemia
from other European and Non-European
countries are treated with innovative clin-
ical trials in our department. The depart-
ment of Internal Medicine |l offers the larg-
est treatment and research program for pa-
tients with multiple myeloma in Germany
and in addition innovative clinical programs
for patients with lymphomas and acute leu-
kemia. More than 400 patients with multi-
ple myeloma and more than 500 patients
with lymphoma are treated in the division
of hematology per year. Newly established
is a specific lab for the diagnosis of non-
malignant hematological disorders together
with the department of pediatrics which is
unique in Germany and offers specialized
diagnostic procedures for patients with he-
molytic anemias. In the division of Medical
Oncology (Prof. Dr. V. Kunzmann) there is
a special ward but also a large interdisci-
plinary oncological outpatient clinic in which
more than 11.000 patients with all kinds
of cancer are treated. In close collabora-
tion with the Comprehensive Cancer Center
Mainfranken the outpatient chemotherapy
unit offers and performs chemotherapy for
a broad spectrum of oncological disorders.
A specific focus of the division of Medical
Oncology in association with the divisions of
gastroenterology and hepatology is the care
of patients with gastrointestinal tumors esp.
stomach and pancreas carcinoma, hepato-
cellular and cholangiocarcinoma, but also
different subtypes of sarcoma. The division
of Medical Oncology is heavily involved in
the Brustzentrum, Darmzentrum, Pankreas-
modul, the Center for Head and Neck Can-
cer, the skin tumor center and esp the on-
cological center of the University Hospital of
Waurzburg. In the division of psychosomatics
Prof. Dr. H. Csef runs a specific outpatient
clinic for oncological patients and for pa-
tients with psychosomatic disorders. In an
outpatient department which is run in close
collaboration with the department of psychi-



atry daycare of patients with psychosomatic
disorders is offered. Research programs in-
volve studies on psychosomatic disorders of
the gastrointestinal tract. Specific Research
activities are the care of patients undergo-
ing stem cell transplantation.

In the division of clinical immunology of
Prof. Dr. H.-R. Tony, patients with vasculi-
tis and specific forms of rheumatoid arthri-
tis, scleroderma and sjogren’s syndrome
are cared for. In the specific ward of the di-
vision of rheumatology and the rheumato-
logical outpatient clinics more than 3.000
patients per year are cared for. Specific ex-
pertise of the division are the diagnosis and
treatment of autoimmune disorders includ-
ing novel therapeutic interventions in the
frame of phase I-lll studies, diagnostic and
treatment of vasculitis and immunodefi-
ciency disorders.

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. This research programs are funded
by the Sander-Stiftung and the IZKF. Specif-
ic topics are the modulation of the memo-
ry B-cell-compartment and the depletion of
B-cells following novel antibody constructs.
Additional topics are immune reconstitution
in patients with immunological disorders
following more extensive forms of immune
suppression, cardiovascular co-morbidity in
patients with rheumatoid arthritis, the de-
velopment of biomarkers for monitoring of
treatment of autoimmune disorders and the
pathological immunological regulation in lu-
pus erythmatodes.

A division of infectiology (Prof. Dr. A. Ull-
mann, Prof. Dr. H. Klinker) was certified as
one of the first centers in Germany by the
Deutsche Gesellschaft fur Infektiologie as
a center of infectiology. The re-certification
until 2016 could be obtained very recently.
Patients with infectious disorders are cared
for in the special ward for infectious dis-
orders but also in a large outpatient clin-
ic. More than 3.000 to 4.000 patients are
treated there per year. The clinical focus-
es of the division are HIV-infections and
chronic virus hepatitis, opportunistic infec-
tions in immunocompromised, esp hema-
tological patients. The division of infectiol-
ogy has a high reputation for the diagnosis
and treatment of these infectious diseas-
es. There are closed collaboration with the
institutes for Microbiology and Virology/Im-
munobiology as well as with the Zentrum
flr Infektionsforschung of the University, a
newly established center for liver diseases
and the department of tropical medicine

of the Missionsarztliche Klinik Wrzburg.
The Division of Infectiology is involved in
a BMBF funded Kompetenznetz HIV/AIDS
and hepatitis / Deutsche Leberstiftung. A
new W2-Professorship for clinical infectiol-
ogy with specific focus on mycology was
established in 2011 (Prof. Dr. Andrew Ull-
mann).

Interdisciplinary projects, the speaker and
the chair of the Clinical Research Unit 216
“Oncogenic Signalling in Multiple Myelo-
ma” are members of the department of In-
ternal Medicine Il (H. Einsele, R. Bargou).
Hermann Einsele is also the speaker of the
EU-funded networks FP6 EU FP6 MANASP,
EraNet PathoGenoMICs, AspBioMICS and a
WP leader in the FP7 funded Nano II. The
Department of Internal Medicine Il is in-
volved in projects of the Sonderforschungs-
bereich SFB TR 17. In addition, the depart-
ment of internal medicine Il was involved in
the SFB 479 and the Clinical Research Unit
KFO 124. H. Einsele is the co-speaker of the
EU FP7 program OPTATIO addressing the in-
teraction of microenvironment and multiple
myeloma. In addition, Pls of the department
of internal medicine Il are active in different
research centers: the stem cell transplanta-
tion center, the transplantation center, the
oncological center and the comprehensive
cancer center Mainfranken, the interdisci-
plinary center for clinical research, the cen-
ter for infectious research. Since 2011 an
additional chair was established in the de-
partment of internal medicine Il (R. Bargou)
to further strengthen translational and inter-
disciplinary research in oncology.

With the support of the IZKF and BMBF a
tumor bank with focus on stomach can-
cer and colorectal carcinoma was estab-
lished and in collaboration with the division
of Medical Oncology treatment concepts
in stomach cancer and pancreas carcino-
ma was developed. New innovative com-
binations of tyrosine kinase inhibitors and
new cytotoxic agents in phase I-lll stud-
ies are established. In addition a research
group chaired by PD Dr. Melcher in col-
laboration with the institute of genetics
offers a special outpatient clinic for diag-
nosis of hereditary tumor disorders of the
gastrointestinal tract. In collaboration with
the division of psychosomatics and infec-
tiology cognitive and psychosomatic disor-
ders in patients treated with interferon for
hepatitis C are analyzed and genetic risk
factors for this complication investigated.
Additional research activities address the
anti-micro-bioactivity of human colon ep-
itheal cells. Research projects of the Cen-
ter of hepatology (A. Geier, T. Kudlich, M.
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Rau), the division of hepatology address-
es the pathophysiology of liver disorders
and the improvement of therapeutic con-
cepts. A specific focus are inflammatory
and metabolic liver disorders and a trans-
lational research project in liver carcino-
ma. Additional projects address the role
of multi-drug-resistance and the develop-
ment of micro-RNAs in the pathophysiolo-
gy of liver disease as potencial therapeutic
strategies in a mouse model. Projects in
the field of virushepatitis address genetic
markers of the disease and response to
the treatment. For patients with liver car-
cinoma combined treatment with RFA and
Sorafinib are investigated. Funding is re-
ceived from the Schweizer Nationalfond
(SESNF), the Center for integrative hu-
man physiology (CIHP) of the University of
Zurich, the European Association for the
study of diabetes (EASD), and the Wilhelm
Sander-Stiftung.

Research in Hematology/Oncology:

Research groups address the treatment
of multiple myeloma in in vitro and in vivo
models. In addition the treatment of other
lymphoid malignancies is investigated.

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). In the division of
hematology/oncology more than 25 phase
I/ll studies and more thah 53 phase llI
studies are performed in the department
of Internal Medicine Il. H. Einsele is the
speaker, R. Bargou the chair of the clini-

Steinbrunn, T., Sttihmer, T., GattenlGhner,
S., Rosenwald, A., Mottok, A.. Unzicker,
C., Einsele, H., Chatterjee, M., and Bar-
gou. R. Mutated RAS and constitutively
activated Akt delineate distinct oncogenic
pathways, which independently contribute
to multiple myeloma cell survival. Blood,
117(6):1998-2004. 2011.

Topp, MS, Kufer, B Goekbuget, N, Goe-
beler, M, Klinger, M, Neumann, S, Horst,
H-A, Raff, T, Viardot, A, Schmid, M, Stell-
jes, M, Schaich, M, Degenhard, E, K6h-
ne-Volland, R, Briggemann, M, Ottmann,
O, Pfeifer, H, Burmeister, T, Nagorsen, D,
Schmidt, M, Lutterbuese, R, Reinhardt, C,
Baeuerle, PA, Kneba, M, Einsele, E, Riet-
hmdller, G, Hoelzer, D, Zugmaier, G, and
Bargou, RC. Targeted therapy with the T-
cell engaging antibody blinatumomab of
chemorefractory minimal residual disease
in B-lineage acute lymphoblastic leukemia
patients results in high response rate and
prolonged leukemia-free survival. J. Clin.
Oncol., 29(18):2493-8, 2011.



cal research group (CRU) 216 “Oncogene-
ic signaling in multiple myeloma”. By new-
ly defined oncogeneic signaling pathway,
new therapeutic strategies for Multiple My-
eloma are developed in close collaboration
with research groups in the Department of
Immunology, Pathology, Microbiology, Or-
ganic chemistry and Pharmacy. The CRU
is further supported by clinical trial activi-
ties of the Deutsche Studiengruppe Multi-
ples Myelom which is chaired by H. Einsele
since 14 years. In addition a therapeutic
treatment unit Multiple Myeloma is fund-
ed by the Carreras Foundation. Currently
a large EU-sponsored consortium FP7 has
been initiated in which novel animal mod-
els and biomarkers will be developed and
evaluated in patients with multiple myelo-
ma. Under the leadership of S. Knop sev-
eral of phase I-lll trials are performed for
patients in multiple myeloma, esp looking
at novel induction treatments, consolida-
tion, maintenance therapy and allogeneic
stem cell transplantation as well as novel
antibody constructs. An additional immu-
notherapeutic program involving immune
cells of the innate immunity (NK cells, y3-
T-cells) is chaired by Volker Kunzmann in
collaboration with S. Gundermann and R.
Seggewiss. Another important research fo-
cus of the Department of Internal Medi-
cine Il is the improvement of the results of
the allogeneic stem cell transplantation. In
current studies new technologies of hap-
loidentical stem cell transplantation, cord
blood transplantation, adoptive immuno-
therapy are evaluated in national and in-
ternational studies chaired by Wuerzburg
Pls (cord blood transplantation: G. Stuhler,
haploidentical transplantation: S. Mielke,
adoptive immunotherapy: U. Grigoleit, M.
Kapp). These research programs are fund-
ed by the DFG, Carreras Foundation, BMBF
and several national networks. The larg-
est ever funded immunotherapy program
of the EU (Allostem) was co-chaired by
Wuerzburg Pls. In additional EU-projects
MANASP, Nano Il and OPTATIO Wuerzburg
Pls are playing a leading role.

A third research focus is the development
of immunotherapeutic strategies based on
novel antibody constructs, esp. by func-
tional and also natural (IgM-antibodies)
are developed and evaluated by this group
(G. Stuhler, M. Topp, R. Bargou, M. Wajant
and L. Rasche). This constructs are current-
ly evaluated in lymphoid malignancies but
also solid tumors (breast cancer, colorec-
tal carcinoma, pancreas carcinoma, pros-
tate cancer and bronchial carcinoma). In
addition, tri-functional antibodies with Ep-
cam specifity are evaluated in solid tumors
by V. Kunzmann.

Research programs of the division of in-
fectiology:

New treatment strategies in HIV-infection
are evaluated in early and phase Il trials.
Since several years the division of infectiol-
ogy is a clinical study center in the interna-
tional HIV-study network of the Institute of
Health USA. Currently in a worldwide study
with additional funding by the BMBF the op-
timal time point of the initiation of antiret-
roviral treatment is evaluated (H. Klinker,
S.Wiebecke). In the DFG-funded interna-
tional Graduate College (IRTG) 152-2: HIV
—Aids/Aids and associated infectious dis-
eases therapeutic drug monitoring for anti-
retroviral agents is performed by the division
of infectiology in close association with the
department of pharmacology. In the anti-
viral treatment strategies of chronic Hepa-
titis B and C the division of infectiology is
one of the main recruiters in national and
internation trials. Associated research pro-
grams address the pharmacokinetic of Rib-
avirin, drug monitoring of innovative antivi-
ral agents and HCV/HIV-co-infection (BMBF
and IZKF funded).

An additional research focus are infections
in the immunocompromised patients. Main
topics are antifungal therapy, antiviral and
antifungal prophylaxis as well as therapeu-
tic drug monitoring (W. Heinz). In BMBF,
EU-programmes, Sander-Foundation fund-
ed research programs the group of PD Dr.
Loffler develop new diagnostic strategies,
risk stratification, biomarker determinations
and new treatment developments for pa-
tients with invasive fungal infections. In ad-
dition the role of adoptive and innate immu-
nity for the control of fungal infections are
studied in the framework of BaylmmuNet
and of 2 EU-Networks (EU FP6 MANASR
EraNet PathoGenoMICs, AspBioMICS).

Zentrum fiir Innere Medizin (ZIM)

1. Center for Stem Cell Transplantation

1. Phase-I/ll Unit (ECTU)

2. Department of Infectious Diseases (Cen-
ter for Infectious Diseases DGI), com-
prising Infectious Disease-ward M43
and outpatients’ department for infec-
tious diseases

3. Department of Rheumatology / Clinical
Immunology incl. ward M43 — Rheuma-
tology, outpatient department
for rheumatic diseases, musculoskeletal
ultrasound.

4. Department of Gastroenterology includ-
ing ward “Romberg” (M42), hepatolog-
ical beds at M43 and the outpatients’
department for gastroenterologic/hepa-
tologic diseases Center for Endoscopy
and Sonography
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5. Laboratories for immunology and Infecti-
ology/Therapeutic Drug Monitoring

Luitpoldkrankenhaus

6. Outpatients’ department for the treat-
ment of haematological and oncological
diseases

Day Clinic for Psychosomatic Medicine
(building C2)

The Department Internal Medicine Il is di-
vided into the following divisions:
Hematology (Prof. Dr. R. Bargou), Medical
Oncology (Prof. Dr. V. Kunzmann)
Gastroenterology (Prof. Dr. M. Scheurlen)
Rheumatology / Clinial Immunology (Prof.
Dr. H.-P. Tony)

Infectious Diseases (Prof. Dr. A. Ullmann,
Prof. Dr. H. Klinker)

Section of Psychosomatics (Prof. Dr. H.
Csef)

Teaching

The ,Medizinische Klinik und Poliklinik II* of-
fers numerous courses for medical students
and for postgraduate professional educa-
tion. 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): PD Dr. F. Weissinger (Hematol-
ogy/Oncology), Prof. Dr. M. Scheurlen (Gas-
troenterology), Prof. Dr. H.-R Tony (Rheu-
matology) and Prof. Dr. H. Klinker (Infec-
tious Diseases). The hospital organizes nu-
merous advanced training courses and sci-
entific meetings for both physicians and
patients. Often, patient organizations are
involved in planning and realization of the
events.

A web-based teaching concept teaching
concept is funded by the Virtuelle Hoch-
schule Bayern (VHB). This joined project
of the University Hospital Regensburg with
384 users and 14.810 included cases is
extremely accepted.
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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.
¢ Wilhelm Sander-Stiftung
¢ the Interdisciplinary Centre for Clinical
Research of the University of Wlrzburg

Major Research

Interests
The research topic of the division is the tu-
mor necrosis factor (TNF) ligand family and
their receptors. Ligands and receptors of
the TNF family are of pivotal importance
in immunoregulation, but are also of rel-
evance in development and the control of
programmed cell death (apoptosis) in a va-
riety of physiological and pathophysiologi-
cal situations. The two major research foci
of the division are, on the one hand, the
development of therapeutic useful recom-
binant TNF ligand variants and anti-TNF re-
ceptor antibodies and, on the other hand,
the investigation of clinically relevant as-
pects of TNF receptor signal transduction.
These topics are addressed in three re-
search groups.

Research Group: Therapeutic Fusion
Proteins and Antibodies

Many ligands of the TNF family stimulate the
immune system or trigger apoptosis. The po-
tential therapeutic application of these prop-
erties, however, is limited due to the serious
side effects that are usually associated with
systemic activation of TNF receptors. The re-
search group thus develops fusion proteins
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of TNF ligands that selectively activate their
corresponding TNF receptor locally in the tu-
mor areal. In one approach, the fact is ex-
ploited that a subset of TNF receptors (e.g.
CD95) is naturally activated by membrane-
bound ligands, but not by soluble receptor-
binding variants derived from these mole-
cules. However, if such inactive soluble TNF
ligands are artificially immobilized on a sur-
face they acquire the same TNF receptor-
stimulating activities as their natural occur-
ring membrane-bound counterparts. Now,
the activating cell surface-immobilization
can be reached by fusing the soluble TNF li-
gand genetically to a targeting domain (e.g.
an antibody fragment) recognizing a cell sur-
face-associated molecular structure (Fig. 1).
Utilization of targeting domains that interact
with tumor specific structures facilitates then
the anticipated favorable local activation of
TNF receptors without causing systemic side
effects. Tumor-localized activation of TNF
receptors is also aimed by development of
TNF ligand prodrugs. In this approach, TNF
ligands that already activate 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-associat-
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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).
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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-

pression, cell type, extracellular conditions
and, importantly, on the form of TNF that
was used for receptor stimulation (Fig. 2).
In this research group, the regulatory prin-
ciples that cause the exceptional complex-
ity of TNF signaling are investigated at the
molecular level.

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.

ed proteases, it is again possible to localize
the TNF receptor-stimulating ligand activity
to the tumor area.

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 apoptotic effects. Over the
last years, we and others could show, how-
ever, that these receptors can also activate
pro-inflammatory signaling pathways. This
is especially apparent in cells that are resis-
tant towards death receptor-induced apop-
tosis. As inflammation can enhance me-
tastasis and angiogenesis of tumor cells, it
is possible that initial anti-tumoral effects
of death receptors are turned into mecha-
nisms of tumor promotion in apoptosis re-
sistant tumor cells. Research efforts, within
this group, are aimed to characterize pre-

cise conditions, where stimulation of death
receptors leads to enhanced metastasis
and aggressive tumor growth. Further, the
basic molecular mechanisms of pro-inflam-
matory signal transduction by death recep-
tors are also investigated.

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 proteolyt-
ic processing. The two forms of TNF differ
in their capacities to activate the two TNF
receptors TNFR1 and TNFR2. Both TNF re-
ceptors can induce in a cell type-specif-
ic manner the production of their own lig-
and TNF and show counteracting, but also
synergistic effects dependent on the cell
type. The precise cellular effects of TNF are
therefore dependent on TNF-receptor ex-
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CONTACT DETAILS

Mission and
Structure

The institute was founded in 1995 at the
conclusion of a DFG-funded (1989-1995)
Clinical Research Unit, was later merged in
2001 with the Central Diagnostic Labora-
tory, and now consists of the:

a) Department of Clinical Chemistry / La-
boratory Medicine and Hemostaseology (in-
cluding an outpatient hemostasis clinic and
a junior research groups), and the

b) Department of Clinical Biochemistry and
Pathobiochemistry (Chair, Professorships of
Clinical Molecular Biology and additional
groups),

which conduct research, teaching and pati-
ent care. With respect to clinical duties, the
division of Clinical Chemistry & Laboratory
Medicine (directed by Dr. med. U. Steiger-
wald) is responsible for the major labora-
tory diagnostics of hospitalized and ambu-
lant patients of the university medical cen-
ter (ca. 4 million patient laboratory analy-
ses/year). Affiliated with this division is an
outpatient clinic specializing in disorders of
the hemostasis system.

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 support-
ed by the DFG/SFB 688 (www.sfb688.de),
BMBEF, foundations, and industry.

Departments of Clinical Biochemistry
and Laboratory Medicine
(U. Walter)

The central research focus is the investigation
of inter- and intra-cellular signal transduction
pathways that are involved in the inhibition of
platelets, especially the NO/cGMP/PKG/VASP
(vasodilator-stimulated phosphoprotein) sig-
nal transduction pathway and its cross-talk
with pathways stimulated by platelet agonists
such as VWF, thrombin and ADR This project
(guided by Drs. Stepan Gambaryan and Sa-
bine Herterich) is part of the SFB688 (Direc-
tor until April 2011: Prof. Dr. med. U. Walter)
which was prolonged by the DFG in July 2009
for another 4 years (see also SFB 688 report).
In cooperation with vasopharm biotech, the
status of VASP phosphorylation was establis-
hed as the most specific laboratory parameter
for measurement of ADP receptor (P2Y12) in-
hibition by antiplatelet drugs such as Clopido-
grel and Prasugrel.
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Fig. 1: Angle dependent light scatter intensity of an ADP-stimulated platelet probe
measured with a newly developed laser method. Intensity increase at low angles corres-
ponds to aggregate formation; at high angles to shape change. Late intensity decrease
at large angles results from aggregate formation.
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Fig. 2: Targeted delivery of a tumour vessel specific agent. The distribution of a vessel
specific agent within the tumour is shown in yellow. Enrichment is observed in the blood
vessels (red immuno staining), while the tumour cells themselves (blue counter stain)
and blood cells (light blue) show only minor uptake.

The BMBF network project SARA (System
biology of prostaglandin and ADP P2Y12
receptor signaling pathways) is funded un-
til 2012 within the framework of the BMBF
research initiative “System biology in medi-
cine” (coordinator: Prof. Albert Sickmann,
Dortmund; project leaders of the medical
subproject C "Functional analysis of throm-
bocytes”: Dr. Jorg Geiger and Prof. Ulrich
Walter). The goal of the BMBF project (see
report of the SARA project) is to obtain a
comprehensive understanding of platelet
function regulation in healthy as well as di-
seased states.

In January 2011, PD Dr. J. Schneider, who
focussed on metabolic syndromes and vas-
cular diseases, left the Institute after recei-
ving professorship at the University of Lux-
embourg, Centre for Systems Biomedicine.

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.

Protein Biochemistry and LASP-1
(E. Butt, C. Reiss)

An additional group at the institute inves-
tigates the biological role of the human
protein LASP-1 in growth and metasta-
sis of different cancers, with the prospect
of establishing LASP-1 as a prognostic
marker for the metastatic potential of tu-
mour cells. The work is supported by the
German Cancer Foundation. A further top-
ic is the role of LASP-1 in adhesion, ag-
gregation and secretion of murine throm-
bocytes.

An additional research domain is the char-
acterization of cyclic nucleotides and their
effector proteins.

Angiogenesis and Tumour
(E. Henke)

In July 2010 Dr. Erik Henke joined the Insti-
tute coming from Memorial Sloan-Kettering
Cancer Center in New York. As a Heisenberg
Fellow he is establishing a research group
focused on tumour angiogenesis and ex-
perimental therapeutics. The project cent-
ers on establishing methods for the target-
ed manipulation of vascularisation process-
es during tumour growth. This should result
in improved drug delivery and subsequently
in improved therapeutic efficacy.
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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).
The director of the institute is also Medical
Director of the Training School for Medical
Technical Assistants (www.mta-schule.uni-
wuerzburg.de).
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Reperfusion Injury. Circulation 123:2579-
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CONTACT DETAILS

Mission and
Structure

The Department of Dermatology, Venereology
and Alllergology offers the entire spectrum of
conservative dermatology and dermatologic
surgery in patient care, research and teach-
ing. Residents can obtain a full specialisation
in dermatology and venereology; additional
professional qualifications include allergology,
dermatohistopathology and proctology. Since
2009 the department is certified according
to DIN EN ISO 9001:2008, including all its
laboratories. In 2010, a certified Skin Can-
cer Center was established, which is an inte-
gral part of the Comprehensive Cancer Cent-
er Mainfranken. Apart from the department
head, up to 4 professors of dermatology and
1 associate professor have been working in
research and education during the period un-
der report. Ten attendings, 5 further special-
ists in dermatology and 17 residents are prac-
tising at the department. In research projects,
6 basic life scientists are employed on regular
positions and third-party funds. The depart-
ment comprises the following divisions:
* General outpatient clinic and consulta-
tions for specific skin diseases, outpati-
ent clinic for private patients

Wards for conservative dermatology and
dermato-surgery

Skin Cancer Center with ward for der-
mato-oncology

day clinic

Outpatient clinic for allergology
Outpatient clinic for phototherapy
Division of dermatohistopathology and
autoimmune diagnostics

Laboratory for dermatologic infectiology
Research laboratories with focus on
dermato-oncology and immunology

Focuses of Clinical Interest

Dermatooncology (A. Gesierich; J. C.
Becker until March 31, 2010; E.-B.
Brocker until September 30, 2011;
S. Ugurel-Becker until September 30,
2010; A. Kerstan)

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

Autoimmune skin diseases (E.-B. Brocker
until September 30, 2011; M. Goebeler
since October 1, 2011; S. Benoit;
J. Stoevesandt)

Hair diseases (H. Hamm, A. Kerstan),
hyperhidrosis (H. Hamm)
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Fig. 1: Merkel cell carcinoma and Merkel cell polyoma virus T antigens. Merkel cell car-
cinoma cells strictly depend on expression of the Large T antigen (LTA) and interaction
between LTA and the Retinoblastoma protein is essential for growth promotion by the vi-
ral LTA. Merkel cell carcinoma (MCC) is a rare but very aggressive skin cancer, which was
found to frequently carry the DNA of a recently discovered virus termed Merkel cell po-
lyoma virus (MCV). MCV codes for the so-called T antigens (TA). (plH) T antigen knock-
down by applying shRNA (TA shRNA), inhibits growth of MCV positive MCC cells, while a
control sShRNA (scr shRNA) does not affect proliferation. (pIH TA) Cells can be rescued by
ectopic expression of a TA mRNA that was modified by silent mutations to be insensitive
to the TA shRNA. (pIH TAE216K). However, there is no rescue after introducing a point
mutation (pIH TAE216K) impairing binding of LTA to the cellular Retinoblastoma prote-

in (RB). These results not only substantiate the role of the virus in the etiology of this
deadly tumor entity but also identified these oncoproteins and especially the LTA/RB in-
teraction as potential targets for future therapies.
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Fig. 2: Mechanistic insights into high-dose wasp venom immunotherapy (VIT). High-dose
immunotherapy induces activation and increased lymph node homing of regulatory T
cells (Treg). On the one hand activated Treg show an allergen-specific suppressive capa-
city promoting tolerance induction. On the other hand these Treg are able to efficiently
control potentially harmful Th1 responses that strongly arise by high-dose antigen expo-
sure in parallel. Therefore, Treg seem to balance between Th2 and Th1 responses rather

than inducing a Th1 polarization.

e Dermatologic surgery (G. Weyandt;
D. Presser since October 1, 2011;
A. Gesierich)

* Phlebology and proctology (G. Weyandt
Phlebology (D. Presser), Proctology
(G. Weyandt)

* Paediatric dermatology (H. Hamm)

* Dermatologic infectiology (A. Kolb-
Maurer)

e Dermatohistopathology (E.-B. Brocker,
H. Kneitz, A. Kerstan)

Major Research
Interests

Tumor biology and tumor immunology

One main field of research addresses several
aspects of the biology of cutaneous tumors
within the scope of the Klinische Forscher-
gruppe KFO 124 (funded by DFG until 2010)
and various third-party funded projects.

Focuses during the period under report:

e signal transduction in Merkel cell carci-
noma

e tumor senescence

* melanoma immunology

* melanoma genetics, chemoresistence
and preclinical testing of innovative the-
rapies

* molecular diagnostics of melanoma

e apoptotic signal pathways in epithelial
cutaneous tumors

* cell migration and neoangiogenesis

* pathogenesis of primary B-cell lympho-
ma

Immunology and inflammation

* pathogenesis of allergic contact derma-
titis

* interaction between T-lymphocytes and
keratinocytes in dermatitis

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

* mechanisms of signal transduction in
the context of innate immunity

Genodermatoses

Clinical and genetic characterization of ge-
nodermatoses in cooperation with the Ger-
man Network for Ichthyoses and Related
Cornification Disorders, the German Net-
work Epidermolysis Bullosa and with nati-
onal and international laboratories for re-
search in molecular genetics

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.
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hidrosis caused by HPGD loss-of-function
mutations. Exp. Dermatol 20:531-533.

Houben R, Shuda M, Weinkam R, Schra-
ma D, Feng H, Chang Y, Moore PS, Be-
cker JC: Merkel cell polyomavirus-infected
Merkel cell carcinoma cells require expres-
sion of viral T antigens. J Virol 84:7064-
7072, 2010

Kerstan A, Albert C, Klein D, Brocker EB,
Trautmann A. (2011) Wasp venom im-
munotherapy induces activation and ho-
ming of CD4+ CD25+ forkhead box pro-
tein 3-positive regulatory T cells control-
ling Th1 responses. J Allergy Clin Immunol
127:495-501.

Schmidt M, Goebeler M. (2011) Nickel al-
lergies: paying the Toll for innate immunity.
J Mol Med 89:961-970.

Schrama D, Peitsch WK, Zapatka M,
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Moore PS, Shuda M, Thompson JF, Tref-
zer U, Pféhler C, Scolyer RA, Becker JC.
(2011) Merkel cell polyoma virus status
is not associated with clinical course of
Merkel cell carcinoma. J Invest Dermatol
131:1631-1638.
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Professor Dr. med. Dr. med. habil. Diethert Hahn
(Chairman and Director of the Institute
of Radiology)

Oberdiirrbacherstr. 6

97080 Wiirzburg

Tel.: 0931/201-34000

Fax: 0931/201-634001

E-mail: i-radiologie@roentgen.uni-wuerzburg.de
www.uni-wuerzhurg.de/radiologie

Professor Dr. med. Meinrad Beer
Tel.: 0931 201-34883

Professor Dr. rer. nat. Herbert Kostler
Tel.: 0931/201-34210

Mission and
Structure

The Institute of Radiology is responsible
for the entire modern radiological diagnos-
tics at the University Hospital of Wirzburg.
Three professors, 13 senior staff radiolo-
gists, 20 residents and scientists as well
as 53 technicians work together to ensure
state-of-the-art diagnostics and interven-
tional radiolgy. The Institute of Radiology in-
cludes a section of Neuroradiology and of
Pediatric Radiology.

With 4 Spiral-CT scanners and 6 MRI sys-
tems, which are available for emergency pa-
tients 24 hours a day, more than 80.000
patients are examined each year. More than
30.000 in- and outpatients are examined at
the University Hospital each year with 6 high
end ultrasound systems. A further main topic
in diagnostic imaging and preventive med-
icine is the assessment of breast lesions,
using mammography, sonography and MR-
mammaography. In order to exclude or assess
breast cancer each year about 8.000 wom-
en undergo examinations at the Institute of
Radiology. A further main task in medical at-
tention for in- and outpatients at the Univer-
sity Hospital is the treatment of diseases of
the vascular and the bilary system. With the
help of modern interventional radiology it is
possible to dilate vessels with balloon cath-
eters 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

Institute of Radiology

MR-imaging are developed, with a special
focus on functional cardiovascular and tho-
racic examinations.

The Institute of Radiology offers a postgrad-
uate training in Radiology including the sub-
specialties Pediatric Radiology and Neuro-
radiology.

Major Topics
of Research

CT and Peritoneal Tumors
(W. Kenn, R. Kickuth, J. Pelz, C. Duhr)

The new therapeutic procedure of HIPEC has
significantly improved the prognosis of meta-
static peritoneal tumors. An important pre-
requisite is the precise location and assess-
ment of extent of the tumor nodules inside
the abdomen. For that aim the research
group concentrates on the improvement of
CT techniques and their clinical evaluation.

Wiirzburger Emergency Room Algorithm
(sliding gantry MSCT)
(W. Kenn, P Knodler, T. Wurmb, H. Jansen)

Since 2004 the sliding gantry MSCT tech-
nology has been established in the emer-
gency room for an optimal supply for pati-
ents with a polytrauma. A new diagnostic
algorithm integrates early multislice com-
puted tomography as the primary diag-
nostic tool. The group is working on an ex-
tensive retrospective analysis of polytrauma
data since 2004 to evaluate the influence
of whole body MSCT on the outcome of pa-
tients with major trauma.

Assessment of Soft Tissue Damage af-
ter Minimal Invasive Hip Replacement
(W. Kenn, M. Luedemann, U. Noth)

In recent years, minimal invasive hip re-
placement is increasingly being used.
The post-operative  soft  tissue damage
of these minimal invasive techniques is a
matter of discussion. The group is working
on a MRI based algorithm to measure the
muscle damage after minimal invasive hip
replacement assessing changes in muscle
cross-sectional area and fatty infiltration of
the muscles.

Basic Research and Clinical Investigati-
on of Diffusion Weighted MR Imaging
(W. Machann, H. Neubauer, T. Pabst)

Diffusion weighted imaging (DWI) is a new
aspect in the algorithm of diagnostic ima-
ging. Basic research and clinical investigati-
ons concerning DWI is performed at a field
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strength of 1.5 T and 3.0 T in the areas
of abdominal and head and neck imaging.
Special topics are the evaluation of the cli-
nical value of DWI for neoplasms of the oro-
pharynx, the liver, the kidneys and the gas-
trointestinal tract (Fig. 1). Additional to-
pics are the evaluation of DWI in Crohn’s
disease and colorectal cancer.

Fig. 1: Child with a nephroblastoma of the
left kidney. Liver and lymph node metasta-
ses are present. The bad clinical condition
of the child, limited compliance with bre-
ath-hold T1w imaging, causing severe mo-
tion artefacts (left image). Free-breathing
diffusion-weighted MRI allows better deline-
ation of the tumorous lesions (right image).

MRI of the Lung
(M. Beer, M. Beissert, A. Fischer, H. Kostler,
T. Pabst, C. Ritter, D. Stab, C. Wirth)

Improvements of morphologic characteriza-
tion as well as implementation of new func-
tional assessment methods are aims of
several clinical investigations. 2D and 3D
methods allow the detection of pulmonary
perfusion with or -ideally- without contrast
agents. Oxygen-enhanced functional lung
imaging enables the assessment of pulmo-
nary ventilation. Current clinical studies fo-
cus on patients with cystic fibrosis as well as
previous preterm patients with chronic lung
disease (BPD). Furthermore, optimized MRI
protocols are developed for patients with
chronic obstructive lung disease within a
government-funded research project (BMBF
program) in cooperation with the department
of Experimental Physics 5 (Biophysics), Uni-
versity of Warzburg, Germany. Finally, diffu-
sion-weighted sequences and late enhance-
ment techniques are investigated for poten-
tial use for interstitial lung disease

Non-invasive Cardiac Imaging
(M. Beer, H. Késtler, W. Machann, C. Ritter,
D. Stab, A. Weng)

The relationship between myocardial ede-
ma, perfusion deficit and tissue necrosis se-
condary to acute myocardial infarction is in-
vestigated within the framework of govern-
ment-funded research projects (DFG/IFB/
CHFC programs). One focus relies on ima-
ging techniques for detection of myocardi-



al haemorrhage and of metabolic alterati-
ons. *H-MR-Spectroscopy (MRS)-protocols
are implemented for detection of myocar-
dial steatosis as a negative predictive fac-
tor. Imaging techniques that visualize endo-
thelium-mediated vasoreactions are being
investigated within further government-fun-
ded research projects (DFG programs). Fi-
nally, real-time imaging techniques of cardi-
ac function are developed and evaluated in
several studies to assess, whether they allow
non-breathhold cardiac imaging (Fig. 2).

1 1 o v
Fig. 2: Application of CAIPIRINHA to in vivo
SSFP real-time (upper row) and segmen-
ted cine (lower row) imaging of the human
heart. For both, reconstructed images of
the two simultaneously excited slices are
displayed.

Fig. 3: Functional MR-urography: Segmen-
tation of both kidneys and ureters (a) and
calculated excretion curves (b) in a patient
with compensated right-sided renal obst-
ruction and a parenchymal cyst.

MR Mammography
(H. Kostler, Th. Pabst, A. Roth)

One of the major aims of our work on the 3T-
MR-machine is the non-invasive evaluation of
different breast-diseases with the MR-Mam-
mography. The main focus lies on the devel-
opment of high-resolution MR-techniques to
detect smallest carcinomas/DCIS at the earli-
est possible stage without any radiation expo-
sure. New acquisition strategies for magnetic
resonance images like the diffusion weighted
sequences and MR-Spectroscopy are devel-
oped and investigated systematically for their
potential clinical use.

New Developments in MR-
measurements
(M. Beer, H. Kostler, C. Ritter, M. Zeller)

(forearm- and pectoral port systems) specif-
ically designed for high-pressure injections
(e.g., CT/MRI). Quality-of-life evaluations in
patients with port systems in daily care.

Ultrasound of the Kidneys and Adrenal
Glands with Ultrasound Contrast Agents,
Ultrasonography of Lymph Nodes

(D. Klein, F. Wolfschmidt, B. Petritsch)

Ultrasound examinations of the liver with ul-
trasound contrast agents are routinely per-
formed. Studies in cooperation with the De-
partment of Urology and Internal Medicine
evaluate the contrast behavior in renal and
adrenal tumors to improve a further differen-
tiation of the entity / dignity. Another focus is
the assessment of lymph nodes in patients
with malignant melanoma. Whether a dif-
ferentiation of metastases of melanomas is
possible by the ,stiffness* of the lesion (elas-
tography) is investigated in clinical studies.

Teaching

Continuing medical education is regularly
offered for radiologists in private practice,
senior radiologists, fellows and residents.
In addition colleagues from other depart-
ments are trained in several diagnostic pro-
cedures.

Gutberlet M, Roth A, Hahn D, Késtler H.
(2011) Optimized Density-Weighted Ima-
ging for Dynamic Contrast-Enhanced 3D-
MR Mammography J. Magn. Reson. Ima-
ging 33:328 — 339.

Pediatric Radiology
(M. Beer, H. Neubauer, C. Wirth)

In a DFG funded project the image quality of
magnetic resonance images is improved by
the new density weighted acquisition strat-
egy. This technique is applied to MR real
time imaging of the cardiac function and to
MR-cholangiography.

Multidisciplinary projects address the role
of high-resolution whole-body MR-imaging
techniques, including diffusion-weighted im-
aging, for the assessment of inflammatory
and malignant diseases as well as for mus-
culoskeletal disorders. Diagnostic aims are
the early detection of pathological lesions
and sensitive evaluation of therapeutic re-
gimes without any radiation exposure. The
relationship between pulmonary and muscu-
loskeletal involvement is investigated by dy-

Beer M, Stamm H, Machann W, Weng A,
Goltz JR Breunig F, Weidemann F, Hahn D,
Késtler H. (2010) Free breathing cardiac
real-time cine MR without ECG triggering
Int J Cardiol 145:380 — 382.

Interventional Radiology
(R. Kickuth, C. Ritter, J. Goltz)

Machann W, Breunig F, Weidemann F,
Sandstede J, Hahn D, Késtler H, Neubauer
S, Wanner C, Beer M. (2011) Cardiac en-
ergy metabolism is disturbed in Fabry di-
sease and improves with enzyme replace-
ment therapy using recombinant human

Investigational key aspects in the interven-
tional radiologjcal field are the following:

Treatment of PAD with special focus on the
therapy of bent artery segments (distal su-

namic 31P-MR-Spectroscopy in children with
cystic fibrosis using an in-house built MR-
compatible ergometric device. Ultrasound-
based elastography as a new functional di-
agnostic tool is evaluated in several clinical
studies comprising children with lymph node
enlargement, thyroid inflammation and he-
patic steatosis/fibrosis/cirrhosis. The clinical
impact of MR-urographic sequences (MRU)
for determination of kidney function is inves-
tigated in cooperation with the Children’s
Hospital of Philadelphia. Conventional scin-
tigraphy serves as the gold-standard in com-
parison to MRU data (Fig. 3).

perficial femoral artery, popliteal artery seg-
ments P1 and P2). In this setting, a novel
stent design is evaluated that is primarily
used in bailout situations. Feasibility stud-
ies in patients with chronic critical limb
ischemia have been completed. An evalu-
ation of stent fractures after implantation
in bent artery segments is planned. Partici-
pation in a multicenter trial, anticipated for
2012/2013, is scheduled.

Totally implantable, central venous port sys-
tems: technical success and rate of com-
plications with a special focus on forearm
systems. Clinical evaluation of novel systems
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galactosidase A European Journal of heart

failure 13:278 — 283.

Duhr CD, Kenn W, Kickuth R, Kerscher AG,
Germer C-T, Hahn D, Pelz JOW. (2011)
Optimizing of preoperative computed to-

mography for diagnosis in patients with

peritoneal carcinomatosis. World Journal

of Surgical Oncology 9:171.

Kerstan A, Albert C, Klein D, Brécker EB,
Trautmann A. (2011) Wasp venom immu-
notherapy induces activation and homing

of CD4(+)CD25(+) forkhead box prote-

in 3-positive regulatory T cells controlling

T(H)1 responses. J Allergy Clin Immunol.
127:495-501.



CONTACT DETAILS

Mission and
Structure

The independent Department of Neuroradi-
ology is integrated into the Head Clinic of the
University Hospital Wirzburg and was foun-
ded in 1977. All modern diagnostic exams
and therapeutic interventions available in
the field of neuroradiology are practiced at
the technically highest standards. The fol-
lowing equipment is linked into the PACS:
a modern digital imaging system for X-ray
diagnostics, a multifunctional X-ray imaging
system with fluoroscopy and DSA capabili-
ty, a multislice CT scanner, a biplane digi-
tal subtraction angiography system with flat
panel technology, “large display” and Dyna-
CT, a most up-to-date 3T magnetic reso-
nance (MR) scanner with multi-channel
and -nuclear support, one 1.5T MR scan-
ner operated exclusively by the department
and one 1.5T MR scanner operated in alter-
nation with the Pediatric Radiology.

Staff: 3 senior physicians, 5.5 residents,
9.5 medical technicians, 2 third-party fun-
ded 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, arteri-
ovenous malformations, intracranial neo-
plasms as well as of stenoses and occlu-
sions of supra-aortic vessels) constitutes a
main focus of the department. The num-
ber of treated cases is among the highest
in Germany. The Stroke-Unit supplies ad-
ditional diagnostic and therapeutic tasks.
Further emphasis is placed on neuroonco-
logy (i.e. diagnostic evaluation of CNS tu-
mors together with the pediatric, neuros-
urgical and neurological specialties). Close
collaboration with the Division of Pediatric
Neurosurgery and Department of Pediatrics
characterizes 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 myopathies
which attracts patient referrals from all over
Germany. Pre-surgical functional MR ima-
ging is performed for surgical targeting and
prior to cochlear implants to limit the sur-
gical risks and to increase the predictable
benefits, respectively.

Neuroimaging
(B. Alkonyi, G. Homola, A. Schitz)

Major Research
Interests

As part of the Comprehensive Heart Failu-
re Centre (CHFC) Wirzburg we focus on re-

search and treatment of heart failure. Struc-
tural and functional consequences of chro-
nic heart failure in the brain are investigated
in animal models and long-term studies. The
project area F2 is a joint venture with the
neurology and cardiology. Research includes
innovative imaging methods without applying
contrast agents (ASL), as well as diffusion
and perfusion protocols. Voxel-based sta-
tistics and volumetric analysis of individual
brain regjons are also performed. In coope-
ration with the MRB quantification of MR re-
laxation times for improved diagnosis of neu-
rodegenerative disorders is being prepared.

Neurooncology
(M. Warmuth-Metz, C. Vérallyay)

The department acts as the neuroradio-
logical reference site to all German multi-
centric, pediatric neurooncological studies.
Staging according to the different stages of
disease is the basis for treatment recom-
mendations. Reference staging is an inclu-
sion criterion in most of the pediatric brain
tumor studies. New international treatment
concepts are discussed together with the
reference centers. In this context internati-
onal guidelines for the imaging in children
with brain tumors have been developed and
agreed upon. MR-examinations are evalu-
ated to assess the therapy of experimen-
tal gliomas and novel MR contrast agents.
Third-party funded.

Fig. 1: 3D model illustrating the facial age processing network.
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Fig. 2: Acute stroke. (A) Occlusion of the M1 segment of the middle cerebral artery in the
3D-CT-angiography, (B) in the DSA. (C, D) ,,Stentriever” in position to capture the throm-
bus. After thrombus extraction complete recanalization of the middle cerebral artery is en-

abled.

Pediatric Neuroradiology
(M. Warmuth-Metz)

Close collaboration with the Division of Pe-
diatric Neurosurgery and the Department of
Pediatrics in the diagnosis and treatment of
CNS neoplasms, spinal and vascular mal-
formations.

MR Imaging of
Neurovascular Diseases
(C. Varallyay)

Animal experiments and clinical studies on
the detection of peripheral nerve injuries,
strokes, inflammatory diseases of the CNS
and denervated muscles.

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

In cooperation with the Depts. of Neuro-
surgery, ENT, Neurology and Psychiatry. as
well as the Dept. of Neuroradiology of the

University of Heidelberg. Exploration of the
link between structure and function in the
human brain on the basis of cognitive fa-
cial age processing by probabilistic trac-
tography of diffusion data and by calcu-
lating spatial cross-correlations as well as
creating minimum intersection maps bet-
ween activation and connectivity patterns.
Characterization and quantification of neu-
ronal resting-state networks by fMRI. Ex-
amination of the effects of acute alcohol
ingestions and dehydration on the brain.
fMRI and quantified perfusion 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. Third-party funded.
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Interventional Neuroradiology — Vessel-
recanalizing Therapies
(L. Solymosi)

Improvement of the effectiveness of vessel re-
canalization. Examination of pharmacological
and mechanical recanalization. Diagnostics
and interventional treatment of vasospasms
after subarachnoidal hemorrhages.

. Teaching

The department participates in the univer-
sity education of students by conducting
lectures and courses within the radiological
and neuroradiological teaching. The head of
the department is authorized to full neuro-

radiological training (3 years).

SELECTED PUBLICATIONS

Weinstein JS, Varallyay CG, Dosa E, Gah-
ramanov S, Hamilton B, Rooney WD, Mul-
doon LL, Neuwelt EA. (2010) Superpara-
magnetic iron oxide nanoparticles: diag-
nostic magnetic resonance imaging and
potential therapeutic applications in neu-
rooncology and central nervous system in-
flammatory pathologies, a review. J Cereb
Blood Flow Metab. 30:15-35.

Schumacher M, Schmidt D, Jurklies B,
Gall C, Wanke I, Schmoor C, Maier-Lenz
H, Solymosi L, Brueckmann H, Neubau-
er AS, Wolf A, Feltgen N. (2010) EAGLE-
Study Group. Central retinal artery occlu-
sion: local intra-arterial fibrinolysis versus
conservative treatment, a multicenter ran-
domized trial.

Ophthalmology. 2010;117:1367-75.e1
von Bueren AO, von Hoff K, Pietsch T, Ger-
ber NU, Warmuth-Metz M, Deinlein F
Zwiener I, Faldum A, Fleischhack G, Ben-
esch M, Krauss J, Kuehl J, Kortmann RD,
Rutkowski S. (2011) Treatment of young
children with localized medulloblastoma
by chemotherapy alone: results of the pro-
spective, multicenter trial HIT 2000 con-
firming the prognostic impact of histology.
Neuro Oncol. 13:669-79.

Komakula S, Warmuth-Metz M, Hilden-
brand B Loevner L, Hewlett R, Salzman

K, Couldwell W, Lin CT, Osborn A. (2011)
Pineal parenchymal tumor of intermedi-
ate differentiation: imaging spectrum of an
unusual tumor in 11 cases. Neuroradiol-
ogy. 53:577-84.

Warmuth-Metz M, Blashofer S, von
Bueren AO, von Hoff K, Bison B, Pohl F,
Kortmann RD, Pietsch T, Rutkowski S.
(2011) Recurrence in childhood medullo-
blastoma. J Neurooncol. 103:705-11.
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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 ultrasound
devices, 2 bone densitometers and 1 whole
body counter, more than 13,000 examina-
tions are performed annually. In addition,
more than 800 in-patients are treated with
radioactive isotopes, mainly for thyroid dis-
orders. Approximately 120 out-patients re-
ceive treatment for chronic inflammation of
joints. The Division of Experimental Nucle-
ar Medicine and Radiochemistry, headed by
Prof. Dr. S. Samnick, operates a cyclotron
to produce the PET-radioisotopes *8F, 'C,
150, 3N and *?4 in a fully equipped GMP-
certified radiochemical/radiopharmaceuti-
cal laboratory. The interdisciplinary PET/CT
center (IPZ), the IZKF, IFB and SFBs, are
networked for close cooperation in pre-clini-
cal research. Full nuclear medicine special-
ist training is available.

Major Research
Interests

Experimental Nuclear medicine - Radio-
chemistry/Radiopharmacy

Innovative radiopharmaceuticals for imag-
ing and therapy are being developed and
evaluated. Starting point is the selection of
tracers and the organic synthesis of suitable
radionuclide precursors for labelling of bio-
molecules. Such tracers are being investi-
gated in-vitro (e.g. in human cell culture),
ex-vivo using autoradiography, as well as
in-vivo using animal models and preclinical
imaging modalities (u-PET and u-SPECT)
in the ZEMM. If usefulness is proven, they

Department of Nuclear Medicine

are candidates for clinical testing in coop-
eration with oncology, cardiology, neurolo-
gy, psychiatry and others. GMP conformal
production of *8F-FDG, *8F-FET, 'C-Cholin,
BF-FLT and ®Ga-DOTATATE has been es-
tablished at the IPZ. Other clinically rele-
vant tracers are currently under evaluation.
Projects within this scope received grants
from DFG, IZKF, Deutsche Krebshilfe, BMBF
and from coordinated research programs
(SFB 688 and CHFC Wurzburg). In cooper-
ation with the Dept. of Endocrinology (Med.
Klinik 1), the SPECT tracer *23|-lodometomi-
date was evaluated. It shows a highly spe-
cific and prolonged adrenocortical uptake.
Metabolically stable derivatives of iodome-
tomidate were developed and filed for pat-
ent application including further PET tracers
for the clinically challenging differential di-
agnosis of primary hyperaldosteronism.

Pre-clinical imaging/Cardiology

U-PET and u-SPECT are non-invasive imag-
ing modalities which are employed in-vivo
to evaluate new radiotracers developed by
the radiochemistry working group. A special
focus is cardiac imaging, which is chaired
and enforced by Prof. Dr. T. Higuchi and the
CHFC Wiirzburg. Numerous projects were
initiated addressing cardiac innervation or
apoptosis imaging. Investigations were con-
tinued including regulation of the cardiac
metabolism in type 2 diabetes as well as
studies of myocardial remodelling after inf-
arction. The significance of transmembrane
protease fibroblastic activation protein
which is responsible for wound healing and
fibrotic reaction after myocardial infarction
was also assessed. In addition, small ani-
mal PET scans using stroke- and neurotrau-
ma models were carried out. Animal mod-
els of solid cancers and lymphoma are also
studied. In-vivo data are verified using au-
toradiography. In cooperation with cardiol-
ogy, uptake of the radiotracers *8F-FDG and
68Ga-DOTATATE in large vessels was evalu-
ated in a rodent model to study their suit-
ability to non-invasively characterize inflam-
matory reactions.

Diagnosis and Therapy of Thyroid Dis-
orders

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 institu-
tions in Minsk and Nagasaki exists regarding
improvement of diagnosis, therapy and fol-
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low-up after radiation induced thyroid can-
cer in children. The department participates
in drug approval studies of new medications
for the treatment of thyroid carcinoma. The
Wiirzburg center for thyroid diseases (WSZ)
was recently initiated by Prof. Buck and Prof.
Schneider. The consortium supports visibil-
ity and interdisciplinary research, leading to
an improved understanding of the disease,
new therapeutic approaches, prevention and
rehabilitation. Research activities will be ex-
tended to the use of PET isotopes for imaging
and dosimetry of differentiated thyroid can-
cer, including production of the isotope *%41.
Using 1?4-PET/CT, it is expected to enhance
the level of evidence for radioiodine remnant
ablation in low risk patients with differentiat-
ed thyroid carcinoma in a randomised clini-
cal trial.

Medical Physics/Radiation Safety
The main scientific research areas comprise

radiation protection, internal dosimetry in nu-
clear medicine and the combination of biodo-

Fig. 1: Hybrid imaging modalities such as
18F-FDG-PET/CT allow the non-invasive vi-
sualization of tumors in the entire body.
The figure shows a 3D view of a young fe-
male with Hodgkin s disease and cervical /
mediastinal lymphoma manifestations.
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Fig. 2: u-PET using 18F-fluortetrafluorborate (18F-FTB) as the tra-
cer. Specific retention in hNIS expressing tumors transplanted in
nude mice: (A)+(B) high specific uptake of 18F-FTB and 124I-Nal;
(C) low uptake 18F-FTB in low hNIS expressing tumors (control).

simetric methods and physical dosimetry as
well as improvement of dosimetric methods
for radioiodine therapies of thyroid cancer and
other experimental therapies. The following
institutions participate in the EU funded 7th
framework project “Dosimetry and Health Ef-
fects of Diagnostic Applications of Radiophar-
maceuticals with particular emphasis on the
use in children and adolescents” (www.ped-
dose.net): BfS, University of Gent, INSERM
and, as coordinator, the European Institu-
te for Research and biomedical Imaging (El-
BIR). It comprises data assessment for dose
coefficients, and methods for dose reduction
using analyses of hybrid imaging systems (i.e.
3D-PET, time-of-flight PET/CT and iterative re-
construction methods). Since June 2011, the
BMBF funded research project NUKDOSE is
carried out together with the University of UIm
and the BfS. In this project, solutions for me-
thodological problems in patient-specific do-
simetry in the context of targeted radiothera-
py are being developed. The main focus is to
identify the best suited isotopes for targeted
radiotherapy such as 131l, 111In/90Y, and
177Lu. In cooperation with the Institute for
Radiobiology of the Armed Forces, induction,
persistence and disappearance of DNA-lesi-
ons will be investigated using gamma-H2AX-
foci regarding scope and time of the radioio-
dine exposure.

Oncology

For clinical research, biomarkers of glucose
utilization (*¢F-FDG), lipid metabolism (**C-
choline) and protein biosynthesis / amino
acid transport (*8F-FET, *'C-MET) are avail-
able. For non-invasive diagnosis of neuro-
endocrine tumors, Ga-68-DOTATATE was
established as surrogate marker of soma-

treatment option for
patients with neuro-
endocrine cancers
and other neopla-
sias characterized
by an overexpres-
sion of hormonal receptors. In patients with
advanced stage adrenocortical carcinoma, a
pilot trial was performed using **!l-iodome-
tomidate as therapeutic compound. Based
on the high specificity of the tracer and rapid
metabolization in-vivo, high doses of radio-
activity up to 20 GBqg *3!-iodometomidate
can be administered with high therapeutic
effectiveness and only minor side effects.

Neurology/Psychiatry/Child- and Ado-

lescent Psychiatry

In cooperation with the Dept. of Neurology,
patients with Parkinson's disease and aty-
pical Parkinson’s syndrome are investiga-
ted with dopamine transporter scintigraphy.
Findings at functional imaging are compa-
red to results of clinical-neurological inves-
tigations. In cooperation with the Dept. of
Neurology of the Saarland University (Prof.
Fassbender, PD Dr. Spiegel), a clinical stu-
dy was initiated to quantify cerebral nicoti-
nic and cholinergic function in patients with
Parkinson’s disease. The major aim of the
study is to assess the contribution of the
affection of the cholinergic system to the
clinical phenotype. Automated parametric
evaluations were introduced for the diagno-
sis of dementia.

Neuromuscular-Skeletal System

Peripheral quantitative computed tomogra-
phy was successfully employed to assess
biomechanics of the bone in an interdisci-
plinary cooperation with the Department of
Surgery Il and the Orthopaedic Center for
Musculoskeletal Research, Experimental
and Clinical Osteology.

95

WHO REMPAN-Center

The Collaborating Center for Radiation
Emergency Medical Preparedness and As-
sistance (http://www.rempan.de) within the
WHO REMPAN network was re-accredited
in 2009 for another 4 years and continued
the annual German wide survey of hospi-
tals qualified in the management of nucle-
ar accidents. The survey results of 2010
and 2011 documented in a database form
the basis of a web-based allocation system
for radiation accident patients to appropri-
ate hospitals. Within the research project
“education and advanced training of physi-
cians in radiation accident management”,
a curriculum “prehospital radiation accident
management” was developed, and tested
and evaluated in 2 pilot courses.

Teaching

In addition to routine teaching, 14 comple-
mentary courses were offered to students
as well as pilot courses ,training in the man-
agement of radiation accidents”. The 3rd
International REMPAN seminar ,radiation
emergency medicine in research and prac-
tice* continued the seminar series in 2010
in cooperation with the WHO REMPAN cent-
er Moscow.

Lassmann M, Hénscheid H, Gassen D,
Biko J, Meineke V, Reiners Chr, Scherthan
H. (2010) In-vivo -H2AX and 53BP1 fo-
cus formation in blood cells after radioiodi-
ne therapy of differentiated thyroid cancer.
J Nucl Med 51:1318-1325.

Israel I, Blass G, Reiners C, Samnick S.
(2011) Validation of an amino-acid-based
radionuclide therapy plus external beam
radiotherapy in heterotopic glioblastoma
models. Nucl Med Biol 38:451-460.

Hahner S, Kreissl MC, Fassnacht M, Ha-
enscheid H, Knoedler B Lang K, Buck AK,
Reiners C, Allolio B, Schirbel A. (2011)
[131l]lodometomidate for Targeted Radi-
onuclide Therapy of Advanced Adrenocor-
tical Carcinoma. J Clin Endocrinol Metab.
[Epub ahead of print].

Schneider R Schwab M, Hénscheid H.
(2011) Identification of some factors as-
sociated with risk of fall using a force plat-
form and power spectrum analysis techni-
que. J Biomech 44:2008-2012.

Herrmann K*, Buck AK*, Schuster T, Ru-
delius M, Wester HJ, Graf N, Scheuerer C,
Peschel C, Schwaiger M, Dechow T, Keller
U. (2011) A pilot study to evaluate 3’-de-
oxy-3’-18F-fluorothymidine PET for initial
and early response imaging in mantle cell
lymphoma. J Nucl Med. 52:1898-902.



CONTACT DETAILS

Mission and
Structure

The clinic for radiotherapy (18 physicians,
9 medical physicists, 19 radiographers, 16
nurses) uses 5 modern linear accelerators
(including IGRT with an in room cone beam
CT), a short distance X-ray unit and afterloa-
ding units for remote controlled radioactive
inserts. Patients are treated in a policlinic
department, in a ward with 20 beds and in
a day ward with 10 treatment places. Over
that, the ward for palliative care of the uni-
versity hospital is linked to our department.
Spiral-CT, ultra sound and a user connec-
tion to the Institute of diagnostic radiolo-
gy, especially related to MR-tomography for
treatment planning provide the anatomical
and physical basis data for a computerised
treatment planning. Planning, dose calcu-
lations and the calibration of the treatment
units are carried out by the section of me-
dical physics. About 2200 patients (mainly
ambulatory) are treated annually. By means
of the day ward it is possible to avoid hos-
pitalisation also in more intensive parts of
the treatment (concurrent chemotherapy,
treatment of acute side effects). In addition
to the typical spectrum of radiation thera-
py, special techniques are offered like int-
ra and extracranial 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, abdominal tu-
mours, and tumours of the extremities af-
ter implantation of catheters or permanent
seeds.

Major Research
Interests
Development of highly conformal treat-
ment techniques

The realisation of an optimal dose concen-
tration in the tumour forms a major part
of the research effort. The development of
stereotactic techniques in the region of the
body, the development of inverse planning
techniques using intensity modulation and
dynamic multi leaf collimators and integra-
tion of time dependent changes (intra- and
interfractional) are part of this.

Medical Physics
(Head of workgroup: Prof. Dr. Otto Sauer)

Research concerns image guided radiothe-
rapy, optimisation and adaptation of dose
distributions and dosimetry. Topics are: -
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patient positioning, image registration, -
tracking of moving targets and movement
compensation, - dose calculation on image
data sets from cone-beam-CT, - calculation
of the accumulated dose in the presence of
tumour movements, - development of reci-
pes for optimisation and adaptation of in-
tensity modulated radiotherapy and fast ap-
plication methods like volumetric arc thera-
py (VMAT), - development of noncoplanar
IMRT and VMAT-techniques, - dose measu-
rement and dose calculation in inhomoge-
neous bodies and for small fields. The aims
are effective sparing of organs at risk and
increase of the tumour control rate, hence
a higher accuracy and safety of treatment
with ionizing radiation.

Preclinical testing of novel Hsp90 inhi-
bitors as radiosensitizers

(Project supervisor — Priv.-Doz. Dr. Tcholpon
Djuzenova)

Heat shock protein 90 (Hsp90) is a molecu-
lar chaperone that has been found overex-
pressed in many human cancers. Further-
more, it has been shown that in various tu-
mor models Hsp90 contributes to malig-
nant growth. Hsp9O0 plays a critical role in
both the stabilization and regulation of a
wide variety of proteins, including those re-
lated to radioresistance. Inhibition of Hsp90
may therefore provide a strategy for enhan-
cing the radiosensitivity of tumor cells.

Our radiobiological laboratory (2 scientists,
2 technicians, 2 grant positions) is appro-
priately equipped to carry out basic research
of the biological effects of ionizing radiation
(IR) in human cells.

In order to enhance the cytotoxicity of radi-
ation, two novel inhibitors of Hsp90, NVP-
AUY922 and NVP-BEP80O (Novartis Phar-
ma AG) were added to the four established
cell lines originated from different tumor en-
tities, including lung carcinoma A549, fib-
rosarcoma HT 1080, and two glioblastoma
cell lines SNB19 and GaMG. Drug-treated
and irradiated cells were then analyzed by
cell and colony counts, cell cycle progressi-
on, expression of Hsp90, Hsp70, Akt, sur-
vivin, cleaved caspase 3, PARP, p53, as well
as by the DNA damage analysis measured
by histone H2AX and alkaline Comet as-
say. We found that NVP-AUY922 and NVP-
BEP80O enhanced the radiotoxicity in all
tested cell lines if cell and colony counts
were used as the end-points. In all tested
cell lines, the expression of histone H2AX,
a marker of DNA double strand breaks, af-
ter combined drug-IR treatment was higher
and its decay rate was slower than those
after each single treatment modality. The
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Fig. 1. Clonogenic abilities of tumor cell lines as functions of radiation dose and drug ex-
posure. Control (DMSO treated, empty circles) and drug-treated (NVP-AUY922 — red cir-
cles; NVP-BEP8OO - blue triangles; 17-DMAG — squares) cells were irradiated with sin-
gle IR doses ranging between 1 and 8 Gy. After irradiation, cells were plated in comple-
te growth medium and incubated under standard conditions. Two weeks later, colonies
containing at least 50 cells were scored as survivors [Stingl et al., 2010].

levels of the anti-apoptotic proteins Raf-1
and to a lesser extent of Akt were reduced
by the Hsp9O0 inhibitors in all tested cell li-
nes. In addition, drug-IR treatment resulted
in impaired cell cycle progression, as indi-
cated by S-phase depletion and G2/M ar-
rest (Stingl et al., 2010). In summary, the
finding that both NVP-AUY922 and NVP-
BEP8O0O strongly enhance the in vitro ra-
diosensitivity of tumor cells may have im-
portant implications for the radiotherapy of
tumor patients.

Clinical trials and quality assurance

The department is responsible for the con-
ception and realisation of radiation thera-
py in national and international therapy stu-
dies for head and neck tumours and lung
cancer.

Major contributions concern randomized
studies for organ preservation in Larynx/
Hypo-pharynx Cancer (Delos 2) and in con-
current radio-chemotherapy in advanced
lung cancer (GILT-CRT). The department is

leading a study on dose escalation for spi-
ne metastases by means of high precisi-
on radiation delivery (Synergy Consortium).
The department head is also heading the
Arztliche Stelle § 83 StrSCHV of the Bavari-
an State Medical Chamber and is member
of the Radiation Protection Commission at
the BMU.
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Mission and
Structure

The clinic of Otorhinolaryngology, plastic and
aesthetic surgery (28 physicians, 5 scientists,
8 research fellows) has 92 regular beds in-
cluding 4 intensive care units. Besides the
complete basic care in the field of ORL there
exist the following clinical specialities: device
based and surgical supply of all kind of hearing
disabilities by special diagnostics, convention-
al middle ear surgery, new active middle ear
implants, implantable hearing aids as well as
cochlear implantation (international reference
centre), interdisciplinary skull base surgery
(tumours, traumas), diagnostics and therapy
of head and neck tumours with main focus
on organ and function preserving and micro-
surgical techniques and plastic-reconstructive
surgery, national reference centre for surgical
treatment of pediatric sarcomas, phoniatrics
(including phonosurgery), pedaudiology, aller-
gology, sleep medicine (devices based and
surgjcal treatment), neurootology, plastic and
aesthetic interventions of the head and neck.
Support of foreign ORL clinics in all continents
by visitant professorships and practical edu-
cation of foreign ENT doctors. National and
international surgical courses with 3D-Video-
Live-Transmission of surgjcal interventions.

Main Research
Interests

Middle ear biology
(R. Mlynski, M. Schmidt, R. Hagen)

Histological morphometry and surface char-
acteristics 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.

Biophysics of middle ear
(S. Schraven, S. Brill, F. Kraus, R. Hagen)

Investigations of middle ear structures as a
dynamic-mechanical system in sound trans-
mission processes using LASER vibrometry;
EDP supported documentation and evalua-
tion of surgical and audiological outcome in
patients with tympanoplasty and implanta-
tion of electronic hearing devices.

Inner ear biology

(R. Mlynski, K. Rak, J. Vélker in coopera-
tion with the institute of neurobiology, M.
Sendtner)
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Effects of reversible and irreversible ototoxi-
cal substances on the active cochlear ampli-
fier system to further investigate pathophysi-
ological processes in inner ear diseases; in
vitro and in vivo investigations of neurotophic
substances (FGFs, NT-3, CNTF, LIF) on surviv-
al and growth patterns of hair cells and spiral
ganglion neurite extension in the mammalian
cochlea; effects of recombinant adenovirus-
es on cochlear cells to transduce to cochlear
tissues for future gene therapy, inner ear and
hearing development in CNTF and LIF knock-
out mice, creation of transgenetic mice with
a cell specific gene-knock-out in cochlear and
spiral ganglion cells; investigations of function
of vasodilator stimulated phosphoproteins
(VASP) in terminal hair cell innervation.

Stem cell research in ORL
(A. Radeloff, K. Rak, R. Mlynski)

Detection of adult stem cells in the inner
ear and the auditory pathway. Animal ex-
periments using stem cells in the damaged
hearing system.

Pedaudiological tests and newborn
hearing screening

(W. Shehata-Dieler, D. Ehrmann, R. Keim,
in cooperation with K. Wermke)

Testing of hearing in all newborns by means
of complete screening, application and
comparison of different objective audiologi-
cal testing methods, development of new
testing devices, specification of auditory
neuropathy in children by special studies.

Cochlear- and brain stem implants

(R. Mlynski, W. Shehata-Dieler, A. Radeloff,
S. Brill, S. Kaulitz, in cooperation with the
department for neurosurgery and the uni-
versity 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 electro stimulation
considering functional anatomical correla-
tions 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
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of the absolute threshold of hearing, stand-
ardisation of different methods of acoum-
etry, investigations in the fine structure of
responses to click-stimuli in comparison to
transit time corrected stimulation.

Hearing research

(M. Vollmer, A. Wiegner, in cooperation with
the University of California, Prof. Beitel, and
the Ludwig-Maximilians University Munic,
Prof. 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, Dr. Koéhler, Dr. Ginzkey,
G.Friehs)

Investigations on the toxicological effects of
ecological toxins in tumour initiation testing
human tissue cultures of the UADT, charac-
terisation of genotoxical effects of tobacco
smoke and environmental toxins (nitrogen
dioxide) on mini organ cultures of UADT.

Tissue engineering in laryngology
(N. Kleinsasser, K. Frolich, K. Kampfinger,
A. Technau)

Establishment of stabile cartilaginous struc-
tures with different scaffold materials.

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)

Constitution of an interdisciplinary research
group for the use of nano-particles in tu-
mor therapy.

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-
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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.

Hackenberg S, Scherzed A, Kessler M,
Froelich K, Ginzkey C, Koehler C, Burg-
hartz M, Hagen R, Kleinsasser N. (2010)
Zinc oxide nanopatrticles induce photoca-
talytic cell death in human head and neck
squamous cell carcinoma cell lines in vit-
ro. Int J Oncol 37:1583-1590.

Technau A, Froelich K, Hagen R, Kleinsas-
ser N. (2011) Adipose tissue-derived stem
cells show both immunogenic and immu-
nosuppressive properties after chondroge-
nic differentiation. Cytotherapy 13:310-
317.

Radeloff A, Shehata-Dieler W, Rak K,
Scherzed A, Tolsdorff B, Hagen R, Mueller
J, Mlynski R. (2011) Intraoperative moni-
toring of active middle ear implant func-
tion in patients with normal and pathologic
middle ears.Otol Neurootol 32:104-110.

Rak K, Wasielewski NV, Radeloff A, V&lI-
ker J, Scherzed A, Jablonka S, Hagen R,
Mlynski R. (2011) Isolation and characte-
rization of neural stem cells from the neo-
natal rat cochlear nucleus.

Cell Tissue Res 343:499-508.

Schmidt M, Gruensfelder B Roller J, Ha-
gen R. (2011) Suicide gene therapy in
head and neck carcinoma cells: an in vitro
study. Int J Mol Med. 27:591-597.
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Mission and
Structure

A staff of 35 physicians and 81 nurses,
technicians and scientists cares for ap-
prox. 20.000 outpatients and more than
5.000 inpatients annually. In 2010, more
than 7.000 surgical procedures and about
1.700 laser treatments were performed. As
one of the largest eye hospitals in Germany,
we provide the full range of medical and sur-

Department of Ophthalmology

gical eye care and diagnostics. The hospi-
tal comprises a renowned glaucoma center
with distinct experience in pediatric glauco-
ma. The retina service specializes in retino-
vitreal diseases and ocular trauma. Specia-
lized teams care for eyelid affections, con-
junctival, corneal and orbital diseases. Ano-
ther main focus of the clinic is the depart-
ment for strabismus and neuroophthalmo-
logy, where oculomotor disturbances, child-
hood eye diseases, and neuroophthalmolo-
gical disorders are treated both conserva-
tively and surgically. To supplement our ser-
vices, a cornea bank meeting current and
future regulatory requirements has recently
been established. 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

Research activities focus on the fields of
glaucoma, cornea, and retina. New strate-
gies are developed to treat ocular surface
disease, recent methods of cornea trans-
plantation are studied, new surgical strate-
gies to lower intraocular pressure (e. g., ca-
naloplasty, see Fig. 2) are evaluated, novel
wound healing modulation techniques are
assessed to prevent scarring following glau-
coma surgery, new agents to treat age-rela-
ted macular degeneration are evaluated and
genetic predisposition is studied for patients
with glaucoma and macular degeneration.
The glaucoma center leads the clinical as-
sessment of innovative methods to measure
intraocular pressure and develops new elec-
tronic data acquisition and management
networking systems to improve national and
international collaborations in patient care.

Basic Research
Cell Biology

Cellular signal integration mechanisms are
at the focus of the cell biology lab. Moun-
ting evidence indicates an essential role of
biomechanical cues in the regulation of cell
differentiation and other cellular functions.
Along these lines, the lab studies the influ-
ence of tissue elasticity on trabecular me-
shwork cells in a project funded by DFG.
Another project funded by BMBF aims at
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the development of novel elastic cell culture
substrata in a collaboration with Fraunhofer
ISC, Wlrzburg and Mechatronic Research
Unit, University of Applied Science Regens-
burg. Itis our goal to gain further insight into
glaucoma and scarring pathophysiology and
to provide novel tools for regenerative medi-
cine applications.

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 in-
terference biometry techniques as the cur-
rent gold standard. Two instruments that
are now widely used in clinical practice
were developed in a close ongoing colla-
boration with Carl Zeiss Meditec AG. Ano-
ther focus of the lab is the development of
algorithms to validate refractive implants.
These algorithms are being tested in an in-
ternational network and are provided to the
scientific community as an open access in-
ternet 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 and speci-
alizes in multifocal techniques to simulta-
neously detect signals from distinct areas
in the visual field. Recently, these techni-
ques were adapted to (a) study retinal gan-
glion cell function, (b) characterize geneti-
cally encoded maculopathies, (c) to deter-

Fig. 1: N-cadherin based cell-cell adhesi-
ons (green) connect the actin cytoskeleton
(red) of neighboring human trabecular me-
shwork cells in vitro.



of a micro-catheter (black arrow) into the canal during canaloplasty, a modern glaucoma
surgery technique. Some laser light shines through the sclera (white arrow) and illumina-
tes the head of the micro-catheter which allows a fine control of the surgical instrument.

mine retinocortical transmission speed, and
(d) 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 devel-
opments in the field. In addition, the Univer-
sity Eye Hospital hosts regional and interna-
tional ophthalmology conferences.

Fig. 3: Fundus autofluorescence after excitation by either blue light (A) or near infrared
electromagnetic radiation (B) allows to easily and non-invasively illustrate even small
areas of degenerated retinal pigment epithelial cells (arrows). This procedure is best sui-
ted for follow up examinations of patients with age related macular degeneration (AMD)
oft he dry form and for the diagnosis of macular dystrophies. In this case of a 81 year
old female patient with an early stage of a dry AMD, the macula is still preserved.

101

SELECTED PUBLICATIONS

Meyer-ter-Vehn T, Han H, Grehn F,
Schlunck G. (2011) Extracellular matrix
elasticity modulates TGF-beta-induced
p38 activation and myofibroblast transdif-
ferentiation in human tenon fibroblasts.
Investigative ophthalmology & visual sci-
ence 52:9149-9155.

Guthoff R, Guthoff T, Meigen T, Goebel W.
(2011) Intravitreous injection of bevaci-
zumab, tissue plasminogen activator, and
gas in the treatment of submacular he-
morrhage in age-related macular degene-
ration. Retina 31:36-40.

Rabsilber TM, Haigis W, Auffarth GU,
Mannsfeld A, Ehmer A, Holzer MR (2011)
Intraocular lens power calculation af-

ter intrastromal femtosecond laser treat-
ment for presbyopia: Theoretic approach.
Journal of cataract and refractive surgery
37:532-537.

Keilhauer CN, Fritsche LG, Weber BH.
(2011) Age-related macular degenerati-
on with discordant late stage phenotypes
in monozygotic twins. Ophthalmic genetics
32:237-244.

Geerling G, Tauber J, Baudouin C, Goto E,
Matsumoto Y, O'Brien T, Rolando M, Tsub-
ota K, Nichols KK. (2011) The internati-
onal workshop on meibomian gland dys-
function: report of the subcommittee on
management and treatment of meibomian
gland dysfunction. Investigative ophthal-
mology & visual science 52:2050-2064.



CONTACT DETAILS

Clinical Focus and
Structure

The Department of Neurosurgery employs
29 medical doctors, 3 scientists, 96 nurses
and 8 technicians. The clinical wards are
comprised of a total of 70 beds with single,
double and triple patient rooms and an in-
tensive care unit of 17 beds providing treat-
ment for patients with cranial and spinal
trauma, vascular malformations and spon-
taneous haemorrhage, with brain or spinal
cord surgery as well as early neurological
rehabilitation within a subunit for interme-
diate care. The operating unit consists of 5
operating theatres including one OR for out-
patients and emergencies. Over the passed

2 years (2010-2011) 3,300 patients were
treated surgically and 11,700 patients in
the outpatient department. The out-patient
clinic offers consultation for all neurosurgi-
cal diagnoses in specialized clinics such as
brain tumours, degenerative spine and disc
disease, pain syndromes, peripheral nerve
lesions, pituitary tumours and dysfunction,
neurovascular disease, skull base tumours
(jointly with Department of ORL) and move-
ment disorders (jointly with Department of
Neurology).

Infants and children with inborn malforma-
tions of the nervous system and of the skull
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 technologjcal 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.

Neuro-oncology
(G. Vince, M. Lohr, C. Matthies)

Main Research
Focus

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

102

the research into specific molecular charac-
teristics in the Tumour Biology Research La-
boratory. Several experimental animal mo-
dels, cell lines and functional assays have
been established for investigation of tumour
immunology, tumour cell invasion and cell
cycle regulation. Tumour biology and mu-
tation analysis in benign pathologies such
as schwannomas and meningiomas, are in-
vestigated in national and international co-
operations. Cell de-differentiation, adhesi-
on molecules, tumour invasion, promotors
of apoptosis are targets of investigation in
benign tumour cell cultures are compared
for different clinical courses despite iden-
tical histology. A basis for these laboratory
investigations are large regular outpatient
clinics for patients with skull base tumours,
sporadic and genetically based vestibular
schwannomas and meningiomas (neurofi-
bromatosis types 1 and 2).

Functional Microsurgery & Neurostimu-
lation
(C. Matthies)

Functional microsurgery refers to a micro-
surgical technique guided by information
from continuous neurophysiological moni-
toring to treat pathologjes 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. A pros-
pective study on motor evoked potentials of
the cranial nerves has shown an increase
in monitoring safety and improved progno-
sis of functional outcome in tumour surge-
ry. A further study on continuous monitoring
on the ICU after surgery has detected func-
tional changes in this early period and has
prompted new intensive medication proto-
cols, among those the application of rheo-
logicly active substances.

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
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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-
sions and life threatening dystonic storms.
A developing topic is the combination of
neuroprotective and regenerative factors.

Neurovascular Disease
(J.-Y. Lee, E. Kunze, T. Westermaier)

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 expe-
rimental models of brain trauma. On-going
work focuses on regeneration using growth
factor and stem cell based therapies for
brain injury and on the changes in synap-
tic structural plasticity and their impact on
functional deterioration after brain injury. A
proof-of-concept clinical study is aiming at
better prediction of outcome using dynamic
mathematical modeling of the complex pa-
tho-physiological cascades after traumatic
brain injury.

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-
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agnostics, secondary diseases and impro-
vement of surgical techniques. Longitudinal
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.
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CONTACT DETAILS

Mission and
Structure

The in- and outpatient services of the De-
partment of Neurology cover the entire
spectrum of neurological disorders. In
October 2010, Prof. Jens Volkmann suc-
ceeded Prof. K. Toyka as chairman of the
department. The inpatient service has 86
beds including an 8 bed Stroke Unit and
a 10 bed Neurological Intensive Care Unit
serving over 4000 in-patients per year.
The outpatient department provides for
over 9000 out-patient visits per year and
additionally runs an extensive in-house
consulting service. In November 2011,
an interdisciplinary neuro-geronto-psychi-
atric outpatient clinic (“day care clinic”)
was established together with the Depart-
ment of Psychiatry which takes care of up
to 18 mobile patients with neuropsychiat-
ric disorders on a daytime basis. The neu-
rological focus lies on the multi-discipli-
nary treatment of patients with advanced
Parkinson s disease. In December 2011,
an emergency room for acute neurologijcal
and neurosurgical admissions was opened.
The new W2-professorship for stroke med-
icine was filled with Priv. Doz. Dr. Klein-
schnitz in November 2011.

The special expertise of the Neurological
Department includes Parkinson’s disease
and other movement disorders including
treatment by deep brain stimulation, neu-
ro-immunological diseases (multiple scle-
rosis, autoimmune neuromusclular disor-
ders), degenerative neuromuscular disor-
ders including an integrated nerve/mus-
cle pathology service, cerebrovascular dis-
orders, epilepsy, pain and neurointensive
care. The Department has integrated a Di-
vision of Clinical Neurophysiology, a Clin-
ical Research Group for Multiple Sclero-
sis and Neuroimmunology, a clinical lab-
oratory for neurochemical and cerebro-
spinal fluid analysis, and specialized ex-
perimental laboratories including a Divi-
sion for Developmental Neurobiology (led
by Prof. R. Martini) allowing translation-
al research from in vitro and in vivo dis-
ease models to the bedside. The Depart-
ment has 36 full time academic members,
88 nursing staff members, 23 technicians
and 10 staff members in in administration
and special services. In addition 13 aca-
demic positions are supported by extra-
mural grants. The Department contributes
to the Sonderforschungsbereiche (Coop-
erative Project Center Grants) #581 and
#688, the ERA-Net Neuron Consortium
“DBSPhysiol”, the Interdisciplinary Cent-
er for Clinical Research, and the Chronic
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Heart Failure Center Wirzburg funded by
the Federal Ministry of Education and Re-
search (BMBF).

Major Research
Interests

Parkinson’s Disease and Neurodegen-
erative Disorders

(J. Volkmann, F. Steigerwald, S. Klebe in co-
operation with C. Matthies, Department of
Neurosurgery)

Clinical studies to evaluate efficacy and
safety of deep brain stimulation in move-
ment disorders; imaging studies to define
optimal target points for neurostimulation;
intraoperative microelectrode recordings to
disclose normal function and pathophysiol-
ogy of basal ganglia; assessment of mecha-
nisms underlying deep brain stimulation in
animal models of movement disorders; bi-
omarkers in Parkinson s disease.

Multiple Sclerosis and Neuroimmunol-
ogy (Clinical Research Group) including
Neuroimaging and CSF-Laboratory

(G. Stoll, C. Kleinschnitz, M. Buttmann, A.
Weishaupt)

Neuroimaging: Development and evaluation
of new methods for in-vivo imaging of neu-
roinflammation by SPIO/USPIO-enhanced
magnetic resonance imaging and H/°F
MR-spectroscopy (cooperation with Prof.
P Jakob, Department of Physics V); patho-
genesis of multiple sclerosis and polyneuri-
tis (experimental autoimmune encephalo-
myelitis and neuritis; transgenic mouse
models) focussing on the role of platelets
and coagulation factors as mediators of in-
flammation; molecular mechanisms of dis-
turbances of the blood brain barrier; molec-
ular biomarkers in multiple sclerosis; inter-
national treatment trials.

Stroke
(C. Kleinschnitz, W. Mullges, G. Stoll)

Assessment of molecular mechanisms of
thrombus formation in experimental cere-
bral ischemia and the contribution of innate
immunity to stroke development (“throm-
boinflammation”); development of nov-
el anti-platelet strategies and anticoagu-
lants not affecting hemostasis (cooperation
Prof. B. Nieswandt; Rudolf Virchow Cent-
er); mechanisms and prevention of brain
edema formation in stroke and traumatic
brain injury (cooperation Prof. A.L. Sirén,
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Fig. 1: Pathogenesis and therapy of peri-
pheral nerve degeneration: neuromuscu-
lar endplates of a normal mouse (upper
panel), a mouse with a hereditary neu-
ropathy without (middle) and with “treat-
ment” (lower panel). Postsynaptic acetyl-
choline receptors are marked in green,
nerve fibres in red. Unexpectedly, mice la-
cking functional inflammatory cells (ma-
crophages) are protected from genetically
induced nerve degeneration (lower panel)
(Source: Groh et al., Brain 2011).

Dep. Neurosurgery); functional and cellu-
lar stroke imaging using ultrahigh field MRI
(cooperation Dep of Physics V); studies on
cognitive decline and MRI abnormalities as
a consequence of chronic heart failure as
member of the Chronic Heart Failure Cent-
er, Warzburg); establishment of an interdis-
ciplinary neurovascular board; international
treatment trials.

Neuromorphology, Pain Research and
Antibody-Associated Neurological Dis-
eases

(C. Sommer, C. Geis, N. Ugeyler, K. Toyka)

sociated disorders of the CNS (stiff person
syndrome, neuromyelitis optica).

Experimental Developmental Neurobi-

ology
(R. Martini)

In the focus is the investigation of patho-
genic mechanisms underlying genetical-
ly-mediated demyelination and neurode-
generative disorders in the central and pe-
ripheral nervous system using mouse mu-
tants with spontaneous and genetically en-
gineered defects in myelinating glial cells
and other neural cells. Particular emphasis
is on the role of the immune system as “dis-
ease amplifier”, and consequently, immu-
nomodulation emerges as treatment strat-
egy in the respective mouse models. Mor-
phological methods, such as confocal and
electron microscopy, combined with the as-
sessment of molecular alterations are used
for the analysis of glial damage, impaired
axonal transport and synaptic alterations.

Clinical Neurophysiology und Neu-
romuscular Disease Center; Motor Neu-
ron Disorders

(K. Reiners, C. Wessig, M. Buttmann)

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-
sculosceletal Center of the Warzburg Uni-
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 collabora-
tion with Prof. Sendtner, Institute of Clini-
cal Neurobiology); international treatment
trials in ALS.

Wirzburg International Graduate School of
Life Sciences). Teaching languages are Ger-
man and English.

Geis C, Weishaupt A, Hallermann S, Gru-

newald B, Wessig C, Wultsch T, Reif A,

Byts N, Beck M, Jablonka S, Boettger MK,
C/geyler N, Fouquet W, Gerlach M, Meinck
HM, Sirén AL, Sigrist SJ, Toyka KV, Heck-
mann M, Sommer C. (2010) Stiff person

syndrome-associated autoantibodies to

amphiphysin mediate reduced GABAergic

inhibition. Brain 133:3166-80.

Groh J, Weis J, Zieger H, Stanley ER, Heu-
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ting factor-1 mediates macrophage-rela-
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16. [Epub ahead of print].
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mental cerebral ischemia are neither re-
lated to adaptive immunity nor thrombus

Teaching
Analysis of the role of pro- and anti-inflam-

matory cytokines in neuropathic pain, uti- In the lectures, seminars and curricular

lizing different lesion models and evalu-
ation of underlying molecular signalling
pathways; assessment of cytokine profiles
in patients with chronic neuropathic pain;
improvement of diagnostic procedures in
polyneuropathies and small-fiber neuropa-
thies; neuromorphological research on neu-
ropathy pathophysiology; international pain
and neuropathy treatment trials; patho-
physiology of neurological complications in
M. Fabry; pathophysiology of antibody-as-

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
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focal cerebral ischemia: an MRI study at

17.6 Tesla. PLoS One 6(4):e18386.
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CONTACT DETAILS

Mission and
Structure

The Institute of Clinical Neurobiology emer-
ged in 2000 from a clinical research group
funded by the Deutsche Forschungsge-
meinschaft (“clinical research group Neu-
roregeneration®). In 2000, it was estab-
lished as an independent institute at the
University Hospital and supported with sub-
stantial funding by the Herrmann und Lilly
Schilling-Stiftung. The Institute for clinical
neurobiology is mostly working in basic sci-
ence, but itis also involved in sustaining the
special health care centre for motoneuron
diseases and other neurodegenerative di-
seases at the Department of Neurology (Di-
rector Prof. J. Volkmann), in order to allow
and ensure the transfer of scientific know-
ledge into clinical applications. Since 2010,
the institute has moved to the building E4
(former MSZ), Versbacherstr. 5. Besides a
transgenic mouse facility, laboratories for
state-of-art confocal and 2-photon-micro-
scopy and cell culture laboratories for pri-
mary motoneurons, stem cells and iPS cells
are established.

Major Research

Interests
Central research interests are studies on
the mechanisms of neuronal cell death, the
generation and analysis of animal models
for motoneuron diseases, as well as the de-
velopment of therapeutic strategies for the
treatment of amyotrophic laterals sclerosis
and spinal muscular atrophy, the most com-

mon forms of motoneuron disease in child-
ren and adults.

Further lines of research focus on the me-
chanisms how neural stem cells differentia-
te into neurons and contribute to functional
neural circuits. Investigation of the signal
transduction pathways by which neurotro-
phic factors influence differentiation, sur-
vival and axonal growth of neurons are of
central interest. The generation and ana-
lysis of gene knockout mice allows inves-
tigating which signal molecules are invol-
ved in mediating such essential cellular ef-
fects of neurotrophic factors. These projects
are supported by iPS cell techniques from
mouse and human fibroblasts.

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 synap-
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ses. These defects correlate with reduced
transport of the B-actin and other mRNAs in
axons of motoneurons, resulting in functio-
nal deficits in the presynaptic parts of neu-
romuscular endplates. This finding in isola-
ted motoneurons and in animal models for
spinal muscular atrophy mimics the clinical
observations in patients with spinal muscu-
lar atrophy. On the basis of these experi-
ments, new therapeutic strategies for this
disease can now be developed.

The Institute for Clinical Neurobiology is also
involved in the special care centre for mo-
toneuron diseases (Dept. of Neurology, Di-
rector Prof. J. Volkmann), in order to ensu-
re the transfer of basic science into clinical
applications.

Central technologies, beside the genera-
tion of mouse models are modern micro-
scopic techniques, including confocal mic-
roscopy, 2-photon microscopy and life ima-
ging, in order to study defects in structu-
re and function in neurons from models of
neurodegenerative diseases. In 2012, an
independent research group (Prof. Carmen
Villmann) was established. This group is in-
terested in the structure-function relation-
ship of Glycin- and Gaba-receptors, using a
broad spectrum of techniques that ranges
from patch-clamp analyses and characte-
rization of the structure of these receptors
to the characterization of mouse models in
which specific mutations have been intro-
duced into the genes for these membrane
proteins.

. Teaching

The Institute for Clinical Neurobiology is in-
volved in the training of students in Neurolo-

Fig. 1: The building E4, Versbacherstr. 5,
in which the Institute for Clinical Neurobio-
logy is located.



Fig. 2: Alterations in axonal branching in the gastrocnemicus muscle from a mouse mo-
del of spinal muscular atrophy (Smn+/-). The number of terminal sprouts is increased, a
sign that compensatory mechanisms take place in the disease process.

gy as well as the training of biology students
(Bachelor and MSc Courses) with focus on
neurobiology. Another focus is the training
of students in the MD/PhD program and
participation in training programs for the
class Neuroscience of the Graduate School
Life Science at the University of Wirzburg.
Further courses are offered for students of
the course molecular medicine within the
training program for MD students.
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CONTACT DETAILS

Mission and
Structure

The clinic of Psychiatry, Psychosomatics
and Psychotherapy (PPP) at the UKWUrz-
burg (UKW) offers comprehensive out-pati-
ent, day-care and in-patient diagnostic and
therapeutic services for all mental (psych-
iatric and psychosomatic) disorders. The
therapeutic focus of the clinic is on affec-
tive disorders and psychoses of the schi-
zophrenia spectrum, but also on dementi-
as and substance abuse disorders, as well
as eating disorders, anxiety disorders and
adult attention deficit/hyperactivity disor-
der. Specialized outpatient services as part
of the outpatient unit as well as 51 day-
care therapy slots for psychiatric, psycho-
somatic and neurogerotopsychiatric disor-
ders complement the 144 in-patient the-
rapy slots with two intensive care units and
units specialized on affective disorders (bi-
polar depression and treatment-resistant
depression), substance abuse therapy and
psychotherapy. Specialized diagnostic and
therapeutic options are provided by the la-
boratory of therapeutic drug monitoring and
the laboratory of psychophysiology. The in-
tegrated division of forensic psychiatry pro-
vides expert opinions on legal aspects of
mental disorders.

Major research
interests

The research activities of the clinic are char-
acterized by their interdisciplinarity with re-
search groups of psychiatrists, psycholo-
gists and biologists and their internation-
ality which is reflected not only by its co-
operations, but also by its researchers who
come from the Netherlands, Norway, Es-
tonia Spain, Italy, Croatia, Bosnia, Bras-
il, Japan and China. Close ooperations at
the level of the UKW exist in the context of
the KFO 125, the SFB 581, the GK 1253,
the GSLS, the IZKF and the CHFC, at the
national level in the context of coopera-
tions with institutes of the Max-Planck So-
ciety, the Helmholtz Society and participa-
tion in BMBF programs for Panic Disorder
and ADHD, the SHIP study and the recently
founded TRR SFB 58. At the internation-
al level, the PPP participates in coopera-
tions with the NIH and EMBL and takes part
in DAAD programs and EU programs, but
also international research collaborations
such as IMpACT, IMAGE2, the ADHD Mo-
lecular Genetics Network, PANIC, ANGST,
ConLiGen, and the Psychiatric GWAS Con-
sortium. Funding agencies include the DFG,
the BMBF, EU and the NIH.
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Methodological approaches on the basis
of differentiated clinical and neuropsycho-
logical diagnostic procedures cover a broad
range from psychopysiological and modern
imaging approaches such as near infrared
spectroscopy and functional magnetic reso-
nance tomography (in cooperation with the
Department of Neuroradiology and the re-
search center Magnet-Resonanz-Bayern
e.V. as well as the Institute of Psychology |,
figure 1) over modern methods of genom-
ics and proteomics such as high through-
put genotyping (Core Facility Genetics in co-
operation with the Institute of Clinical Bio-
chemistry and the IZKF, BrainNet-Reference
Center in cooperation with the Department
of Neuropathology) and their combination
in the context of imaging genomics up to
cell culture and animal models, in particu-
lar knockout and transgenic mouse models
(in cooperation with the Institute of Clinical
Neurobiology, the ZEMM and the Biocenter,
figure 2). This research structure has been
considerably strengthened by the establish-
ment of a Chair of Molecular Psychiatry.

For clinical studies according to GCP guide-
lines a specialized clinical studies group was
established (J. Deckert, C. Jacob, T. Polak, S.
Unterecker), which cooperates closely with
the ZKS. Studies on suicide have resulted in
defined proposals for suicide prevention (A.
Schmidtke, B. Pfuhimann). The signature of
the department is the close interaction be-
tween translational research laboratories of
the PPP, such as the laboratories on Psycho-
biology and Psychiatric Neurobiology (K.-P.
Lesch, A. Reif), Morphological and Neuro-
chemical Brain Research (H. Heinsen, P.
Riederer, A.Schmitt) and Psychophysiology
and Functional Imaging (M.J. Herrmann),
with the clinical research groups of the clin-
ic on one hand and core facilities of the
UKW and external research facilities on the
other hand. Research topics include clinical
neuroscience aspects such as the therapy

Fig. 1: Near Infrared- Spectroscopy Laba-
ratory (photo provided by MJ Herrmann).



Fig .2: Behavioural Unit at ZEEM (photo provided by K.RLesch).

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, neuronal plasticity and
adult neurogenesis.

The main research topics thus are:

* Markers for early diagnosis and innovative
therapeutic approaches in affective dis-
orders, psychoses of the schizophrenia
spectrum, dementias, substance abu-
se disorders, anxiety disorders and adult
ADHD (J. Deckert, K.-P. Lesch, G. Sto-
ber, B. Pfuhlmann, C. Jacob, A. Reif, T.
Polak).

* |dentification of morphological and neu-
rochemical pathological processes in
psychoses of the schizophrenia spec-
trum and neurodegenerative disorders
(H. Heinsen, P. Riederer, E. Grinblatt).

* |dentification of genetic factors in affec-
tive disorders, psychoses of the schi-
zophrenia spectrum, anxiety disorders
and ADHD (K.-R Lesch, G. Stober, J.
Deckert, A. Reif).

* Imaging of emotional and cognitive pro-
cesses in adults, adolescents and child-
ren (M.J. Herrmann, K.-P. Lesch, A. Reif,
J. Deckert).

* Gene-environment-interactions, neu-
ronal plasticity and adult neurogenesis
in humans and in rodent models (K.-P
Lesch, J. Deckert, A. Reif, A. Schmitt).

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, psycholo-
gy and biology. Extracurricular seminars are
offered to graduate students of medicine,
experimental medicine, biology, and psy-
chology.
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Structure and
Functions

The Clinic for Child and Adolescent Psychia-
try, Psychosomatics and Psychotherapy pro-
vides treatment for patients under the age
of 18 affected by psychiatric and psycho-
somatic disorders. Facilities include two in-
patient wards for children and adolescents,
an outpatient clinic, an intensive care unit
funded by the district of Unterfranken and
a day care unit. A pavilion for parents has
been financed by Verein Menschenskinder
e.V. The Department is closely linkend to
the Wichern-Schule Wurzburg, a school for
ill children.

Embedded in the clinical structures are the
research projects: a clinical research group
on ADHD supported by the German Re-
search Foundation (DFG) and two national
focus networks on ADHD and eating disor-
ders, supported by the Federal Ministry of
Education and Research (BMBF), a neuro-
biological laboratory and a clinical laborato-
ry facilitating research on Therapeutic Drug
Monitoring (TDM) within an international
network of participating hospitals. For edu-
cation and training a lecture hall shared with
the Clinic for Psychiatry, Psychosomatics
and Psychotherapy is used as well as rooms
designed for meetings and workshops.

In March 2012 a specialized clinic for pa-
tients with multiple disabilities (Klinik am
Greinberg — Spezialklinik far Kinder- und
Jugendpsychiatrie, Psychosomatik und Psy-
chotherapie, financed by district of Unter-
franken) has been opened being the first
specialized clinic for this group of patients
in Bavaria.

Outpatient and day care clinic include staff
and facilities for comprehensive co-thera-
pies like occupational and physical thera-
py, kinesitherapy (therapy pool, gym, sports
field, playground), music therapy and or-
thopedagogy (play therapy, animal-assisted
therapy). The interdisciplinary team com-
prises 24 medical doctors, 8 psycholo-
gists, 4 psychologists in psychotherapeuti-
cal training, 5 medical-technical assistants,
13 nurses in outpatient units staff, 11 ad-
ministrative members of staff and 72 nurs-
ing and educational staff. The clinic is op-
erating at full capacity with a total of 59
in-patients and 14 children in the day care
facility. Special emphasis is put on eating
disorders, anxiety and affective disorders,
obsessive-compulsive disorders, somato-
form and conversion disorders, excretion
disorders (enuresis, encopresis), psychotic,
autistic and hyperkinetic disorders, specific
developmental disorders of scholastic skills
(dyslexia, dyscalculia) and psychological
and behavioural disorders associated with
organic diseases or mental retardation.

Research
Focus

Anxiety disorders
(M. Gerlach, M. Romanos, E. Ziegler, A.
Warnke, S. Stieler-Melfsen)

Affective disorders are highly prevalent in
childhood and adolescence and have a
high tendency to persist into adulthood,
thus presenting a potential risk factor for
the development of anxiety disorders in lat-
er life. The adaptation and standardization
of a disorder specific self-rating instrument
— the Social Phobia and Anxiety Disorder
Inventory —, originally developed for Eng-
lish-speaking countries, into German lan-
guage met demands for a comprehensive
assessment of cognitive, somatic and be-
havioural aspects of social phobias in child-
hood and adolescence across different sit-
uations. Together with the phobia ques-
tionnaire for children and adolescents, this
instrument will be used to globally assess
a sample of elementary-school aged chil-
dren in order to determine the prevalence
of anxiety disorders in this age group. Fur-
thermore, risk factors for the development
of chronic anxiety disorders such as migra-
tion background will be accounted for with
standardized questionnaires. These exam-
inations will be performed in cooperation
with the Clinic for Psychiatry, Psychosomat-
ics and Psychotherapy and the Institute for
Clinical Epidemiology at the University of
Wurzburg.
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Attention-Deficit/Hyperactivity Disorder
(ADHD)

(M. Gerlach, T. Jans, T. Renner, M. Roma-
nos, R. Taurines, A. Warnke)

Longitudinal studies on ADHD pathogenesis
and the role of endophenotypes as interme-
diate neurobiological correlates between ge-
notypes and phenotypes and comorbid con-
ditions in the course of the disorder employ
methods ranging from formal and molecular
genetics and analyses of gene expression
over neuropsychological and neurophysio-
logical measures and functional imaging to
the development of animal models. Epide-
miological studies in cooperation with the
Institute and outpatient Clinic of Occupatio-
nal and Social Medicine in Dresden and the
Helmholtz Centre Munich are investigating
interdisciplinary comorbidity patterns. The-
se investigations are being performed in a
methodologically cross-linked design and in
close cooperation within the University of
Waurzburg including the Clinic for Psychia-
try, Psychosomatics and Psychotherapy, the
Clinic for Nuclear Medicine and the Depart-
ment of Psychology I. Multi-centre clinical
trials have been launched to critically ex-
amine the efficacy and safety of extended-
release psychostimulants (methylphenidate
and amphetamine salts) for treatment of
ADHD in children and adolescents. Within
the framework of the BMBF focus network
ADHD, we evaluate the efficacy of parent
training on ADHD in the offspring in con-
tingent upon treatment of the also affect-
ed mother. The investigations are supported
by the DFG (see KFO 125/1-2 ADHS), the
BMBF and various pharmaceutical compa-
nies.

Biomarkers
(M. Gerlach, T. Renner, M. Romanos, R.
Taurines)

A biological marker is defined as a charac-
teristic that, after sufficient validation, can
be used for the objective measurement of
normal and pathological processes or phar-
macological responsiveness to therapeu-
tic interventions. By means of a variety of
procedures on gene expression, protein ex-
pression or olfaction, a range of parameters
is being evaluated with regard to their suit-
ability as biomarkers. The overarching aim
is a significant improvement in terms of the
diagnostic process as well as the develop-
ment of personalized therapies for psychi-
atric disorders like e.g. ADHD, autism spec-
trum disorders or schizophrenia. These in-
vestigations are facilitated in cooperation
with the Clinic for Child and Adolescent Psy-
chiatry, Psychosomatics and Psychothera-



py of the University of Frankfurt, the Clinic
for Psychiatry, Psychosomatics and Psycho-
therapy of the University of Rostock and the
Medical Proteome-Centre of the Ruhr-Uni-
versity Bochum.

Depression
(M. Gerlach, D. Stork)

Depressive disorders constitute a frequent
and clinically relevant issue in childhood
and adolescence.

While extensive research efforts have test-
ed and confirmed a strong relationship be-
tween depression and increased cardiovas-
cular risk in adults, this kind of data is still
missing for children and adolescents. It is
assumed that abnormal regulatory proces-
ses of the autonomic nervous system exert
their negative influence on heart rate regu-
lation particularly in stressful situations. We
study heart rate variability and changes in
the stress-axis through an activation of the
sympathetic nervous system (rise in cortisol
levels) in children suffering from depressi-
on compared to ADHD children and healthy
controls. These investigations are carried
out in cooperation with the Comprehensi-
ve Heart Failure Centre and the Institute
for Clinical Epidemiology at the University
of Wirzburg.

Developmental Psychopharmacology
(K. Egberts, M. Gerlach, D. Hansen, R. Tau-
rines)

As part of the International Multi-Centre
Competence Network for standardized The-
rapeutic Drug Monitoring (TDM) in Child and
Adolescent Psychiatry (www.tdm-kjp.de),
the clinic is pursuing the aim of ensuring
patient safety and establishing quality stan-
dards for pharmacotherapy. The principle
of TDM is the incremental dosing of phar-
maceuticals under close systematic moni-
toring of clinical efficacy and serum con-
centrations to explore the therapeutic range
and prevent the use of suboptimal or poten-
tially harmful dosages. Data is collected via
a web-based patient registry. The project is
supported by the BMBF and he BfArM.

Eating Disorders
(K. Egberts, B. Hoffmann, U. Zwanzger,
A. Warnke)

In the recent years prevalence rates in-
creased and a shift in the age-of-onset to
a prepubescent age for anorexia nervosa is
becoming more and more evident. A coope-
rative catamnestic study with the University
Hospitals for Child and Adolescent Psychia-
try of the Universities of Aachen and Berlin

aims at potential phenotypes (including co-
morbidities), prognostically relevant factors
and the course of childhood anorexia ner-
vosa. In a multi-centre comparison of in-
patient treatment versus treatment in a day
care clinic we evaluate whether day care
units offer an alternative therapeutic opti-
on with potentially better long-term sustai-
nability of therapeutic outcomes. Additional
analyses focus on biological and genetic
parameters involved in the pathogenesis of
anorexia nervosa and the course of the dis-
order. The collaboration comprises the Uni-
versity Hospitals for Child and Adolescent
Psychiatry of the Universities of Aachen,
Freiburg, Koln, Berlin and Wurzburg as well
as the clinic in KéIn-Holweide and the day
care clinic Duren.

Obsessive-Compulsive Disorders
(T. Renner, B. Martin)

Despite considerable research efforts, the
pathophysiological mechanisms of obses-
sive-compulsive disorders remain largely
unknown. Our clinic is part of a cooperation
headed by Prof. Dr. Walitza (Centre for Child
and Adolescent Psychiatry, University of Zu-
rich), which comprises a selection of Ger-
man university hospitals for child and adole-
scent psychiatry (Aachen, Essen, Freiburg,
KoIn) as well as the Department of Medi-
cal Biometry and Epidemiology in Marburg.
In the framework of this cooperation, a lar-
ge-scale family study on obsessive-com-
pulsive disorders examines patients and
their parents with standardized diagnostic
methods. Furthermore, the project facilita-
tes molecular genetic association studies
which are performed in an international net-
work, combining several samples on early-
onset OCD worldwide. First results from the-
se unique examinations point to changes in
genes involved in serotonergic and dopa-
minergic neurotransmission. A cooperative
genome-wide association study has been
launched to uncover further relevant gene-
tic variants. The investigations were suppor-
ted by the DFG and the BMBF.

Teaching

The comprehensive interdisciplinary lectu-
re on psychosomatics for medical students
is a joint effort of the Clinic for Psychiat-
ry, Psychosomatics and Psychotherapy, the
Clinic for Child and Adolescent Psychiatry,
Psychosomatics and Psychotherapy, the
Department of Neurology, the Department
of Medical Psychology and additional me-
dical clinics. Furthermore, the clinic provi-
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des academic trainings and examinations
for bachelor and master studies and sta-
te exams in psychology and special needs
education. In addition, courses covering to-
pics from epilepsy over interdisciplinary me-
thods to Ph.D. and general research semi-
nars are held. This program is complemen-
ted by afternoon symposia dedicated to re-
levant themes in child and adolescent psy-
chiatry and a “Neurokolloquium” in coope-
ration with the Departments of Neurology
and Neurosurgery and the Clinic for Psychi-
atry, Psychosomatics and Psychotherapy. In
recognition of the quality of these efforts,
the clinic received a faculty award for excep-
tional teaching (Lehrpreis der Fakultét) in
2005. Finally, the Clinic for Child and Ado-
lescent Psychiatry organizes scientific mee-
tings (e.g. the “3rd International Congress
on ADHD” in 2011 in Berlin with more than
2000 participants from 70 countries and a
satellite meeting for patients and their fami-
lies) and hosts periodic events like an an-
nual “Doctor-Teacher-Conference” and the
“Conference for Child and Adolescent Psy-
chiatry and Youth Welfare Service”.

Egberts K, Mehler-Wex C, Gerlach M.
(2011) Therapeutic drug monitoring in

child and adolescent psychiatry. Pharma-

copsychiatry 44: 249-253.

Ehlis A-C, Bauernschmitt K, Dresler T,

Hahn T, Herrmann MJ, Réser C, Romanos
M, Warnke A, Gerlach M, Lesch K-B Fall-
gatter AJ, Renner TJ. (2011) Influence of
a genetic variant of the Neuronal Growth
Associated Protein Stathmin 1 on cogni-
tive and affective control processes — An

event-related potential study. Am J Med
Genet B Neuropsychiatr Genet 156B:
291-302.

Elia, Josephine; Glessner, Joseph T.;

Wang, Kai; Takahashi, et al., (2011) Ge-
nome-wide copy number variation study
associates metabotropic glutamate recep-
tor gene networks with attention deficit hy-
peractivity disorder. Nature Genetics, 44:

78-84.

Romanos M, Schecklmann M, Kraus K,
Fallgatter AJ, Warnke A, Lesch K-R Ger-

lach M. (2011) Olfactory deficits in deleti-
on syndrome 22q11.2. Schizophrenia Res

129: 220-221.

Taurines R, Dudley E, Conner AC, Grassl J,
Jans T, Guderian F, Mehler-Wex C, Warn-
ke A, Gerlach M, Thome J. (2010) Serum
protein profiling and proteomics in autis-
tic spectrum disorder using magnetic bead
assisted mass spectrometry. Eur Arch Psy-

chiatry Clin Neurosci. 260: 249-55.
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Mission and
Structure

The Chair of Experimental Biomedicine /
Vascular Medicine was established in 2008
and is part of the Rudolf Virchow Center
(RVZ), DFG Research Center for Experi-
mental Biomedicine (see page 130), and is
co-funded by the University Clinic Wlrzburg.
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. Most
of the research projects are integrated into
Collaborative Research Centers (SFB 688,
page 164 and SFB 487 page 155) 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.

Damage of the endothelial layer of blood
vessels results in rapid adhesion and acti-
vation of platelets at the site of injury, follo-
wed by coagulant activity and subsequently
the formation of fibrin-rich thrombi that seal
the wound. These processes are crucial for
wound healing (hemostasis), however, in di-
seased vessels they can lead to complete
occlusion and thus to ischemic infarction
of vital organs. Our main scientific interest
lies on the function of platelet surface re-
ceptors and their intracellular signaling pa-
thways in hemostasis as well as thrombotic
and inflammatory events. By use of geneti-
cally modified mouse lines that display de-

fined defects in platelet receptors or signa-
ling pathways we aim to investigate the mo-
lecular mechanisms that regulate platelet
adhesion, activation and aggregation. The-
se experiments serve as a basis for the de-
velopment of novel anti-thrombotic thera-
peutical strategies which are subsequently
tested using in vivo models of ischemic and
inflammatory diseases. Furthermore, signal
transduction processes in T cells and ma-
crophages in the context of autoimmune-
inflammatory processes are studied in vitro
and in vivo.

Inhibition of coagulation factor XII (FXII)
as a novel antithrombotic therapy

Upon vascular injury the plasma coagulati-
on system becomes activated and acts in
concert with blood platelets to form a fib-
rin- and platelet-rich clot. Blood coagulati-
on is a tightly regulated process of sequen-
tially activated proteases which can be in-
duced by the extrinsic or the intrinsic pa-
thway. The factor XIl (FXIl)-induced intrinsic
pathway, however, was long considered to
be irrelevant for physiological clot formation
based on the observation that FXII-deficient
humans display no bleeding abnormality. In
2005 our studies with FXll-deficient mice
changed this view and revealed that the
FXIl-induced pathway is essential for pa-
thological thrombus formation and the pa-
thogenesis of ischemic stroke but dispen-
sable for hemostasis, which proposed FXII
as a promising target for safe antithrom-
botic therapy. Based on these results CSL
Behring (Marburg) developed the speci-
fic FXlla inhibitor rHA-Infestin-4 (recombi-
nant human albumin Infestin-4) which was
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then characterized and studied in throm-
bosis models in our laboratory. Intravenous
injection of rHA-Infestin-4 in mice or rats
resulted in completely abolished pathologi-
cal thrombus formation, whereas it did not
influence bleeding times. Additionally, rHA-
Infestin-4 profoundly protects mice from is-
chemic stroke (Fig. 1). These results iden-
tify rHA-Infestin-4 as a promising agent to
achieve powerful protection from ischemic
cardio- and cerebrovascular events without
affecting hemostasis and now serve as a
basis for the clinical development of FXlla
inhibitors.

Mechanisms of Ca2*-signaling

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) chan-
nel Orail for platelet activation and subse-
quent thrombus formation. In further stu-
dies, we demonstrated an important func-
tion of STIM1 and the closely related STIM2
in T cell activation in experimental autoim-
mune inflammation of the central nervous
system.

Cytoskeletal dynamics in platelet func-
tion and formation

Cytoskeletal rearrangements do not only
play a key role for receptor-mediated pla-
telet activation, but also for the formation
of new platelets from their precursor cells,
the megakaryocytes (MK). By using diffe-
rent genetically modified mouse lines with
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Fig. 1: (A) rHA-Infestin-4 completely blocks arterial thrombus formation in mice. Endo-
thelial damage was induced by topical application of FeCl, on mesenteric arterioles and
thrombus formation was monitored using intravital fluorescence microscopy. An aste-

risk indicates full vessel occlusion. Bar=50 um. (B) rHA-Infestin-4-treated mice are pro-
foundly protected from ischemic stroke. Representative coronal sections from control
and rHA-Infestin-4-treated mice stained with TTC 24 h after transient middle cerebral ar-
tery occlusion. Arrows indicate infarct areas (white tissue). (C) Normal bleeding times in
rHA-Infestin-4-treated mice in a tail bleeding model. Each symbol represents one indivi-
dual. Ctrl=control; Inf-4=rHA-Infestin-4.
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Fig. 2: Cofilin-deficient platelets are increased in size and ADF/cofilin-double deficient platelets display a marketly variability in size and
morphology, and an abnormal platelet ultrastructure. Transmission electron microscopical analysis of resting platelets. Scale bar: 2 um
(upper panel). Visualization of the cytoskeleton of resting platelets on poly-L-lysine. Scale bar: 1 um (lower panel). Note: ADF/cofilin-null
platelets display even a proplatelet-like structure.

MK- and platelet-specific deficiencies for
regulatory proteins of the actin cytoskele-
ton we study the impact of cytoskeletal re-
arrangements for differentiation, maturati-
on and platelet formation from MKs, as well
as for platelet function. We could show that
the actin regulating proteins n-cofilin and
actin-depolymerizing factor (ADF) play cen-
tral and partially overlapping roles for plate-
let formation from megakaryocytes. Unex-
pectedly, we found that cofilin is a critical
regulator of platelet size, which could provi-
de a possible explanation for idiopathic ma-
crothrombocytopenias in humans.

We also analyzed the function of Rho-
GTPases in platelet biogenesis and function.
Unexpectedly, we found that a megakaryo-
cyte-specific deficiency in Cdc42 results in
a pronounced thrombocytopenia, but hy-
perreactivity of these cells which translates
into a prothrombotic phenotype of the ani-
mals. Mice with a megakaryocyte-specific
RhoA-deficiency also display reduced pla-
telet counts but also defective activation of
the cells, leading to protection of the ani-
mals in models of arterial thrombosis and
ischemic stroke.

Regulation and function of the platelet
collagen receptor GPVI

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 colla-
gen receptor GPVI can be depleted in circu-
lating platelets in mice by injection of anti-
GPVI antibodies (JAQ1) resulting in long-
term antithrombotic protection but only mo-
derately increased bleeding times. Similar
mechanisms of GPVI downregulation were
subsequently shown in human platelets.
We have now analyzed the mechanisms
underlying the targeted downregulation of
GPVI in vivo. By the use of mice with single
and double deficiencies we demonstrated
central roles for the membrane-expressed
metalloproteinases ADAM10 and ADAM17
(TACE) in this process. These findings may
serve as a basis for the development of new
antithrombotic therapies.

Teaching

We are engaged in the education of stu-
dents in the Bachelor and Master Program
in Biomedicine, where we offer lectures, se-
minars and practical lab courses. All doc-
toral students are members of the section
“Biomedicine” of the “Graduate School of
Life Sciences” at the University of Wirzburg.
The chair regularly participates in the orga-
nization of symposia and conferences for
medical and natural scientists.
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Pleines I, Hagedorn I, Gupta S, May F,
Chakarova L, van Hengel J, Offermanns S,
Krohne G, Kleinschnitz C, Brakebusch C,
Nieswandt B. (2011) Megakaryocyte-spe-
cific RhoA deficiency causes macrothrom-
bocytopenia and defective platelet activa-
tion in hemostasis and thrombosis. Blood,
in press.
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hibitor rHA-Infestin-4 protects mice from
arterial thrombosis and ischemic stroke
without increasing bleeding. Circulation
121(13):1510-7.
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Mission and
Structure

The Chair Tissue Engineering und Regene-
rative Medicine has been established at the
university clinic of Wuerzburg in 2009 and
is headed by Prof. Heike Walles since Au-
gust 2009.

Tissue engineering using body s own cells
allows the generation of transplants with a
minimized immunological rejection potenti-
al which should grow with the patients body
upon transplantation. In contrast to com-
mercially available implants the tissue engj-
neered transplants additionally are capable

to enable and to support the body’s self-
healing potential with the underlying biolo-
gical mechanisms, features which are illust-
rated by the term “regenerative medicine”.
New substances have to be tested inten-
sively concerning their quality, efficacy and
harmlessness before they can be used as
drug in medical treatment. For these tes-
tings animal experiments are still the golden
standard due to the lack of comparable al-
ternatives. However, based on species-spe-
cific differences animal experiments are not
always reasonable.

The group of Prof. Walles has therefore fo-
cussed in the past years on the develom-
pent of alternative human test systems (tis-
sue models) reflecting important properties
of the human body and allowing investiga-
tions according to the so-called ADMET-cri-
teria (Absorption, Distribution, Metabolism,
Excretion, Toxicity).

These test systems are based on human
cells cultured in vitro. In order to guarantee
their general functionality culture conditions
have to be established resembling the natu-
ral microenvironment of this particular cell
in the human body.

As a consequence the department focusses
on the development of biomaterials, biore-
actors, and co-cultivation of primary cells.
By combining these technologies human
tissue models in normal as well as in pa-
thological situations can be designed in or-
der to investigate the underlying molecular
mechanisms causative for distinct diseases
or infections. Based on the obtained results
new regenerative therapies can be estab-
lished.

In parallel to the department “Tissue En-
gineering and Regenerative Medicine” a
Fraunhofer Project Group “Regenerative
Technologies for Oncology” was established
at the same location. Prof. Walles could
show in initializing experiments, that a spe-
cial scaffold (BioVaSc®) developed by her
can be used for the generation of vascula-
rized normal as well as tumorous tissue in
vitro (Figure 1). The tumor models provide
the methodical basis for numerous coope-
rations within the medical faculty and will be
used for the development of new diagnostic
methods as well as individual treatments in
tumor therapy.

Major Research
Interests

Bioreactor technology
(T. Schwarz, H. Walles)

In order to construct functional 3D tissue in
vitro the microenvironment of the particu-
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lar cells at their original sites in the human
body has to be analysed and consequently
simulated with in house developed compu-
ter-controlled culture vessels (bioreactors).
In the last two years the complete bioreac-
tor layout was also established in collabo-
rating laboraties at the TU Berlin, the BoKu
in Vienna and at the University of Bergen,
Norway.

Vascularized human tissue- and disease
models

(A. Appelt, G. Dandekar, M. Hadad-Weber,
S. Nietzer, C. Moll, M. Schweinlin)

Based on the BioVaSc® technologie (see
Figure 1A) intestine-, lung-, and neurofi-
brome tumor model (see Figure 1B) has
been established and initial experiments
focussing on the radiation resistance un-
derlying mechanisms as well as the treat-
ment with new antibody based therapeutics
have been carried out. These experiments
already showed, that certain methods like
e.g. the immunhistochemical detection of
EMT (Epidermal to Mesenchymal Transition)
in the context of tumor invasion or the char-
acterisation of the above mentioned mod-
els by their specific biological response to
certain therapeutics could be validated.

In projects funded by the BMBF (PeTrA and
LipoTrans) a human intestinal tissue mod-
el is used to develop nanomaterial based
formulations for the transport of lipophilic
substances.

Development of biomaterials
(J. Nickel, H. Kirch, C. Ruckert, H. Walles)

In a IZKF-funded cooperation project with
the accident surgery department surface-
and material properties of carriers coated
with recombinant spider silk have been an-
alysed. Aim of these investigations is to ex-
amine if and how the biocompatibility of al-
loplasic materials like silicon based pros-
thesis, implants, and catheters being in-
tended for a long retention period in the
human body can be improved.

In a large scale EU project (VascuBone) co-
ordinated by Frau Prof. Walles a bone tissue
model will be developed in order to optimize
the interactions of implant materials with
human cells in vitro.

In another DFG funded program new opti-
cal technologies for the production of syn-
thetically vascularized materials which can
be used in tissue engineering will be de-
veloped in colaboration with the laser cen-
ter Hannover, the University of Jena and the
Fraunhofer ISC.



Fig. 1: (A) The biological vascularized scaffold (BioVaSc®) used as basis for the genera-
tion of autologuous transplants as well as human tissue and tumor models. (B) Immun-
histological characterisation of a Biovasc® neurofibrome (NF-1) model (red: anti-p53,

green: anti-CD44, blue: DAPI).

Transplantats
(H. Walles, S. Schdrlein, J. Weyhmdller)

Ruptures of the meniscus in the avascular
zone to not heal and have to be removed by
surgery which is typically accompanied by
the early onset of arthrosis. Up to date neit-
her acellular implants nor vital constructs
designed by tissue engineering resulted in
a satisfactory repear or healing of these me-
niscal decfects which is mainly due to their
minor integration potential. A clinical appli-
ance therefore premisses the vascularisa-
tion of such constructs which might be es-
sential for the healing process.

In colaboration with the orthopedic clinic in
context of the ,Orthopadisches Zentrums
fir Muskuloskelettale Forschung” (MCW)
meniscal tissue with veritable neovasculai-
sation will be constructed by a multistage
concept. This cooperation project is funded
by the IZKF.

In another EU funded project (IDEA) vas-
cularized tissue models are used to analy-

ze the influence of cellular labelling techni-
ques onto the function and homing of stem
cells in vitro.

In context of a start-up project “G of the
DZHI” different adult tissues have been
analysed in light of their capabilities to ge-
nerate functional cariomyocytes. After iso-
lation, expansion and differentiation these
cells can be used to generate 3D heart mu-
scle tissue.

Fraunhofer Projektgruppe “Regenerati-
ve technologies for oncology”

(S. Kurdyn, M. Metzger, J. Nickel, H. Wal-
les)

The experimental research and develop-
ment focuses on the isolation and charac-
terization of human (tumor-) stem cells iso-
lated from intestine including the enteric
nerve system. These cells will be used to
construct complex human vascularized tu-
mor tissues. In the project ,Skinheal“ the
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above mentioned established methods will
be used to characterize a vascularized hu-
man skin melanoma model in light of me-
tastatic processes.

Teaching

The degree program ,Technologie der Funk-
tionswerkstoffe* (TEC-FUN) is geared to
engineering and covers all aspects for the
construction of functionalized materials
starting from the chemical synthesis of pre-
cursor molecules, the analysis of physico-
chemical characteristics up to their potenti-
al to be used in regenerative therapies. The
program involves the faculties physics and
astronomy, medicine (Prof. Dr. Walles, Prof.
Dr. Jakob), the university of applied science
Wiurzburg-Schweinfurt, the Fraunhofer Ins-
titute for Silicate research (ISC), the center
for applied energy research and the sld-
deutsches Kunststoffzentrum.

Kahlig A, Hansmann J, Groeber F, Schwarz
T, Weyhmdiller J, lllig A, Kleinhans C, Wal-
les H. (2012) In silico approaches for the

identification of optimal culture condliti-

on for tissue engineered bone substitutes,
Current Analytical Chemistry (accepted).

Votteler M, Kluger PJ, Walles H, Schen-

ke-Layland K. (2010) Stem cell microen-

vironments--unveiling the secret of how

stem cell fate is defined. Macromol Biosci.

10:1302-15.

Nietzer SL, Bonn M, Jansen F, Heiming

RS, Lewejohann L, Sachser N, Asan ES,
Lesch KR Schmitt AG. (2011) Serotonin
transporter knockout and repeated social
defeat stress: impact on neuronal morpho-

logy and plasticity in limbic brain areas.
Behav Brain Res. 220:42-54.

Metzger M. (2010) Neurogenesis in the

enteric nervous system. Arch Ital Biol.
148:73-83.

Dandekar T, Dandekar G. (2010) Pharma-
cogenomic strategies against microbial re-
sistance: from bright to bleak to innovati-

ve. Pharmacogenomics. 11:1193-6.
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There are four separate departments or clin-
ics, which are comprised under the name of
university hospital for dentistry and oral and
maxillofacial surgery:

¢ Department of Conservative Dentistry
and Periodontology
(Head: Professor Dr. Bernd Klaiber)
¢ 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)

Part of our hospital is furthermore the De-
partment for Functional Materials in Medi-
cine and Dentistry (Head: Professor Dr. Jur-
gen Groll) and the Division of Periodontol-
ogy (Head: Professor Dr. Ulrich Schlagen-
hauf)

All the different heads of the departments
form the Board of Directors of the “Univer-
sity Dental Hospital”, headed by the acting

chairman (at present: Professor Dr. Bernd
Klaiber).

At this Hospital there are scarcely 660 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 222 positions at our
disposal.

By means of Extra-budgetary Funds and
half-time employment however, the num-
ber of employees is around 300, seventy of
which are scientists.

Apart from the instruction of students, re-
search and care for sick persons our hospi-
tal is occupied with the post-graduate ed-
ucation of dentists, as well as with further
training for medical and dental specialists.
In 2010 about 28200 persons got outpa-
tient treatment and about 1500 were treat-
ed as in-patients.

Professor Dr. Bernd Klaiber
(acting Chairman)
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Department of Orthodontics

General
Information

In the Department of Orthodontics under
the directorship of Professor Stellzig-Ei-
senhauer, nine research assistants work
in patient care, research and student tea-
ching.

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 prosthetic si-
tuation.

In addition, patient care in the Department
of Orthodontics is characterized by interdis-
ciplinary cooperation with specialties asso-
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 craniofa-
cial deformities (cleft lip and palate, syndro-
mes), pronounced malocclusions (dysgna-

Fig. 1a/b: Fixed orth-
odontic appliance in a
severe dysgnathia.
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thia) and condylar neck 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
Paediatric Neurosurgery and the Oral, Ma-
xillary 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 stereophotogram-
metric diagnostics of the skull and pro-
gress analysis in children with positio-
nal plagiocephaly or sagittal suture sy-
nostosis taking into account psychomo-
tor development.



Fig. 2: 3D Reconstruction of a patient with
hemifacial hypoplastic mandible (left) be-
fore a combined orthgnathic/ orthodontic
therapy (fixed appliance in situ).

Establishing and 3D evaluation of a non-
invasive dynamic treatment method by
means of individually adjusted head or-
thosis.

(P Meyer-Marcotty (Orthodontics), H. B6hm
(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.

To date there are no standardized longi-
tudinally recorded 3D standard values for
babies’ cranial shape. The objective is to
build up a database of three-dimensional,
morphometric, longitudinally recorded data
from baby and infant skulls with and without
premature sagittal suture synostosis. This
project was honored with the first prize of
the German Society of Orthodontics (DGK-
FO) in 2011.

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 a pilot study by the Department of Or-
thodontics in collaboration with the Institute
of Optics, Information and Photonics of Er-
langen-Nuremberg University, three-dimen-
sional soft tissue imaging was successfully
integrated into orthodontic diagnostics and
treatment (see 2008 Research Report).

In further research projects development
the soft tissue analysis was expanded with
a skeletal analysis of the hard tissue of the
face and the nasopharyngeal space in 3D.

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).

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”
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is intended to provide an overview of the
nature, extent and pathogenesis of various
jaw anomalies.

The principal lecture “Orthodontics | and Il”
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.

Kochel J, Emmerich S, Meyer-Marcotty R
Stellzig-Eisenhauer A. (2011) New mo-
del for surgical and nonsurgical therapy in
adults with Class Ill malocclusion. Am J Or-
thod Dentofacial Orthop. 139:e165-74.

Stellzig-Eisenhauer A, Decker E, Meyer-
Marcotty P Rau C, Fiebig BS, Kress W,
Saar K, Rischendorf F, Hubner N, Grimm
T, Witt E, Weber BH. (2010) Die Primére
Durchbruchsstérung (PFE) — klinische und
molekulargenetische Analyse. J Orofac Or-
thop 71:6-16.

Meyer-Marcotty R Béhm H, Linz C, Kunz F,
Keil N, Stellzig-Eisenhauer A, Schweitzer
T. (2011) Kopforthesentherapie bei Séug-
lingen mit einseitigem Lagerungsplagioze-
phalus - Eine interdisziplindre Aufgabe mit
Ausweitung des kieferorthopédischen Be-
handlungsspektrums. J Orofac Orthop (ac-
cepted).

Meyer-Marcotty B Kochel J, Boehm H,
Linz C, Klammert U, Stellzig-Eisenhauer A.
(2011) Face perception in patients with
unilateral cleft lip and palate and patients
with severe Class Ill malocclusion compa-
red to controls. J Craniomaxillofac Surg.
39:158-63.
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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 optimization and improvement of exist-
ing and especially the development of inno-
vative biocompatible and biofunctional ma-
terials for applications in biomedical basic
research and applications in humans. Ac-
cordingly, an interdisciplinary team of bio-
logists, chemists, physicists and material
scientists in cooperation with clinicians is
engaged in realizing the mission statement

“higher quality of life through innovative
materials”. Research activities are tailored
for the special needs of the respective clini-
cal challenge and divided into the 5 compe-
tence fields biointerface engineering, bioac-
tive inorganic scaffolds, Nanobiotechnolo-
gy, artificial extracellular matrix and (micro-)
biological testing. These activities are fi-
nancially supported by the Interdisciplinary
Center for Clinical Research, the Deutsche
Forschungsgemeinschaft (DFG), the Bun-
desministerium fur Bildung und Forschung
(BMBF) and the European Union (FP7).

Main Research
Interests

Biointerface Engineering

The biocompatibility of a functional materi-
al arises from its surface and is determined
by its composition, electrical and electron-
ic properties, and its topography and bio-
chemical activation. Current research deals
with the modification of refractory-metal-
based implant surfaces with low-crystalline
calcium and magnesium phosphate coat-
ings, which combine bactericidal and bio-
compatible properties and hence can low-
er the risk of post-surgical infection as well
as support the osteointegration of the im-
plant. Furthermore the department utilizes
two methods of physical vapour deposition
(arc-evaporation and magnetron sputtering)
for the coating of metallic surfaces. As coat-
ing materials mainly refractory metals like
titanium and tantalum as well as their ox-
ides and nitrides come into operation. By
combination of both PVD techniques, which
is possible with the bigger one of the two
available chambers (Figure 1), layer sys-
tems are being developed that can be pro-
vided with particular bioactive respectively
anti-microbial properties by incorporation of
suitable ion species.

Bioactive Inorganic Scaffolds

The development of inorganic scaffold ma-
terials for bone regeneration at FMZ is based
on reactive calcium- and magnesium phos-
phates that set after addition of water under
ambient conditions to form a stable implant
without the need for sintering. These reacti-
ve cement powders are also used for rapid-
prototyping by 3D printing techniques for
the construction of individualized implants
as well as bioactive and degradable scaf-
folds for tissue regeneration. The scaffolds
are microporous which strongly enhances
the bioactivity of the materials. The fabri-
cation at room temperature additionally of-
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fers the possibility to modify the material
with organic bioactives. Hence, recent de-
velopments concern the use of microporous
CaP-scaffolds as bioactive drug carriers.
Through the use of multicolour-printers, bi-
oactive compounds can be added at desi-
red locations in the 3D scaffolds for a spa-
tial control of tissue response and drug re-
lease kinetics. It is possible to directly print
antibiotics or growth factors into the struc-
ture such that a controlled release of phar-
maceutical active doses is achieved in hard
tissue applications without any systemic
side effects. Besides protein based growth
factors the ceramics are also modified with
bioactive ions such as Sr?* or Cu?*. These
offer the advantage of an ease of use and
an unlimited availability.

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.
Research at the Department focuses on
nanoparticles for different purposes. Sys-
tematic studies regarding the influence of
nanoparticle shape, size and surface chem-
istry on the interaction with cells are one
area of interest. Recent results have dem-
onstrated that rather simple changes in sur-
face chemistry of nanoparticels can signifi-
cantly affect the behaviour of human im-
mune cells. This may be used to influence
inflammation- and healing processes for ex-
ample after implantation.

A special research focus are colloidal hy-
drogels, so called nanogels (Figure 2). Their
high water content predetermines them for
the transport of biological macromolecules.
We use inverse emulsion techniques as
well as cascade reactions of self-assembly
and chemical cross-linking in homogenous
phase for the preparation of nanogels. Oxi-

lant surfaces
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Fig. 2: Scanning electron micrograph of
nanohydrogel particles

dative cross-linking of thiofunctional poly-
mers for example yields nanogels that are
stable in extracellular spaces in the body
and in the blood, while the reductive cyto-
solic conditions after cellular uptake lead to
rapid degradation of the particles and re-
lease of the payload. Application of these
special nanoparticles for targeted drug de-
livery is at the moment one core activity.

Artificial Extracellular Matrix

In their natural environment, cells are sur-
rounded by a matrix that enables their survi-
val and determines their adhesion, growth,
proliferation, migration, differentiation and
function. Therefore, soluble factors that are
reversible immobilized in the so called ex-
tracellular matrix (ECM) as well as specifi-

cally acting binding moieties are of utmost
importance. Main components of the ECM
are hydrogels and insoluble protein fibres
that serve as mechanical scaffold for the
cells. Another important structural element
are basal membranes, ultrathin separation
layers between tissues.

A core activity at FMZ is the preparation and
evaluation of biodegradable materials and
structures that mimic the ECM as closely
as possible in its morphology, biochemical
function and hierarchical composition. Mo-
dified biopolymers as well as biocompatible
functional polymers are used as compon-
ents for coatings, hydrogels and nanofib-
rous constructs to achieve this goal. For the
generation of hierarchy, methods such as
electrospinning and rapid-prototyping tech-
niques are applied. In this field of activity,
a novel and internationally unique method
was developed for the preparation of fib-
rous scaffolds that morphologically and bio-
chemically closely resemble the protein fib-
res of the ECM (Figure 3). Development of
these fibres towards biomimetic in vitro cell
cultures and clinical applications is at the
moment an intensive research focus.

(Micro-)Biology

Focus of the biological laboratory is the in-
teraction of cells with biomaterials and func-
tional materials developed in the Depart-
ment. For this purpose preferentially human
cell types, primary cells as well as cell lines,
and prokaryotic cells of different strains are
used. Special matters of research are cell-
substrate interactions depending on sur-
face properties like biochemistry, structure
and mechanics as well as tissue specific
cell differentiation, co culture systems, and
characterisation of cells in three dimension-
al matrices like gels and fibres.

Fig. 3: Human dermal fibroblasts (green) on RGD cell adhesion peptide functionalised
fibres (red) embedded in a three-dimensional hyaluronic acid based hydrogel matrix.
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Furthermore an accredited and ZLG ap-
proved testing laboratory is associated to
this competence field. Here cytocompatibil-
ity testing according to DIN EN I1ISO 10993-
5 is performed for both home developed
materials and materials 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. The lectures
are designed for dental students, graduate
students of Biomedicine and, together with
the faculty of Physics and Astronomy for
students of “Nanostrukturtechnik”. Special
attention is laid on the transfacultative and
interdisciplinary bachelor- and master pro-
gramme “Technologie der Funktionswerk-
stoffe”.

Grafahrend D, Heffels KH, Beer MV, Gas-
teier R Moeller M, Boehm G, Dalton PD,
Groll J. (2011) Degradable polyester scaf-

folds with controlled surface chemistry

combining minimal protein adsorption with

specific bioactivation. Nature Materials
10:67-73.

Ewald A, Hésel D, Patel S, Grover LM,
Barralet JE, Gbureck U. (2011) Silver-
doped calcium phosphate cements with
antimicrobial activity. Acta Biomaterialia
7:4064-4070.

Bartneck M, Keul HA, Singh S, Czaja K,
Bornemann J, Bockstaller M, Méller M,

Zwadlo-Klarwasser G, Groll J. (2010) Ra-

pid uptake of gold nanorods by primary

human blood phagocytes and immunomo-
dulatory effects of surface chemistry. ACS

Nano 4:3073-3086.

Vorndran E, Klammert U, Ewald A, Bar-
ralet JE, Gbureck U. (2010) Simulta-

neous Immobilization of Bioactives Du-
ring 3D Powder Printing of Bioceramic

Drug-Release Matrices. Adv. Funct. Mat.

20:1585-1591.

Albrecht K, Moeller M, Groll J. (2010)

Nano- and microgels through addition re-

actions of functional oligomers and po-
lymers. Advances in Polymer Science
234:65-93.
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Mission and
Structure

The clinic provides 40 permanent beds and
covers the whole spectrum of oral and max-
illofacial plastic surgery. Beside the in-pa-
tient care (about 1.400 patients each year),
approximately 18.000 patients are treated
in the outpatient clinic. Furthermore the
clinic provides a comprehensive consult-
ant support, particularly for the paediatric
clinic (craniofacial dysplasia and cleft-lip-
palate patients) and within the interdisci-
plinary emergency treatment and intensive
care of traumatised patients. Together with
the adjacent specialities, especially ortho-
dontics, 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 Wiirzburg and to the Craniofacial Center
Wirzburg.

Within the in-patient treatment as well as
the consultation hours for outpatients, we
treat patients with:

e 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)

* plastic-aesthetic reconstruction

e dental implants including bone aug-
mentation

e oral surgery (e.g. cysts, abscesses, 0s-
teomyelitis)

* diseases of salivary glands

e 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, U. Kriegebaum, A. Klbler)

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 (e.g. So-
nic Hedgehog) are characterised to estab-
lish new concepts for personalised tumor
therapy.

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
(T. Bittner, U. Muller-Richter, A. Kubler)

In collaboration with the pathologic institu-
te the histological characterisation of the
affected bone as well as clinical prospecti-
ve and retrospective studies concerning risk
factors and concomitant diseases are con-
ducted to isolate risk factors and provide
prevention.

Research team for tissue regeneration
of oral mucosa

(U. Mdller-Richter, C. Linz, U. Kriegebaum,
A. Klbler, K. Heffels, J. Groll (both Depart-
ment of Functional Materials 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, P Meyer-Marcotty (Department
of Orthodontics), T. Schweitzer (Depart-
ment 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. growth
factors).

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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Klammert U, Ignatius A, Wolfram U,
Reuther T, Gbureck U. (2011) In vivo de-
gradation of low temperature calcium and
magnesium phosphate ceramics in a he-
terotopic model. Acta Biomater 7:3469-
3475.

Krauss E, Rauthe S, Gattenléhner S,
Reuther T, Kochel M, Kriegebaum U, Kub-
ler AC, Mdiller-Richter UD. (2011) MAGE-
A antigens in lesions of the oral mucosa.
Clin Oral Investig 15:315-320.

Klammert U, Vorndran E, Reuther T, Mdiller
FA, Zorn K, Gbureck U. (2010) Low tem-
perature fabrication of magnesium phos-
phate cement scaffolds by 3D powder
printing. J Mater Sci Mater Med 21:2947-
2953.

Klammert U, Gbureck U, Vorndran E, R6di-
ger J, Meyer-Marcotty B Kiibler AC. (2010)
3D powder printed calcium phosphate im-
plants for reconstruction of cranial and
maxillofacial defects. J Craniomaxillofac
Surg 38:565-570.

Mldiller-Richter UDA, Dowejko A, Peters S,
Rauthe S, Reuther T, Gattenléhner S, Rei-
chert TE, Driemel O, Kiibler AC. (2010)
MAGE-A antigens in patients with prima-
ry oral squamous cell carcinoma. Clin Oral
Investig 14:291-296.
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Department of Prosthodontics

Mission and
Structure

The Department of Prosthodontics current-
ly has 49 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 syndromes is offered.

Major Research
Interests

Clinical field studies and experimental re-
search in the field of dental implantology
are prominent research topics, spanning
evaluation of temporary index-implants as
stabilizers for surgical guides and biody-
namic analysis of implant superstructure
loading. For about 12 years research has
also focussed on the concept of “strategic”
and angulated implants in conjunction with
removable dentures. Furthermore, temporal
and spacial measurements of tooth and im-
plant mobility using a specialized CCD chip
have been measured and analysed (Figure
1) (Project lead by Prof. Dr. Dipl.-Ing. E.-J.
Richter).

The “Wuerzburg Post”, which was devel-
oped by the Department of Prosthodontics
and has been commercially available since
20086, is undergoing clinical testing as part
of a long-term study. Since May 2005 al-
most 250 of these cores have been placed
in fractured teeth. At that point the surviv-
al rate amounted to over 90%, underlining
the competitiveness of this system versus
“classic” post-and-cores.

On the basis of this concept’s good results
a successor version is under development,
offering a broader spectrum of indictations
at improved useablilty and aesthetics, grace
to new materials.

A workgroup in cooperation with other fac-
ulties (Department of Experimental Physics
5) is working on implementation of magne-
tic resonance tomography into dental medi-
cine (dMRT). The long-term goal is to elimi-
nate diagnostic routines which make use
of X-rays from dentistry. For example, infor-
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mation about anatomy of teeth and alveolar
processus as well as the amount and den-
sity of alveolar bone can be used in surgical
planning, while precise information on size
and localization of caries is of importance
for conserving therapy.

In regards to therapy of cranio-mandibu-
lar dysfunctions special sampling methods
were developed which, for the first time, en-
able real-time visualization of the temporo-
mandibular joint under different load situ-
ations.

On the other hand, dMRT data can be used
to fabricate fixed partial dentures, elimi-
nating the need for displeasing and error-
prone impressions of prepared teeth. For
this purpose, a proprietary HF-receiver coil
was conceived and developed which allows
high resolution images of prepared teeth.
The proof of principle has been provided
by a bridge which was modelled and milled
(CAD/CAM) based on dMRT data, which
could be permanently placed.

Teaching

The premed curriculum comprises two
classes (technical propaedeutics, 60 stu-
dents and Phantom [, 60 students). The
six week Phantom Il course takes place an-
nually during the summer off-term. A total
of 257 students participated in the medi-
cal courses of 2009, aided by 8 instruc-
tional videos, 4 written instructional book-
lets and two scripts for material sciences.
Material science classes span two semes-
ters. All materials are also made available
as digital downloads. As of summer 2010,
an elLearning project has been instituted 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 train-
ees treat own patients under close supervi-
sion of professors and assistant doctors. 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. T. Holste). Both lectures
span two semesters.

On average, each student performs be-
tween two and three restorations which are
subject to individual grades. In 2011 this
equated to almost 600 prosthetic restora-
tions which were made per class, as well



Fig. 1: Setup of emitter and CCD camera in situ for measurement of tooth or implant

deviation during chewing force.

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, who also
have download access to pdf files of lec-
ture 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
endued 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 workings centres
for laboratory dentistry as well as 55 wor-
king centres providing phantom-puppets.

The area of responsibility of the Depart-
ment of Operative Dentistry and Periodon-
tology contains 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 patients are treated ambulatory. In
co-operation with the Department of Paed-
iatrics, the Department of Anaesthesiology
and the Department for Oral and Maxillofa-
cial Surgery patients can be treated in ge-
neral anaesthesia.

In patient-care special emphasis is based
on minimal-invasive preparation and its
adequate supply with adhesive techniques:

Due to the micro-mechanical anchorage of
the restoring materials to the conditioned
enamel and dentine, the preparation of ma-
cro-mechanical cavities - with further loss
of healthy tooth-substance - can be set asi-
de. Further emphasis is based on the Aes-
thetic Dentistry: adjustments of contour-,
colour- and position-anomalies with non-
invasive or minimal-invasive techniques
are made possible through the use of ad-
hesive materials and modern resin-based
composites. In the majority of cases the-
re is no more need to prepare the teeth
for veneers or crowns. The conservation of
healthy tooth substance and the renunciati-
on of 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: Estheticaly pleasing tooth corrections using noninvasive technique with composi-
te materials.
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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 (Fig. 2).
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 most of the published data
up to now.

Another clinical study investigates a further
developed composite, which will be mainly
used in the anterior region. The duration of
this study will be four years.
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4.6.1 Division of Periodontology

Professor Dr. med. dent. Ulrich Schlagenhauf
(Head)

Pleicherwall 2

97070 Wiirzburg

Tel.: 0931/201-72630

Fax: 0931/201-72680

E-mail: schlagenhauf@klinik.uni-wuerzburg.de
www.uk-wuerzburg.de/parodontologie

Mission and
Structure

Besides Prof. Schlagenhauf the staff of the
division comprises further four dentists and
3 dental assistents. The Division of Peri-
odontology forms part of the Department
of Conservative Dentistry and Periodontol-
ogy and is a clinical center for referrals of
patients suffering from severe periodontal
disease beyond the scope of an average
practicing dentist. Especially the therapy
of refractory aggressive periodontitis and
gingivoperiodontal manifestations of sys-
temic diseases is at the focus of the spe-
cial competence provided by the division
to referring dentists and the public in the
region of Unterfranken and beyond. In col-
laboration with the Institute of Microbiol-
ogy and Hygiene of the University of Wuerz-
burg antiinfectious strategies for the ther-
apy of aggressive periodontitis and perim-
plantitis have been devised. Furthermore a
therapy concept for the treatment of oral
manifestations of juvenile hypophosphata-
sia has been developed in close contact
with the Pediatric Clinic of the University
of Wuerzburg. Also surgical interventions
for the minimally invasive correction or re-
generation of periodontal lesion belongs to
the clinical standard procedures provided
by the division.

' v o
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Fig. 1: Advanced chronic periodontitis in a patient suffering from angiomatosis Rendu-

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-




g

Fig. 2: Pronounced plaque-induced gingi-
val inflammation in a patient with insuffi-
cently controlled diabetes type I.

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-
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, K. Fischer, U. Schlagenhauf)

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-
jodontal 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 orga-
nized by the Medical Faculty. The chapter
comprises information on five Collaborative
Research Centers (Sonderforschungsbe-

reiche), four Transregios, two Clinicial Re-
search Units, three Graduate Colleges, and
other joint activities which are performed
together with institutions of other faculties,
especially of the Biological Faculty.
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Furthermore, four Research Centers, four
Interdisciplinary Research Facilities, the
Clinical Research an Training Centers and
the International Graduate School are de-
scribed.



5.
5

1 Research Centers
.1.1 Rudolf Virchow Center /

DFG Research Center for Experimental Biomedicine

Professor Dr. med. Martin Lohse
(Chairman)

Josef-Schneider-Str. 2

97080 Wiirzburg

Tel.: 0931/31-80330

Fax: 0931/31-87321

E-mail: rvz@virchow.uni-wuerzburg.de
www.rudolf-virchow-zentrum.de

Professor Dr. Roland Benz (since 2011)
(Biophysics of Membrane Transport)
Tel.: 0931/201-48903

Dr. Shashi Bhushan (since 2010)
(Structural Investigation of Protein Synthesis)
Tel.: 0931/31-83230

Professor Dr. Utz Fischer (since 2010)
(RNA Metabolism and Neuronal Diseases)
Tel.: 0931/31-84029

Professor Dr. Antje Gohla
(Cytoskeletal Biology)

Tel.: 0931/201-48977

Prof. Dr. Gregory Harms (until 2011)
(Molecular Microscopy)

Professor Dr. Manfred Heckmann (until 2011)
(Synapse Architecture)
Tel.: 0931/31-82731

Dr. Katrin Heinze (since 2011)
(Biophotonics)
Tel.: 0931/201-48717

Professor Dr. Martin Heisenberg (since 2010)
(Brain and Behaviour)
Tel.: 0931/31-84451

PD Dr. Heike Hermanns
(Inflammatory Cytokine Signaling)
Tel.: 0931/31-80362

Dr. Asparouh lliev
(Membrane/Cytoskeleton Interactions)
Tel.: 0931/201-48997

Professor Dr. Caroline Kisker
(Structural Biology: DNA-Repair and
Structure-Based Drug-Design)

Tel.: 0931/31-80381

Dr. Stephan Kissler
(Immune Tolerance)

Professor Dr. Bernhard Nieswandt
(Vascular Biology)
Tel.: 0931/31-80406

General
Information

In 2001, the University of Wurzburg won
approval in the context of the first nation-
wide competition of the German Research
Foundation for Research Centers. The con-
cept of the Rudolf Virchow Center was cho-
sen among 80 submitted concepts. After
reconstruction of the temporary accommo-
dation, 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, teach-
ing and training, as well as events for the
public.

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“ that are
analyzed at several levels from molecules
to diseases.

Right from the beginning the Rudolf Virchow
Center’s intention was to create innovati-
ve structures within a university. An Institu-
te for Junior Research Groups was establis-
hed, providing junior scientists the possibi-

lity to work independently with the option of
extension into temporary research profes-
sorships (tenure track) for excellent group
leaders. The Core Center comprises groups
that develop and utilize innovative and spe-
cial research methods. Excellent estab-
lished scientists have the possibility to con-
centrate on a five-year, high-risk project as
Research Professors on the model of Ame-
rican Howard Hughes professorships. The
Rudolf Virchow Center also offers Senior
Professorships to scientists who want to
continue their research programs after their
retirement to emeritus status; the research
programs of these scientists are in the ge-
neral field of the center, but they are largely
funded by external grants. The Bio-Imaging
Center comprises research groups funded
by the State of Bavaria and the University
of Wirzburg as basic funding that analyse
biological problems with optical methods. In
order to strengthen collaborations with re-
searchers in Warzburg the RVZ Network pro-
gram was added. In addition to research,
the Rudolf Virchow Center was also invol-
ved in conceiving and establishing the new
Bachelor and Master’s Program in Biome-
dicine, initiated in the winter term 2001/02
at the University of Wlrzburg and is now co-
ordinating the Program. A Graduate School
for Biomedicine was developed that has be-
come the nucleus for a large-scale reform
of graduate training at the University and
culminated in the foundation of the “Gra-
duate School of Life Sciences®. This school
won approval in the context of the national
“Excellence Initiative” in the fall of 2006.

Research and Senior

Professorships

Core Center

Rudatf

Scientific Advisory Board

Virchow

Rudolf Virchow Center,/DFG Research Center for Experimental Blomedicine

Bio-Imaging Center

B5c/M5c Program Biomedicine
Graduate School for Life
Sciences Section Biomedicine
Public Science Center

RVZ Metwork

Administration

Fig. 1: Structure of the Rudolf Virchow Center.
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Professor Dr. Hermann Schindelin
(Structural Biology: Protein Folding, Function
and Degradation)

Tel.: 0931/31-80382

Professor Dr. Andreas Schlosser (since 2011)
(Mass Spectrometric and Proteomics)
Tel.: 0931/31-86888

Dr. Ingrid Tessmer (since 2011)
(Single Molecule Studies of DNA Repair)
Tel.: 0931/31-80425

PD Dr. Alma Zernecke
(Immunopathogenesis of Atherosclerosis)
Tel.: 0931/31-80373

Finally, the “Public Science Center® offers
several courses for pupils.

Major Research
Interests

At the time of reporting fifteen research
groups and projects within the RVZ Net-
work are established at the Rudolf Virchow
Center, including the Bio-Imaging Center.
Research groups work on “target proteins®.
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) Nuc-
leic Acid Binding Proteins, and (4) Prote-
ins in Cell-Cell Interactions and Motility. The
main projects reflect the focus on cell sur-
face proteins and their signaling proteins,
and on nucleic acid binding proteins.

Biophysics of Membrane Transport
(R. Benz)

Hydrophilic molecules and ions have a very
low solubility in membranes because a con-
siderable amount of energy is needed for
their transfer from the aqueous phase into
the low dielectric interior of biological and
artificial membranes. Carriers and channels
are needed for controlled transport of small
hydrophilic solutes and proteins through
membranes. We are interested in the bio-
physics of membrane transport. Of special
interest in recent years was the interaction
of cytolytic bacterial toxins with biological
and artificial membranes, which form pores
in the membranes followed by a collapse

of membrane structure and the dissipati-
on of membrane potential. Some bacterial
protein toxins act as enzymes on intracellu-
lar targets of eukaryotic cells. These toxins
have to be transported across membranes;
otherwise the toxic activity cannot be deve-
loped inside the target cells. These trans-
port processes were also studied in recent
years for binary A-B types of toxins such as
C2 and anthrax toxins.

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 mRNAs depends on the elaborate inter-
play of a large number 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
mMRNA. 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 mRNA meta-
bolism can lead to human diseases.

Biology of Cytoskeleton
(A. Gohla)

Failure of cells to migrate or migration of
cells to aberrant locations is intricately in-
volved in pathologies including vascular and
inflammatory diseases as well as in tumor
formation and metastasis. Effective cell ad-
hesion and migration are based on the pre-
cise integration of localized, transient sig-
naling events with changes in the cytoske-
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leton and appropriate cell-cell and cell-ma-
trix interactions. The goal is to understand
the physiological and pathological functions
of the newly identified phosphatases Chro-
nophin and AUM, which emerge as major
regulators of Rho-GTPase-dependent cyto-
skeletal dynamics.

Biophotonics
(K. Heinze)

In an interdisciplinary approach we combi-
ne high-resolution concepts of fluorescence
microscopy with tricks from material sci-
ences. Our approach involves designing
and nanofabricating so-called metamateri-
als with negative refractive properties that
can serve as modified microscope subst-
rates for fast imaging of biological surfaces
with superresolution. Suitable for live cell
applications, this low-invasive approach of-
fers a fascinating prospect of observing in-
dividual biomolecules in their native envi-
ronment and understanding how they act
in concert.

Brain and Behaviour
(M. Heisenberg)

We study the fly Drosophila melanogas-
ter trying to understand how the brain or-
ganizes behaviour. No other organism of-
fers similar tools to manipulate the brain
in the living, behaving organism and to re-
late behaviour to its underlying substrate.
We analyse operant behaviour and in par-
ticular operant learning, selective attenti-
on, and endogenously changing perceptu-
al 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-
molecular complexes. This explains why
many of the signaling cascades are com-
mon to a number of different cytokines, but
disregards the question of signaling specifi-
city. Using the family of interleukin-6-type
cytokines as a model system the laboratory
investigates this question.



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 differ-
ent DNA repair mechanisms exist to protect
our genome from endogenous and exoge-
nous attacks. Defects in these repair mech-
anisms have serious consequences leading
to a dramatically increased predisposition
to cancer and accelerated ageing as well
as many other diseases. Among the various
DNA repair mechanisms available to the
cell nucleotide excision repair (NER) stands
out because of its broad substrate specifi-
city. The group aims to understand the fun-
damental mechanisms of the the pro- and
eukaryotoc NER machinery to gain insight
into the process of damage recognition/
verification, incision and repair. A second fo-
cus is structure-based drug design against
human pathogens to identify new therapeu-
tics against infectious diseases.

Signalling Processes of Receptors
(M. Lohse)

Cyclic nucleotides — cyclic AMP (cAMP) and
cyclic GMP (cGMP) — are among the most
ubiquitous intracellular messengers. Both
are produced in response to multiple stim-
uli, 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 lit-
tle 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 post-
traumatic blood loss, but may also lead to
pathological thrombus formation, causing
diseases such as myocardial infarction or
stroke. The group uses genetically modified
mouse lines in combination with disease
models to identify new strategies to inhibit
the thrombotic and/or pro-inflammatory ac-
tivity of the cells, while preserving their he-
mostatic function.

Structural Biology: Protein Folding,
Function and Degradation
(H. Schindelin)

The group focuses on protein folding in
the endoplasmic reticulum (ER) and the
degradation of mis-folded proteins via the
ubiquitin-dependent  protein  degradation
pathway. In a second topic the anchoring of
of inhibitory neurotransmitter receptors and
their transport is investigated. Therefore the
group uses a combination of complementary
techniques for the biochemical and biophysi-
cal characterization in addition to X-ray crys-
tallography. Mis-folding and aggregation due
to, for example, defects in the endoplasmic
reticulum associated degradation (ERAD)
pathway, lead to a variety of pathophysio-
logical states, such as the neurodegenera-
tive disorders Alzheimer’s and Parkinson’s.

Mass Spectrometric Analysis of Post-
translational Modifications
(A. Schlosser)

The main focus of our research is the analy-
sis of posttranslational modifications (PTMs)
by mass spectrometry (MS). MS is a brilliant
technique for analyzing protein modificati-
ons and many advances in this area have
been made during the last years. Howe-
ver, the enormous potential of this techni-
que for the analysis of PTMs is still far from
being tapped. We develop new methods for
the qualitative and quantitative analysis of
protein modifications, such as phospho-
rylation, ubiquitination, deamidation, ADP-
ribosylation, hydroxylation, methylation,
acetylation, and others more.

Single molecule studies of DNA repair
(I. Tessmer)
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We are using atomic force microscopy
(AFM) in combination with other biophysical
and biochemical techniques to study pro-
tein-DNA complexes involved in DNA repair.
AFM enables us to directly visualize mole-
cular assemblies at the level of the individu-
al molecules. We are particularly interested
in understanding the different DNA damage
recognition strategies developed by the va-
rious DNA repair mechanisms as well their
pathological disturbances.

Immunopathogenesis of Arterio-
sclerosis
(A. Zernecke)

Atherosclerosis is imminently becoming the
leading cause of death worldwide. The exact
functions of specific immune cells in cont-
rolling 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.
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PL0S One.6:€23133.

S. Bhushan
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tani BM, Beer-Hammer S. (2011) Immu-
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Teaching

All groups offer internships and lectures for
students of the Bachelor and Master’s 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 gradu-
ate program “Virchow Graduate Program®
that belongs to the Section Biomedicine of
the “Graduate School of Life Sciences”.
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M. Heisenberg

Sareen B Wolf R, Heisenberg M. (2011)
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General tasks and
organisation

The Research Center for Infectious Di-
seases (ZINF) at the University of Warz-
burg represents the first cross-faculty and
interdisciplinary institution established in
Germany that is exclusively dedicated to
research in infectious diseases. This fo-
cus remains important since infectious di-
seases continue to be a major worldwide
public health issue. ZINF was founded in
1993 by the Federal Ministry for Research
and Technology and the State of Bavaria;
it subsequently rapidly developed into a
highly regarded and internationally visible
scientific institution. The center includes
eight chairs of the medical faculty and the
university hospital as well as of the facul-
ties of biology, chemistry and pharmacy. A
core aspect of the programme is centred
on four young investigator groups whose
research focuses on emerging and impor-
tant topics in microbiology and infectious
disease. These Young Investigator groups
are associated with and located together
within the Institute for Molecular Infection
Biology (IMIB). The structure of the centre
facilitates cross-faculty communication,
initiation of joint research activities and re-
cruitment of extramural funding in additi-
on to the joint organisation of international
conferences and meetings. Numerous ex-
ternal advisory and evaluation boards have
recognised the high scientific quality and
significance of ZINF. Notably, the young
investigator programme was identified as
a showcase to successfully promote the
research and careers of junior scientists
throughout Germany. As a consequence,
in 2009 the university administration and

board decided to continue to fund and
support ZINF on a permanent basis.

Research
focus

Functional characterisation of small
regulatory RNAs in Helicobacter pylori
and Campylobacter jejuni

(Cynthia M. Sharma, since 2010)

Post-transcriptional regulation represents a
central level of gene expression control for
many physiological processes in the cell.
Our overall goal is to establish Helicobacter
pylori, the causative agent of gastric cancer,
and Campylobacter jejuni, the most com-
mon cause of food-borne gastroenteritis,
as new model organisms for riboregulation
in pathogenic bacteria. Specifically, we fo-
cus on the identification of small regulatory
RNAs and associated RNA-binding proteins
as well as their functions and mechanisms
in stress response and virulence of these
Epsilonproteobacteria. Especially, we app-
ly and develop deep sequencing-based ap-
proaches (RNA-seq) for transcriptome ana-
lyses and identification of novel RNAs in
both host and pathogen.

Epigenetic gene regulation in Trypanos-
ma brucei
(Nicolai Siegel, since 2012)

Using the protazoan parasite T. brucei, the
causative agent of African sleeping sick-
ness, the group studies epigenetic mecha-
nisms leading to the formation of transcrip-
tion promoting and repressing chromatin

Fig. 1: The human-pathogenic mould Aspergillus fumigatus.
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Fig. 2: Imaging of cutaneous aspergillosis
in an animal model by bioluminescence.

structures. One key question is how chang-
es in chromatin structure can help the par-
asite to evade the host immune response
via antigenic variation. Central to this work
is the use of deep sequencing technology to
determine the genome-wide distribution of
the various epigenetic factors.

Virulence determinants of the human
pathogen Aspergillus fumigatus
(Sven Krappmann, since 2007)

Invasive fungal infections by the omni-
present mould Aspergillus fumigatus have
gained increasing relevance as a life-

threatening and hard to treat complica-
tion for immunosuppressed patients. Re-
search in this Young Investigator Group
covers various aspects of A. fumigatus,
such as its metabolic versatility, its inter-
action with the host during hematogenous
dissemination, or its restricted sexuality
with the aim to elucidate virulence mech-
anisms of this opportunistic pathogen.

Bacterial cell differentiation
(Daniel Lopez, since 2010)

The laboratory is interested in elucidat-
ing the molecular mechanisms that lead
microbial communities to form multicellu-
lar aggregates termed biofilms using the
soil-dwelling bacterium Bacillus subtilis
and the opportunistic pathogen Staphylo-
coccus aureus as two gram-positive mod-
el organisms. We are particularly focused
on the ability of microbial communities
to differentiate into distinct subpopula-
tion of cell types, which synchronize their
roles within the community via secretion
of extracellular signaling molecules. How
these signals are sensed is of special in-
terest to us. Specifically, we have identi-
fied that some receptor proteins are spa-
tially organized into microdomains within
bacterial membranes. The lipid composi-
tion of these microdomains differs to that
of the surrounding membrane in an anala-
gous manner to the lipid rafts found in eu-
karyotic cells.

Fig. 3: Fluorescence micrograph of B. subtilis cells expressing the Yfp (yellow-fluore-
scent-protein)-labelled FIoT protein. FIoT is a protein that exclusively localizes in lipid
rafts.
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Teaching

The young investigator groups participate
in practical courses and lectures for under-
graduate students of biology, medicine and
biomedicine. The center regularly organises
seminars, workshops and conferences cov-
ering current topics in medicine and micro-
biology. In addition, members of the center
are involved in graduate students training.
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Stadler PF, Vogel J. (2010) The primary
transcriptome of the major human patho-

gen Helicobacter pylori. Nature 464:250-5.
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S. (2011) Oligopeptide transport and re-
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lence. Mol. Microbiol. 82:917-935.

Lépez D, Kolter R. (2010) Functional mic-
rodomains in bacterial membranes. Genes

and Development 24:1893-1902.

Siegel TN, Hekstra DR, Wang X, Dewell S,
Cross GAM. (2010) Genome-wide analysis
of mRNA abundance in two life-cycle sta-
ges of Trypanosoma brucei and identifica-
tion of splicing and polyadenylation sites.

Nucleic Acids Res. 38:4946-57.
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General
Information

In November 2010, funding by the Federal
Ministry of Education and Research in Ger-
many has started for the Comprehensive
Heart Failure Center (CHFC) at the Univer-
sity Hospital Wurzburg, one of eight Inte-
grated Centers for Research and Treatment.
The CHFC aims to prevent heart failure and
its complications.

Heart failure is a rapidly growing health
care problem. The syndrome affects ap-
proximately one out of ten subjects abo-
ve the age of 70 years, currently accoun-
ting for 2-3 millions patients in Germany.
The prognosis is as severe as in many ma-
lignancies. Repeated hospitalizations are
frequent and costly. Heart failure severely
compromises physical performance, meta-
bolism, endocrine and cognitive function,
and quality of life. Various diseases may
cause heart failure: hypertension, corona-
ry artery disease, cardiomyopathies, valvu-
lar disease and others. Stroke, renal failu-
re, anemia, cerebral dysfunction, depressi-

on and sudden cardiac death are frequent
consequences. Hence, heart failure and
its complications constitute an interdisci-
plinary multi-faceted problem mandating
an interdisciplinary approach in research,
teaching, and patient care.

The CHFC enhances and coordinates exis-
ting top-level basic, translational and clini-
cal research activities in Wirzburg. 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, Psy-
chiatry, Psychology, Neurology, Radiology,
Epidemiology) to develop innovative con-
cepts in diagnostics and clinical manage-
ment as well as new therapeutic strate-
gies, which intervene early in the healing
and remodeling processes of the heart. In
order to succeed in these ambitious en-
deavors, research at the CHFC is organi-
zed 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 mem-
bers like laboratory analyses, genetic ana-
lyses, animal housing, tissue engineering,
documentation of patient data and data
mining.

The currently existing clinical study unit was
transformed into the central clinical research
facility of the CHFC, and will be complemen-
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Fig. 1: Structure of the CHFC.
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A: Advancement of Diagnosis and Management

E: Cardio-Renal Crosstalk

G: Advanced/ Terminal Heart Failure: Tissue Engineering
and Regenerative Medicine

Fig. 2: Research at the CHFC is organized in eight Project Areas. They represent the
most important structural subunits of the CHFC for the implementation, coordination,
performance and advancement of interdisciplinary research and treatment.

ted by a Centre for Biometry, Study Coor-
dination and Study Management (ZBSS).
A Chair and Institute for Clinical Epidemi-
ology and Biometry has been established
at the Medical Faculty. Long-standing and
very successful collaborations exist with the
Collaborative Research Centers (SFBs), the
Research Centre for Experimental Biome-
dicine of the DFG (Rudolf Virchow Centre),
the Interdisciplinary Centre for Clinical Re-
search (IZKF) of the BMBF, and the Interna-
tional Graduate School of Life Science (Ex-
cellence Initiative) as well as with the Co-
ordination Centre for Clinical Trials, Leipzig
(KKSL) , and the national Competence Net-
work Heart Failure (CNHF).

The CHFC supports excellent researchers
with ample opportunities to establish their
independent scientific track, e.g. by sup-
ported research projects, protected re-
search time while working in the hospi-
tal, junior research groups, and research
professorships. A stepwise program for
the training of young clinical researchers
is currently being implemented in coope-
ration with the Graduate School for Life
Sciences that will open a new section en-
titled “Clinical Sciences”: the program
features corollary studies in clinical re-
search for medical students that may be
extended into a masters degree shortly af-
ter finishing medical studies, a curriculum
in clinical research for physicians, and a
PhD track “Clinical science and epidemi-
ology”.

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 interdisciplin-
ary 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 diagnos-
tic and therapeutic options for heart fail-
ure. Project Area A aims to establish new
diagnostic guidelines and complex multi-
disciplinary interventions for heart failure
patients (“management”), which were suc-
cessfully tested in real world settings. Proj-
ect Al characterizes the entire disease
spectrum (stage A to D) in population-
based longjtudinal analyses. Biomaterials
and standardized data sets are contributed
by the prospect cohort study “Rheuma und
Herz” (Associated Project A3), the “Hand-
held BNP Studie” (Associated Project A4)
and the INH trial (Associated Project A5,
completed). Additionally, an array of impor-
tant basic and translational research proj-
ects focuses on mechanisms and conse-
quences of cardiac hypertrophy (Project A2,
Start-up Projects A6 and A7).
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Project Area B: Healing, Remodeling,
Protection

(Coordinators: 0. Ritter, R.
Nieswandt, S. Maier)

Leyh, B.

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. The
crucial role of clotting factor XIll for infarct
healing will be investigated in clinical stud-
ies (Project B1). Project B2 investigates
whether inhibition of the calcineurin /NFAT
signaling pathway prevents cardial remodel-
ing. The role of thrombocytes (Project B4),
the effect of preoperative anti-oxidant rich
diet (Associated Project B5), characteriza-
tion of myocardial sodium channels in heart
failure (Associated Project B6) and the im-
pact of angjotensin receptor interacting pro-
tein ATIP1 (Start-up Project B8) are also key
aspects of research in Project Area B.

Project Area C: Rare Heart Diseases
and Genetic Principles

(Coordinators: R. Bargou, R. Jahns, M.
Gessler, T. Grimm)

Project Area C addresses basic pathophysi-
ological principles, clinical progression and
new approaches for prevention and therapy
of orphan cardiac diseases. Clinical studies
focus on two important environmental fac-
tors: cardiotoxic cancer drugs (Project C2)
and cardio-noxious antibodies (Associated
Project C4). Start-up Project C5 recruits
Myeloma-patients with primary cardiac am-
yloidosis for a diagnostic longitudinal analy-
sis. Genetic factors for individual response
to specific pharmacotherapeutics are inves-
tigated in Project C3.

Project Area D: Endocrine System and
Metabolism

(Coordinators: M. Fassnacht, B. Allolio, H.-
T. Pelzer)

For the first time clinical researches inves-
tigate the effect of a bariatic operation on
cardial function and quality of life in an in-
terdisciplinary randomized clinical trial
(Project D1). Project Area D also focuses
on influence of aldosterone and cortisol on
development and progression of heart fail-
ure (Project D2) and effects of the differ-
ent estrogen receptors in the vascular sys-
tem (Associated Project D3). Start-up Proj-
ect D4 designs a randomized clinical trial to
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Fig. 3: The CHFC is housed in building A9 on campus of University Hospital of Wirzburg.

investigate the impact of subclinical hyper-
thyreosis on heart function. Start-up Project
D5 addresses the influence of PPARdelta,
an common hormone receptor of myocard.
Activated PPARdelta benefits glucose and
fatty acids metabolism. The connection be-
tween hypotnatremia and advanced heart
failure is subject of Start-up Project D6,
which evaluates the potential of surrogates
of electrolyte and water dysbalance as new
prognostic markers.

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-antibod-
ies that activate Pl-adrenergic receptors
may cause renal failure in heart failure pa-
tients (Project E1). Using an unique sample
comprising 1,255 type 2 diabetic patients
on hemodialysis from the Wirzburg based
4D study, Project E2 evaluates biomarkers
that are responsible for high cardiac mor-
tality of these patients. In cooperation with
the foundation “Stiftung Praventivmedizin
des Kuratoriums flir Heimdialyse und Nie-
rentransplantation e.V.” a shared platform
for clinical research in Nephrology and Car-
diology is established (Associated Project

E3). Heart failure patients in Stage IV could
benefit from peritoneal ultrafiltration. Start-
up Project E4 investigates if this accessory
therapy prevents rehospitalisation, restores
cardiac and renal function and improves
quality of life.

Project Area F: Emotion, Coghnition, Ce-
rebral Dysfunction

(Coordinators: S. Frantz, G.Stoll,
Lesch, M. Heckmann)

K.-P

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 mod-
el, Project F1 studies whether heart failure
leads to anxiety or depression-like behav-
iour, and if behavioural changes adverse-
ly affect left ventricular remodeling. To dis-
close the consequences of heart failure on
structure and function of the brain, MRI
techniques are used in Project F2 to ana-
lyze the thromboembolic as well as diffuse
cerebral lesion development in relation to
cognitive decline in patients with heart fail-
ure. In experimental studies in mice, the
role of platelets and the coagulation system
in the development of cerebral dysfunction
in heart failure is investigated. Associated
to Project Area F is the MOOD-HF trial as-
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sessing the effect of serotonin re-uptake in-
hibitors (SSRI) on mortality and hospitalisa-
tions in patients with heart failure and its
sub-studies (GENE-MOOD and THROMBO-
MOOD).

Project Area G: Advanced/ Terminal
Heart Failure: Tissue Engineering and
Regenerative Medicine
(Coordinators: C. Angermann, I.
H. Walles, A. Mller)

Aleksic,

Project Area G aims at a systematic pro-
spective collection of data and biomaterials
of patients with advanced or terminal heart
failure (Full Project G1). The psychological
effect of an internet-based platform for ICD-
patients is investigated in Project G2. Sleep
disordered breathing and heart failure is ad-
dressed by Associated Project G3. Common
risk factors like obesity or arterial hyperten-
sion may lead in heart failure patients to a
lower risk of mortality. Start-up Project G5
investigates the underlying mechanisms of
this so called reverse epidemiology in co-
operation with the national Competence
Network Heart Failure and Projects A4 and
A5 (Handheld-BNP and INH trial). Start-up
Project G4 immunophenotypes and char-
acterizes cardiospheres (CDC) derived from
heart muscle tissue. Its potential for in-vi-



tro-testing of pharmaceuticals and as an
autologous cell source is also addressed

Core Facility Imaging

(Coordinators: J. Deckert, G. Ertl, W. Bauer,
F. Weidemann, D. Hahn, M. Beer, H. Kds-
tler, R Jakob, M. Lohse, A. Buck, M. Kreifdl,
S. Samnick, W. Schenk, L. Solymosi)

The Core Facility Imaging develops ad-
vanced morphologic, functional and met-
abolic imaging techniques to support the
Project Areas. Further, researchers of the
Core Facility investigate healing after car-
diac infarction and cardiac energy metabo-
lism with innovative approaches of imaging,
implement strategies for quantitative car-
diac perfusion measurement by magnetic
resonance tomography (Associated Proj-
ect CF 1.3), develop MRI contrast agents
for molecular imaging (Start-up Project CF
1.4), and optimize free breathing cardiac
MR imaging (Start-up Project CF1.5).
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Burkard N, Nahrendorf M, Jakob PM, Quick
HH, Ertl G, Bauer WR, Ritter O. (2011) Fea-
sibility of contrast-enhanced and nonenhan-
ced MRI for intraprocedural and postprece-
dural lesion visualization in interventional
electrophysiology, Circulation Cardiovasc Ima-
ging. 4:282-294.

Thum T, Schmitter K, Fleissner F, Wiebking V,
Dietrich B, Widder JD, Jazbutyte V, Hahner S,
Ertl G, Bauersachs J. (2011) Impairment of
endothelial progenitor cell function and vas-
cularization capacity by aldosterone in mice
and humans. Eur Heart J. 232:1275-1286.

Wech T, Lemke A, Medway D, Stork L, Ly-
gate CA, Neubauer S, Kostler H, Schneider
JE. (2011) Accelerating Cine-MR Imaging in
mouse hearts using Compressed Sensing. J
Magn Reson Imaging. 34:1072-1079.
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General ]
Information

The Comprehensive Cancer Center Main-
franken developed from the 1983 founded
JInterdisciplinary Tumour Center at the Uni-
versity Wuerzburg®. In 2011, the German
Cancer Aid awarded the CCC Mainfran-
ken the status “Onkologisches Spitzenzen-
trum”. As a multidisciplinary cancer thera-
py and cancer research center we treat pa-
tients with tumour diseases in an optimal
way and accordingly to the most recent le-
vel of medical knowledge. All involved disci-
plines like prevention, diagnostics and the-
rapy cooperate in the treatment of oncolo-
gic diseases. The medical specialists work
closely together with biologists and other
scientists to perform cancer research on an
international and competitive level.

The University Hospital Wurzburg, the clini-
cal-theoretical and the theoretical institu-
tes of the medical faculty are part of the
CCC Mainfranken. Research cooperation is
maintained also with other faculties of the
University.

Members of the CCC Mainfranken are also
the Academic Teaching Hospitals (Juli-
us-Spital and Medical Mission Hospital in
Waurzburg as well as the Hospitals in Aschaf-
fenburg and Schweinfurt), additional hospi-
tals and specialists in private practices of
the region Mainfranken.

The medical care of patients suffering from
cancer is provided at the University Hospital
and its affiliates on an interdisciplinary ba-
sis. The CCC Mainfranken offers the struc-
tural framework for an efficient cooperation.
Experts from all involved departments par-

ticipate in weekKly interdisciplinary tumour
conferences. They discuss and decide the-
rapy concepts based on most recent guide-
lines reflecting the evidence based know-
ledge for a successful treatment.

Further offers for patients and the commu-

nity:

* Psychologijcal support during all phases
of disease by qualified psycho-oncolo-
gists

* Social service

¢ Information about self-help groups

¢ Palliative care network

e Information about different tumour di-
seases

The clinical cancer registry collects long
term follow-up data and mortality informa-
tion of tumour diseases. This is an impor-
tant tool to monitor the quality of treatment.
The cancer registry is also entrusted with
the epidemiological cancer registration for
the bavarian population based cancer re-
gistry (www.krebsregister-bayern.de). This
registry aims to discover regional and tem-
poral differences of cancer incidences and
provides useful data for cause studies and
healthcare research.

The Trial Office and the Early Clinical Tri-
al Unit provides the complete infrastructure
for planning and conducting phase-I, Il, and
Il studies in all departments of Wuerzburg
University Hospital. This comprises study
nurse support, documentation assistance,
data management, quality management as
well as training and education for physici-
ans and study nurses. A particular strength
of the CCC Mainfranken is the Early Clinical
Trial Unit (ECTU, Phase-l Unit). The ECTU is
a highly specialized and fully staffed interdis-

Molecular Targets and
Biomarkers

(A. Rosenwald)

Popov et al. Nat Cell Biol 2010
Otto et al. Cancer Cell 2009

Lenz et al. NEJM 2008

Hartmann et al. J Clin Oncol 2008

Immunotherapy

(H. Einsele)

e

Topp et al. J Clin Oncol 2011
Feuchtinger et al. Blood 2010
Straathof et al Lancet 2009
Bargou et al. Science 2008

Targeted Radiotherapy and
Molecular Imaging
(M. Flentje, A. Buck)

Buck A. et al, J Nucl Med 2011, in press.
Buck A. et al, Clin Cancer Res 2008
Buck et al., Cancer Res 2006

Huber et al., J Clin Oncol, 2006

Fig. 1: Research programs of the CCCMF.
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Fig. 2: CCCMF Core Units: Development 2010 to 2014.

ciplinary clinical unit focussing on the con-
duction of novel cancer therapies within the
framework of phase-I, I/Il and Il clinical trials
(early clinical development). Since its start
in 2007 more than 24 phase-l and I/l tri-
als have been initiated. Novel therapies tes-
ted in the ECTU include cellular and targeted
therapies with novel antibodies, tyrosine ki-
nase inhibitors heat shock protein inhibitors,
HDAC inhibitors and other small molecules.

Major Research Interests and Research
Infrastructure

The CCC aims to identify and validate no-

vel molecular targets and novel therapeutic
strategjes for the treatment of cancer.

The Center has developed three main re-
search programs aiming at the develop-
ment of novel targeted and individualized
therapies (Fig. 1). The first focuses on tu-
mor cell signalling and target identification,
the second on tumor immunology and im-
munotherapy, and the third on imaging and
targeted radiotherapy. The three research
programs are co-ordinated by members of
the CCC Research Committee (Signaling:
A. Rosenwald; Immunotherapy: H. Einsele;
Radiotherapy: M. Flentje and A. Buck) toge-
ther with the Deputy Director Research (M.
Eilers) and the CCC Director (R. Bargou). In
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Fig. 3: Targeted therapy with the T-cell-engaging antibody blinatumomab of chemothe-
rapy-refractory minimal residual disease in B-lineage acute lymphoblastic leukemia pa-
tients results in high response rate and prolonged leukemia-free survival. (Topp et al., J

Clin Oncol, 2011).
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parallel the CCC Mainfranken offers a fra-
mework of interdisciplinary collaboration for
scientists organized in the Research Com-
mittee. The research committee exerts ma-
jor influence on the scientific strategy and
profile of the CCC. It forms the platform for
regular information about ongoing projects
and progress and it explores opportunities
for cooperation and joint grant applications.
Membership demands regular funding, high
standard publications and the proof of col-
laborative projects.

Research Core Facilities offer modern tech-
nologies to CCC members. The extension
of existing and development of new plat-
form technologies is planned for the next
years (Fig. 2).

The clinical and basic research of depart-
ments embedded in the CCC Mainfranken
is substantially funded through third-party
grants. Collaborative funding by the German
Research Foundation (DFG), the German
Cancer Aid (DKH), the federal Ministry of
Education and Science (BMBF), the Euro-
pean Union, the Bavarian State and the In-
terdisciplinary Center for Clinical Research
(IZKF) as well as numerous individual pro-
jects form the basis and backbone of the
three main research programs of the CCC
Mainfranken.

Research Highlights in 2010 and 2011

Scientific milestones have been achieved in
basic, translational and clinical cancer re-
search throughout all three research pro-
grams of the CCC Mainfranken.

Topp MS, Kufer B Gokbuget N, Goebe-
ler M, Klinger M, Neumann S, Horst HA,
Raff T, Viardot A, Schmid M, Stelljes M,

Schaich M, Degenhard E, Kéhne-Volland
R, Briiggemann M, Ottmann O, Pfeifer H,
Burmeister T, Nagorsen D, Schmidt M,
Lutterbuese R, Reinhardt C, Baeuerle PA,
Kneba M, Einsele H, Riethmdiller G, Hoel-
zer D, Zugmaier G, Bargou RC. (2011)
Targeted therapy with the T-cell-engaging
antibody blinatumomab of chemotherapy-
refractory minimal residual disease in B-li-
neage acute lymphoblastic leukemia pati-
ents results in high response rate and pro-
longed leukemia-free survival. J Clin Oncol.
29:2493-8.

Steinbrunn T, Stihmer T, Gattenléhner S,
Rosenwald A, Mottok A, Unzicker C, Ein-
sele H, Chatterjee M, Bargou RC. (2011)
Mutated RAS and constitutively activated
Akt delineate distinct oncogenic pathways,
which independently contribute to multiple
myeloma cell survival. Blood. 117:1998-
2004.



Common solid tumors:

A new mechanism of c-myc activation has
been discovered as an important step in the
molecular pathogenesis of colorectal can-
cer and in prostate cancer certain miRNAs
were identified as biomarkers for high-risk
patients. High precision radiotherapy achie-
ved excellent local disease control in pati-
ents with stage | non-small cell lung cancer
in an international multicenter study.

Hemato-Oncology and Pediatric Onco-
logy:

In a phase Il trial with a T cell engaging
BiTE antibody high remission rates and
long-term disease control was observed in
patients with chemo-refractory acute lym-
phoblastic leukemia (Fig. 3). Novel target
structures and molecular subgroups were
identified in multiple myeloma and non-Ho-
dgkin lymphoma and germline CBL muta-
tions have been identified as genetic risk
factor predisposing to juvenile myelomono-
cytic leukemia.

Orphan Diseases:

T antigens encoded by the polyoma virus
were identified as potential targets for in-
novative therapeutic strategies for Mer-
kel cell tumors and a new radio-conjuga-
te was successfully tested for both imaging
and therapy of patients with adreno-corti-
cal cancer.
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Popov N, Schiilein C, Jaenicke LA, Eilers
M. (2010) Ubiquitylation of the amino ter-
minus of Myc by SCF( -TrCP) antagonizes
SCF(Fbw7)-mediated turnover. Nat Cell
Biol. 12:973-81.

Hahner S, Kreissl MC, Fassnacht M, Ha-
enscheid H, Knoedler B Lang K, Buck AK,
Reiners C, Allolio B, Schirbel A. (2011)
[131l]lodometomidate for Targeted Radli-
onuclide Therapy of Advanced Adrenocor-
tical Carcinoma. J Clin Endocrinol Metab.
[Epub ahead of print].

Kress TR, Cannell IG, Brenkman AB, Sa-
mans B, Gaestel M, Roepman R Burge-
ring BM, Bushell M, Rosenwald A, Eilers
M. (2011) The MK5/PRAK kinase and Myc
form a negative feedback loop that is dis-
rupted during colorectal tumorigenesis.
Mol Cell 41:445-57.

Spahn M, Kneitz S, Scholz CJ, Stenger N,
Rudiger T, Strébel B Riedmiller H, Kneitz
B. (2010) Expression of microRNA-221 is
progressively reduced in aggressive pros-
tate cancer and metastasis and predicts
clinical recurrence. Int J Cancer 127:394-
403.

Leich E, Zamo A, Horn H, Haralambieva E,
Puppe B, Gascoyne RD, Chan WC, Braziel
RM, Rimsza LM, Weisenburger DD, Dela-
bie J, Jaffe ES, Fitzgibbon J, Staudt LM,
Mueller-Hermelink HK, Calaminici M, Cam-
po E, Ott G, Hernandez L, Rosenwald A.
(2011) MicroRNA profiles of t(14;18)-ne-
gative follicular lymphoma support a late
germinal center B-cell phenotype. Blood
118:5550-8.

Niemeyer CM, Kang MW, Shin DH, Furlan
|, Erlacher M, Bunin NJ, Bunda S, Fink-
lestein JZ, Sakamoto KM, Gorr TA, Mehta
R Schmid I, Kropshofer G, Corbacioglu S,
Lang PJ, Klein C, Schlegel PG, Heinzmann
A, Schneider M, Stary J, van den Heuvel-
Eibrink MM, Hasle H, Locatelli F, Sakai D,
Archambeault S, Chen L, Russell RC, Sy-
bingco SS, Ohh M, Braun BS, Flotho C,
Loh ML (2010) Germline CBL mutations
cause developmental abnormalities and
predispose to juvenile myelomonocytic leu-
kemia. Nat Genet 42:794-800.

Houben R, Shuda M, Weinkam R, Schra-
ma D, Feng H, Chang Y, Moore PS, Be-
cker JC. (2010) Merkel cell polyomavirus-
infected Merkel cell carcinoma cells re-
quire expression of viral T antigens. J Virol
84:7064-72.

Guckenberger M, Richter A, Wilbert J,
Flentje M, Partridge M (2011) Adaptive ra-
diotherapy for locally advanced non-small-
cell lung cancer does not underdose the
microscopic disease and has the potential
to increase tumor control. Int J Radiat On-
col Biol Phys 81:e275-282.
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General )
Information

The IZKF WUrzburg organizes the internal re-
search funding of the Medical Faculty. Its
major goal is to strengthen clinical research
based on interdisciplinary cooperations bet-
ween clinical research groups and groups
of biomedical sciences. The annual finan-
cial volume of direct funding was approx.
6 million Euro, the share of direct funding
was approx. 4.9 million Euro.

To carry out its mission the IZKF uses three

particular instruments:

e Support of cooperative research grants
in the fields of immunology/infectiology,
oncology, cardiac and vasular disorders
imaging as well as neurosciences;

¢ Promotion of education and advance-
ment of young researchers in medicine
for all qualification phases;

* Improvement of scientific infrastructure
by centrally funded core facilities and lo-
cal research funding programmes.

The IZKF promotes research after an inter-

nal and external peer review. In this way,

the IZKF guarantees quality-based differen-

tiation in research funding of the Medical

Faculty.

The statutory bodies at a glance:

¢ The General Assembly (“Zentrumskon-
ferenz”),

* The Executive Board

* The External Scientific Advisory Board.

Interdisciplinary Research Facilities
.1 Interdisciplinary Center for Clinical Research (1ZKF)

The IZKF Wuerzburg was founded in 1996
within the federal advancement programme
“Health Research 2000” of the Federal Mi-
nistry of Education and Research as one of
nine centers in Germany. Since 2004 it is
entirely funded by the Free State of Bava-
ria. The statues which have been revised in
2010/2011 are documenting the progress
of aims, duties, funding and decision-ma-
king structures of the center in the area of
new structural and scientific challenges in
the Faculty.

Research
Interests

One major task of the IZKF is to select and
finance research projects in the main re-
search fields of the Medical Faculty. A uni-
que feature of this research grant program-
me is the concept of combining the experti-
se of basic and clinical sciences to develop
novel and effective diagnostics and thera-
peutic approaches. After up to 3 years of
IZKF funding, the project’s transfer into an
external third-party funding is expected. All
IZKF projects are selected on the basis of
an internal and external review. In 2011 the
Center changed the previous three-year re-
view cycle to an annual review process in or-
der to allow access to the IZKF under iden-
tical competitive conditions at shorter inter-
vals. In 2012, 16 new projects are going to
start their research.

Senior
awards 1ZKF-
Research
Groups 1ZKF-
Intermediate Research Grants ]
awards -
Rotation
Positions
Erstantragsteller*
»!
Postdoctoral MD/PhD Programme \ /
awards Programme
Karriere ~
Zentrale . - 1ZKF-
Microarray & Early Clinical . . .
resremne pepentne St
Exchange of Scientific Preliminary Research
Knowledge Grants
Scientific Management Center

Fig.1: Chart IZKF Research funding 2011.
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Fig. 2: Junior Research Group Wischhusen concerning publication Keller,... Wischhus-

en...etal 2011.

In 2011 the IZKF supported 36 research
projects in the following research fields:

A: Pathological Aspects of Inflammation

B: Tumor/Host-Interactions

D: Transplantation and Tissue Engineering
E: Cardiac and Vascular Disorders

F: Imaging

N: Clinical and Experimental Neurobiology
For more information please visit: www.izkf-
wuerzburg.de

Junior Career Programmes

To support young scientists in medicine is
the second major commitment of the IZKF
that involves a wide spectrum of sponso-
ring activities:

e The MD/PhD-Programme was joint-

ly launched by the Medical Faculty and
the Faculty of Biology in 1997 as the

first German MD/PhD-Programme. Until
2010, 34 graduates participated in the
programme. In 2012, the MD/PhD-Pro-
gramme is going to be integrated com-
pletely into the Graduate School of Life
Sciences of the University (GSLS). The
plan is to continue the funding of the
MD/PhD-Programme by a scholarship
programme. The essential novelty of the
funding is an option of an earlier return
to the clinic by dint of a so-called “rota-
tion position”.

The Erstantragsteller-Programm (The
First Application) is awarded to young
researchers of medicine who have fini-
shed their doctorate to carry out a clear-
ly defined project. Supported by a men-
tor over a period of two years it will help
these scientists to gain access to ex-
ternal research funding. During the first
funding period 2008-2010, the pro-
gramme supported seven junior resear-
chers. One third of them was able to
transfer their project idea into third par-
ty funding within the first year after the
IZKF funding. A second season started
in 2010 with eight female and male sci-
entists.
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The Rotation Positions (“Rotationsstel-
len”) ensure “protected” time for the re-
search of young physician scientists by
providing positions for physicians who
cover for patient treatment and health
care. Every year the IZKF provides five
rotation positions. In 2010 and 2011,
10 physicians from eight clinics were
supported.
The Research Groups combine highly
focused research funding with a career
advancement in medicine. Altogether a
funding of three groups is planned. It is
planned to fund a total of three groups
over a maximum period of five years.
The aim of the Research Groups is a
long-term- and sustainable strengthe-
ning of clinical research through scien-
tific and structural impulses. An initial
selection was made in a two-step pro-
cedure in 201.1: At first, clinics did apply
for the allocation of a Research Group
by presenting a scientific and structu-
ral proposal. Within the scope of an in-
ternal selection and review process two
proposals were chosen for an internati-
onal advertisement of the group leader
positions. After the selection of a group
leader with an external review the fol-
lowing IZKF Research Groups will start
their projects:

1. ,Common pathways of Cardiovascu-
lar and Neuropsychiatric Diseases”,
funded as common group of the
IZKF and the CHFC, group leader:
Dr. Leif Hommers

2. ,In vivo Imaging in preclinical mo-
delst to develop, establish and va-

See also: Annual IZKF Reports (available
from IZKF-Office)

Topp MS, Kufer R Goekbuget N, Goebe-
ler M, Klinger M, Neumann S, Horst H-A,
Raff T, Viardot A, Schmid M, Stelljes M,
Schaich M, Degenhard E, Kéhne-Volland
R, Briiggemann M, Ottmann O, Pfeifer H,
Burmeister T, Nagorsen D, Schmidt M,
Lutterbuese R, Reinhardt C, Baeuerle PA,
Kneba M, Einsele E, Riethmdiller G, Hoel-
zer D, Zugmaier G, Bargou RC. (2011)
Targeted therapy with the T-cell engaging
antibody blinatumomab of chemorefrac-
tory minimal residual disease in B-linea-
ge acute lymphoblastic leukemia patients
results in high response rate and prolon-
ged leukemia-free survival. J. Clin. Oncol.,
29:2493-8.

Fraccarollo D, Berger S, Galuppo R Kneitz
S, Hein L, Schiitz G, Frantz S, Ertl

G, Bauersachs J. (2011) Deletion of cardi-
omyocyte mineralocorticoid receptor ame-
liorates adverse remodeling after myocar-
dial infarction. Circulation. 123:400-8.



lidate novel concepts in immune-
and tumor therapies®, group leader:
Dr. Andreas Beilhack.

The remaining third IZKF Research Group
will be announced and selected in 2012.

Other activities

To improve the scientific infrastructure in cli-
nical research the Center maintains the fol-
lowing four Core Facilities:

¢ The Microarray-Unit, which was establis-
hed as a core facility in 2001, has ex-
panded the spectrum of its service ran-
ge as “IZKF-Service-Unit for Microarray
applications and bioinformatics analy-
ses from high throughput methods” in
2011.

¢ With the beginning of an IZKF funding in
2008 the Early Clinical Trial Unit could
be established as a new highly specia-
lised unit for experimental tumor the-
rapy at the University of Wirzburg. As
an interdisciplinary platform the ECTU
is used for treating tumour patients in
phase | and lla/b studies and it has
strengthened the field of the translati-
onal medical research significantly.

e Since 2010, the IZKF supports the In-
frastructure of the Center for Experi-
mental Molecular Medicine, not least in
order to gain access to all IZKF mem-
bers.

* In 2011, the Center recommended the
funding of the Biobank (Tissue) which is
an integral part of the BMBF-funded ,,In-
terdisciplinary Bank of Biomaterial and
Data Wirzburg”. It is also linked to the
CCC Mainfranken.

Finally, the center offers flexible funding

moduls on-site in contrast to major exter-

nal funding research organisations:

e Start-up financing for innovative re-
search ideas

e Central budget for reimbursement of
travel expenses

e Visiting researcher programme for ex-
ternal scientists

¢ Organization and funding of symposia,
workshops and other meetings in order
to encourage cooperations between sci-
entists from internal and international
universities.

Since 2010, the Center offers a consulting
service for scientists, particulary young sci-
entists and groups of scientists, who app-
ly for an external research funding. In this
connection the IZKF has also supported the
CHFC, the Else-Kroner-Forschungskolleg for

interdisciplinary translational immunology
as well as the Interdisciplinary Bank of Bio-
materials and Data Wurzburg (IBDW) con-
cerning the application and implementation
phase as well as conceptual and operatio-
nal project management.
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Keller A, Leidinger R Bauer A, Elsharawy
A, Haas J, Backes C, Wendschlag A, Gie-
se N, Tjaden C, Ott K, Werner J, Hackert

T, Ruprecht K, Huwer H, Huebers J, Ja-
cobs G, Rosenstiel B Dommisch H, Schae-
fer A, Muller-Quernheim J, Wullich B, Keck
B, Graf N, Reichrath J, Vogel B, Nebel A,
Jager SU, Staehler B Amarantos I, Bois-
guerin V, Staehler C, Beier M, Scheffler M,
Bdchler MW, Wischhusen J, Haeusler SF,
Dietl J, Hofmann S, Lenhof HR Schreiber
S, Katus HA, Rottbauer W, Meder B, Ho-
heisel JD, Franke A, Meese E. (2011) To-
ward the blood-borne miRNome of human
diseases. Nat. Methods. 8:841-3.

Groh J, Weis J, Zieger H, Stanley ER, Heu-
er H, Martini R. (2011) Colony-stimula-
ting factor-1 mediates macrophage-rela-
ted neural damage in a model for Charcot-
Marie-Tooth disease type 1X. Brain. Epub
2011 Nov 16.

Frantz S, Klaiber M, Baba HA, Oberwinkler
H, Vélker K, GaBner B, Feil R, Hofmann

F, Kuhn M. (2012) Stress - dependent di-
lated cardiomyopathy in mice with cardi-
omyocyte - restricted inactivation of cyc-
lic GMP-dependent protein kinase I. Eur
Heart J. 2011 Dec 23. [Epub ahead of
print].

Weise G, Basse-Luesebrink TC, Wessig

C, Jakob PM, Stoll G. (2011) In vivo ima-
ging of inflammation in the peripheral ner-
vous system by (19)F MRI., Exp Neurol.
229:494-501.

Jarius S, Ruprecht K, Wildemann B, Ku-
empfel T, Ringelstein M, Geis C, Kleiter I,
Kleinschnitz C, Berthele A, Brettschneider
J, Hellwig K, Hemmer B, Linker RA, Lauda
F, Mayer CA, Tumani H, Melms A, Trebst
C, Stangel M, Marziniak M, Hoffmann F,
Schippling S, Faiss JH, Neuhaus O, Ettrich
B, Zentner C, Guthke K, Hofstadt-van Oy
U, Reuss R, Pellkofer H, Ziemann U, Kern
P Wandinger KR Then Bergh F, Boettcher
T, Langel S, Liebetrau M, Rommer PS,
Niehaus S, Munch C, Winkelmann A, Zettl
UK, Metz I, Veauthier C, Sieb JB Wilke C,
Hartung HR Aktas O, Paul F. (2012) Con-
trasting disease patterns in seropositive
and seronegative neuromyelitis optica: A
multicentre study of 175 patients, J Neu-
roinflammation. 9:14.

Mentrup B, Marschall C, Barvencik F, Am-
ling M, Jakob F, Beck C. (2011) Functio-
nal characterization of a novel mutation
localized in the start codon of the tissue-
nonspecific alkaline phosphatase gene.
Bone 48:1401-8
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General
Information

Research involving clinical information
analysed in conjunction with human bio-
logical or genetic data will be essential to
foster improvements in the detection, pre-
vention, diagnosis, and treatment of mul-
ti-factorial diseases. Embedded in the Ini-
tiative of the Federal Ministry of Education
and Research (BMBF) to build up centra-
lized National Biomaterial Banks, the In-
terdisciplinary Bank of Biomaterials and
Data Wurzburg (IBDW) aims to systemati-
cally collect liquid (blood/DNA/urine) and
solid biomaterials (BM) from patients and
study participants of the Medical Campus
Wurzburg.

In the developmental concept of the IBDW
priority has been set towards a concerted
establishment and sharing of IBDW re-
sources consisting of clinical data, human
biological samples, and information deri-
ved from their analysis. The concept com-
prises a systematic, simultaneous and se-
quential collection of liquid and solid BM
from patients and study participants of
the University’s Hospitals. Each collec-
tion will comply with the legal framework
and ethical principles applicable, meeting
highest quality standards according to the
OECD recommendations (10/2009) and
the OECD Guidelines for Biological Re-
source Centres. Collected biomaterials
will be linked with the corresponding cli-
nical data sets in accordance with current
data protection and safety regulations as
well as current ethical recommendations
securing the donors’ privacy.

Interdisciplinary Bank of Biomaterials and

Structure, aims, and
major research inte-
rests of the IBDW

The cooperative IBDW is composed of a
central database and two central bio-samp-
le repositories (Fig. 1), one for liquid and
the other for solid/tissue biomaterials, and a
limited number of specialized decentralized
biobanks, all adhering to IBDW standards.
The Medical Faculty holds full responsibility
for the IBDW governed by its own steering
committee. Each central and decentralized
collection of data and biomaterials will meet
highest quality standards according to the
current OECD recommendations.

Implementation of the IBDW concept will be
achieved by a uniform IT structure across
all departments and institutes of the Medi-
cal Research Campus correlating the indi-
vidual bio-samples with their patient-speci-
fic, pseudonymized clinical data sets collec-
ted along the clinical patient management
paths (Fig. 1). Information derived from the
analysis of the patients’ bio-samples will be
accessible on request by a specified data
and privacy protecting regulation involving
the IBDW Executive Board for decisions,
the IBDW Management Board for feasibili-
ty, and the IBDW Scientific Advisory Board
for scientific merits.

Existing high quality BM collections within
the University Hospital have been identified
to be integrated into the IBDW. In addition,
the IBDW will manage and operate human
bio-samples as well as access to correspon-
ding clinical and laboratory data provided
by existing national and international pu-
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Fig. 1: Organizational structure of the IBDW.
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blic funded basic and clinical research pro-
grams at the University and University Hos-
pital of Wirzburg that have been success-
fully executed in the past years: Interdisci-
plinary Center for Clinical Research (IZKF),
Comprehensive Cancer Centre Mainfranken
(CCCM), Comprehensive Heart Failure Cen-
tre (CHFC), Rudolf Virchow Centre (RVZ).
These research activities represent an ideal
basis for future national, European and glo-
bal 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);

e Short term storage of bio-samples for 2-
5 years (-80°C, immediate access, ra-
pid sample read out, rapid sample com-
pilation) (Fig.2);

e Long-term storage for more than 10 ye-
ars (-140°C, gas phase liquid nitrogen)
for pre-specified liquid BM (Fig.2);

* Implementation of a multi-leve