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DEFINITION

biome [bi-om] 7. a collective term used to describe a distinctive
regional biotic community; an acronym for the Graduate School
of Biomedical Science at the University of Duisburg-Essen esta-
blished in 2010, an academic association offering state of the art
doctoral training to young scientists, the heritage of a recent in-
novative research renaissance in the Ruhr region.
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4 MESSAGE FROM THE FACULTY OF BIOLOGY

Bernd Sures, Dean of Biology

Message from the Faculty of Biology

The Faculty of Biology considers BIOME a successful
model for integrating graduate education and research
in biomedicine. The BIOME approach of generating
synergies at multiple levels - within and between spe-
cific core fields of research, between graduates and re-
searchers - is just wonderful. It strengthens the research
community at our university by a rich choice of local
seminars, and links young graduates with international
top researchers by high profile workshops.

A key factor of BIOME's success is to give responsibili-
ty to young people and to take them and their research

Bernd Sures and
Dean of Biology

Daniel Hoffmann
Vice Dean for Research and Young Academia

seriously, all in way that simultaneously encourages
self-reliance and collaboration, and that provides valu-
able feedback for personal and scientific development.

We are grateful to the dedicated team that has worked
out the BIOME concept and organised a successful
start, and we are proud that many groups of our fa-
culty have helped to make BIOME really take off. We
trust that BIOME will have a wonderful future and that
it will keep its high standard. May BIOME thrive and
keep its dynamics for many years to come.
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Michael Forsting, Dean of Medicine
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Message from the Faculty of Medicine

The Graduate School BIOME started in summer 2010,
and I am very proud of the presentation of the first an-
nual report 2010-2011.

Currently BIOME has well over 170 members counting
principal investigators, staff and graduates alike. They
represent the full spectrum of our main research areas:
cardiovascular disease, cancer, and organ transplantati-
on as well as the bridging disciplines immunology and
infectious diseases, and genetic medicine. Recent gra-
duate numbers are 125, which will go up to about 150
once the graduate course “Molecular determinants of
the cellular radiation response and their potential for
response modulation” (GRK 1739) and the new core

Michael Forsting
Dean of Medicine

on Transplantation Medicine start in 2012. New appli-
cations for membership arrive on a weekly basis, so the
total numbers given here are constantly increasing.

BIOME supports the effort of our Medical School to
combine basic research with the clinical sciences. The
benefits of interdisciplinary exchange and of working

at the interface of basic and clinical science improve the
skills of MDs and PhDs alike.

BIOME is also a connecting link between the Medical
School and the Faculty of Biology, which push the re-
search activities of both faculties.

:ﬁ: Universititsklinikum Essen
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GRADUATE SCHOOL OF BIOMEDICAL SCIENCE (BIOME)

Inauguration of BIOME with Robert Huber on 5 July 2010
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Graduate School of Biomedical Science (BIOME)
2010-2011: The Beginnings of the BIOME Story

It has been astonishing and rewarding for BIOMEs in-
itiators to watch what started as a mere notion of a gra-
duate school germinate into a concrete concept, take
root and develop into a flourishing and increasingly
popular network of fascinating thematic diversity uni-
ting young academia, senior scientists, physicians and
faculty at the stimulating interface of basic and clinical
research.

It has become increasingly apparent in the exceedin-
gly competitive global academic world in recent years
that the traditional “im stillen Kidmmerlein” form of
German doctoral education - whereby a graduate re-
searches mainly alone and independently under the
supervision and guidance of just one doctoral super-
visor - no longer adequately prepares young academics
for the demands of the job market and the realities of
their future career after the conferral of their doctoral
degree. Nowadays young postdoctoral researchers are
expected not only to be competent specialists in their
particular field of expertise, but also to possess a broad,
fundamental understanding of the interdisciplinary as-
pects of their subject. In addition to this, it is required
of these young professionals that they are well-equip-
ped with excellent English language oral and written

presentation skills, are team-oriented and aware of the
ethics of good scientific practice, know how to acquire
research funding and are adept at networking.

Nationwide experience has shown that graduates are
best able to attain such pooled knowledge and transla-
tional skills by participating in a structured educational
programme during their MD or PhD studies which has
led to an absolute boom in the establishment of gradu-
ate schools at German universities in the last few years,
especially in the area of biomedical research. In fact,
the availability of such programmes has become such a
standard as to be a vital criterion as to whether a can-
didate accepts a position at a particular university or
not and, in the strong regional intervarsity struggle to
attract the best of minds, is a decisive and long-term
determining factor which cannot be underestimated.

Thus, the Graduate School of Biomedical Science (BI-
OME) was formally inaugurated on 5 July 2010 in Es-
sen to offer our local graduates just such equalising
opportunities. The guest of honour gracing this event
was Prof. em. Robert Huber, the Nobel Laureate in
Chemistry.

IEBIOME
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The BIOME Concept

The main aims of our graduate school are to incorpo-
rate the vast majority of PhD or MD graduates con-
ducting research in the biomedical field into integrated
lecture programmes with thesis-related themes, to of-
fer them close and extended interaction with visiting
keynote speakers through regular meet-the-expert fo-
rums, and to expose them to opportunities for career-
oriented networking. To this end, we have created a
strong interdisciplinary research and training gradua-
te school, a joint cooperation between the Faculty of
Medicine (University Hospital Essen) and the Faculty
of Biology (University of Duisburg-Essen, Campus Es-
sen).

These faculties have two successful and flourishing
(closed admission) graduate courses funded by the
German Research Foundation (DFG) which form the
scientific basis of BIOME:

* GRK 1045: Host-Pathogen Interaction (est. 2004)
* GRK 1431: Gene Transcription (est. 2006)

As from April 2012 a third DFG-supported graduate
course is to join these ranks:

* GRK 1739: Radiation Sciences

Stemming from the first two initiatives mentioned abo-
ve, five cores of further expertise within the Graduate

=\ BIOME

CORES

WITH
COMMON
STRUCTURES
& EVENTS

School of Biomedical Science have been identified, na-
mely:

* Cellular and Molecular Immunology

* Genetics and Cell Biology

« Ischaemia, Reperfusion and Angiogenesis

* Tumour and Signalling

* Transplantation Medicine (one-year course for medical
graduates starting in April 2012)

All the graduate courses and cores within BIOME re-
flect the university’s following five outstanding and
widely-recognised biomedical research themes:

* Oncology

* Transplantation

« Immunology and Infectious Diseases
* Genetic Medicine

* Cardiovascular Disease.

Due to the international nature of the scientific world,
the working language of the graduate school is Eng-
lish. A dual rationale lies behind this decision: firstly,
German-speaking participants are offered a platform
for the intensive development of their English skills
within a familiar working environment and, secondly,
international graduates are in no way disadvantaged by
a foreign language barrier when participating in the BI-
OME programme.

® CELLULAR & MOLECULAR IMMUNOLOGY

® TUMOUR & SIGNALLING

® GRK 1739: RADIATION SCIENCES
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The backbone of BIOME’s educational curriculum is its
obligatory core lecture series consists of about 20 lectu-
res a year with literature seminars or doctoral progress
reports after each talk.

An integral part of the BIOME programme is that each
of the newly-established cores holds individual and/or
joint annual scientific retreats, a tradition which started
with the GRKs and has been carried on by the BIOME
modules in 2011. These larger events with their wider-
reaching audience, higher public profile and intense
networking opportunities are particularly important
for the concentrated development of graduate public
presentation and teambuilding skills. Wherever possi-
ble, joint symposiums are held to promote productive
interdisciplinary exchange between a large number of
members of the graduate school and the keynote spea-
kers. Particularly noteworthy was the graduate school’s
hosting of the IRUN Symposium on Immune Recogniti-
on of Pathogens and Tumours with guests from affiliated
universities around Europe in October.

Additionally, the smaller, core-specific meet-the-ex-
pert forums which take place after the keynote spea-
kers’ talks during the regular lecture series are also an
essential part of our programme. These unique sessions

enable the participating graduates direct and in-depth
interaction with internationally recognised specialists
in their research fields in an intimate, informal envi-
ronment which is conducive to vigorous and highly
informative debate. In the pilot graduate courses (GRK
1045 and GRK 1430), these sessions have been evalu-
ated as immensely beneficial and fruitful by both the
guest speakers and the doctorates, and are reciprocally
regarded as highlights.

Another aspect important to BIOME is the integrati-
on of graduates in the design and organisation of core
events and selection of speakers. Doctoral initiative,
self-sufficiency and engagement are encouraged and
welcomed as part of the educational framework.

Regular workshops for the targeted training of career-
related soft skills are an extended part of the BIOME
programme. Topics include scientific writing, presen-
tations, good scientific practice, acquisition of funding
etc. To date, these seminars have been provided by
sister organisations within the university such as Pro-
For (a broad-based doctoral forum), the West German
Tumour Centre (WTZ) and MediMent (a mentoring
programme).
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BIOME Research Themes

Cellular and Molecular Immunology

At the end of 2011 the core Cellular and Molecular
Immunology had 22 graduate members. Eight gradu-
ates work in clinical departments and 14 perform their
studies in institutes of the Faculty of Medicine. We are
very happy to see that, consequently, the research to-
pics of those graduates cover a wide range of projects
combining clinical, translational and experimental
immunology in this core. Examples of such graduate
projects include the analysis of immune cells in kid-
ney transplantation and multiple sclerosis (clinical),
projects on cancer immunotherapy (translational), or
the development of an artificial human haematopoie-
tic stem cell niche in vitro (experimental). While many
projects analyse various aspects of T cell biology (the
classical immunologist’s favourite), we also host pro-
jects on myeloid cells, NK cells, B cells and haemato-
poietic stem cells.

The lectures are held on a fortnightly basis and are cur-
rently being hosted jointly with the core Tumour and
Signalling, with each core holding separate graduate
seminars after each talk.

Genetics and Cell Biology

The BIOME core Genetics and Cell Biology was esta-
blished in summer 2010 under the guidance of Hem-
mo Meyer, Perihan Nalbant, both University Campus
Essen, and Verena Jendrossek and Bernd Giebel, both
University Hospital Essen. It aims at providing PhD
graduates from the Faculties of Medicine and Biology
with the opportunity of participating in a three-year
multidisciplinary training in various basic, translatio-

nal and clinical aspects in the fields of molecular and
cell biology as well as genetics and to gain insight into
modern technology and recent developments in the
field. At present, a well-balanced mixture of PhD gra-
duates of the University Campus Essen (10) and the
University Hospital Essen (10) take part in the pro-
gramme, nicely reflecting the representation of this
important basic and clinically-oriented research area at
both locations. The graduates attend a monthly lecture
series throughout the year which is coupled to a gra-
duate seminar where the graduates present the results
of their own experimental work to the whole group. In
May 2011 the course organised a first annual retreat to-
gether with the GRK 1431. On the occasion of this ex-
cellent two-day meeting, the graduates presented their
work in formal presentations having the opportunity
to discuss their research with leaders in the fields of cell
migration, cell division, regulation of transcription as
well as ageing and stem cells. In 2012, the graduates
plan to organise the annual retreat by themselves. The
first group of PhD graduates are expected to have gra-
duated by the end of 2012.
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Ischaemia, Reperfusion and Angiogenesis

Injury due to insufficient perfusion and/or due to re-
perfusion of a previously ischaemic tissue (ischaemia-
reperfusion injury) is the underlying cause or is decis-
ively involved in many diseases including heart attack,
stroke or various kinds of shock. Ischaemia-reperfusion
injury is central to two of the core areas of the Faculty
of Medicine, the cardiovascular system and transplan-
tation, but is also related to the other research focus,
oncology.

The course does not only cover mechanisms and con-
sequences of cell and tissue injury during ischaemia-
reperfusion of various organs including the heart,
brain, intestine, liver, and muscle but also regenerating
processes following ischaemia-reperfusion such as an-
giogenesis, and protective/therapeutic measures such
as pre- and post-conditioning and pharmacological
treatment.

Lectures and seminars are held on a fortnightly ba-
sis on the mechanisms of apoptotic and necrotic cell
death, signal transduction cascades, inflammatory res-
ponses, growth factors, local progenitor and stem cells,
and on strategies used to prevent cell and tissue injury
induced by ischaemia-reperfusion in different organs
and to support regeneration.

Tumour and Signalling

The course introduces young scientists (PhD and/or
MD graduates) to the cell and molecular biology of
tumourigenesis and medical oncology. The fortnight-
ly lectures of the three-year course focus on signalling
in tumours, intracellular signalling as well as the com-
munication within the tissue environment. The course
does not recapitulate textbook knowledge of signalling
but gives insight into aberrant signalling and commu-
nication pathways during tumourigenesis and metasta-
sis. Special emphasis is placed on new therapeutic con-
cepts interfering with tumour-specific signalling. The
course imparts knowledge on modern laboratory tools
such as cell imaging, array technologies, proteomics
and flow cytometry. Furthermore, the aim is to con-
vey knowledge about up-to-date in vivo cancer models

Members of the course (current total is 17) are given
the opportunity to obtain insights into subcellular (mi-
tochondrial), cellular and small/large animal models of
ischaemia-reperfusion injury and to get into contact
with clinical and translational research on the subject.
A wide analytical spectrum is presented including e.g.
cell and molecular biology (analysis of cellular dediffe-
rentiation and transcriptional and post-transcriptional
regulation), conventional histology, immune staining
(immunofluorescence), electron microscopy, confocal
3D imaging, protein-protein interaction analysis, an-
giogenesis assays, and in vivo imaging.

utilising transgenic mouse technology. The lectures are
accompanied by literature seminars to train members
in the critical discussion of recent papers of interest,
or seminars where graduates present their own results,
thus furthering the extension of their presentation
skills and the development of their own scientific pro-
jects. In addition, scientific guests are regularly invited
to share their expertise with the doctorates within the
framework of these lectures and seminars. The molecu-
lar and cell biological signature of the most important
tumour entities are presented and correlated to clinical
aspects. To achieve translational research, members are
given the chance to participate in defined clinical grand
rounds. This core currently has 18 registered graduates.
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Transplantation Medicine

The University Hospital Essen is among the leading in-
stitutions in Europe in the field of organ transplantati-
on. To improve organ transplantation and to overcome
shortages of organ donation and limitations in patient
and graft survival after transplantation, it is our aim
to strengthen the research endeavour “Basic Science
in Transplantation Medicine”. In a close cooperation
between surgeons, physicians and basic scientists, the
main research topics are (I) organ protection and organ
regeneration, (II) inflammation and (III) immunity in
transplantation.

Starting in April 2012, the core has a one-year curri-
culum. Fortnightly lectures in the first semester of
this course focus on basic knowledge and the clinical
aspects of transplantation and, in the second, on va-
rious aspects of basic science in transplantation such
as preservation injury, tubular injury induced by im-
munosuppressive medication, monocyte/macrophage-

mediated organ- and recipient inflammation, natural
killer cell functions after transplantation, tolerogenic
dendritic cells, genetic modification of stem cells, in-
duction of T cell tolerance, modification of T lympho-
cyte functions due to CNS-immune system interaction,
as well as risk assessment and monitoring in kidney
transplantation. Following the lectures during the first
part of each semester, the MD/PhD students will there-
after present and discuss their own results in a graduate
seminar.

Although this course is specifically aimed at meeting
the needs of MD graduates for a structured research
programme, PhD graduates are also most welcome to
sign up for this core for a one-year period. Thereafter
these doctorates (i.e. PhD or MD/PhD candidates) may
join one of BIOME's other cores for a further two years
in order to meet the full three-year participation requi-
rements.

GRK 1045: Host-Pathogen Interaction

The PhD graduate course “Modulation of host cell
functions to treat viral and bacterial infections” in the
Rhine-Ruhr area of Germany offers young scientists
an excellent opportunity to further their fundamental
education in the science of immunology and infection.
A high competence in the fields of infections, immun-
modulation and signaltransduction has been establis-
hed by a number of departments at the Universities of
Bochum, Diisseldorf and Duisburg-Essen. New strate-
gies are being developed for the intervention of acute
or chronic infections in which the focus of therapy is
not the pathogen itself but rather the function of host

cells or cells of the immune system. The different wor-
king groups of the graduate course are located at ten
different institutes and these provide the 28 partici-
pants (13 scholarship holders, one postdoctoral fellow
and 14 associated members including graduates from
the Transregional Collaborative Research Centre TRR
60) with a sound academic education in the subjects of
the graduate course. Lectures are held on a fortnightly
basis with graduate presentations after each talk. The
DEFG has supported this course with close to € 5 million
for a nine-year period.



GRK 1431: Gene Transcription

The goal of the graduate research training programme
GRK 1431 “Transcription, chromatin structure and
DNA repair in development and differentiation” is
to understand how cells read the genetic information
(DNA) that is stored in the cell nucleus and how they
make it available for the development of a whole or-
ganism with different tissues and cell types. In doing
so, the programme offers 14 scholarship holders in the
areas of biology, biochemistry and medicine the oppor-
tunity of obtaining a qualified education in biomedical
research. A further five associated doctorates are also
participants on this course, which comprises of about
20 lectures a year.

The DNA is organised and packaged into chromatin
within the nucleus, which controls its accessibility du-
ring DNA replication, reading of the DNA (transcripti-

GRK 1739: Radiation Sciences

Radiotherapy belongs to the three main therapy op-
tions for malignant tumours. To improve the thera-
peutic gain of radiotherapy, researchers aim to develop
effective strategies for a biology-based optimisation
of treatment protocols combining ionising radiation
and targeted drug therapy. Both the realisation of the-
se efforts and the successful translation of novel basic
insights into clinical application require scientists and
clinical oncologists with a strong background in radi-
ation sciences. Our GRK helps to meet these needs by
providing comprehensive multidisciplinary training
for MD, MD/PhD, and PhD graduates in basic, transla-
tional, and clinical research aspects in radiation scien-
ces. The research programme aims to achieve a better
mechanistic understanding of key molecules that de-
termine the cellular response to ionising radiation and
thus radiation sensitivity with the goal of providing a
scientific basis for effective response modulation. The
activities of the GRK will ensure long-term progress in
this important research area that is already particular-
ly strong at the University of Duisburg-Essen and has
been further strengthened recently by the participation
in the BMBF-funded German Consortium for Trans-
lational Cancer Research and by the completion of the
West German Proton Centre.

Starting in April 2012, excellent scientific projects co-
vering cutting-edge topics in radiation biology and ex-

BIOME RESEARCH THEMES 13

on) and DNA repair. This GRK investigates how chan-
ges in the chromatin influence these processes. Such
changes include specific modifications of the chroma-
tin without altering the DNA sequence itself (epigene-
tics). It is important to understand these mechanisms,
because they can explain diseases, for instance cancer,
as well as developmental perturbations that result from
erroneous gene activity.

This central research idea is pursued by a group of re-
search specialists at the Centre for Medical Biotech-
nology (ZMB) of the University Duisburg-Essen, with
members belonging to the Faculties of Biology, Che-
mistry and Medicine. It thus concentrates the relevant
expertise in the area of gene regulation at this universi-
ty. Approved funding for this programme is € 2.9 mil-
lion for 4.5 years.

perimental radiation oncology form the basis of a mul-
tidisciplinary education in the field. Project-oriented
laboratory training is complemented with training in
general and specific methods of radiation biology and
related fields, and with lectures in radiation oncology
and radiology, radiation biology, molecular, cellular,
and tumour biology, and cell signalling. An extensive
visiting researcher programme, regular seminars, and
self-organised courses will promote in-depth know-
ledge in the key aspects of radiation sciences, as well
as in project presentation, project development, and
scientific discussion skills. Additional courses will con-
vey essential information in bio-ethics, good scientific
practice, and will enhance other important soft skills
useful for a scientific career. To advance networking
and mobility, the graduates will be encouraged to par-
ticipate in national and international meetings and to
arrange internships with other groups of the GRK and
prominent laboratories abroad. Each of the 11 gradu-
ates will be regularly supervised by two mentors and a
thesis committee will monitor the doctorate’s progress
and advise on research strategies and career perspec-
tives. The central goal of the GRK is to educate the
graduates to become independent scientists who are
optimally prepared for a future scientific career in the
areas of radiation biology/radiation oncology and bio-
medical sciences. DFG funding for the initial 4.5 year
period is € 3.8 million.

IEBIOME
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BIOME Symposia in 2011

GRK 1431: Gene Transcription together with the core Genetics

and Cell Biology

The 2011 annual meeting of the GRK 1431 was or-
ganised as a joint meeting with the BIOME core Cell
Biology and Genetics. It took place from 3 - 4 May in
Dormagen/Zons. As in previous annual meetings, pre-
sentations were given by the PhD graduates, as well as
by invited speakers. The guest speakers included Mar-
tin Eilers (Wiirzburg), Markus Lobrich (Darmstadt),
Christian Reinhardt (Cologne), Andrea Musacchio
(Dortmund), Walter Witke (Bonn), and others.

The sessions covered all research areas of the two gra-

duate themes, for example tumour biology, DNA re-
pair, cell division, as well as regulation of transcription.

17th Xanten Workshop

Those graduates who did not give talks presented their
work in a poster session. The retreat enabled lively dis-
cussions not only between the graduate members of the
two participating school cores with each other, but also
with the principal investigators of the two cores and the
invited speakers.

In September 2012, instead of a retreat as an annual
meeting, the GRK 1431 will co-organise together with
the German Society for Genetics a scientific conference
in Essen on the topics of the GRK 1431. Room will be
given during the conference to present the research of
the graduate school.

“Cell and Tissue Damage: Mechanisms, Protection and Treatment”

The annual workshop in Xanten on the Lower Rhine
has a long tradition. In 2011 it took place from 24 to 26
November at Hotel van Bebber.

Since 2002 it has been predominantly organised by
the Institute of Physiological Chemistry (Herbert de
Groot). Considering its relatively small number of par-
ticipants (about 60, ca. 40 lecturers) this workshop is
highly interdisciplinary, including varying basic topics
such as inflammation, regeneration, and animal stress
physiology, as well as applied clinical aspects (e.g., is-
chaemia/reperfusion, trauma/haemorrhagic shock, ar-
tificial oxygen carrier, and tissue protection).

Contributions to this workshop consist mainly of short
lectures (7 minutes), but there are also selected plenary
talks (20 minutes). There is always a clear focus on the
discussion of the lecture contents for which the majori-
ty of time is granted.

Both young scientists as well as seasoned researchers
are invited to participate actively through lectures and
talks. For this reason, the Xanten workshop is also a

suitable platform for medical and graduate students
to present their latest findings to a critical and experi-
enced audience.

In 2011, the annual meeting of the BIOME core Is-
chaemia, Reperfusion and Angiogenesis was included
within the workshop for the first time. Of the 17 gra-
duates currently constituting this core, most took part,
four presenting aspects of their theses. Invited guest
speakers reported on, e.g., “Copper metabolism in
astrocytes” (Ralf Dringen, Bremen), “Artificial recep-
tor molecules against protein aggregation” (Thomas
Schrader, Duisburg-Essen), “Effects of alcohol during
pregnancy” (Ernst van Faassen, Leiden) and “Problems
in diagnosis of mesenteric ischaemia” (Bernd Luther,
Krefeld). For personal discussions plenty of time was
available during the communal evenings as well as on
the tour through the “Museum Nibelungen(h)ort” in
Xanten which was visited as a cultural programme. It
was a rewarding experience for all participants.

The date for the 18th Workshop in Xanten has already
been fixed for 29 November to 1 December 2012.
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IRUN Symposium on Immune Recognition of Pathogens and Tumours

In autumn 2011 the Graduate School of Biomedical
Science at the University of Duisburg-Essen hosted
an exciting new symposium in the Ruhr Metropolis,
Germany. The congress was aimed at sharing the latest
knowledge about infection and cancer and establishing
closer contact between biomedical graduates and scien-
tific researchers across Europe. The initiative was a col-
laboration between the Nijmegen Centre for Molecular
Life Sciences (NCMLS), Radboud University Nijmegen
and the BIOME cores Cellular and Molecular Immu-
nology, Tumour and Signalling, and the GRK 1045:
Host-Pathogen Interaction. Also participating in this
endeavour were IRUN partner keynote speakers from
the Glasgow Biomedical Research Centre, University
of Glasgow as well as from the Center for Molecular
Biology of Inflammation (ZMBE) at the University of
Miinster. The symposium was opened by Jan Buer, the
Faculty of Medicine’s Vice Dean of Research and Young
Academia and was closed by Jorg Schroder, the Univer-
sity of Duisburg-Essen’s Vice Rector for Research, Juni-
or Academic Staff and Knowledge Transfer.

From 20 - 21 October 2011 eighty European scientists
and graduates gathered to discuss in lectures and pos-
ter sessions such cutting edge issues as “What have we

learnt from the 2009 swine flu pandemic?”, “Exactly
how is the immune system suppressed in infection and
cancer?”, “How is inflammation controlled, and how
are inflammatory signals received and processed?”, “In
which ways can we activate the immune system to fight
infection and cancer?” and, “Can we develop an effec-
tive vaccine against cancer?”. Guest keynote speakers
were Gosse Adema, Irma Joosten, Jurjen Tel, Gerard
Graham, Stephan Ludwig, Andreas Krueger and Rein-
hard Fissler.

The event was a great success as the participants came
to realise that colleagues at affiliated institutions are
working on similar problems but are using fascina-
tingly different approaches to try to solve them. Du-
ring the course of the two days a growing awareness of
possible reciprocally beneficial collaborations emerged
as a stimulating and promising concept. Thus, a new
tradition of lively, mutual scientific exchange and di-
alogue between the strong life science research centres
and graduate schools within IRUN has been born and it
is planned to follow this up with regular symposia eve-
ry two years to be hosted at a different IRUN location
each time. Discussions concerning the concrete design
of a successor meeting start in spring 2012 in Miinster.

IEBIOME
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Developments and Prospects

Since its foundation in 2010, the graduate school ini-
tiative has been met with an extremely positive accep-
tance by both staff and doctorates alike, and current-
ly has well over 170 members, a total which is rising
almost daily. This is about 75% of all graduates at the
biomedical faculties. Most of the staff are members of
the Centre for Medical Biotechnology (ZMB), an in-
terdisciplinary scientific centre of the University of
Duisburg-Essen, integrating medical research at the
University Hospital and the natural sciences at Essen’s
main campus.

Another further development worth mentioning is the
Faculty of Biology’s unanimous decision in September
2011 to officially recognise BIOME’s three-year gradu-
ate curriculum as a qualitatively-equivalent alternative
pillar supporting the university’s MD/PhD educational
programme. This unique qualification enables freshly
graduated and exceptionally talented young physicians
with serious intentions of pursuing a vocation in bio-
medical research rather than in direct patient-oriented
care to gain a second doctoral degree in Biology. The
first candidate to opt for this career choice is in fact a
BIOME member, and a number of other medical can-
didates are currently earnestly contemplating following
in these pioneering footsteps.

With a total of 150 entries, five of the ten poster pri-
ze winners at the Faculty of Medicine’s Research Day

in 2011 were BIOME graduates, a significant objective
indicator of the increasing quality of our doctorates’
presentation skills.

The general coordinator is also happy to report that
there has been a marked increase in the external awa-
reness of the university’s biomedical research generated
by BIOME’s public profile, a secondary spin-off brin-
ging with it a myriad of unexpected opportunities for
expansive scientific networking. Firstly, the number
of national and international applicants drawn to our
institution has risen substantially since the school was
founded, as well as the amount of business-related inte-
rest coming from companies and organisations beyond
our campus.

Thus, it is with a shared sense of accomplishment that
BIOME is able to reflect back on an extremely success-
ful establishment and early growth phase and look for-
ward to the launches of the new GRK 1739: Radiati-
on Sciences and the core Transplantation Medicine in
April 2012. Moreover, we remain dedicated in striving
to improve the academic environment in which we
find ourselves and continue our deep commitment to
strengthening long-lasting collaborations with research
partners at similar centres of expertise located not only
at our own institution, but also at others within Germa-
ny and across Europe.
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BIOME Coordinators and Speakers

Chair

ULF DITTMER studied Biology at
the University of Bremen from 1987
until 1992 and went on to do both his
diploma and doctoral theses at the
German Primate Center in Gottingen,
receiving his PhD from the University
of Gottingen in 1995. Ulf then headed
the Viral Immunology group at the
same German Primate Center for two
years, after which he spent a further
two years as a visiting scientist at the
Rocky Mountain Laboratories, Nati-
onal Institutes of Health, Hamilton, USA. In 1999 he
returned to Germany to obtain his venia legendi in Vi-
rology at Hannover Medical School and to head the Re-
troviral Immunology group at the Institute of Virology,
University of Wiirzburg. In 2002 Ulf was appointed to
the Institute of Virology, University Hospital Essen,
firstly as an associate professor for Viral Immunology
and then as a full professor for Experimental Virology
in 2009. Since 2004 he has been closely involved with
the GRK 1045: Host-Pathogen Interaction both as vice

Chair

SVEN BRANDAU studied Biology in
Hamburg and Los Angeles and con-
ducted his PhD studies from 1993 un-
til 1996 at the Bernhard-Nocht Institu-
te for Tropical Medicine in Hamburg.
From 1996 until 2007 he worked as a
postdoctoral fellow and later as a senior
scientist and independent group leader
at the Research Center Borstel. During
his habilitation period he started fo-
cusing on cancer immunotherapy and
obtained his venia legendi in Immuno-
logy and Cell Biology at the University of Liibeck in
2003. In 2007 he moved to the University of Duisburg-
Essen where he became an associate professor in 2009.

speaker (first term of funding) and la-
ter as main speaker (second financi-
al phase). In 2009 the idea of BIOME
took form and shape in Ulf’s mind, and
he became its chairman once it was es-
tablished. During the first half of 2011
Ulf took sabbatical leave to collaborate
with Kim Hasenkrug on developing a
humanised mouse model for a pro-
posed HIV vaccine trial at the Rocky
Mountain Laboratories, NIH, Hamil-
ton, USA, returning to Europe to take
over the directorship of the Institute of Virology in Es-
sen in October 2011.

Ulf’s research focuses on the basic cellular and mole-
cular mechanisms of immunity against retroviruses as
well as vaccine development against retroviruses. He
is also interested in immunotherapy against retroviral
infections and virus-induced cancer, persistent viral in-
fections and retrovirus-induced immunosuppression.

Sven is the head of the Experimental
Research Division of the Department
of Otorhinolarnygology, University
Hospital Essen, and co-chairman of
the BIOME graduate school. He has
received several awards for his work on
experimental and translational aspects
of tumour immunology.

Sven s main research area is the immu-
nological tumour-host interaction with
a focus on myeloid cells. Additional re-
search projects aim at developing novel immunothera-
pies for head and neck cancer and investigating the role
of mesenchymal stromal cells in cancer and infection.
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Scientific Coordinators

Cellular and Molecular Inmunology
Sven Brandau, Otorhinolaryngology
Karl Sebastian Lang, Immunology
Cornelia Hardt, Iimmunology

Wiebke Hansen, Medical Microbiology
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Verena Jendrossek, Molecular Cell Biology

Hemmo Meyer, Molecular Biology
Perihan Nalbant, Molecular Cell Biology
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General Coordinator
Delia Cosgrove

Tumour and Signalling

Elke Winterhager, Molecular Biology, Tumour Research
Joachim Gothert, Internal Medicine, Haematology
Alexandra Gellhaus, Molecular Biology, Tumour Research
Hannes Klump, Transfusion Medicine

Transplantation Medicine

Ursula Rauen, Physiological Chemistry
Oliver Witzke, Internal Medicine, Nephrology
Monika Lindemann, Transfusion Medicine

Bernd Giebel, Transfusion Medicine

Ischaemia, Reperfusion and Angiogenesis
Herbert de Groot, Physiological Chemistry
Frank Petrat, Physiological Chemistry
Kerstin Bongler, Pathophysiology

DFG Graduate Course Speakers
GRK 1045: Host-Pathogen Interaction
Ulf Dittmer, Experimental Virology

GRK 1739: Radiation Sciences
Verena Jendrossek, Molecular Cell Biology

General Coordinator

DELIA COSGROVE studied English
and Environmental and Geographi-
cal Science at the University of Cape
Town, South Africa, with a third major
in Botany which included independent
research on the difference in flamma-
bility of plants both within and exter-
nal to the fynbos biome. She graduated
from UCT in December 1989. From
1990 until 1999 she lived and worked
in Genoa, Italy and Essen, Germany
where she gathered experience and ex-
pertise in transferring English language business and
cross-cultural skills to globally-oriented professionals
at various international companies as well as to trainees
on educational programmes at state-approved acade-
mies. The birth of twins in 1999 led to a career break
until 2004 when Delia was appointed as the coordina-

GRK 1431: Gene Transcription
Ann Ehrenhofer-Murray, Genetics

tor of the then newly established GRK
1045: Host-Pathogen Interaction at the
University of Duisburg-Essen. In 2009
she moved on to her present position
to focus on the detailed formation of
BIOME and has been responsible for
the daily management and general de-
velopment of the graduate school since
then.

Important to Delia is facilitating to en-
sure that there is an open and dignified
rapport between all members of the graduate school
and the faculties. Creativity of vision for BIOME, re-
spect for graduate issues and integrity as well as the
symbiotic investment in long-term international inter-
disciplinary scientific exchange are further aspects to
be especially cultivated in the current academic terrain.
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Cellular and Molecular Immunology

KARL SEBASTIAN LANG stu-
died Medicine at the University of
Innsbruck, University of Tiibingen,
King’s College Hospital, London,
and Yale University. He sat his final
exam in 2001 in Tibingen where
he also did his doctoral thesis at the
Department of Immunology and
was promoted to medical doctor.
Karl held postdoctoral positions at
the Department of Physiology in
Tiibingen and the Department of
Pathology in Ziirich where, in 2007,
he attained his habilitation for Im-
munology. From 2007 until 2008
this was followed by a stint at the
Ontario Cancer Institute Toron-
to. Since 2008, Karl is a principal
investigator at the Department of
Gastroenterology, Hepatology and
Infectiology in Diisseldorf and,
since 2011, a full professor and the
Director of the Institute of Immu-
nology at the University of Duis-
burg-Essen.

Karl’s work has been acknowledged
by numerous prestigious research
foundations and his papers have
been prolifically published in high-
ly esteemed journals. Karls re-
search focuses on the role of T cells
in chronic viral infections and au-
toimmune diseases as well as the in-
fluence of type I interferons and T
cell responses. He has just recently
published a ground-breaking paper
on the crucial role of macrophages
in lowering type I interferon res-
ponses and the activation of adap-
tive antiviral immune responses in
the prevention of the fatal outcome
of infection.

CORNELIA HARDT completed
her medical doctor’s degree in Cel-
lular and Molecular Immunology
at the University of Mainz in 1990.
She received the venia legendi in
Molecular Medicine in 1999 at the
Ruhr University of Bochum. She
became a university professor in
Immunolgy in 2002 at the Universi-
ty Hospital Essen. She is a member
of the editorial board of the journal
“Genes and Immunity”. Her re-
search background is cellular and
molecular immunology, human
genetics and immunogenetics. The
main focus of Cornelia’s research is
on genomics, epigenomics, phar-
macogenomics and immunregu-
lation of complex diseases such as
multiple sclerosis.

SVEN BRANDAU

Please refer to the “Chairs” section
for this biography.

WIEBKE HANSEN studied Bio-
logy at the Carolo-Wilhelmina Uni-
versity of Braunschweig. From 1997
until 2000 she did her PhD studies
at the German Research Centre for
Biotechnology in Braunschweig
on the optimisation of retroviral
vectors for human gene therapy.
In 2000 Wiebke Hansen started to
focus her research on molecular
immunology as a postdoctoral sci-
entist in the Mucosal Immunology
group at the Helmholtz Centre for
Infection Research. In 2007 Wiebke
moved to the University Hospital
Essen, where she has been working
as a group leader of Immunregu-
lation at the Institute of Medical
Microbiology up until the present.
Wiebke Hansen received the venia
legendi in Medical Microbiology
and Immunology in 2010.

Wiebke’s main research focus is on
regulatory T cells which are well
known key players in immunolo-
gical homeostasis and thought to
be involved in the regulation of
different immune responses. By
molecular and functional analysis
she could identify molecules highly
expressed by this immunosuppres-
sive T cell subset. In further stu-
dies the Immunregulation group is
currently developing new approa-
ches to modulate regulatory T cells
function in vivo for the treatment
of dysregulated immune responses
during chronic infections and can-
cer.



GENETICS AND CELL BIOLOGY 21

Genetics and Cell Biology

VERENA JENDROSSEK stu-
died Pharmacy at the University of
Wiirzburg and Cell Biology at the
Ecole Pratique des Hautes Etudes,
University of Paris. From 1988 until
1992 she did her PhD studies at the
University of Gottingen on the ana-
lysis of NADPH-oxidase in immu-
ne cells from patients with chronic
granulomatosis. She then started
focusing her research on the mole-
cular mechanisms of stress-induced
apoptosis as a postdoctoral scientist
at the Department of Pediatric On-
cology, University of Gottingen. In
2000 Verena moved to the Univer-
sity of Tiibingen where she conti-
nued her work on stress-induced
apoptosis at the Departments of
Physiology and of Radiation Onco-
logy where she received the venia le-
gendi in Physiology in 2003. In 2007
she obtained a full professorship for
Cell Biology at the University Hos-
pital Essen, where she established
the Molecular Cell Biology group at
the Institute for Cell Biology (IFZ).
Verena is one of the coordinators of
the BIOME core Cell Biology and
Genetics and will direct the GRK
1739 “Molecular determinants of
the cellular radiation response and
their potential for response mo-
dulation” as its speaker. The GRK
1739 is a novel German Research
Foundation (DFG) funded research
training programme at the Univer-
sity of Duisburg-Essen which will
be launched in April 2012.

Verena’s main research focus is the
analysis of molecular mechanisms
of the cellular response to chemo-
and radiotherapy with a focus on
the signalling pathways involved
in therapy-induced cell death and
associated intrinsic and microenvi-
ronment-mediated resistance me-
chanisms. Moreover, the molecular
details of radiation-induced normal
tissue damage are explored with a
focus on the regulation of radia-
tion-induced tissue inflammation
and fibrosis. These studies aim at
identifying novel targets for a mo-
dulation of the cellular radiation re-
sponse. The promising approaches
to improve treatment outcome are
tested in vitro as well as in animal
models.

. o N
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HEMMO MEYER studied Human
Biology and Medicine at the Uni-
versity of Marburg, Germany, whe-
re he also received his PhD working
on the molecular cell biology of hu-
man cytomegalovirus maturation.
He then moved on to work at the
Imperial Cancer Research Fund in
London and Yale University Medi-
cal School, USA, as a postdoctoral
fellow. During this time, he became
interested in a regulatory system
that is governed by the p97 ATPase.
His work revealed the basic prin-
ciples of the system and contribu-
ted to establishing p97 as a central
element of the ubiquitin-proteaso-
me system. He then moved to ETH
Zurich, Switzerland, as an inde-
pendent group leader. During this
time, his group revealed that p97
constitutes a novel regulatory layer
in chromatin-associated processes
that ensures the genomic stability
of proliferating cells. In 2009, Hem-
mo Meyer accepted a professorial
position at the Centre for Medical
Biotechnology in Essen.

i
i

His goal is to tackle key questions in
the molecular biology of cell cycle
regulation relevant for cancer deve-
lopment and aging using state-of-
the art technology in an internatio-
nal network of collaborations. With
regard to young academia, he ho-
pes to transmit his own excitement
about basic research in molecular
cell biology.
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PERIHAN NALBANT studied
Chemistry at the TU Dortmund.
She completed her PhD studies
from 1997 until 2000 at the Max-
Planck Institute for Molecular Phy-
siology on the characterisation of
sodium/phosphate co-transporters
and their regulation by naturally
occurring antisense mRNAs. Du-
ring her postdoctoral studies at the
Scripps Research Institute (La Jolla,
CA, USA) she focused on the de-
velopment of live-cell fluorescent
biosensors to measure the activities
of Rho GTPase proteins most pro-
minently known to control the dy-
namics of the actin cytoskeleton. In
2007 she visited the Cardiff School
of Biosciences as an independent re-
searcher to establish fluorescence-
based high-throughput screens for
RNAi based pathway analyses. Pe-
rihan moved to the University of
Duisburg-Essen in 2008 as a junior
professor for Molecular Cell Biolo-
gy up until the present.

Perihan’s research is mainly fo-
cused on Rho GTPase signalling
pathways controlling the dynamics
of the actin cytoskeleton during cell
migration and other cellular pro-
cesses related to cancer cell invasi-
on. Her group is using a multiface-
ted approach including fluorescent
biosensors, RNAi and high-resolu-
tion live-cell imaging to dissect how
the complex network of upstream
regulators affects localised Rho
protein signalling and how this is
translated into normal as well as
aberrant cell migration.

BERND GIEBEL studied Biology
at the University of Cologne and
received his PhD in 1996 at the Ins-
titute for Developmental Biology in
Cologne. In his thesis he investiga-
ted aspects of the Notch signalling
pathway during early neurogene-
sis of Drosophila melanogaster. In
1999 he moved to the Heinrich-
Heine-University of Diisseldorf
and started to work with human
haematopoietic stem and progeni-
tor cells. There, he also established
his research group focusing on the
mechanisms which control the de-
cision of self-renewal versus diffe-
rentiation of human somatic stem
cells. In 2008 he received the venia
legendi in Molecular Medicine. In
November of the same year he mo-
ved with his group to the Institute
of Transfusion Medicine, Universi-
ty Hospital Essen where he has con-
tinued his studies on human soma-
tic stem cells. Via the identification
of two asymmetrically segregating
proteins in dividing human haema-
topoietic stem and progenitor cells,
the tetraspanins CD53 and CD63,
he became interested in exososo-
mes, small vesicles participating in
intercellular communication. Cur-
rently, as a second topic, his group
is establishing techniques to purify
and analyse exosomes for clinical
applications.
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Ischaemia, Reperfusion and Angiogenesis

HERBERT DE GROOT stu-
died Biology and Medicine at the
RWTH Aachen and the University
of Diisseldorf. He received his PhD
in 1982 and his MD in 1987. From
1982 to 1988 he worked in Diissel-
dorf at the Institute of Physiological
Chemistry I. This work was inter-
rupted in 1986 by a research stay at
the University of Rochester Cancer
Center, New York, and completed
in 1988 by receiving the venia legen-
di in Physiological Chemistry (Bio-
chemistry). From 1989 to 1992 he
served as a Heisenberg fellow lea-
ding one of the two working groups
of the clinical research group “Liver
Injury” at the Institute of Physiolo-
gical Chemistry I and the Depart-
ment of Gastroenterology, Univer-
sity of Diisseldorf. In this period he
also spent a nine-month clinical pe-
riod at the Department of General
Surgery, University of Tiibingen. In
1992 Herbert was offered the chair
in Physiological Chemistry at the
University Hospital Essen.

Herbert de Groot’s research focus is
on the mechanisms of cell and tis-
sue injury, especially those induced
by ischaemia (oxygen deficiency).
Current projects include studies
on the injury of the intestine, kid-
ney and other organs by ischaemia
and subsequent reperfusion, on
tissue injury by haemorrhagic and
septic shock, and on muscle injury
by trauma. In addition, he is deve-
loping nano- and microcapsules for
the use of artificial oxygen carriers
(blood substitutes).

FRANK PETRAT studied Biology
at the Ruhr University of Bochum
and received his diploma in 1997
(focus: animal physiology). He then
joined the Institute of Physiological
Chemistry at the University Hospi-
tal Essen as a graduate student and
received his PhD in 2000 (focus: to-
xicity/detection of intracellular iron
ions). In 2001 Frank Petrat became
a group leader and research associ-
ate. He started studying the poten-
tial of NAD(P)H to act as a direct
operating antioxidant in 2003 as a
scientific assistant. These studies
were completed in 2007 by recei-
ving the venia legendi in Physiolo-
gical Chemistry (Biochemistry). As
from 2006 he established various
animal models for questions in ap-
plied emergency medicine and is
still working as a group leader in
the field of pathobiochemistry and

-physiology.

The main research interests of
Frank Petrat are in vivo aspects of
tissue ischaemia/reperfusion (oxy-
gen deficiency/reoxygenation) in-
jury, e.g. of the small intestine as
well as under conditions such as
haemorrhagic and septic shock.
Based on clinically relevant and
well-controlled animal models, the
consequences of tissue ischaemia/
reperfusion, mechanistic aspects,
diagnostic parameters and the-
rapeutic/protective strategies are
being studied.

KERSTIN BONGLER studied
Biology at the Ruhr University of
Bochum. From 1999 until 2003 she
conducted her PhD studies at the
Max Planck Institute for Physiolo-
gical and Clinical Research in Bad
Nauheim. In her thesis, she identi-
fied differentially expressed genes
in growing collateral arteries. In
2003 Kerstin moved to the Institu-
te of Pathophysiology at the Uni-
versity Hospital Essen. Here, she
focused her research on cardiopro-
tective strategies in order to redu-
ce myocardial infarction. In 2009,
Kerstin Bongler received the venia
legendi in Pathophysiology.

Kerstin is interested in the cardio-
protective phenomena of ischaemia
pre- and post-conditioning which
reduce myocardial infarction. Here,
her research focuses on the role of
mitochondria, which are central for
cell survival following ischaemia
and reperfusion. Kerstin Bongler
characterises the translocation of
proteins into mitochondria and
studies the importance of specific
proteins for mitochondrial func-
tion.
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Tumour and Signalling

ELKE WINTERHAGER studied
Biology at the RWTH Aachen, Ger-
many, and did her PhD studies in
the field of vision research at the
Research Centre Jiilich. From 1980
she started working as a postdocto-
ral researcher at the Department of
Anatomy, RWTH Aachen, where
she focused on membrane biology
in the field of reproductive biology
and received her venia legendi in
Anatomy in 1986.

In 1986 Elke took over the positi-
on of a study director and head of

JOACHIM GOTHERT studied
Medicine at the Universities of Bo-
chum, Hamburg, Liibeck, London
(University College, UK) and Yale
(New Haven, CT, USA). He obtai-
ned his medical doctorate by stu-
dying the function of immune cells
in preterm infants from 1996 until
1998 at the Institute of Immunolo-
gy and Transfusion Medicine, Me-
dical University of Libeck. From
1998 until 2000 he started his medi-

Department of Reproductive Toxi-
cology at the company Griinenthal,
Aachen.

In 1990 she moved to the Univer-
sity of Duisburg-Essen’s University
Hospital as a professor in Anatomy
and Embryology and switched to
the Institute of Molecular Biology
in 2008. Her main research focus
is on the cell biology of the endo-
metrium during embryo implanta-
tion, embryonic signalling during
implantation and hormonal regu-
lation of endometrial genes. Re-
cently she has focused on placental
function and development in mice
and humans. Besides using sever-
al knockout and transgenic mouse
models, she also uses trophoblast
stem cells as a model for the regu-
lation of trophoblast lineage de-

cal training as a resident physician
at the Department of Haematology
and Oncology, University Hospital
Hamburg. In 2000 he commenced
his postdoctoral training as a scho-
lar of the German Research Found-
ation (DFG) at the Cancer Biology
Division (Institute for Child Health
Research) in Perth, Australia. The
focus of his research was studying
normal and malignant haemato-
poietic development in genetically
modified mouse models. From
2002 until 2003 he continued his
studies at the same Australian ins-
titution as a senior research fellow.
In 2004 he returned to Germany
and started his own research group
at the Department of Haematology,

velopment. Her main interest is
deciphering the role of direct cell-
cell communication via connexion
channels for this process. In close
collaboration with the Department
of Gynaecology she works on the
pathomechanisms of preeclampsia.
Since May 2004 she is a reviewer on
the DFG board for the study sec-
tion “Molecular Biology”.

Besides her research work, Elke has
held different political positions:
from 1996 to 2000 she was Vice
President for Research of the Uni-
versity of Duisburg-Essen and from
2001 to 2003 Associate Dean for
Research at the Medical Faculty of
the University of Duisburg-Essen.

University Hospital Essen. In 2008
he was awarded a junior research
group grant from the Stem Cell
Network of North Rhine Westpha-
lia. In 2009 he completed his specia-
lised training in internal medicine.

The main focus of his research is on
the molecular regulation of normal
blood development as well as gene-
tic events leading to the develop-
ment of leukaemia. Amongst other
findings he demonstrated in gene-
tic studies that adult bone marrow
stem cells are primarily of foetal
origin.



ALEXANDRA GELLHAUS stu-
died Biology at the Carl von Os-
sietzky University of Oldenburg.
From 1999 until 2003 she studied
for her PhD at the Institute of Ana-
tomy at the University Hospital Es-
sen, investigating the effect of dif-
ferent gap junction channels on the
proliferation and invasion capacity
of malignant trophoblast cells. In
2003 Alexandra Gellhaus continu-
ed her work as a postdoctoral scien-
tist in the Institute of Anatomy and
focused her research on the regu-
lation of CCN family proteins and

HANNES KLUMP is a principal
investigator and physician at the
Institute for Transfusion Medici-
ne, University Hospital Essen. He
received his diploma (equivalent
to an MSc degree) and PhD in Ge-
netics from the University of Vien-
na for his studies on picornaviral
proteinases. From 1998 until 2003
he worked as a postdoctoral fellow
at the Heinrich Pette Institute for
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connexins in human trophoblast
proliferation and invasion behavi-
our. She works in close collaborati-
on with the Department of Gynae-
cology on the pathomechanisms of
preeclampsia, a pregnancy disease
which is characterised by intraute-
rine growth restriction and preterm
birth. After two breaks (2007-2008
and 2010-2011) during which she
was on maternity leave, she con-
tinued her work as a postdoctoral
researcher and, in 2008, moved to
the Institute of Molecular Biology
in Essen until present. In 2011 Ale-
xandra Gellhaus started to prepare
her habilitation for Molecular Bio-
logy which she will finish in 2012.

Alexandra’s main research focus is
the regulation of trophoblast pro-
liferation and invasion - processes

Experimental Virology and Immu-
nology in Hamburg. His studies fo-
cused on the development of a no-
vel, picornaviral 2A-esterase based
co-expression system for retroviral
gene therapy vectors and the in vi-
tro development and expansion of
haematopoietic stem and progeni-
tor cells (HSPCs) mediated by ecto-
pic expression of the homeodomain
transcription factor HOXB4. From
2004 until 2008, he pursued and
extended his work on these topics
in the Department of Experimental
Haematology at Hannover Medical
School (MHH) where he became a
group leader within the cluster of
excellence “REBIRTH” (JRG Dif-

which are indispensable for proper
placenta and embryo development.
Furthermore, she is interested in
the identification of deregulated
placental genes in preeclampsia
which is associated with impaired
trophoblast invasion and often
results in intrauterine growth re-
striction. Meanwhile, it has become
clear that this in turn seems to pro-
gramme coronary heart disease
and hypertension in adults. She
could show that CCN3, a matri-
cellular protein which is expressed
in the trophoblast and in placental
endothelial cells, is deregulated in
preeclampsia and might be associ-
ated with the deficient trophoblast
invasion. In addition, she identified
the CCN3 dependent signalling pa-
thways regulating trophoblast pro-
liferation and invasion.

ferentiation). After receiving his
medical degree at MHH in 2008 he
moved to the Institute of Transfu-
sion Medicine in Essen. Since then,
his laboratory has continued to
work on the in vitro development
and expansion of HSPCs from plu-
ripotent embryonic stem cells and
the molecular mechanisms under-
lying the stem cell supporting acti-
vities of HOXB4. Furthermore, he
initiated work on the reprogram-
ming of mouse, marmoset and hu-
man cells back to the pluripotent
state as a starting point for studies
on autologous somatic gene and
cell therapy of the haematopoietic
system.
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Transplantation Medicine

URSULA RAUEN studied Medi-
cine in Diisseldorf and in Aberde-
en, Scotland, from 1984 until 1991.
She did her internship (AiP) in
Tiibingen (Department of General
Surgery, Eberhard-Karls Universi-
ty) in 1991/92 and received her MD
in 1993 (Heinrich-Heine Universi-
ty Diisseldorf) with a thesis on the
preservation injury of liver endo-
thelial cells. From 1993 until 2008
she worked as a group leader at
the Institute of Physiological Che-
mistry, University Hospital Essen,
where she focused her research on
the mechanisms of cold-induced
cell injury and the prevention of
preservation injury. She received
the venia legendi in Physiological
Chemistry in 2000 with a thesis on
cold-induced apoptosis. Since 2008
she is the professor of Physiological
Chemistry at the Medical Faculty of
the University of Duisburg-Essen
and, from 2008-2011, she was a
research coordinator of the DFG-
funded clinical research unit “Op-
timisation of Living-Related Liver
Transplantation” (KFO 117).

Current research interests focus
further on the intracellular mecha-
nisms of cold-induced cell and tis-
sue injury and the mechanisms of
preservation and cryopreservation
injury. New mechanistical insights
have already led to the develop-
ment of a new cardioplegic/organ
preservation solution (currently in
its first clinical studies), a vascular

preservation solution (approved
for clinical use) and a solution for
the hypothermic storage of cells for
experimental uses. A better under-
standing of the molecular mecha-
nisms leading to injury or com-
promising post-storage function is
aimed at to provide a basis for the
further refinement of the methods
for the transport and storage of
cells and tissues for clinical (and
experimental) purposes.

OLIVER WITZKE studied Medi-
cine at the University Hospital Es-
sen, receiving his medical doctorate
in 1996. From 1997 until 1999 he
conducted research at the Nuffield
Department of Surgery, Transplant
Immunology, University of Oxford
on tolerance induction after organ
transplantation. Back in Germa-
ny, from 2000 until 2003, Oliver
worked as a researcher at the Uni-
versity Hospital Essen while ear-
ning a specialist qualification in in-
ternal medicine. In September 2003
he became the senior physician at
the Clinic for Renal and Hyperten-
sion Diseases in Essen. A further
specialist qualification in nephro-
logy was acquired in 2004, follo-
wed by the venia legendi in Internal
Medicine in 2005 with a thesis on
the mechanisms of T cell immune
tolerance and T cell immune defici-
ency. In 2006 Oliver was appointed
head of the Outpatients” Clinic for
Nephrology and Transplantation
and, a year later, the deputy medical
director of the Clinic for Nephrolo-
gy, University Hospital Essen. Bet-
ween 2006 and 2010 Oliver Witzke
increased his expertise in the area
of infectiology and became incre-
asingly involved in Eurotransplant
through the German Transplan-
tation Society (DTG). Since 2011
Oliver is the head of the section for
Clinical Infectiology at the Univer-
sity Hospital Essen.

Oliver’s main research interests are
transplantation immunology and
infectiology as well as T cell func-
tion under immunosuppression.



MONIKA LINDEMANN studied
Medicine at the then University of
Essen until 1994. From 1990 until
1992 she did the experimental part
of her doctoral thesis at the Ins-
titute of Immunology and, from
1994 until 1995, at the Clinic for
Internal Medicine (Endocrinolo-
gy and Nephrology), both at the
University Hospital Essen. In 1996
she completed her doctoral thesis
on the molecular analysis of tu-
mour necrosis factor gene loci in
humans and, thereafter, worked as
a research assistant at the Institute
of Immunology in Essen. She rota-
ted between Medical Microbiology,
Virology and Clinical Chemistry
from 1996 until 2001. Since 2001
she is a specialist in Laboratory Me-
dicine. In 1996 she started to focus
her research on cellular immunity
in immunocompromised patients
and, since 1998, she has been wor-
king as the group leader of Cellular
Immunity. In 2006 Monika Linde-
mann received the venia legendi in
Immunology. Since 2009 she has
continued her research at the Ins-
titute of Transfusion Medicine in
Essen where she is currently also a
lecturer. In the German Society for
Immunogenetics (DGI), Monika
Lindemann has been the chairman
of the educational committee since
2006 and a board member since
2009. In 2012 she was appointed
as a professor. She has received the
following specialist training qualifi-
cations: Laboratory Medicine (Arz-
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tekammer, 2004), Immunogenen-
tics (DGI, 2006) and Immunology
(German Society for Immunology,
DGHI, 2011).

Monika Lindemann’s main re-
search focus is on transplantation
medicine and T cell immunity. She
is especially interested in immune
transfer via transplantation, cellu-
lar vaccination responses in trans-
plant recipients, immune reconsti-
tution after transplantation and in
vitro markers of rejection.
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GRK 1045: Host-Pathogen Interaction

ULF DITTMER

Please refer to the “Chairs” section for this biography.

GRK 1431: Gene Transcription

ANN EHRENHOFER-MURRAY
studied Biochemistry at the ETH
Zirich, Switzerland. She conduc-
ted her graduate research on mul-
tidrug resistance proteins in yeast
and obtained her PhD in 1994, also
from ETH Ziirich. From 1994 until
1997 she went to the University of
California, Berkeley, USA for her
postdoctoral studies on chroma-
tin and DNA replication. She sub-

sequently started an independent
research group at the Max-Planck-
Institute of Molecular Genetics in
Berlin. Ann became an associate
professor of Genetics at the Justus
Liebig University in 2004 and a full
professor of Genetics at the Uni-
versity of Duisburg-Essen in 2005.
She has been head of the DFG gra-
duate research training programme
“Transcription, chromatin struc-
ture and DNA repair in develop-
ment and differentiation” since
2006.

The research focus of Ann’s group
is to understand how cells organise
their genetic material in so-called

GRK 1739: Radiation Sciences

VERENA JENDROSSEK

Please refer to the “Genetics and Cell Biology” section for this biography.

chromatin in the cell nucleus. Dif-
ferences in chromatin packaging
regulate gene expression, which is
important for instance for the ad-
aptation of unicellular organisms
to changing environmental condi-
tions and for the development of
individual cell types within multi-
cellular organisms. Ann’s work has
identified key regulators and me-
chanisms required to establish re-
pressed domains in the eukaryotic
genome.
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Molecular mechanisms of radiation-induced

normal tissue damage

Federica Cappuccini

Radiation-induced pneumonitis and fibrosis constitute
dose-limiting side effects of thorax or total body irradi-
ation. In vivo investigations suggest that inflammatory
responses of the lung tissue involve a complex set of in-
teractions between different resident cell populations,
the extracellular matrix (ECM) and infiltrating immu-
ne cells. As observed for other fibrotic diseases, an im-
paired balance between inflammation and repair may
be causative for extensive remodelling processes and fi-
nally fibrosis. However, it is still controversial whether
the inflammatory reaction is a prerequisite for progres-
sion to lung fibrosis. Previous studies in our lab showed
that the lack of the death receptor CD95 or its ligand
prevents radiation-induced lung inflammation (Henz-
zelmann et al., JNCI 2006). Moreover, it was found that
radiation triggers a delayed damage to resident cells, as
higher albumin levels and caspase-3/7 activation in the
BALF (bronchoalveolar lavage fluid) of irradiated mice
were observed at day 21 (Cappuccini, Eldh et al., Ra-
diotherapy and Oncology, 2011).

An improved understanding of the mechanisms lin-
king the initial tissue injury to the inflammatory res-

Institute of Cell Biology (Cancer Research)
Group: Verena Jendrossek

ponse and fibrosis development is a prerequisite for
developing effective radioprotective strategies. There-
fore, considering that the network of pathologic events
leading to tissue inflammation and fibrosis is not com-
pletely understood, the aim of the present thesis is to
define cellular and molecular changes that promote
radiation-induced pneumonitis and fibrosis in a muri-
ne model of radiation-induced pneumopathy.

For this purpose C57BL/6 or specific genetically modi-
fied mice (e.g. RAG2") receive 15 Gray (Gy) of thoriac
irradiation in a single dose. Lung tissue is collected over
30 weeks after irradiation and used for FACS staining to
characterise the (pheno)type of the cell populations or,
alternatively, for histological and immunohistochemi-
cal analyses of molecular and morphological changes.

Interestingly, as an early result, the analysis of lung
sections at day 21 revealed radiation-induced chan-
ges in the morphology of resident cells. In particular,
irradiation triggered a time-dependent formation of
lipid-loaded macrophages and endothelial cells (Figure
1), suggesting a disturbance of lipid metabolism in the

0

% of foamy macrophages

Figure 1: Irradiation triggers the formation of lipid-loaded resident lung cells: WT mice received 0 Gy (sham-control) or 15 Gy hemithorax irradiation. A) Elec-
tron microscopy picture of a lipid-loaded endothelial cell at day 21 post-irradiation (white arrows: lipid droplets; scale bar: 2 ym). B) Semi-thin section (0,5 pm)
showing a lipid-loaded macrophage at day 42 post-irradiation (black arrows: lipid droplets; scale bar: 10 pm). C) Quantification of lipid-loaded macrophages at
day 21 and day 42 in semi-thin slices. Data represent the mean percentage + SD in lipid-loaded macrophages on the total macrophage number (=100%) obtained
in > 3 different sections/value; 2 mice were analysed per condition (n.s., no significant difference; two-tailed unpaired t test). (Adapted from Cappuccini, Eldh et

al., Radiotherapy and Oncology, 2011).



CELLULAR AND MOLECULAR IMMUNOLOGY 31

C57BL/6

/fﬁ PO

¢
V

e
 fl F Ry

*
10 1 —
3
123
2 5
£
°
S 6 -
3o
B
2 4
pe
S
Z 21
0 - & m
o) T
0610 Q.P‘G

Figure 2: Lack of mature T and B lymphocytes sensitizes to radiation-induced lung fibrosis: RAG-27- and C57BL/6 wild type mice received 0 Gy (sham-control) or 15 Gy
whole thorax irradiation. Histological analysis was performed in Masson-Goldner Trichrome stained lung sections 24 weeks after irradiation (scale bars: 100 pm). (A)
Representative light microscopy pictures of Masson-Goldner Trichrome stained lung sections; (B) Quantification of fibrotic foci in irradiated mice 24 weeks after irra-
diation. Data represent the mean number of foci counted in > 3 sections (2 mice per condition) (*significant difference p < 0.05; two-tailed unpaired t test). (Adapted

from Cappuccini, Eldh et al., Radiotherapy and Oncology, 2011).

irradiated lung tissue during the pneumonitic phase.
At present, the phenotype of the macrophages is being
analysed in more detail.

FACS staining of cells obtained from digested lung
tissue showed a time-dependent increase in the total
number of leukocytes after irradiation. Moreover, in
despite of an unaffected percentage of CD4" T cells at
day 21, C57BL/6 irradiated mice presented an higher
percentage of activated CD4" T cells and a significant
increase in the percentage of CD4'/CD25*/Foxp3* T
cells.

To gain more insight into the role of T lymphocytes, we
analysed whether the late effects of thorax irradiation
would be altered in RAG-2" mice. Due to a total inabi-
lity to initiate V(D)] rearrangement, RAG-2"" mice fail
to generate mature T and B lymphocytes. Experiments
performed on this mouse strain revealed that the loss
of mature T and B cells lead to an earlier onset of fib-
rosis-associated histological changes upon irradiation
(24 weeks) compared to the control mice with normal
mature T and B cells (Figure 2) (Cappuccini, Eldh et al.,
Radiotherapy and Oncology, 2011).

Other preliminary data indicate that thorax irradiation
triggers changes in the equilibrium between different
recruited or resident immune cells, as well as micro-en-
vironmental alterations that may promote the change
in the phenotype of the immune cells in the lung tissue
(unpublished data).

Taken together, the present results from this project
demonstrate that radiation-induced tissue damage is
associated with a delayed disturbance of tissue integ-
rity and a massive recruitment of inflammatory cells.
Importantly, mature lymphocytes are necessary to sup-
press fibrotic changes.

Current investigations are focusing on the characteri-
sation and on the role of alveolar macrophages, as well
as infiltrating leukocytes to shed light on the interac-
tions between the innate and adaptive immunity and
their functional relevance for the onset/resolution of
inflammation and/or fibrosis in response to ionising
radiation.
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Expression control of ER aminopeptidases in me-
lanoma cells and its influence on CD8" T cell epi-

tope generation

Christin Seifert

Malignant melanoma, the black skin cancer, can be se-
lectively destroyed by autologous CD8" T lymphocytes.
The selectivity is provided by the interaction between
the T cell receptor (TCR) and specific surface comple-
xes, consisting of antigenic peptides bound to MHC
class I molecules. The antigenic peptides originate from
the degradation of tumour proteins, so-called tumour
antigens (Figure 1). In general, the multi-catalytic pro-
teasome complex initiates the cleavage of tumour anti-
gens into peptide fragments of different length, thereby
defining the C-terminus for the majority of peptides
presented by MHC class I molecules. While some of the
proteasome products are of the correct size for direct
MHC class I binding others are N-terminally elongated
peptide precursors that require further trimming by
aminopeptidases. Currently two human ER-localised
aminopeptidases are known, ERAP1 and ERAP2.

While ERAP1 is known to be of specific relevance for
the efficient generation of viral and parasitic antigenic
peptides, the importance of the peptidase in proces-
sing tumour-associated peptide epitopes has not been
determined. Thus, the aim of this thesis was to define
the role of ERAP1 in antigen presentation by melano-
ma cells. As a working model, the autologous tumour-
CD8* T cell system of melanoma patient Ma-Mel-86
was selected. In the cell line Ma-Mel-86a, established
from a metastasis of this patient, ERAP1 expression
was stably down-regulated by shRNA. Importantly,
ERAPI knockdown did not influence the overall MHC
class I surface expression level. To determine the ef-
fect of reduced ERAP1 expression in tumour cells on
antigen presentation, autologous CD8" T cells derived
from peripheral blood were initially stimulated for se-
veral times with Ma-Mel-86a cells. Subsequently, the
bulk CD8* T cells were analysed for their capability to
recognise Ma-Mel-86a in comparison to ERAP1 shR-
NA transfected Ma-Mel-86a melanoma cells. Interes-
tingly, ERAP1 down-regulation impaired the recogni-
tion of Ma-Mel-86a melanoma cells by autologous bulk

Clinic of Dermatology
Group: Annette Paschen

CD8" T lymphocytes, suggesting that reduced ERAP1
activity led to an alteration of the antigenic epitope re-
pertoire presented by MHC class I molecules. Dimini-
shed ERAP1 expression also decreased the recognition
of the tumour cells by autologous CD8" T cell clones of
different specificities.

Due to the important role of ERAP1 in epitope pre-
sentation by melanoma cells the expression profiles
of ERAP1 and ERAP2 as well as their regulation in
several cell lines were analysed. Interestingly, the cell
lines strongly differed with respect to their ERAP1 and
ERAP?2 expression levels and with respect to the regu-
lation of ERAPs by Interferon-y.

The results of this thesis demonstrate that ERAP1 plays
an important role in the generation of tumour antigen
epitopes in melanoma cells. Thus, it is assumed that a
heterogeneous ERAP expression in metastasis of tu-
mour patients is associated with qualitative alterations
in the antigenic MHC class I peptide repertoire. This
effect could influence the efficiency of epitope-specific
tumour therapies such as the adoptive transfer of TCR-
transgenic CD8" T cells and should be taken into con-
sideration for therapy design.

The results of this thesis were selected for oral presen-
tation on following meetings / congresses:

« 8th Cancer Immunotherapy Annual Meeting , 2010,
Mainz

o 16th International AEK Cancer Congress, 2011,
Diisseldorf

« IRUN Symposium on Immune Recognition of Patho-
gens and Tumours, 2011, Mithlheim an der Ruhr
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Figure 1: The MHC class I antigen processing und presentation pathway. Antigen processing in the cytosol (1), antigen processing in the ER (2), MHC class I assem-
blingin the ER (3), cell surface presentation of the peptide-MHC class I complex (4). Antigen presenting cell (APC), amino acid (aa), B2-microglobulin (32m), calnexin
(Cnx), calreticulin (Crt), endoplasmic reticulum (ER), ER aminopeptidases (ERAPs), major histocompatibility complex class I (MHC class I), heavy chain of the MHC class
I'molecules (HC), tapasin (Tpn), transporter associated with antigen processing (TAP), T cell receptor (TCR), cytotoxic T-lymphocyte (CTL).
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Functional analyses of haematopoietic
CD133*CD34* and CD133"*/-CD34" cells
challenge the existence of human common

myeloid progenitor cells

André Gorgens

Haematopoietic stem cells (HSC) are required to susta-
in the daily production of hundreds of millions of spe-
cialised blood cells fulfilling different functions. Since
HSCs have been used for clinical applications for more
than 40 years now, they represent the best-studied so-
matic stem cell entity so far. However, there are many
unresolved questions regarding the mechanisms that
control their development including their differentia-
tion'.

According to the classical model of human hemato-
poiesis, HSCs give rise to multipotent progenitor cells
(MPPs), the ancestors of lineage restricted common
lymphoid and common myeloid progenitor cells (CLPs
and CMPs). CLPs are proposed to further sustain T
cell, B cell and Natural Killer (NK) cell differentiation
potentials, while CMPs give rise to granulocyte/macro-
phage progenitors (GMPs) as well as megakaryocyte/
erythrocyte progenitors (MEPs) (Figure 1).

Some recent findings, which identified lymphoid-my-
eloid primed progenitors (LMPPs) in mouse and man,
have challenged this model. For example, cells have
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Figure 1: The classical model of human hematopoiesis
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been identified with partial myeloid and lymphoid po-
tentials, which had lost their potential to form erythro-
id/megakaryocytic cells*™*

Previous results of our group showed that upon cul-
tivation, umbilical cord blood derived CD133*CD34*
cells segregate into a CD133*CD34" (CD133*) and a
newly arising CD133"*-CD34* (CD133"") cell popula-
tion (Figure 2A). Apart from identifying differentially
expressed cell surface antigens which we could associ-
ate with asymmetric cell divisions, our work showed
that primitive haematopoietic cells revealing long-term
myeloid potentials exclusively resided within CD133*
cell populations’.

Since we could associate CD133 expression with asym-
metric cell divisions, we wondered whether CD133
also reflects lineage decisions during human HSPC
development. Thus, we decided to analyse the deve-
lopmental potential of both CD133 subpopulations in
more detail.

We first tested for long-term lymphoid potentials
(using the NK-initiating cell in vitro assay) and tes-
ted for cells which upon transplantation are able to
reconstitute the haematopoietic system of immune-
compromised NOD/SCID-mice (SCID-repopulating
cells, SRCs). Similar to HSPCs with long term myeloid
potentials, HSPCs with long-term lymphoid potenti-
als (NK-ICs) as well as SRCs exclusively derived from
CD133" cell fractions as well (Figure 2A).

Next, we tested both CD133 subpopulations in clono-
genic myeloid differentiation assays, the so-called co-
lony-forming-cell (CFC) assays. The results obtained
(examples of different colonies are depicted in Figure
2B) revealed that erythro-myeloid progenitors, which
create CFU-MIX colonies, are concentrated within the
CD133"" cell population. Furthermore, CD133" cell
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Figure 2: (A) Definition of CD133 subpopulations of fresh and cultured CD34* cells which were purified by flow-cytometrical sorting. (B) Examples of different types

of haematopoietic colonies obtained in colony-forming-cell (CFC) assays.

fractions completely lost CFU-MIX potentials upon
cultivation. Strikingly, we found the CFU-GM colonies
within the CD133" cell population. Since we never ob-
served CD133"" cells regaining their CD133 expressi-
on, our data strongly supports that, in contrast to the
classical model, CFU-MIXs, the proposed CMP ana-
logs, and CFU-GMs arise from independent branches
of the haematopoietic tree.

Since CFU-GM as well as CFU-MIX colonies contai-
ned granulocytes, we next characterised them in more
detail. The resulting data revealed that CFU-GM co-

lonies exclusively contain neutrophils and CFU-MIX
colonies exclusively basophils and eosinophils.
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Figure 3: New model of human hematopoiesis

In summary, our data are not in line with the classical
model of hematopoiesis and rather support a myelo-
based model of human hematopoiesis, which predicts
that lympho-myeloid and erythro-myeloid progenitors
derive from multipotent HSCs/MPPs and challenges
the existence of proposed human CMPs (Figure 3).
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Rho GTPase signalling in U20S osteosarcoma cell

migration
Nina Schulze

Cell migration is essential for many fundamental biolo-
gical processes such as embryonic development, tissue
regeneration and an effective immune response. Howe-
ver, in pathological situations such as chronic inflamm-
atory diseases and tumour metastasis many regulatory
processes are defective and lead to aberrant migratory
behaviour. Rho family GTPases are pivotal modulators
of cell migration by regulating the actin cytoskeleton as
well as adhesion organisation (Raftopoulou and Hall,
2004). Rho GTPases cycle between an inactive GDP-
bound and an active GTP-bound state. The activating
nucleotide exchange leads to a conformational change
which enables the binding of downstream effector pro-
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teins. The activity of Rho proteins is tightly controlled
by several types of regulators: the guanine nucleotide
exchange factors (GEFs) facilitate the activating nuc-
leotide exchange, whereas GTPase activating proteins
(GAPs) inactivate the protein by catalysing the hydro-
lysis of the bound GTP. Today it is known that aber-
rant regulation of Rho GTPases contributes to cancer
progression and many GEFs and GAPs are described
as proto-oncogenes (Vigil et al., 2010).

One of our major goals is to identify RhoGEFs invol-
ved in cancer cell migration. A database analysis show-
ed that so far 83 human proteins are thought to act as
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Figure 1: (A) Establishment of the in vitro wound healing assay using siRNAs targeting Rac1, RhoA and Cdc42. Left: Representative images are shown depicting a newly
generated wound (t=0) and siRNA treated cells 24 h after wounding. Right: Different concentrations of siRNAs were tested and migration efficiency was calculated
relative to ntsiRNA. (B) In the initial screen 25 GEFs were identified as hits. The migration efficiency (mean + SD) of GEF-depleted relative to ntsiRNA treated cells of
four independent experiments is shown. Red lines indicate upper and lower thresholds for identification of a hit which was calculated by the plate + SD method. (C)
Representative confocal images showing the actin cytoskeleton of U20S osteosarcoma cells treated with ntsiRNA or RhoA siRNA. Scale bar, 10 pm.



GEFs for the 20 known Rho GTPases. To characterise
their contribution to cell migration in tumour cells
each individual known RhoGEF was depleted using
RNAi in U20S osteosarcoma cells and investigated
in an in vitro wound healing assay. In order to have
a reproducible assay with defined conditions such as
wound size, we used the 96-well plate Oris™ cell mig-
ration assay (Platypus Technologies). To quantify the
migration efficiency of the cells we utilised automated
microscopic image acquisition and quantitative image
analysis with Image]. The conditions for the screen
such as siRNA amount, incubation time and migration
duration were optimised by use of siRNAs targeting the
three best characterised Rho GTPases Racl, RhoA and
Cdc42 (Figure 1A). The primary screen was performed
using a mix of four different oligonucleotides per tar-
get gene and was repeated four times. The migration
efficiency of the GEF-depleted cells was compared re-
lative to ntsiRNA treated cells. GEFs were listed as hits
when the migration efficiency was above or below the
set threshold (calculated by using the plate mean + SD
method). In the initial screen we were able to identify
25 proteins as hits. Twelve of these showed an inhibiti-
on of cell migration, whereas the depletion of 13 GEFs
resulted in an accelerated migration (Figure 1B). Cur-
rently, a secondary screen using the individual oligo-
nucleotides from the initial siRNA mixtures is being
performed in order to exclude unspecific off-target ef-
fects. Detailed analysis of the actin cytoskeleton in GEF
depleted cells will help to understand the underlying
reason for the migration defect. This is shown exemp-
lary for the depletion of RhoA in Figure 1C. In particu-
lar, we will focus on analysis of actin dynamics as it is
known that continuous and coordinated actin remode-
ling is essential for proper cell migration.

In order to understand how the spatio-temporal activi-
ty patterns of Rho GTPases are translated into distinct
cellular behaviours, we are focusing on effector proteins
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of the formin family. Most formins are well known mo-
dulators of the actin cytoskeleton and thought to act as
effector proteins downstream of Rho GTPases (Chesa-
rone et al., 2010). The mammalian formin FHOD]1 (for-
min homology 2 domain containing 1) shares a similar
domain organisation with other formins suggesting a
role in cellular actin dynamics as well. Indeed, activated
mutants of FHOD1 strongly associate with actin fila-
ments and enhance stress fibre formation (Gasteier et
al., 2005). However, knowledge of FHOD1 function as
well as its regulation by Rho GTPase proteins in cel-
lular context is still fragmented. We have established
RNAi-mediated depletion of the protein in U20S cells
to gain a more detailed understanding of the cellular
role of FHODI1 and found a significant decrease of cell
migration in cells lacking the protein. Currently, un-
derlying mechanisms leading to this migration defect
are being investigated.
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Aberrant mural cell recruitment to lymphatic
vessels and impaired lymphatic drainage in
a murine model of pulmonary fibrosis

Anna-Katharina Meinecke

Idiopathic Pulmonary Fibrosis (IPF) is a chronic and
progressive lung disease with increasing mortality that
ultimately leads to ventilatory restriction and respira-
tory failure within 3-5 years from the time of diagnosis
(Olson et al., 2007). Pulmonary fibrosis is characterised
by formation of fibrotic foci and extensive remodeling
of the lung parenchyma (Selman and Pardo, 2006).
However, the events that trigger this process remain
enigmatic and there has been little progress in the de-
velopment of therapeutic strategies for this disease,
owing to the fact that its pathogenesis is poorly under-
stood. Therefore, elucidating the pathogenic pathways
that underlie the development of pulmonary fibrosis
will help to identify novel therapeutic approaches with
an improved clinical outcome.
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Figure 1: (A) Immunodetection of mural cells (SMA) and Lyve-1-positive
vessels in fibrotic lungs of mice treated with bleomycin (Bleo) (10 mg/kg
body weight twice a week i.p.) and in healthy controls of mice treated with
PBS (100 pltwice a weeki.p.) at day 28. Fibrosis is shown at early, interme-
diate and late stage. (B) Inmunodetection of basement membrane (Lami-
nin) and lymphatic vessels (VEGFR3) on lung sections of bleomycin-treated
and PBS-treated mice at day 28. Scale bars equal 100 pm.
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Remodeling of the pulmonary vasculature is a hallmark
observation during pulmonary fibrosis (El-Chemaly et
al., 2009). It is well established that the lymphatic vas-
culature is essential for the removal of interstitial fluid
and the maintenance of tissue homeostasis and recent
studies highlight that pulmonary lymphatics under-
go remodeling during pulmonary fibrosis (Petrova
et al., 2004, Aukland and Reed, 1993). However, the
mechanisms that underly this remodeling process, its
consequences on lymphatic vessel function as well as
the impact on fibrotic changes in the lung remain to
be elucidated. Therefore, we analysed the remodeling
of pulmonary lymphatics, its effect on lymphatic drai-
nage and lung tissue homeostasis in a murine model
of bleomycin-induced pulmonary fibrosis. In our stu-
dy we conducted a structural comparison of lymphatic
vessels in healthy control lungs and fibrotic lungs in a
murine model of pulmonary fibrosis. Here, we show
that lymphatics exhibit ectopic mural cell coverage and
excess basement membrane deposition (Figures 1A
and 1B).

Aberrant recruitment of mural cells occurs early during
the development of pulmonary fibrosis and the abnor-
mal lymphatic vascular patterning in fibrotic lungs is
driven by ectopic expression of platelet-derived growth
factor B (PDGEF-B) in lymphatic endothelial cells and
signalling through platelet-derived growth factor
receptor-f (PDGFR-B) in associated mural cells. The
aberrant mural cell coverage of lymphatic vessels foste-
red the accumulation of both, macromolecular protein
and hyaluronic acid as well as fibroblasts within the pe-
rilymphatic space, indicating a decrease in permeability
and lymphatic transport. In a functional assay we were
able to confirm impaired lymphatic drainage that was
restored by inhibition of PDGF-B/PDGFR-f signalling.
Taken together, our results indicate that aberrant mu-
ral cell recruitment to lymphatic vessels and impaired
lymphatic drainage are critical events in the onset of
pulmonary fibrosis and that targeting these processes
has the potential to ameliorate pulmonary fibrosis.
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The role of tissue-plasminogen activator in requ-
lating ATP-binding cassette transporters at the
ischaemic blood-brain barrier

Hripsime Snkhchyan

The blood-brain barrier (BBB) plays a crucial role in
brain function and protection by narrowly regulating
brain homeostasis and microenvironment (Rubin,
1999). The BBB is formed by endothelial cells that tight-
ly interact with pericytes, astrocytes, neurons and the
extracellular matrix (ECM), forming the neurovascular
unit (NVU) (Abbott et al., 2006). The BBB constitutes a
physical barrier due to the presence of specialised tight
junctions between endothelial limiting the passage of
blood-prone molecules into the brain (Hawkins and
Davis, 2005). In parallel, the BBB is complemented by
several transport and exchange systems, among which
drug transporters belonging to the ATP-binding casset-
te (ABC) transporter family (Miller, 2010).
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Figure 1: tPA induces ABCB1 expression in the cerebral
microvessels.

Ischaemic stroke induces BBB breakdown by deregu-
lating tight junctions between brain endothelial cells,
leading to brain edema formation and neuronal injury
exacerbation (Hawkins and Davis, 2005). Moreover,
the BBB represents a big challenge in stroke pharma-
cotherapies by preventing the entry of neuroprotective
compounds into the ischaemic brain (Hermann and
Bassetti, 2007). Our group showed that ischaemic stro-
ke differentially induced ABC transporter regulation at
the BBB (Spudich ez al., 2006; Kilic et al., 2008; ElAli
and Hermann, 2010). Upon stroke the expression of
ABCBI, which impedes drugs entry into the brain, is
enhanced at the luminal side (i.e. blood facing side) of
the BBB (Spudich et al., 2006), whereas the expression
of ABCC1, which facilitates drugs entry into the brain,
is reduced at the abluminal side (i.e. brain facing side)
(Kilic et al., 2008). The low density lipoprotein (LDL)
related protein 8 (LRPS, i.e. ApoER2) has been shown
to be involved in this differential regulation (ElAli and
Hermann, 2010).

Department of Neurology, Vascular Neurology and Dementia
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The systemic administration of tissue-type plasmino-
gen activator (tPA) within a restricted time window is
the only Food and Drug Administration (FDA) appro-
ved treatment for stroke. Recently, it has been shown
that tPA contributes in BBB breakdown and neuronal
injury after stroke (Yepes et al., 2009) via mechanisms
involving LRP1 that acts as a receptor for tPA at the
BBB. Many neuroprotective compounds promoting
stroke recovery were tested in human patients in the
past, but unfortunately without breakthroughs. Strikin-
gly, the role of systemic tPA administration on ABC
transporter regulation at the BBB upon stroke have
never been investigated. Therefore, in our project we
are interested in verifying whether and how tPA would
influence ABC transporter expression at the BBB upon
stroke, namely ABCB1 and ABCC1, which could have
a deep impact on brain drug pharmacotherapies.

To elucidate this question, we performed preliminary
screening experiments by using C57BL/6 adult mice
which were subjected to a 30 min middle cerebral ar-
tery (MCA) occlusion using an intraluminal filament
technique (ElAli and Hermann, 2010). These animals
were treated with either 200 pL vehicle (0.9% normal
saline), or tPA (10 mg/kg; Actilyse, Boehringer- Ingel-
heim), which was administered immediately after re-
perfusion via the common carotid artery (Zechariah
et al., 2010). Microvessels were isolated using dextran
gradient separation technique (EIAli and Hermann,
2010), lysated and subjected to 7% SDS-PAGE electro-
phoresis and Western blot analysis for ABCB1.

Our preliminary screening experiments showed that
tPA indeed induces ABCBI1 expression in brain mi-
crovessels. The next step would be exploring the mo-
lecular mechanisms involved in tPA-induced ABCB1
transporters regulation at the BBB after stroke by de-
ciphering LRP1 signalling and processing at the BBB.
Therefore, by understanding the role of tPA in regu-
lating ABC transporters at the BBB, we hope to provi-
de new approaches that aim to enhance stroke therapy
strategies.
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The local T cell response in tumour formation:
biological role of cytotoxic T cells and regulatory

T cells

Ilseyar Akhmetzyanova

Despite a considerable proportion of medical research
devoted to understanding cancer and its causes, the
outcome of cancer is still characterised by uncontrolled
tumour growth and dissemination of tumour cells to
different organs. Approximately 12% of all human can-
cers worldwide are associated with oncogenic viruses.
The incidence of virus-related malignancies, particu-
larly lymphomas, is influenced by environmental and
host co-factors. For example, human hepatitis B virus
and human hepatitis C virus are associated with 80%
of carcinomas of the liver, Epstein-Barr Virus is asso-
ciated with 30% of Hodgkin's lymphomas and human
papillomavirus is positive in >95% of carcinomas of
the cervix of the uterus. During the last three decades
significant research progress has been made toward
understanding the role of these pathogenic viruses in
cancer which are now considered in some cases as the
driving forces of tumour growth and proliferation.
Nowadays it is quite clear that the immune system in
some patients with oncoviral infection cannot comple-
tely control tumour development and protect against
its progression and metastasis. However, the host im-
mune system in tumour control remains the main nati-
ve protection, especially with a well-defined etiological
factor (viral).

Therefore, the aim of our study is to analyse the T cell
immune responses that are essential in the local tu-
mour microenvironment. We focused our study on
the biological role of cytotoxic T cells that control tu-
mour growth and regulatory T cells (Tregs) that coun-
teract anti-tumour immune response. FBL-3 cells are
a Friend retrovirus (FV)-induced tumour cell line of

Institute of Virology
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mouse origin. FBL-3 cells do not produce infectious
FV, but represent a highly immunogenic virus-trans-
formed tumour cell line that expresses immunogenic
FV antigens. FBL-3 tumours grow locally before being
rejected due to the CD8" T cell response and the de-
pletion of CD8" T cells leading to progressive tumour
growth and the death of mice. Tumour-specific CD4*
T cells seem to be less important for tumour rejection
in this model. The local interaction of tumour cells and
different populations of immune cells during tumour
formation and rejection was studied in this model by
exploiting the draining lymph nodes compared to non-
draining lymph nodes. We show here that there is an
expansion of FV-specific CD4"* T cells producing cy-
tokines and cytotoxic molecules in the early phase of
tumour growth. Importantly, although CD4" T cells
cannot control tumour development in the absence of
CD8" T cells, additional ablation of Tregs enabled the
mice to again reject the tumour. This dual treatment
also augments production of the cytokines and cytoto-
xic molecules by CD4* T cells and increases FV-specific
CD4" T cell and cytotoxic responses. Therefore, Tregs
play a pivotal role in modulating CD4* T cell respon-
ses during tumour formation. The capacity to reject
tumours acquired by tumour-reactive CD4" T cells lar-
gely depends on the direct suppressive activity of regu-
latory T cells. Collectively, these data suggest that CD4*
T cells can gain cytotoxic activity against tumour cells
when CD8" T cells are inactive, but this activity is tight-
ly controlled by Tregs during tumour rejection. This
study addresses a matter of urgent need by providing
deeper insights into immune mechanisms of T cell in-
teraction during tumour formation.
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Figure 1: A, B: Kinetics of tumour growth in non-depleted mice (A) and mice depleted of CD8* and requlatory T cells (B). C, D: Lymphocytes from draining lymph nodes
analysed by flow cytometry C: A representative dot plot of acvtivated (positive for the activation-induced isoform CD43) CD4* T cells producing the cytotoxic molecule,
granzyme B, in different treatment of mice. D: Representative histograms of in vivo cytotoxic T-lymphocytes assay. Control and target cells (cells that are supposed to be

eliminated by CD4* T cells) were transferred into tumour-bearing mice. Two hours later, lymphocytes were isolated from the draining lymph nodes and analysed by flow
cytometry to determine the percentage of remaining target cells.
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Regulation of melanoma cell ligands binding to
the activating immune receptor NKG2D

Anja Heinemann

Malignant melanoma is the most serious form of skin
cancer which arises from pigmented cells (melanocy-
tes) mostly located in the skin. With an incidence in-
creasing at a rate of 2-5% per year, cutaneous melano-
ma is an international scourge that disproportionately
targets young individuals. Melanocytes are the cells
that make melanin, which gives skin its color. Melanin
also protects the deeper layers of the skin from the sun‘s
harmful ultraviolet (UV) rays. Upon high doses of UV
light, the melanocytes may begin to grow abnormally,
become cancerous and transform into a melanoma.
Despite much research, the treatment of the advanced
disease is still quite challenging and immunotherapy is
one of the strategies.

In contrast to normal cells, melanoma cells express a
variety of different surface molecules. Among the-
se molecules are the ligands of the immunoreceptor
NKG2D (Natural Killer Group 2, member D). NKG2D
is an important activating NK cell receptor, which also
functions as a co-stimulatory receptor on cytotoxic T
cells (CTLs). Ligands of NKG2D are surface molecules,
structurally related to classical MHC class I molecu-
les that in humans either belong to the MIC (MICA,
MICB) or the ULBP (ULBP1-6) molecule family.
NKG2DL have been detected on tumour cells from dif-
ferent entities, sensitizing them to killing by NK cells
and CTLs. However the mechanisms that control their
expression in cancer cells are largely unknown.

Recently, the NKG2DL ULBP2 was identified as a
prognostic marker for malignant melanoma, whereby
the question about its regulation arises. The fact that
mRNA expression of NKG2DL has been detected in se-
veral normal tissues that lack NKG2DL proteins points
towards a tight regulation of mRNA translation. miR-
NAs are small noncoding RNAs, which recently emer-
ged as central regulators of mRNA degradation and/or
translation, due to their capability to bind to comple-
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mentary sequences within the 3’-untranslated region
(3’-UTR) of specific mRNAs.

Focusing on post-transcriptional mechanisms, this
study provides evidence that the tumour-suppressive
microRNAs (miRNAs) miR-34a and miR-34c control
ULBP2 expression. Both miRNAs directly target the
3’-untranslated region of ULBP2 mRNA as demonstra-
ted by reporter gene expression analyses. In melanoma
cells expression of ULBP2 surface molecules and miR-
34a inversely correlate. Accordingly, ULBP2 was upre-
gulated in the presence of specific miRNA inhibitors,
while transfection of melanoma cells with miR-34 mi-
mics down-regulated ULBP2 which in turn diminished
tumour cell recognition and specific tumour cell lysis
by NK cells. ULBP2 levels decreased also upon treat-
ment of tumour cells with the small molecule inhibitor
Nutlin-3a that by blockade of MDM2 activates the tu-
mour-suppressor p53. Molecular analysis revealed that
the negative effect of Nutlin-3a on ULBP2 expression
was due to the p53 mediated increase of cellular miR-
34 levels. These findings are summarised in the model
presented in Figure 1.

Taken together, this study demonstrates that tumour-
suppressive miR-34a and miR-34c act as ULBP2 re-
pressors and point to an involvement of p53 in ULBP2
regulation, which strengthens the role of the specific
NKG2DL in tumour immune surveillance.

Publication

Heinemann, A., Zhao, F., Pechlivanis, S., Eberle, J.,
Steinle, A., Diederichs, S., Schadendorf, D., Paschen,
A. Tumor Suppressive MicroRNAs miR-34a/c Control
Cancer Cell Expression of ULBP2, a Stress-Induced Li-
gand of the Natural Killer Cell Receptor NKG2D. Can-
cer Res. (2012) [Epub ahead of print].
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Figure 1: The tumour-suppressive miR-34a and miR-34c and p53 play an important role in the regulation of the NKG2DL ULBP2. A) The
members of tumour-suppressive miRNA family miR-34 influence the stability and/or translation of ULBP2 mRNA by binding to the 3 “"-untrans-
lated region, thereby determining a defined NKG2D dependent immunogenicity of the cell. B) p53 is described as transcriptional requlator of
miR-34 family members. Nutlin-3a, a p53 stabilisator reduces ULBP2 cell surface expression and thereby the NKG2D dependent immunogenicity
of the cell. Down-regulation of ULBP2 is due to the cellular increase of miR-34.
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TLR signal mediation towards oxidative burst

Anna Sigmund

The vertebrate immune system is composed of two dif-
ferent branches: the evolutionary older innate immuni-
ty and the specific adaptive immunity. The temporally
delayed acquired immunity is characterised by the pro-
duction of specific antibodies and the creation of the
immunological memory. By contrast, the fast innate
immune system builds the first line of defense against
invading pathogens. The innate immunity is mediated
by a number of germline encoded pattern recognition
receptors (PRR). These receptors specifically recognise
conserved microbiological components like cell-wall
components, flagellin or nucleic acids, so called pa-
thogen associated molecular patterns (PAMPs). One
famous family of the PRRs that transmits the signal
“specific infection” into the cytoplasm is the memb-
ranous Toll-like receptor (TLR)-family. Up until now
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there are 13 known family members in mice and 10 in
humans. According to a common view, myeloid diffe-
rentiation primary response protein 88 (MyD88) and
TIR-domain-containing adapter-inducing interferon-f3
(TRIF) largely exclusively mediate TLR-downstream
signal transduction leading to e.g. the activation of the
transcription factor NF-XB and release of inflammato-
ry mediators such as cytokines and nitrogen monoxide
(NO) (Figure 1).

Another crucial defense mechanism triggered by
TLRs is reactive oxygen species (ROS) production
by a multi-enzyme complex, the phagocyte NADPH
oxidase (NOX2). ROS, such as superoxide anion, hy-
drogen peroxide and hydroxyl radicals are highly re-
active compounds that not only play a crucial role in
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Figure 1: Toll like receptor signalling. TLRs get activated by for example com
adaptor-molecules myeloid differentiation primary response protein 88 (MyD8

ponents of the bacterial cell wall (LPS, lipoproteins), flagellin or nucleic acids. The two
8) and TIR-domain-containing adapter-inducing interferon-p (TRIF) mediate the signal-

ling of all here shown TLRs. The transcription of proinflammatory cytokines and type I'inteferones are typical TLR downstream events.



killing invading microorganisms but also in activating
diverse signalling pathways, chemotaxis, antigen cross-
presentation and in immune modulation. A lack of it
is associated with a strongly impaired immune system
effectiveness as exemplified by the genetic disorder
chronic granulomatous disease (CGD), which is caused
by defects of NOX2. CGD patients suffer from recur-
rent and often life-threatening bacterial and fungal in-
fections. On the other hand, uncontrolled superoxide
production contributes to inflammatory disorders such
as rheumatoid arthritis (RA) and atherosclerosis in the
pathologies of which TLRs might be involved. Under-
standing the undergoing activation mechanisms could
help to find a therapy, such as the possible pharmacolo-
gical inhibition of the massive ROS production.

We screened a leukocyte expression library in yeast
and identified a subunit of NOX2 as a TLR7 intracel-
lular domain (icd) and not MyD88 interaction partner.
Upon over-expression in human embryonic kidney
(HEK293) cells, we observed ligand-dependent com-
plex formation of NOX2 component with TLR2 and
TLR4. Challenge of macrophages with heat-inactiva-
ted bacteria but not with single TLR agonists induced
phosphorylation of the NOX2 subunit, indicating syn-
chronous multiple PRR activation as a requirement
for the activation of the responsible kinase. Oxidative
bursting itself, however, upon stimulation with single
TLR ligands, was as strong as upon bacterial challenge.
It depended on expression of respective TLRs. By con-
trast, neither MyD88 nor TRIF were involved in ROS
production upon whole bacterial and single TLR ago-
nist challenge supporting a model in which the NOX2
subunit interacts with TLR ICDs autonomously to
possibly become phosphorylated at the receptor. Our
results indicate that the pathway from the cell surface
that ends in TLR-driven assembly of the active NOX2
complex might involve only one prior protein-protein
interaction (Figure 2).
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Analysis of the CD8* T cell response against
hepatitis C virus in injection drug users

Kathrin Skibbe

Worldwide, approximately 180 million people are in-
fected with hepatitis C virus (HCV). The transmission
of HCV is closely linked to blood-blood contact, so that
especially in developed countries, HCV is mainly ac-
quired through injection drug use. While acute HCV
infection is often associated with only mild or no sym-
ptoms, up to 80% of patients develop a persistent infec-
tion. Chronic hepatitis C in turn can lead to liver cir-
rhosis and cancer thereby representing a major health
burden.

HCV-specific antiviral CD8" T cells, which can kill vi-
rus-infected cells and secrete antiviral cytokines, play a
major role in the immune response against HCV. Ini-
tially both patients who go on to spontaneously resolve
HCV infection and those who develop chronic infec-
tion have similar CD8"* T cell responses, but secondary
failure of the immune response occurs in patients with
persistent infection.

chronic
7 days

ex vivo
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Several reasons for this failure have been proposed.
One is that HCV as an RNA virus has a high mutation
rate. Consequently, even though HCV-specific CD8*
T cells are still present, they can no longer recognise
the virus once mutations in the targeted epitopes have
been acquired. A second factor responsible for the fai-
lure of the CD8" T cell response in chronic HCV pati-
ents is T cell exhaustion, which is characterised by the
loss of effector functions in the presence of persisting
high amounts of antigen. Furthermore, the compari-
son between chronic HCV patients and patients with
resolved infection has shown that HCV-specific CD8*
T cells not only lose their function during viral persis-
tence, but their absolute number wanes as well. This
deletion of virus-specific cells might be due to apop-
tosis, as a similar apoptotic effect has been described
for CD8" T cells that were activated by hepatocytes in
a mouse model, which might be relevant for HCV as a
hepatotropic virus.
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Figure 1: HCV-specific CD8* T cells: HCV-specific CD8* T cells (red circles) can be identified and analysed in both chronic and resolved HCV patients via flow cytometry

after staining with anti-CD8 antibody and multimers specific



The aim of this study is therefore to further investigate
the mechanisms behind the failure of the CD8" T cell
response in HCV infection, especially with regard to
apoptotic markers.

As a first step the apoptotic BH3-only protein Bim
(Bcl2-interacting mediator) was investigated. This mo-
lecule has been previously found to be upregulated in
CD8* T cells from patients chronically infected with
HBV as well as in cells activated by hepatocytes. To test
the hypothesis that the continuous activation of HCV-
specific CD8" T cells in the liver is associated with
Bim-mediated premature apoptosis during HCV per-
sistence, HCV-specific CD8" T cells from patients with
spontaneously resolved and chronic HCV infection (12
patients each) were stained with HLA I/peptide-multi-
mers and the expression of Bim and the activation mar-
ker CD38 was analysed by flow cytometry ex vivo and
after antigen-specific stimulation.

It was found that Bim was not differentially regulated
in CD8" T cells from resolved or chronic HCV infec-
tion ex vivo indicating that Bim expression does not
depend on the infection outcome per se. Upon antigen-
specific stimulation Bim and CD38 were both upregu-
lated irrespective of the disease status, supporting the
hypothesis that activated CD8* T cells are more prone
to apoptosis.

In future we would like to do further phenotypic analy-
ses of HCV-specific CD8"* T cells. A broader and more
unbiased approach might be achieved by flow cytrome-
trically sorting HCV-specific cells to perform microar-
rays.
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Pathogenesis of Hodgkin lymphoma

Markus Schneider / Annette Schmidt

Hodgkin lymphoma (HL) is one of the most common

lymphomas in the Western world. A hallmark of the
disease is the rare occurrence of the malignant mono-
or multinucleated Hodgkin Reed-Sternberg (HRS)
cells, which usually account for only 1% of the tumour
mass and are embedded in a micromilieu of infiltrating
immune cells. The scarcity of malignant cells within
the tumour hampers the analysis of the HRS cells. Alt-
hough HRS cells are derived from pre-apoptotic ger-
minal centre (GC) B cells, they have lost their ‘B cell
identity, meaning that multiple B cell-specific genes
are down-regulated.

Institute of Cell Biology (Tumour Research)
Group: Ralf Kiippers

Project 1: Molecular mechanisms of deregulated gene
expression in the pathogenesis of Hodgkin lymphoma
(Markus Schneider)

Usually B cell lymphomas retain the key phenoty-
pic and functional features of the differentiation sta-
ge from which they derive. However, HRS cells of HL
are the exception to this rule because they have almost
completely lost their B cell phenotype and express mar-
kers of various other haematopoietic cell types such as
T cells, dendritic cells and macrophages. Up until now
only some underlying mechanisms responsible for
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Figure 1: Unsupervised hierarchical clustering analysis of miRNA expression in GC B and HRS cells. The clustering is based on the 200 miRNAs showing the most
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this dramatic “dedifferentiation” or “reprogramming”
have been clarified and it is suggested that factors res-
ponsible for the “dedifferentiation” are crucial for the
malignant transformation process. For example, it was
shown that HRS cells express Notchl, a transcription
factor responsible for T cell differentiation and the sup-
pression of B cell development. In addition, the down-
regulation of many B cell-specific genes is caused by
epigenetic mechanisms.

Comparison of the gene expression profiles of HRS
cells with normal B cells and other B cell lymphomas
revealed the expression of transcription factors in HRS
cells which are typically expressed in stem and precur-
sor cells, for example MYC and CEBPf. The expression
of CEBPS, the main transcription factor for the mye-
loid differentiation, was detected by immunohistoche-
mistry and/or by Western blot analysis in HRS cells in
the majority of cases and in HL cell lines.

To better understand the underlying mechanisms of
the “dedifferentiation” of HRS cells and the possible
contribution of the stem and precursor factors MYC
and CEBPp, we plan to down-regulate these transcrip-
tion factors via lentivirally encoded shRNA in HL cell
lines. Subsequently, the effect of the down-regulation
of the genes on cell survival, proliferation and cell phe-
notype will be studied. First transduction experiments
have been performed which are currently being evalu-
ated. To gain further insight into the function of the
over-expressed transcription factor in HRS cells, these
factors will also be over-expressed in normal B cell via
lentiviral transduction.

A further aspect in this study is that the generation of
miRNA expression profiles of HRS and normal B cells
(see below) might lead to the identification of miRNAs
whose deregulated expression in HRS cells is involved
in the “dedifferentiation” process. The potential role of
miRNAs in the “dedifferentiation” of HRS cells will be
studied accordant to their aberrant expression in HRS
cells either by re-expression or inhibition via antago-
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mirs. The consequences of this manipulation on the
phenotype of HRS cells survival and proliferation will
be studied.

Project 2: The role of microRNA in the pathogenesis of
Hodgkin lymphoma (Annette Schmidt)

MicroRNAs (miRNA) are short (18-25 nt), single-
stranded molecules that control gene expression on
the post-transcriptional level. They are involved in vi-
tal processes like cell proliferation, differentiation or
stress response. Dysregulated miRNA expression has
been found in various types of cancer. Our aim is to
study the role of microRNAs in the pathogenesis of HL.

The above-mentioned scarcity of HRS cells impedes
the molecular analyses of HL. In this study, we esta-
blished an RT-qPCR based protocol for the miRNA
profiling of microdissected HRS cells obtained from
paraffin-embedded lymph node biopsies. To allow the
analysis of very low HRS cell numbers, a miRNA cDNA
pre-amplification protocol was successfully developed.

We investigated different HL subtypes, among them
CD20" nodular sclerosis (NS), CD20* nodular sclero-
sis (CD20*), mixed cellularity (MC) and lymphocyte
predominant (LP) HL. Expression of 360 miRNAs was
determined in 22 patients and compared to that of ton-
sillar GC B cells. Additionally, miRNA expression pro-
filing for 7 HL cell lines was performed. Unsupervised
clustering analyses revealed significantly different
miRNA expression patterns between GC B and HRS
cells as well as among different HL subtypes and cell
lines. Our data suggest that HL subtypes might be clas-
sified by specific miRNA expression patterns. We are
currently performing functional studies with HL cell
lines in which the expression of specific miRNAs with
deregulated expression in HRS cells is down-regulated
to reveal the role of the over-expression of these miR-
NAs for the pathophysiology of HL.
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Characterisation of post-translational
modifications on the centromeric histone

variant CenH3/CENP-A

Juliane Pfrotzschner

The organisation of DNA in the nucleus of every euka-
ryotic cell in the form of chromosomes and chromatin
is essential for the accurate propagation of the geno-
me during the mitotic cell cycle. Generally, the DNA is
packaged with histone proteins that build nucleosomes
and facilitate tight packaging as well as chromosome se-
gregation. Differences in the packaging determine gene
expression and gene silencing. The canoni-
cal nucleosome consists of four different
histone proteins, which are post-trans-
lationally modified by certain enzymes,
altering the binding properties of
superior chromatin-factors.

CDEIll

Chromosome segregation  CDEl
is mediated by a defined
region at each chromosome,
the centromere, which forms
a platform for the formation of the
kinetochore, a large protein assem- D!
bly that connects centromeric seg-
ments to the microtubules for chro-
mosome segregation during mitosis.

Cbf1 Dimer
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An arginine methylation site was identified, and the
absence of methylation on this residue causes growth
defects and chromosome segregation defects in cells la-
cking other kinetochore factors. Here, we will further
characterise these PTMs on Cse4 in order to increase
our understanding of how epigenetic modifications re-
gulate the assembly of the kinetochore and other pro-
cesses during chromosome segregation. We will seek
to identify the enzymes responsible for these modifica-
tions, and we will determine how they regulate centro-
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Figure 1: Model of the kinetochore and point centromere of Saccharomyces cerevisiae

containing the histone H3 variant Cse4. In this organism a single microtubule attaches
to the outer layer of the kinetochore. The DNA-kinetochore interface is mediated by
the centromeric DNA elements and proteins of the inner layer of the kinetochore.
The four-subunit Cbf3 complex binds the CDEIII segment. One important compo-
nent of the kinetochore linker layer is the Ctf19 complex comprising the COMA
sub-complex ((tf19, Okp1, Mcm21 and Ame1l) that connects the DNA-kinetochore
interface to the microtubule binding components of the kinetochore. Protein
complexes of the outer layer, such as the Ndc80 and Dam1complexes, bind the
plus-end of the microtubule.

The centromere of the yeast Saccharo-

myces cerevisiae consists of a single nu-

cleosome that carries CenH3/CENP-A (termed
Cse4) instead of canonical histone H3. A 125 bp
DNA-fragment is wrapped around this nucleosome
and is subdivided into three elements termed CDEI,
CDEII and CDEIIIL. CDEI recruits a dimer of Cbfl,

CDEII is an AT-rich segment that folds around the
core nucleosome and CDEIII binds the Cbf3 complex
of the inner kinetochore (Figure 1).

In this project, we have asked whether Cse4 is regulated
by post-translational modifications (PTMs), as is the
case for canonical histones. For this purpose, Cse4 was
purified from yeast cells and PTMs were identified by
mass spectrometry. Indeed, we found that Cse4 carries
PTMs on several lysine, arginine and serine residues,
and that these modification states are required for cen-
tromere function and chromosome segregation.

mere function. Furthermore, we will attempt to iden-
tify interaction partners of Cse4 whose association is
regulated by PTMs on Cse4. Since some of these PTMs
lie in the N-terminus of Cse4, we are attempting to de-
termine the three-dimensional structure of this part of
Cse4 in order to identify essential structural properties
that are required for the physical interaction to other,
non-histone proteins.
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