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1. Introduction
The LBI-CR continued 2011 with high quality
publications and substantial scientific progress.
PhD and master students from the LBI-CR
achieved their thesis and applied successfully
for their next career positions at well-known
international research institutions. 2011 was a
year of evaluation for the LBI-CR to proof
scientifically that the input-output ratio in the
research program was excellent to allow for
funding of the second phase of seven years.
Evaluation by external reviewers with
international standing and by the Scientific
Advisory Board (SAB, see also below Point 2.)
allowed the LBI-CR researchers to go into a
reflection of the research program, which
facilitated changes for a future re-direction into
comparative, translational medicine.

The SAB (from left: Prof. Kay-Uwe Wagner, Prof.
Gustavo Leone, Prof. Radek Skoda and Prof. Nancy
Hynes with employees of the LBI-CR) giving advice
and feedback to the PhD students and postdocs of
the LBI-CR during the individual project
presentations.

Moreover, the external evaluation took place in
parallel, where particular three LBI groups
(from Lukas Kenner, Emilio Casanova and
Richard Moriggl) presented to the evaluators.

The future direction of the LBI-CR cancer research
will be comparative, translational medicine.

In addition, a detailed plan for a future fusion of
the LBI-CR with Partner universities (MUW and
Vetmeduni) was discussed at the side visit.
The external SAB members are internationally
well known cancer researchers and come
annually to the LBI-CR for critical evaluation.
The SAB stated in their report 2011 „....that it
was particularly gratifying to learn that two
group leaders, Drs. Eferl and Zenz, assumed
tenure-leading or staff scientist positions at the
Cancer Research Institute of the Medical
University Vienna. Seven Ph.D. and two M.Sc.
students graduated and assumed positions in
pharmaceutical companies and international
laboratories. The list of publications in journals
with high impact as well as the filing of three
patents are also testimony for outstanding
progress that was made over the past year.“

Prof.s Thomas Graf (Center for Genomic Regulation
and Pompeu Fabra University, Barcelona, Spain,
left), Gerard Evan (Department of Biochemistry,
University of Cambridge, Cambridge, UK) and the
SAB chair A. Tom Look (Dana-Farber Cancer
Institute, Children´s Hospital and Harvard Medical
School, Boston, MA, USA) serving on the evaluation
of the LBI-CR in November 2011.

The overall recommendation by the evaluators
was very positive, which stated in their report
to the Partners and the LBI-CR “…The
unanimous impression was that this is a
unique constellation of scientists who have
succeeded under very difficult conditions and
with relatively little personnel and funding to
develop powerful new mouse models for
cancer. Their work has been published in wellrecognized journals, made it into the press and
the institute has generated a number of
graduate students. The mouse models have
great translational potential and provide
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invaluable tools to the scientific community in
Austria.“ Thus, the evaluations 2011 went well
thanks to the hard work of all LBI-CR
employees, to our Partners, the LBG-GmbH,
our SAB members and all LBI-CR
collaborators. Overall, the critical advice given
in previous evaluations helped us to shape our
science to success.

lymphatic vessels (blue dotted area, LV), infiltrating
immune cells (arrows) with extracellular matrix

All carcinomas originate from epithelial cell
layers as found in the colon, skin, ovary,
breast, prostate, lung, liver, stomach,
pancreas, kidney, bladder or others. Apart from
carcinomas also blood cancers (leukemias or
lymphomas) are frequent or rarer forms like
tumors originating from mesenchymal cells
(sarcomas) or pigment cells from the skin
called melanocytes (melanomas). The Ludwig
Boltzmann Institute for Cancer Research (LBICR) works on a broad range of cancer types
such as carcinomas (including breast, prostate,
liver, skin, ovary cancer, colon cancer) or blood
cancers (including myeloproliferative diseases,
leukemias or lymphomas, boxed in red to the
right).
Also
sarcoma
or
melanoma
development and progression are studied at
the LBI-CR. Childhood cancer is a rare event
(also studied at the LBI-CR in close
collaboration with the St. Anna Children´s
Cancer Research Institute, CCRI) and it can
result from inherited genetic manifestations.

Snapshot on the LBI-CR team on a sunny winter
day in February 2012 beside the “Votivkirche” close
to the “Schottentor” in the 9th district.

1.1. Cancer facts, development of the
diseases and threats
Cancer is a complex group of more than 200
different types of diseases. Cancer can
develop from all cell types in the body. Most
tumors originate in more than 80% of cases
from chronically damaged surface cells, which
get repaired or renewed throughout life time.
Tumors from these surface cells are classified
into the large group of carcinomas. The “big
five” killers are lung, prostate, breast, liver and
colon cancer.

A typical carcinoma is heterogenous and consists of
epithelial tumour cells (TC) interwoven by a tumour
stroma (TS), which is built up of fibroblasts (white
arrowheads, blood (red dotted areas, BV) and

Participants of the ERIA Lympohma workshop
which took place at the LBI-CR, which was
organized by Dr.´s Susane Turner (Universitiy of
Cambridge), Olaf Merkel (PMU, Salzburg) and
Lukas Kenner (LBI-CR and MUW) 2011. The
workshop for lymphoma experts was co-sponsored
by Takeda Pharma and Novartis.

We need molecular insights to better
understand cancer, not the least to be
prepared for adapted health care and rising
costs within a time of limited money for
research. Cancer is the major killer in the
developed world since 2010. It can affect one
in three people during life. The main reason for
increased cancer development is that the
average age in the population is rising due to
improved medical treatment. Cancer facts are
described in the statistics of the American
Cancer Society or the World Health
Organization. These statistics give a good
overview on recent development on various
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cancers worldwide or in Austria (see cake
diagrams below and
www.cancer.org
or
www.who.int
or
www.statistik.at)

Cancer originates from unlimited growth and
distribution of abnormal cells within the body.
Particularly, if spreading (such as metastasis) can
not be controlled death can result. One of the most
important insights for cancer development came
from genetic studies. Cancer is not caused by a
single genetic alteration; rather multiple genetic
changes cooperate for cancer initiation and
progression. We know today that neoplastic
transformation and the progression of human
cancer are results of an accumulation of
cooperating genetic mutations. Here it was a
surprise from the human cancer genome project
where more then a thousand human cancers have
by now been sequenced that the majority of
mutations happen in tumor suppressor genes,
hallmarked by a loss of function. Often monoallelic
deletions are found in important guardians of the
tumor suppressor proteins and our current models
in basic, translational cancer research do only
incompletely mimic that, since we mainly studied
oncogenes in the last decades. Thus, it is needless
to say that a higher order of complexity in mouse
model work is needed to broaden our understanding
of human cancer development and progression.

from left: Dr.s Richard Moriggl, Olaf Merkel, William
Tse discussing on miRNA biology in context of
cancer development during the 2011 AACR
Meeting.

There are numerous tumor susceptibility loci,
which are oncogenes and tumor suppressor
genes. Up to date, the complete list of genetic
loci contributing to cancer is still growing.
Moreover, epigenetic differences or many posttranslational protein modifications contribute to
cancer
diseases.
Irrespective
to
this
complexity, the major genetic players have
been identified, but their concerted action is
still under intensive investigations.
We know that cancer causing mutations
originate both by external factors (tobacco,
infectious organisms, chemicals/toxins, chronic
stress and UV or radioactive radiation) and
internal factors (inherited mutations or genetic
variants, sex hormone level and gender,
immune conditions, and mutations that
determine for example a changed metabolism).
Also chronic injury or inflammation is a well
recognized condition to facilitate cancer
development. These causal factors do act
together to initiate or promote carcinogenesis.
Usually, an intact immune system recognizes
each day thousands of abnormal cells in the
body of an adult to delete possible cancer
initiating cells. One or several decades might
pass between exposure to external factors and
detectable cancer. Cancer cell manifestation
and dissemination is therefore a rare event
considering that the human body contains
approx. 10 trillion cells. Nevertheless, genetic
changes do accumulate with age. Anyone can
develop cancer, but the risk to develop it can
be increased by life style.

Contacts and disscussion with internationally
recognized scientists at the 103rd AACR Annual
Meeting in Orlando, Florida, USA, 2011, where the
newest highlights of cancer research internationally
are presented. Most likely the important cancer
research conference per year and a motivation to
attend for several group leaders from the LBI-CR,
who meet with their collaboration partners at these
events.
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For a future direction, the LBI-CR will head
towards a comparative, translational cancer
research direction. That involves the close
collaboration of multiple experts from different
disciplines. The LBI-CR will serve as a bridging
institution in the Vienna cancer research
performing research community.

1.2. Anti cancer strategies
How to improve basic funding of cancer
research should be of high priority for our
aging societies since cheaper treatment
strategies have to be discovered. We face
increased costs in specific medication and
targeted drugs, that we have asked the
pharmaceutical companies for ages to
develop. Overall, these are political questions
and one gets the impression that these global
changes in our aging society with increased
cancer burden in people are largely neglected.
There is little discussion in the public most
likely due to negative feelings when people
discuss about the disease cancer.

Cancer cases rise with age and it is the leading
cause of death 2011. The black line and red dot
indicate the current status of cancer cases in Austria
above Age 60. The main reason for increased
cancer development in people is the demographic
change (= aging societies) and new cancer cases or
death are increasing globally. Approximately 25
percent of people in the year 2020 (dashed line) will
have some form of a cancer according to statistics.
Shown are developmental curves for the aging
populations on a global scale. The blue dot curve
represents western countries and the second
brownish dot curve represents developing countries.

Individual risk prevention
Simple improvements to reduce the risk of
cancer need to be made, often lacking in the
public discussions. It is common knowledge
that all cancers caused by cigarette smoking
and heavy use of alcohol or inappropriate
nutrition could be prevented.

The LBI-CR published in 2011 several models of
metabolic liver cancer, which are on the rise due to
over nutrition, the main cause for obesity and also a
risk factor for type II diabetes. The genetic
component of obesity plays here only a neglect able
role, but the life style changes are the causes.

Transferred into our daily life this is simpler
said than done. There are social pressure,
commercial advertisements and addictive
manipulations involved and people stick to
their life style habbits. Still the worst example is
the weak discussion about regulation of
smoking in Austria compared to neighboring
countries, despite a significant tobacco
industry in Austria. It might have only tax
money reasons or that more smoking tourists
come to Austria and here the cancer research
community awaits political action. Also the rare
discussion about healthy nutrition, to reduce
stress or to do enough exercise are important
themes in our society which should have
priority as public health care strategies for
cancer prevention with preventive programs
sponsored. Overall, many cancers would be
avoidable and that would decrease our
exploding health care costs. It is for example a
well known fact that more than 70 types of
cancers have a much more increased risk to
develop in smokers compared to non-smokers.
In summary smoking, excessive alcohol
consumption and over nutrition with a lack of
movement are proven avoidable life style risks.
Cancer development due to metabolic
imbalances is a very slow process in humans,
but animal models have shown the danger
where approximately more than 20% of all
cancers get an advantage from unhealthy
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nutrition. Overall, public awareness has to be
further raised and more strict regulations are
necessary to protect people from risk factors.

shed light on a number of diseases including
many forms of cancer. The meeting convened
an international team of industry, academia
and scientists who focused on the translational
advances that have arisen from the basic
discoveries of the Jak-STAT pathway.

The LBI-CR generates genetic mouse models to
proof which are the important cancer driving
mutations in various forms of transgenic cancer
models.

1.3. Cancer treatment
Cancer can be treated with surgery, radiation,
chemotherapy, hormones, biological and
targeted therapy. Modern cancer research
aims at molecular targets and more and more
biomarkers for cancer diseases are found
allowing for improved monitoring and diagnosis
of the disease. Each year the pharmaceutical
and biotech industries develop one to three
new drugs that act on different forms of cancer.
Thus, there is a significant progress constantly.
Obtaining effective therapeutics takes major
efforts since cancer diseases are terribly
distinct or genetically complex.

Scratch assay on cancer cells that produce
autocrine loops of growth factors.

Without basic cancer research we can not find
tomorrow’s therapeutic interference strategies.
That is why it is vitally important that basic
cancer research funding continues. The trend
goes towards translation. The LBI-CR research
teams work a lot on the JAK-STAT pathway,
and it took the field two decades from
discovery of the genes to have now since 2011
first, good and specific drugs, which is very
promising. The pathway has become a
paradigm in signal transduction, but has also

Two pioneers on cloning Stat5 meet with Dr.
Richard Moriggl 17 years after the discovery and
cloning of the transcription factor STAT5. All three
are former laboratory members from the Friedrich
Miescher Institute in Basel, Switzerland, the former
“Groner lab” and they have achieved their individual
basic research career. They meet for the birthday
celebration of their former mentor in Frankfurt (from
right: Prof. Hiroshi Wakao, University Sapporo,
Japan; Prof. Fabrice Gouilleux, University Rabelais,
Tours, France; Dr. Richard Moriggl, LBI-CR). A
meeting took place entitled “Cytokine receptors and
their Stat mediated mechanisms of action“ in
Frankfurt at the Georg-Speyer-Haus, November
2011.

1.4. Additional grant money for research
Researchers of the LBI-CR have successfully
attracted third party funding through a private
donation for Melanoma research, GEN-AUIII,
individual FWF grants, SFB-F28, Nanosmart
and the Doktoratskolleg “Inflammation and
Immunity” project funding. In addition, Dr.
Emilio Casanova was successful in a FFG
Bridge application. Third party funding
substantially supports core funding from the
LBG GmbH and the LBI-CR Partners. It
creates synergies with existing projects and
know-how, both for the LBI-CR and the
Partners. A number of faculty members of the
LBI-CR have been successful in obtaining or
ensuring additional extramural funding in
support of their individual projects. This
supplementary funding was increased over
time and it contributed significantly to the
budget of the LBI-CR. The institute has
invested into infrastructure and expanded on
special equipment over the past years. These
positive developments encourage grant
submissions of individual investigators to
establish highly productive teams, but the
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current funding situation in Austria or globally
for cancer research became fierce. We can
only hope that the political management in
Austria and in Europe recognize the necessity
to invest into technology, education and into
cancer research particularly for the future
benefit of our aging society. Irrespective about
these challenges ahead of us, attracting
extramural funding allows better networking
and it is an important measure of success for
the next evaluations. Several positions, which
are fully integrated into the LBI-CR, are
financed by the „Fonds zur Förderung der
wissenschaftlichen Forschung (FWF)“ in a
special project grant (SFB F28 "Jak-Stat
Signalling: from Basics to Disease", see also
www.jak-stat.at). The previous year saw also
completions of several mouse models to study
melanoma development. Money for that project
comes from a private donation to allow
research in one of the most rapidly increasing
cancers associated with increased sun light
exposure.

Melanoma Research
Private Donation

Nanosmart

and office space are located at a campus of
the MUW in the 9th district of Vienna, five
minutes
walking
distance
to
the
“Votivkirche/Schottentor”. We share important
equipment, hold seminar series together and
have various interacting projects particularly on
the analysis of transgenic mice. Here, we
thank the MUW for help and continuous
support. Laboratories and offices are housed
in old brick buildings dating back to the year
1898. Overall, the old, traditional environment
and modern techniques come together,
creating a lively atmosphere at the campus
“Schwarzspanierstraße”, which is surrounded
by many restaurants, cafés or hotels to house
our visiting guest scientists. Vienna is a rich
cultural ground. It is easy to attract well known
scientists for a short visit to do collaborative
exchange of ideas or work in Vienna. Thus, we
had a very long list of internationally well
known cancer researchers visiting the institute,
which serves the cancer research community
in Vienna (see also Point 6).
Seven Ph.D. projects have so far been
completed and several master student thesis.

DK plus
IAI

SFB F28

PhD and master students from the LBI-CR, who
finished their research with the institute and most,
continued their career in international research
performing institutions or pharma companies.

The employees of the LBI-CR frequently
transfer work to Partners and vice versa. The
LBI-CR continued injections of different
transgenic constructs at the Vetmeduni and
IMP, Vienna.
Third party funding of the LBI-CR is essential to
keep a critical mass of researchers. Here, in
particular national funding plays a significant role,
further supported by international funding sources.

1.5. The LBI-CR infrastructure and relevant
numbers
All Partners of the LBI-CR have their main
facilities and work focus in Vienna. Laboratory
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The LBI-CR generated a number of new mouse
models with Partner collaborations for the
generation of transgenic mice, where particularly Dr.
Emilio Casanova has the largest expertise. Over the
years the LBI-CR has established more then 80
compound mouse models.

The size of the LBI-CR allows us to accomplish
research that is largely extended through our
Partner collaborations, especially through
technology transfer and the communication of
ideas and knowledge from our Partner
specialists. Therefore, we are particularly
grateful to our scientific Partners and the LBG
GmbH, our most important Partner for
financing and daily help in institute affairs like
personnel management, wages and salary
support. Each year the management of the
individual newer formed LBI institutes and the
LBG management meet in a team forming
spirit during a management workshop, which is
organized by Franz Heimel and Briggitte
Leimüller. Here, difficult situations in
management tasks are openly discussed and
several management areas are highlighted in a
workshop manner. This helps the leaders to go
into self reflection and it is also a good training
with advice for newcomers in management.

Management workshop of the LBG GmbH 2011 in
Styria, where all new LBI´s participated with the
deputy and director of the individual institutes and
the management of the LBG (above: Mag. Claudia
Lingner sits on a chair, Mag. Marisa Radatz to the
left and below: Dr. Heiss with Dr. Moriggl on
discussion during the workshop).

The thematic work at the LBI-CR was divided
into three different program lines: Program line
1 (Dr. Dagmar Stoiber-Sakaguchi; (DS) and
Dr. Richard Moriggl; (RM)) has two projects (BALL, Ewing´s Sarcoma) on childhood cancer
and on leukemia or liver cancer in close
collaboration
with
the
St.
Anna
Kinderkrebsforschung
Children´s
Cancer
Research Institute and the MUW. Program line
2 (Dr. Emilio Casanova; (EC) and Dr. Robert
Eferl; (RE)) finished technical research to
establish the technology platform for the
generation of transgenic mouse models and
moved to the analysis of different tumors, such
as lung, colon, liver or hemangioma cancer
mouse models in close collaboration with the
IMP, Vetmeduni and MUW. Program line 3 (Dr.
Lukas Kenner; (LK)) is focused on lymphoma,
prostate cancer and histo-pathology core in
close collaboration with Prof. Kerjaschki from
the Clinical Institute of Pathology, MUW.

Dr. Lukas Kenner heads the pathology/histology
core unit of the LBI-CR, working in close
collaboration with TissueGnostics and the MUW,
Clinical Institute of Pathology. Human patient
samples are compared to disease models in
transgenic mice using for example a human cancer
tissue array as shown in the left, where findings will
be compared to a suitable tumor model in mice.
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As every year we were glad to get help from
the responsible persons of the Campus and
technical staff, particularly Prof. Freissmuth,
Mr. Horvath, Mr. Karel and all secretaries of
the Pharmacology. We thank our scientists,
secretary, technical staff and all persons
working with us for all their efforts.

Partners of the LBI-CR. The five Partners are the
Medical University Vienna (MUW), the Children`s
Cancer Research Institute (CCRI), the Research
Institute
of
Molecular
Pathology
(IMP),TissueGnostics (TG) and the University of
Veterinary Medicine Vienna (Vetmeduni).
Discussion with Dr.´s Olliver Krämer (from left)
University of Jena, Prof. Peter Heinrich, University
Freiburg, Prof. Gouilleux, University Tours, Dr. Edith
Pfizner, University Erlangen and Dr. Richard Moriggl
(right) on a symposium at the Georg-Speyer House
Frankfurt, October 2011.

1.6. Institute structure, Partners, highlights
and cancer project directions
The LBI-CR (http://lbicr.lbg.ac.at) is focused on
basic cancer research to establish molecular
insight into complex disease mechanisms. The
institute was founded in September 2005 by
the Ludwig Boltzmann Gesellschaft (LBG;
http://www.lbg.ac.at). Research is facilitated
through visionary research collaborations with
Partner institutions and biotech companies.
The LBI-CR works with five prestigious
institutions and a biotech company: the
Medical University of Vienna (MUW;
www.meduniwien.ac.at), the Institute of
Molecular Pathology (IMP; www.imp.ac.at), the
Children´s Cancer Research Institute, St. Anna
Kinderkrebsforschung (CCRI; www.ccri.at), the
University of Veterinary Medicine Vienna
(Vetmeduni Vienna; http://www.vu-wien.ac.at)
and
TissueGnostics
(TG;
www.tissuegnostics.com). The LBI-CR shares
ideas and carries out research projects with
Partner institutions.

The LBI-CR visited in summer 2011 the biggest
climbing wood in “Waidhofen an der Ybbs” on the
hottest day. Particularly our young employees got
really excited on the parcours and formed “selfaggregating” teams. Above: A landscape image with
PhD students from the LBI-CR on the balcony.

Examples are the collaboration with the CCRI
on Ewing´s Sarcoma and B-ALL leukemia
models, or collaboration on carcinomas,
leukemias, lymphomas or melanomas with the
MUW, IMP, Vetmeduni or TissueGnostics. The
LBI-CR creates mouse models for important
questions in cancer research which allow
testing of genetic combinations or therapeutic
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interference strategies. Each research group
has distinct tasks, expertise and project
directions,
but
stimulating
research
discussions, seminar series and work are done
together to perform efficient cancer research.
This creates an intense scientific atmosphere
at one location, where young scientists are
trained and prepared for their career.

Annual Meeting 2011 – Poster presentation of the
PhD students and discussion with the SAB
members to go into reflection of the own project.

The institutes lab outing to Waidhofen an der Ybbs
was a challenge and sportive event, where
surprisingly everybody went on the “flying foxes” or
into the climbing parc attractions with a lot of fun
and enthusiasm.

Joint efforts are needed to model or diagnose
cancer development. A long term goal is to find
out how cancer can be better diagnosed or
treated. Current basic questions of mouse
models aim at identifying which mutations
cooperate in the development of different types
of cancer. The LBI-CR created new cancer
models, some with a new transgenic
technology platform (so called “Multi-Hit mice”)
to address important questions as how cancer
originates and progresses.

The LBI-CR welcomed 2010 also the Scientific
Advisory Board (SAB) members Prof.´s Radek
Skoda, A. Thomas Look, Gustavo Leone,
Nancy Hynes and Kay-Uwe Wagner in
November for the Annual Meeting with the
Partners. We thank participants for their advice
and encouraging discussion to precede in the
different cancer research directions. The SAB
saw also 2011 successful scientific progress at
the LBI-CR. We will continue with help from
our Partners, SAB members and collaborators
in 2012 and incorporate changes based on
advise into our projects. Technical challenges
were solved and more cancer research
expertise accumulated in the five research
groups. It is needless to say that mouse model
research is a slow and expensive science.
Therefore, it is gratifying to see all research
teams achieved significant publications, even
with relatively moderate group size (compared
to other institutions with much higher financial
input, which was recognized by the
evaluators).

Collaboration partners Prof. Fabrice Gouilleux,
University Rabelais, Tours, France (left); Dr.
Richard Moriggl, (LBI-CR) and Prof. Meinrad
Busslinger (IMP) meet at a symposium on “Cytokine
receptors and their Stat mediated mechanisms of
action“ in Frankfurt at the Georg-Speyer-Haus.
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All groups gained molecular understanding
how certain cancer forms originate, how tumor
cells can be detected and which proteins are
essential for cancer growth or inhibition. The
Partner-LBI-CR research network analyzed
phenotypes of transgenic cancer mice and
compared results also to patient cancer
material, largely facilitated by medical oriented
partnerships. We thank our SAB members,
Partners and the LBG GmbH for maintaining
an
efficient
infrastructure,
creating
a
stimulating scientific environment, contributing
to our research program, and providing a
budget to achieve excellent scientific output
based on financial input.

translational medicine with a strong focus on
transgenic technologies and a comparison to
patient samples.

A snapshot on BAC recombination and selection of
recombined bacteria for transgenic vector
generation.

Moreover, we thank our further international
research collaborators. We were delighted to
have more than 40 guest scientists visiting our
institute along the year (please view the list of
lectures at the end of the report). Employees of
the LBI-CR went also frequently abroad to
present work or to collaborate. Experts gave
plenary lectures throughout the year and most
of them shared reagents and thoughts with us
in an open minded discussion. This helped the
scientists at the LBI-CR to achieve success.
The institute is a mirror of its employees.
Therefore, it is a continuous process to get
each scientist of the LBI-CR into research
exchange with Partner employees. All LBI-CR
members, Partners or SAB members shape
the process of research training, intellectual
discussion and project plan direction.
Highlights in 2011 were high impact factor
publications from the LBI-CR and a successful
evaluation. Moreover, Ph.D. and master
students of the LBI-CR completed successfully
their thesis several students won prices for
their cancer research work contributions.
The genes or the combination of genes with
which the LBI-CR researchers are working are
often amplified or super-activated by
mutagenic
events
promoting
cancer.
Essentially, cancer research at the LBI-CR
developed more and more into comparative,

JAK-STAT signaling is a central cancer driving
Pathway, which was discoverd 20 years ago by the
pioneers who organized a 2011 celebration meeting
at the NIH (from left: Dr. James Darnell, Rockefeller
University; Dr. Richard Jove, City of Hope; Dr.
Lothar Hennighausen, NIDDK; Dr. John O’Shea,
NIAMS; Dr. David Levy, NYU; and Dr. Warren
Leonard, NHLBI): “The Jak-STAT Pathway: 20
Years from Discovery to Drugs.” Dr. Moriggl (LBICR) and also Dr. Sexl (Vetmeduni), both from the
JAK-STAT SFB-F28 were invited as speakers. The
institutes NIAMS, NHLBI and NIDDK co-sponsored
th
the event. The 20 year of Jak-STAT research,
highlighted basic developments in the field,
relevance to diseases and new therapeutics.

Patient samples are analyzed particularly in
collaboration with our Partners CCRI and
MUW, but also with national and international
collaboration, involving groups in France,
Germany, Switzerland, Italy, Japan, the U.S.A.
or with the other Medical Universities of
Austria. The LBI-CR serves also since 2010 as
a reference center for TissueGnostics software
applications. Several customers and visitors of
TissueGnostics came to the LBI-CR 2011 and
the newest microscope and software
developments are implemented at the institute
in this partnership.
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The LBI-CR serves as a Reference Center for
TissueGnostics software applications, done in all
cancer projects from the LBI-CR and frequently also
used by collaborators coming from Partner
universities MUW and Vetmeduni.

The analysis of cancer with new imaging
techniques and a complete set-up for analysis
and processing of cancer bearing tissues is
improved and updated yearly in collaboration.
The LBI-CR researchers achieved in 2011
several significant publications to serve as
reference articles. The research groups have
applied
HistoQuest,
TissueQuest
and
TissueFax software packages with the tissue
analyzing microscope at the LBI-CR.

The ERIA Meeting 2011 was organized by a young
team of cancer researches, hosted by the LBI-CR.
The 2012 workshop will take place in Cambridge,
UK and an editorial meeting report was published by
the organizers in Leukemia, December 2011.
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2. Scientific Advisory Board and
Supervisory Board
2.1. Scientific Advisory Board

DR. KAY-UWE WAGNER
Eppley Institute of Applied Cancer Research,
Omaha, USA
DR. NANCY HYNES
Friedrich Miescher Institute, Basel, Switzerland

DR. GUSTAVO LEONE
The Ohio State University, Columbus, USA

DR. A. THOMAS LOOK
Dana-Farber Cancer Institute
450 Brookline Avenue
Mayer 630
Boston, MA 02215

DR. RADEK SKODA
Department of Biomedicine,
Universtity of Basel
Switzerland

Annual Meeting 2011 – Poster presentation of the
PhD students prior to discussion with the SAB

2.2. Supervisory Board
DR. HEINRICH KOVAR
Children´s Cancer Research Institute (CCRI),
1090 Vienna
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DR. RENATE PANZER
Children´s Cancer Research Institute (CCRI),
1090 Vienna
DR. RUPERT ECKER
Tissue Gnostics GmbH, 1020 Vienna
CEO GEORG STEINER
Tissue Gnostics GmbH, 1020 Vienna
PROF. MICHAEL FREISSMUTH
Medical University Vienna (MUW),
Vienna

1090

PROF. PETER VALENT
Medical University Vienna
Vienna

1090

(MUW),

MAG. HARALD ISEMANN
Research Institute of Molecular Pathology
(IMP), 1030 Vienna
PROF. MEINRAD BUSSLINGER
Research Institute of Molecular Pathology
(IMP), 1030 Vienna
PROF. MATHIAS MÜLLER
University of Veterinary Medicine Vienna
(Vetmeduni Vienna), 1210 Vienna
PROF. THOMAS RÜLICKE
University of Veterinary Medicine Vienna
(Vetmeduni Vienna), 1210 Vienna

Patty and Tom Look walking and discussing with
Lukas Kenner and Maximilan Sexl during the
Annual Meeting 2011.

3. Personnel Development
3.1. The LBI-CR Team
Two group leaders, Drs. Eferl and Zenz,
assumed tenure-leading or staff scientist
positions at the Cancer Research Institute of
the Medical University Vienna. Rainer Zenz
terminated his work at the LBI in April 2011.
Barbara Sax achieved her Ph.D. 2011.
Madeleine Themanns from the group of RM
(financed
by
SFB-F28/RM)
finished
successfully her Masters degree and got a
Ph.D. position at the LBI-CR (financed by SFBF28/RM). Jasmin Karalic (animal technician)
left in September 2011 our institute and
changed to the MUW within the same
transgenic animal facility where she introduced
a new colleague Adila Kovacevic (newly
employed by the LBI-CR) to work with
transgenic mice. Jelena Marjanovic (CTA) is
since November 11 in maternity leave. Her
work for histo-pathology was replaced by
Katalin Nagyne, our new Biomedical
Scientist.Several new Ph.D. and Diploma
students joined the LBI-CR.

Lunch during the Annual Meeting
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Overview of the LBI-CR Personal:
Name

Job description

Entry Date

Bauer Regina

Laboratory help

09.01.2005

Blaas Leander, Dr.

PhD student

02.01.2006

Postdoc

08.01.2010

Bogner Edith, Mag.

CTA

04.15.2011

Casanova Emilio, Dr.

Key Researcher

02.01.2006

Crncec Ilija

PhD student

03.01.2011

Eferl Robert; Dr.

Deputy Director

09.01.2005

Comment
All three Program
Lines; MUW

Contract change

Program Line 2,
Dr. Casanova
Program Line 2,
Dr. Casanova
FFG, Dr.
Casanova

till July 2010
till February 2011

Program Line 2
Doktoratskolleg,
Dr. Eferl
Program Line 2

till January 2011

SFB F28; Dr.
Moriggl
SFB F28; Dr.
Moriggl

till October 2010

01.17.2011
Friedbichler Katrin,
Mag.

PhD student

03.01.2006

Postdoc

11.01.2010

Grabner Beatrice,
MSc

PhD student

10.01.2009

Hager Matthias;
MA.rer.nat.

PhD student

10.01.2010

Hoffmann Thomas

Diploma student

11.01.2009

PhD. student

12.01.2010

Horvath Jaqueline

CTA

03.22.2011

Javaheri Tahereh

PhD student

02.08.2010

Program Line 1,
Dr. Moriggl

03.25.2008

All three Prog
Lines

Karalic Jasminka

Animal
technician

till April 2011

Prorgram Line 2,
Dr. Casanova
Program Line 3,
Dr. Zenz
SFB Project F28,
Dr. Moriggl
Austromouse, Dr.
Eferl
Program Line 1,
Dr. StoiberSakaguchi

Kenner Lukas, Prof.,
Dr.

Key Researcher

09.01.2005

Komnenovic Sabine

Secretary

09.01.2005

Kovacevic Adila

Animal technician

10.03.2011

Mizutani Tatsuaki

Postdoc

05.17.2010

Marjanovic Jelena

CTA

10.01.2009

Moriggl. Richard;
Dr., Univ. Doz, DI

Director

09.01.2005

Müller Kristina, DI

PhD student

05.01.2009

SFB Project, Dr.
Moriggl

Nagyne-Bojarszky
Katalin

Biomedical
Scientist

09.05.2011

All three Program
lines

Nivarthi Harini, Mag

PhD student

02.13.2008

Pencik Jan

PhD student

04.01.2010

Program Line 1,
Dr. Moriggl
Gen-Au, Dr.
Kenner

Rampetsreiter
Paulina

PhD student

06.15.2010

Sax Barbara, Mag.

PhD student

01.02.2006

Schlederer Michaela

Biomedical
Scientist

10.01.2005

till November 2010
till March 2011

till September 2011

Program Line 3;
All three program
lines
All three program
lines
Program Line 1,
Dr. StoiberSakaguchi
All three Program
lines

since Nov. 2011 on
maternity leave

Program Line 1

SFB F28, Dr.
Eferl
Program Line 1,
Dr. Moriggl

till September 2011

Program Line 3
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Stiedl Patricia, MSc

PhD student

12.15.2010

Stoiber-Sakaguchi
Dagmar, Dr.

Key Researcher

09.01.2005

Svinka Jasmin, DI

PhD student

10.15.2010

Stanek Vicky

Diploma student

05.01.2010

Themanns
Madeleine

Diploma student

02.01.2010

PhD student

10.20.2011

Biomedical
Scientist

11.09.2009

Wiedner Marc, Mag.

Biomedical
Scientist
Biomedical
Scientist
Winkler Susanne
Zenz Rainer, Dr.

Zboray Katalin

07.01.2010
07.01.2011

Diploma student

02.01.2011

Senior Post Doc

02.29.2007

Key Researcher

03.01.2008

PhD student

PhD student

Program Line 2,
Dr. Casanova
Program Line 1
Program Line 2,
Dr. Eferl
SFB F28; Dr.
Casanova
SFB Project F28,
Dr. Moriggl
SFB Project F28,
Dr. Moriggl
Novus Sanguis
Project; Dr.
Moriggl
Nanosmart, Dr.
Moriggl

till August 2011
till January 2011

till June 2010
till June 2011

Melanomproject
SFB F28, Dr.
Moriggl
Melanomproject

till April 2011

04.01.2011

Austromouse, Dr.
Casanova

till September 2011

10.01.2011

FFG, Dr.
Casanova

3.2. Dissertations, Habilitations
Dr. Dagmar Stoiber-Sakaguchi
Mag. Eva Bauer is supervised by Dagmar
Stoiber, who would like to achieve her
Habilitation.
Univ. Doz. Dr. Richard Moriggl
Supervision of the Thesis of Mag. Harini
Nivarthi, Mag. Tahereh Javaheri, DI Kristina
Müller, Susanne Winkler, Mag. Madeleine
Themanns and Mag. Mathias Hager. Mag.
Barbara Sax achieved her Ph.D.
Dr. Emilio Casanova
Supervision of the Thesis of Mag. Beatrice
Grabner Mag. Patricia Stiedl and Katalin
Zboray, Viktoria Stanek. Emilio Casanova
would like to achieve his Habilitation.
Dr. Robert Eferl
Supervision of the Thesis of Mag. Paulina
Rampetsreiter, Mag. Jasmin Svinka. Mag.
Markus Mair achieved his Ph.D. Robert Eferl
joined the Institute of Cancer Research of the
MUW via tenure track.
Prof. Dr. Lukas Kenner
Supervision of the Thesis of Mag. Daniela
Laimer, Mag. Jan Pencik.
3.3. Nominations, Memberships, Reviewer,
Editorial Board Member Status

Dr. Richard Moriggl
Invited reviewer for Blood, EMBO Journal,
EMBO Reports, Molecular and Cellular
Biology, Leukemia, Proceedings of the
National Academy of Science USA, Journal of
Biological
Chemistry,
FEBS
Letters,
Bioconjugate Chemistry, Future Drugs Ltd.,
Expert Review of Molecular Diagnostics,
Expert Review of Endocrinology and
Metabolism, European Journal of Immunology,
Sarcoma and NIH applications. Editor for JAKSTAT and the World Journal of Hematology.
Invited as advisory reviewer for "Institute
National Du Cancer" (France), Liddy Shriver
Sarcoma Initiative (USA), University Hospitals
Case Medical Center (USA), Heinrich Heine
University
(Düsseldorf,
Germany),
"Volkswagenstiftung"
(Germany),
the
Paracelsus University Salzburg and Académie
Louvain (Belgium). Memberships: International
Society for Interferon and Cytokine Research
(ISICR) and American Association for Cancer
Research (AACR).
Dr. Lukas Kenner
Invited as reviewer for American Journal of
Pathology, EMBO Journal, PlosOne, Cancer
letters, Experimental Haematology, Annals of
Haematology,
Molecular
Neurobiology,
Nephron,
British
Journal
of
Urology,
International Journal of Cancer, Stem Cell
Reviews. Advisory reviewer for the “Deutsche
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Forschungsgemeinschaft”,
the
“Landesexzellenzinitiative
Hamburg”,
the
“Bürgermeisterfonds der Stadt Wien”, the
“wissenschaftlicher
Ausschuss
für
Freisetzungen und Inverkehrbringen von GVO”
(Austrian Ministry of Health) and the IMP.
Membership for the Austrian Society of
Pathology, the American Association for
Cancer Research, the Austrian Chancellor's
Bioethic Comission, and invited expert for the
“German Bundestag”.

Johannes Zuber from the IMP: New targets for
therapeutic interference strategies in cancers
where explored and molecularly defined
largely through genetic mouse model work.
The progress of the LBI-CR research was
presented to the public and the local press.

Dr. Robert Eferl
Invited reviewer of the European Association
for the Study of the Liver (EASL).
Dr. Emilio Casanova
Expert opinion for PlosOne, Biotechniques,
Frontiers in Biosciences, Hepatology, Journal
of Hepatology.

2011 continued to be a successful year for
publications with LBI-CR group participation.

The researchers where also able to achieve
significant Impact Factor Points in original
publications (excluding reviews and book chapters),
which is an indicator for the quality of science done
at the LBI.

Visiting lower Austria with Pattie and Tom Look
lower Austria in fall.

4. Highlights and Outlook
Key Researchers of the LBI-CR published a
significant number of papers as senior and
corresponding authors in high impact journals
(IF>10). Corresponding students were first
authors and therefore able to successfully
apply for PostDoc or Ph.D. positions at leading
research institutions. Leander Blaas from the
group of EC successfully applied for a PostDoc
position at the Karolinska Institut in Sweden
where he started his work. Katrin Friedbichler
from the group of RM was successful to get an
attractive position with the international
Pharma company Boehringer Ingelheim.
Moreover, Hans-Peter Kantner from the group
of DS was successfully hired by the
international pharma company Glaxo Smith
Klyne. Finally, Thomas Hoffman was selected
as a PhD student with the group of Dr.

The Average Impact Factor Point per original
publication (excluding reviews and book chapters)
was significant and has to be seen in context with
the number of publications.
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5. Research program
5.1. Program Line 1, Dr. Dagmar StoiberSakaguchi
Childhood Leukemia, Lymphoma and a
Multi-Hit Mouse Model
Project leader / Key Researcher
Name:
Title:
Date of Birth:
Nationality:
Institution:

Address:
Phone:
Fax:
e-mail:

Dagmar Stoiber-Sakaguchi
Mag. Dr.
27.01.1973
Austrian
Ludwig Boltzmann Institute
for Cancer Research (LBICR)
Währingerstr.13a, A-1090
Vienna, Austria
(+43-1) 4277-64130
(+43-1) 4277-9641
dagmar.stoiber@lbicr.lbg.ac.
at

Group Members:
Upper (from left to right):
Jaqueline Horvath (Research assistant)
Mag. Eva Bauer (Ph.D. student)
Dr. Tatsuaki Mizutani (Postdoc)
Lower:
Dr. Dagmar Stoiber-Sakaguchi

Group and Project Overview:
The group of Dagmar Stoiber-Sakaguchi
currently consists of one Ph.D. student (Eva
Bauer), one postdoctoral fellow (Tatsuaki
Mizutani) and one research assistant
(Jaqueline Horvath). Our research group
focuses on the investigation of secondary hits
in the development of hematopoietic
malignancies. In a collaborative effort with Dr.
Renate Panzer from the CCRI, Vienna, we are
working on childhood leukemia, in particular

TEL-AML1
positive
leukemia.
The
t(12;21)(p13;q22) chromosomal translocation
is the most frequent translocation in childhood
progenitor B-acute lymphoblastic leukemia
(BCP-ALL) and results in the expression of a
TEL-AML1 fusion protein.
The frequency of TEL-AML1 fusions in normal
newborns is approximately 100-fold higher
than the leukemia rate indicating that
additional events have to occur in TEL-AML1+
cells for leukemic transformation. We focus on
establishing a new mouse model for this
leukemia. We combine candidate genes, which
are likely to cooperate with TEL-AML1 to
transform progenitor B cells, with the TELAML1 fusion and study their cooperativity. To
do so, we make use of the Multi-Hit technology
and alternative approaches. Briefly, several
putative oncogenes are combined on a MultiHit vector. Mice carrying this Multi-Hit vector
are crossed with transgenic mice expressing
TEL-AML1 and with Mx-Cre transgenic mice
for inducible Cre expression. Upon induction of
low levels of Cre activity, each TEL-AML1+ cell
will activate a random combination of protooncogenes on the Multi-Hit vector, mimicking
the secondary event in BCP-ALL development.
Transgenic cells expressing the right
combination of proto-oncogenes will undergo
positive selection for clonal expansion of
transformed leukemogenic cell progenitors.
Phenotypic characterisation of the leukemic
cells will highlight which combination of protooncogenes is required for TEL-AML1+ BCPALL development.
On the other hand we are working on a new
mouse model to investigate the development
of myeloproliferative disorders (MPD). For this
project we also use the Multi-Hit technology
and thereby study the cooperativity of several
signaling pathways.

Results from the Research Work and Future
Outlook:
TEL-AML1+ childhood leukemia
To closely mimic the situation in children with
TEL-AML1+ leukemia, TEL-AML1 transgenic
mice are used as the so-called “first hit”. TELAML1 transgenic mice have been generated at
the transgenic mouse facility of our Partner
institution IMP and a mouse colony has been
established. Analysis of the transgenic mice
revealed B cell specific expression of the
transgene. Young transgenic mice display no
gross
abnormalities
as
analyzed
by
histopathology. Mice are currently further
monitored and analyzed.
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The Multi-Hit mice for childhood leukemia –
expressing a combination of three candidate
genes that are likely to cooperate with the
TEL-AML1 fusion for leukemia formation were generated. In order to activate the three
oncogenes in the hematopoietic system, the
transgenic mice have been intercrossed with
Mx-Cre transgenic mice (Cre inducible
transgenic mouse line). The compound mice
are currently analyzed.
By using a bone marrow transplantation model
our group is also testing the cooperativity of
the different candidate genes of the Multi-Hit
mice. Hematopoietic stem cells are transduced
with distinct retroviruses encoding for the
candidate genes and these are subsequently
transplanted into lethally irradiated syngenic
recipient mice. As a result the mice
infrequently developed leukemia (Figure 1).
We are currently working on this model by
including also other candidate genes. This
project is a collaboration with Dr. Christopher
Baum, Hannover, Germany.

first disease symptoms already as early as four
weeks after poly I:C application. For example
mice display first elevated hematocrit levels,
then also splenomegaly or infiltration of
hematopoietic cells into the liver (Figure 2). This
project is also supported by a Marie Curie
fellowship.

Figure 2: Multi-Hit transgenic mice develop a
myeloproliferative disorder phenotype. HE
staining of liver tissue sections five months after
poly I:C injection. The arrows indicate hematopoietic
cell infiltration into the liver. One representative
example is depicted.

Aims and Milestones

Figure 1: Blood smears of mice after bone
marrow transplantation. Leukemic cells are
indicated by arrows. Control is shown on left side,
leukemic example on the right side.

Multi-Hit
mice
for
myeloproliferative
disorders
Myeloproliferative
neoplasms
are
a
heterogenous group of disorders characterized
by cellular proliferation of one or more
hematologic cell lines in the peripheral blood.
MPDs include mainly Polycythemia Vera (PV),
Essential Thrombocytosis (ET), Myelofibrosis
(MF) and Chronic Myelogenous Leukemia
(CML). In our project on MPD we have also
made use of the Multi-Hit strategy (described in
more detail by the groups of program line 2) to
study the cooperativity of different genes and
signaling pathways.
We have generated a Multi-Hit BAC with a
certain combination of candidate genes
(constitutive active forms of Jak1, Jak2 and
PI3K). This construct was used for the
generation of transgenic mice. The founder
animals were bred to Mx-cre transgenic
animals. This allows for the Cre-recombinase
induced activation of candidate genes by poly
I:C injection. Double transgenic mice display

We have started to analyze the TEL-AML1
transgenic mice and the Multi-Hit transgenic
mice for myeloproliferative disorders. Although
in case of the Multi-Hit mice for MPD the
phenotype of the mice looks promising,
additional experiments have to be performed
to validate the Multi-Hit technology approach in
this context. In parallel we have established a
bone marrow transplantation model for TELAML1+ leukemia.

New Perspectives
The Multi-Hit mice for myeloproliferative
disease (MPD) also allows for investigation of
the genes of interest in the context of other
malignancies. To test for the impact of the
candidate genes on other types of tumors or
malignancies such as carcinomas the Multi-Hit
mice are currently intercrossed with Rosa
CreERT2 (Cre inducible transgenic mice).
Besides a bone marrow transplantation model
for TEL-AML1+ leukemia a fetal liver
transplantation model is currently established
to more closely resemble the situation in
human patients. Accordingly, xenotransplant
models are also generated together with the
Partner from the CCRI.
Additional grant money from the Austrian
Science Fund (FWF, project P19534-B13) had
been allocated by DS. This grant was
submitted before the start of the LBI-CR at the
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MUW (2006-2010). In this project a Ph.D.
student (Olivia Simma) studied the role of the
Janus kinase Tyk2 in tumor surveillance. She
demonstrated that Tyk2 is essential in
cytotoxic T lymphocyte (CTL)-mediated tumor
surveillance and she could also link this defect
in CTL cytotoxicity to type I interferon (IFN)
signaling. This project was a collaboration with
Dr. Veronika Sexl, MUW, Dr. Mathias Müller,
University of Veterinary Medicine of Vienna,
and Dr. Thomas Decker, Max Perutz
Laboratories Vienna.
With the remaining FWF grant money another
Ph.D. student (Nina Neugebauer) was hired.
She was also investigating tumor surveillance,
but focussing on type I IFN signaling. Later on,
a diploma student (Nadine Moritz) was
continuing this project. This project is a
collaboration with Dr. Veronika Sexl and Dr.
Mathias Müller.
To further study the Tyk2 - type I IFN axis in
tumor surveillance we currently employ T cell
dependent tumor models (Figure 3).

Cooperation with Prof. T. Felzmann, Children´s
Cancer
Research
Institute,
St.
Anna
Kinderkrebsforschung, Vienna, Austria
Cooperation with Prof. M. Müller, Institute of
Animal Breeding and Genetics, Veterinary
University of Vienna, Austria, for Jak-Stat
signaling
Cooperation with Prof. R. Panzer, Children´s
Cancer
Research
Institute,
St.
Anna
Kinderkrebsforschung, Vienna, Austria, for
leukemia
Cooperation with Prof. R. Piekorz, University of
Düsseldorf, Germany, for a suitable Multi-Hit
project relevant to multiple types of cancer
Cooperation with Prof. V. Sexl, Institute of
Pharmacology, Vienna, Austria, for tumor
immunosurveillance
Cooperation with Dr. B. Strobl, Institute of
Animal Breeding and Genetics, Veterinary
University of Vienna, Austria, for Jak-Stat
signaling
Cooperation with Prof. K.-U. Wagner,
University of Nebraska Medical Center,
Omaha, Nebraska, USA, for a breast cancer
tumor model

Publications 2011
Eckelhart, E., Warsch, W., Zebedin, E., Simma,
O., Stoiber, D., Kolbe, T., Rülicke, T., Mueller,
M., Casanova, E., Sexl, V. (2011) A novel Ncr1Cre mouse reveals the essential role of STAT5
for NK cell survival and development. Blood,
117:1565-73.

Figure 3: The MC38 tumor model is T cell
dependent. Subcutaneously applicated MC38
adenocarcinoma cells are controlled by CD8+ cells
as verified by antibody-dependent depletion of
either NK or CD8+ cells.

Scientific Cooperations
Cooperation with Prof. C. Baum, Hannover
Medical School, Hannover, Germany, for
retroviral experiments
Cooperation with Prof. M. Busslinger, IMP,
Vienna, Austria, for the TEL-AML1 project
Cooperation with Prof. T. Decker, Institute of
Microbiology and Genetics, Vienna, Austria, for
Jak-Stat signaling
Cooperation with Prof. W. Ellmeier, Institute of
Immunology, Medical University of Vienna,
Austria, for CTL function

Schuster, C., Berger, A., Hoelzl, M.A., Putz,
E.M., Frenzel, A., Simma, O., Moritz, N., Hoelbl,
A., Kovacic, B., Freissmuth, M., Müller, M.,
Villunger, A., Müllauer, L., Schmatz, A.I.,
Streubel, B., Porpaczy, E., Jäger, U., Stoiber,
D.*, Sexl, V.*. (2011) The cooperating mutation
or “second hit” determines the immunological
visibility towards Myc-induced lymphomas.
Blood, 118:4635-45. (*these authors contributed
equally)
Fuka, G., Kantner, H.-P., Grausenburger, R.,
Inthal, A., Bauer, E., Krapf, G., Kaindl, U., Kauer,
M., Dworzak, M.N., Stoiber, D., Haas, O.A. and
Panzer-Grümayer, R. (2011) Silencing of
ETV6/RUNX1
abrogates
PI3K/Akt/mTOR
signaling and impairs reconstitution of leukemia
in
xenografts.
Leukemia,
doi:
10.1038/leu.2011.322.
Rohr-Udilova, N., Sieghart, W., Eferl, R., Stoiber,
D., Björkhem-Bergman, L., Eriksson, L.C.,
Stolze, K., Keppler, B., Jakupec, M., Hayden, H.,
Sagmeister, S., Grasl-Kraupp, B., Schulte-
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Hermann R and Peck-Radosavljevic M. (2011)
Antagonistic effects of selenium and lipid
peroxide on growth control in early hepatocellular
carcinoma. Hepatology doi: 10.1002/hep.24808.
Schneckenleithner, C.,
Bago-Horvath,
Z.,
Dolznig, H., Neugebauer, N., Kolbe, T., MatulkaBrandl, L., Wagner, K.U., Kerjaschki, D., Müller,
M., Stoiber, D. and V. Sexl. (2011) Putting the
brakes on mammary tumorigenesis: Loss of
STAT1 predisposes to intraepithelial neoplasias.
Oncotarget 2(12):1043-54.
Strobl, B., Stoiber, D., Sexl, V., and M. Müller.
(2011) Tyrosine kinase 2 (Tyk2) in cytokine
signalling and host immunity. Frontiers in
Bioscience. Frontiers in Bioscience 17:321432.
Other activities:
Press release on
(Schuster et al.)

publication

in

Blood
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5.2. Program Line 1, Dr. Richard Moriggl
Research on Ewing´s Sarcoma, Liver
Carcinoma,
Jak-Stat
Signaling
and
Leukemogenesis
Project leader / Key Researcher
Name:
Title:
Date of Birth:
Nationality:
Institution:
Adress:
Phone:
Fax:
e-mail:

Moriggl, Richard H.
Univ. Doz. DI. Dr., Director
17.05.1969
German
Ludwig Boltzmann Institute for
Cancer Research (LBI-CR)
Währingerstr.13a,
A-1090
Vienna, Austria
(+43-1) 4277-64111
(+43-1) 4277-9641
richard.moriggl@lbicr.lbg.ac.at

Group Members:
From left: Biomedical Research Assistant Katalin
Nagyne, Mag. Tahere Javaheri, DI Kristina Müller,
Mas. Harini Nivarthi, Mag. Madeleine Themanns,
Master Student Susanne Winkler, Univ. Doz. DI Dr.
Richard Moriggl, Mag. Matthias Hager and
Biomedical Research Assistant Mag. Marc Wiedner

Group and Project Overview:
The laboratory of RM is specialized on
molecular analysis of transcription factors and
aberrant signal transduction pathways, which
contribute to cancer onset and progression.
Cancers studied in the group of RM include liver
cancer,
Ewing´s
Sarcoma,
leukemias,
lymphomas, colon cancer or melanoma. Work is
centered on transgenic mouse analysis and
verification of results follows analysis of human
patient samples together with clinical oriented
research groups. Mouse models display
persistent or absent Jak-Stat signaling in
combination with additional cancer promoting
oncogenes or translocations such as the EWSFLI1 childhood cancer translocation product.
The team of RM keeps a high momentum of
research activity through national and
international collaborations, which guarantees
high publication output. Expertise is based on

altered cytokine, growth factor or nuclear
hormone receptor signal transduction pathways,
all tightly linked to cancer pathways. The group
can be viewed as an international specialist
team in Jak-Stat research, molecular cancer
analysis and in the illumination of transgenic
mouse model phenotypes with pre-malignant, to
malignant and aggressive cancer lesions.
The research group of RM consists currently of
5 Ph.D. students, one undergraduate student
and one biomedical research assistant (BMA).
Projects are briefly illustrated below:
The first Ph.D. project is a national and
international collaboration on Ewing´s Sarcoma
research, mainly together with the group of Dr.
Heinrich Kovar from the CCRI. Mouse models
were obtained from Dr. Suzie Baker, St. Jude
Children´s Research Hospital and Dr. Malcolm
Logan, National Institute for Medical Research,
London. Bone analysis is done in collaboration
with Dr. Christine Hartmann, IMP, Vienna, Dr.
Mathias Kieslinger, Helmholz Center, Munich,
Dr. Reinhold Erben, Vetmeduni Vienna and Dr.
Klaus Klaushofer, Ludwig Bolzmann Institute for
Osteology, Vienna. Here, we try to establish an
inducible transgenic mouse model for Ewing's
Sarcoma, the second most frequent juvenile
bone tumor in humans. We express the EWSFLI1 translocation with mesenchyme specific or
inducible Cre mice including compound models
with loss of Ink4a tumor suppressors.
The second Ph.D. project focuses on inducible
activation of persistent Stat5 proteins. We made
multiple transgenic founder lines for persistent
Stat5 activation in combination with loss of
PTEN. A second part of the Ph.D. project
dissects aberrant signaling in colon cancer. The
third Ph.D. project is carried out by Matthias
Hager and sponsored through a private
donation on melanoma research.
Two further Ph.D. projects (DI Kristina Müller
and MSc Madeleine Themanns) were funded
through the FWF via a network initiative of
research groups from Vienna (http://www.jakstat.at). SFB F28 runs since 2006 and can go
for 10 years, last evaluation will take place in fall
2012. It is headed by Prof. Mathias Müller from
the Vetmeduni Vienna and Prof. Thomas
Decker from the Max Perutz Laboratories. The
group of RM focuses within the SFB project on
liver carcinoma or leukemias in light of Jak-Stat
signaling. We continuously interact with expert
laboratories throughout the world and nationally.
Results from the Research Work and Future
Outlook:
Group members developed several projects to
publication quality. Ph.D. projects were largely
carried out independently. New cancer mouse
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models and phenotypes were pioneered to
explore abnormal processes that promote
cancer development and progression. As in
the past years we got also in 2011 molecular
insight, best reflected by our publications
together with our Partners or collaborators (see
below).
Our transgenic mouse models for persistent or
inducible expression of EWS-FLI1 in
mesenchymal cells serve as the basis to
understand transcriptional changes caused by
EWS-FLI1 action, which is known to repress
many important genes such as cell cycle
regulators or lately also miRNA´s. These
studies are important to understand the
complex
interaction
of
the
aberrant
transcriptional regulator EWS-FLI1 with
chromatin to influence tumor development. A
mouse model for Ewing´s Sarcoma in mice
could serve as the basis for clinical studies to
search for therapeutic interference strategies,
which is our long term aim. Mag. Tahereh
Javaheri learned analysis of bone phenotypes
during embryo development, paticulary with
help from Dr. Christine Hartmann, IMP,
Vienna. She also learned cultivation and
differentiation of bone cells in the past year
and established large cohorts of mice for
analysis. Currently we perform more detailed in
situ hybridisations for changed key-genes in
EWS-FLI1-expressing mice, particularly during
embryo development to dissect the skeletal
phenotype (Figure 1). We also analyse bone
phenotypes in inducible EWS-FLI1 x
Prx1CreERT2 animals at various juvenile
developmental stages after multiple rounds of
tamoxifen injections.

Figure 1: EWS-FLI1 expression blocks limb
development.
A: Representative example of skeletal preparations
rx1
of E17.5 wild type (wt) and EFP embryos (n = 13).
Blue staining marks cartilage elements whereas
pink color indicates calcified bone. EFPrx1 embryos
have defects in development of parietal and
interparietal bones. Defects in skeletal development
are largely detected in limb development.
sc=scapula, hu=humerus, ra=radius, ul=ulna,

fe=femur, ti=tibia, fi=fibula, 1=nasal bone, 2=frontal
bone, 3=parietal bone, 4=interparietal bone
B: During the process of chondrocyte and
osteoblast differentiation, specific marker genes are
up-regulated to allow for distinct developmental
stages using in situ hybridisation. Indian hedgehog
(ihh)
is
the
marker
for
prehypertrophic
chondrocytes. The sry-like hmg-box transcription
factor (sox9) is necessary for differentiation into
chondrocytes, whereas the importantly, runx2
accounts for osteoblast differentiation, whereas the
osteoblast lineage osterix (osx) is expressed in
immature osteoblast. This figure shows the
expression of markers in case of polydactic limbs
(=too many fingers/toes). Haematoxylin and eosin
staining (H&E) on sectioned limbs of wild type and
EFPrx1 mice (E13.5), Von Kossa/ Alcian Blue
staining, non-radioactive in situ hybridisation using
markers specific for different maturation stages of
chondrocytes and osteoblasts. Ihh, sox9, gli2, gli3
and pthrp were present in different chondrocyte
stages of wild type and runx2 and osx were present
in different osteoblast stages of wild type bone. The
normal or over expression of ihh, sox9, gli2, pthrp,
gli3 and runx2 in limbs with polydactyly suggests the
retention of chondrogenic properties, thereby
preventing ossification.

Mag. Marc Wiedner in the group compared
mesenchymal stem cells with Ewing´s sarcoma
cells as the potential cellular origin of Ewing´s
tumor cells. Here, he found an important role
for cytokine signalling in gene regulation of
these cell types with many differences in
cytokine receptor expression. This work was
also an international collaboration with Lyon
and the CCRI.

Figure 2: Cytokine affects anchorage of Ewing’s
Sarcoma cells.
5
10 cells of Ewing’s Sarcoma cell lines SK-N-MC
and STA-ET-7.2 were seeded and grown as
spheroids with and without cytokine. After 3 days,
spheroids were plated with and without cytokine and
photographed 3 days and 4 days later, respectively.
Untreated spheroids adhered to the plates normally
(as indicated by the white arrows, left panel),
whereas attachment of treated spheroids was
strongly impaired (right panel). Thus, this cytokine
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changes attachment and mobilization associated
with invasion of Ewing’s Sarcoma cells. Bar, 250 µm

We established and analyzed new mouse
models for inducible, constitutively active
Stat5a (cS5F) in the second Ph.D. project
(Figure 2). We have crossed these mice with
tamoxifen inducible RosaCreERT2 mice and
have demonstrated the induction of the
transgene in various organs. In addition, we
have bred these inducible mice into a PTENhaplo-deficient background to study PTEN
driven Lymphoma development (Lu et al.,
PLOSone, 2007).

Figure 3: Establishment of an inducible
oncogenic Stat5a (cS5) mouse model. (a)
Schematic overview of the transgenic BAC
construct. (b) Recombination of the `off´ cS5F
transgene to `on´ orientation in cS5F;RsCreERT2
mice upon induction by tamoxifen (Tx). (c)
Expression of the transgenic cS5F in splenocytes,
as detected by western blot against the FLAG and
total Stat5a. (d) Surface expression of the hCD2
marker induced by tamoxifen, on cells of
hematopoietic lineages, as detected by FACS.

Figure 4: Generation of a transgenic mouse
model with high oncogenic Stat5a expression in
hematopoietic cells.
F
A constitutively active version of Stat5a (cS5 ) was
cloned under the control of a hematopoietic specific
promotor. Expression of the transgene could be
detected in Ba/F3 cells by Western blot.

Our work on liver cancer questions the
importance of the hepatic Growth Hormone

(GH)
Receptor-Jak2-Stat5-Glucocorticoid
Receptor (GR) axis. Madeleine Themanns and
DI Kristina Müller formed the core of the liver
cancer group. Processes such as postnatal
body
growth,
metabolism,
inflammatory
processes up to liver cancer are controlled
through the Stat5-GR axis. A disrupted Stat5GR interaction in the liver causes a metabolic
syndrome, hepatomegaly and hepatocellular
carcinoma (HCC) development. Particularly,
combined loss of GR and Stat5 genes is
causing liver cancer. We were able to find a
direct link to cancer development through
increased reactive oxygen species production
associated with augmented DNA double strand
breaks. The phenotypes were analyzed with
clinical
research
collaborations
with
hepatopathologist experts from Basel and
Vienna.

Figure 5: Spontaneous Development of
Hepatocellular Carcinomas (HCC) in STAT5/GR
Double Knockout Mice (DKO). A HCC formation in
12-month-old DKO mice. (a) Control liver. (b)
Macroscopic view of representative DKO liver.
Arrows indicate tumors and atypical nodules.
Representative hematoxylin and eosin– stained
sections showing two different types of HCCs as
either (c) solid and non-fatty or as (d) tumors
containing lipid droplets. B Oxidative stressdependent
DNA
damage.
Increased
extramitochondrial reactive oxygen species (ROS)
production and increased DNA damage in DKO
livers assessed by the emergence of phoshorylated
histone residues. Liver sections were stained with
antibodies against phoshorylated H2AX. Positive
hepatocytes were quantified using image analysis.
C Tumor-promoting signaling in DKO livers. STAT3
activation in DKO HCCs. Liver sections were
stained with antibodies against phosphorylated
STAT3. Positive hepatocytes were quantified in
control, S5KO, and DKO non-tumor (NT) and DKO
tumor
(T)
tissue
using
image
analysis.
Representative western blotting analysis showing
protein expression and activation of JNK1.

We investigated also the importance of GHStat5 activation during inflammatory HCC
formation using GH transgenic animals (GHtg).
Analysis of diseased mice revealed all classic
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stages of inflammatory liver cancer with severe
augmentation of the phenotypes upon
conditional deletion of Stat5. Surprising results
were observed for premature death in GHtg mice
due to kidney failure, which depended on
presence of Stat5 associated with chronic
inflammation (Figure 5).

Figure 6: Pathological changes in the kidney of
tg
GH mice is improved by the loss of hepatic
STAT5. (A) In mice, high serum levels of GH (GHtg)
lead to systemic inflammation which is associated
with pathologic changes in several organs including
the lung, heart, liver and kidney. GHtg mice show a
severe kidney phenotype due to an inflammatory
process resulting in parenchymal rarefaction of the
kidney leading to cystic dilation of the renal pelvis
and eventually to renal failure. (B) In addition, on
histologic analysis, the microstructure of the kidney
displayed luminal obstruction by patchy PASpositive protein deposits in the glomeruli
(glomerulonephritis). Giemsa staining of the kidney
revealed very dense and partly follicular lymphocyte
infiltration in the kidneys. Moreover, Prussian blue
staining revealed the presence of activated
macrophages in the kidneys, which contribute to the
chronic inflammatory phenotype. All pathologic
changes described above were significantly
improved by an additional deletion of hepatic STAT5
in GHtg mice.

Another project was started with Matthias Hager
MA, also supervised by Dr. Rainer Zenz, who
took over a project focused on secondary
protein modification of Stat5a. Here the role of
how O-Glc-Nac modification on threonine
residues influence leukemogenesis, is being
investigated. The Ph.D. project of Hager MA
focuses in a second part on development of
genetic mouse models to study melanoma
formation (Figure 7), which was made possible
through a melanoma donation.

Figure 7: Stat3 plays a role in melanoma
formation. (A) The key transcription factor STAT3 is
activated in human melanoma patient samples. (B)
We therefore developed a mouse model to mimic
human melanoma by crossing transgenic mice
carrying the N-RasQ61K mutation, which is known to
occur in up to 20% of human melanoma cases,
driven by the melanocyte specific tyrosinase
promoter, with mice bearing a deletion for the cellcycle regulating gene Ink4a. In these mice the STAT3
gene was flanked by two loxP-sites, which led to
deletion of STAT3 in the melanocytes, if the Crerecombinase controlled by the tyrosinase promoter
was additionally crossed into them. (C) Successful
deletion of STAT3 was confirmed by PCR. (D) Both
groups of mice developed dermal melanoma within
the first 25 weeks and showed strong metastasis in
the lymph nodes and brains, where we currently look
for protein expression profiles.

Finally, we performed many collaborative
experiments for basic cancer research oriented
projects, which resulted for example in several
manuscripts for leukemogenesis or carcinoma
insights with clinical research groups.
Aims and Milestones
The group of RM continued to make substantial
progress in 2011 best visible through more then
40 peer reviewed publications predominantly in
expert cancer research journals since 2006
where the group was build up. We were able in
2011 to finish two papers focused on liver
cancer research, a time demanding analysis
which was ongoing for more then five years.
These manuscripts describe an important tumor
suppressive role of hepatic Stat5 and GR
signaling upon hyper growth hormone
stimulation. Each Ph.D. project has several
thesis parts, where usually a more risky project
is combined with a more safe approach to
achieve publication. So far, Ph.D. students in
the group of RM graduated with distinction and
they continue their career in basic research or
join global players of the pharmaceutical
industry. Several manuscripts with important
contributions (first author, joint author and last
author publications) came from group members
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to achieve high quality publications for the LBICR. As in previous years we continued to gain
molecular insights how oncogenic Stat5 induces
leukemias,
which
resulted
in
several
publications. The Jak-Stat pathway was
internationally recognized to be one of twelve
core cancer pathways and pharmaceutical
companies developed first specific small
molecular weight key molecules against the
pathway. We and others have shown in the last
year that also the downstream Stat5
transcription factors contribute largely to therapy
resistance of tyrosine kinase inhibitors.
Moreover, we found an essential role for posttranslational modification of Stat5 in MPN as a
driver modification for myeloid transformation.
Changes During the Year
The group started in 2011 to work with two
diploma students financed through SFB F28.
Dr. Katrin Friedbichler graduated with
distinction and she won a Ph.D. thesis award
from the University of Vienna. She continued
as a postdoc for half a year and moved to her
next career step to make a postdoctoral stay
with Boehringer Ingelheim. Mag. Barbara Sax,
finished her Ph.D. thesis and graduated at the
University Vienna, currently she is on maternity
leave with her second child. Mag. Matthias
Hager was integrated into the group of RM
financed through the melanoma grant
donation, since RZ accepted a staff scientist
position at the MUW.
New Perspectives
Since we succeeded in significant protein
expression of EWS-FLI1 fusion proteins through
the use of Prx1Cre mice. We next combined
Rosa26-EWS-FLI1 knockin mice with inducible
Prx1CreERT2 or inducible Mx1 recombinases,
which work in mesenchymal cell types.
Experiments with hepatic deletion of GR/Stat5
proteins revealed surprising roles for the Stat5GR interplay in normal versus diseased livers.
Importantly, we were able to make a link to
metabolic patient samples also with genetic
techniques such as SNP mapping or
Comparative Genome Hybridization. Creation of
a better infrastructure is a continous
management task. The project diversity in the
group of RM is fruitful for the LBI-CR and
Partners. All Ph.D. students are encouraged to
achieve best science in a cost and work efficient
way, balanced and controlled through the LBICR. The importance of mouse colony
management and logistics is still a challenge
since we have different locations in Vienna to
house mice. Collaborations are essential to

facilitate progress in the projects. Frequent and
weekly discussions with each group member in
teams or individually were made to guarantee
communication. The aim is to train Ph.D.
students in the first year, to advise them further
on, but also to allow them to gain independence
where they can show that they have learned to
design their own professional research. Most
projects in the group of RM are done within
national and international collaborations to
facilitate and achieve ambitious goals, not
possible to be performed in isolation. The group
of RM intensified interaction on cancer
phenotypes within the LBI´s and LBI clusters.
Moreover,
RM
attracted
and
initiated
translational work on tumor nanoparticle
research, which is carried out through an
international collaboration, financed through the
region of Trento, Italy (start was summer 2009).
Experimental mouse work will also keep us
occupied 2012. We will try to use the software
packages of our Partner TissueGnostics in
further publications in 2012.
Scientific Cooperations
The group of RM has broad national and
international
collaborations
centered
on
important signal transduction pathways and the
use of molecular biology methods in transgenic
mice or patient samples. Several members of
the laboratory were sent to outside collaborators
or Partners to achieve excellent research results
in scientific networks, which should further
facilitate high profile publication. We analyzed
patient samples in 2010 with groups at the
MUW and CCRI, Vienna, the Medical
Universities of Tours, France, the Medical
Universities
Jena,
Germany,
and
the
Kantonsspital, Basel, Switzerland.
Cooperation with Dr. Kevin Bunting, Emory
University, Atlanta, U.S.A., on hematopoietic
stem cell biology/leukemogenesis
Dr. Gerry Ferbeyre, Mc Gill University Montreal,
Canada, on senescence
Cooperation with Dr. Colin McGuckin and Dr.
Marcin Jurga, Lyon, France on MSC
Cooperation with Dr. Karlheinz Friedrich,
Friedrich Schiller University, Jena, Germany, on
Stat3 signaling and invasion in colon cancer
Cooperation with Dr. Andrey Kozlov and Dr.
Heinz Redl, LBI Traumatology, Vienna
Cooperation with Dr. Kay-Uwe Wagner, Eppley
Institute for Research in Cancer and Allied
Diseases, Omaha, U.S.A., on an inducible
persistently active Stat5 mouse model
Cooperation with Dr. Malcolm Logan, National
Institute for Medical Research, London on Prx1transgenic mice
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Cooperation with Dr. S. Baker, St. Jude
Children´s Research Hospital, Memphis,
Tennessee, U.S.A., for transgenic EWS-FLI1
knock-in mice
Cooperation with Dr. Sebastian Nijman, CEMM
on shRNA screens in colorectal carcinomas
Cooperation with Dr. J. Tuckermann, Leibniz
Institute for Aging Research, Jena, Germany, on
transgenic Stat5 and GR mice
Cooperation with Dr. Markus Heim and Dr.
Luigi
Terricano,
Kantonsspital
Basel,
Switzerland on liver cancer
Cooperation with Dr. G. Schütz, DKFZ,
Heidelberg, Germany, on transgenic GR mice
Cooperation with Dr. F. Gouilleux, Medical
University Tours, Tours, France, on
leukaemogenesis via persistently activated
forms of Stat5a
Cooperation with Dr. P. Valent, AKH, MUW,
Vienna, Austria, on leukemia and MPN
Cooperation with Dr. Fritz Aberger, University
Salzburg on skin cancer
Cooperation within SFB-F28 with nine
research groups on liver cancer and leukemia
Publications 2011
Kovacic B, Hoelbl A, Litos G, Alacakaptan M,
Schuster C, Fischhuber KM, Kerenyi MA,
Stengl G, Moriggl R, Sexl V & Beug H.
Diverging fates of cells of origin in acute and
chronic leukemia. EMBO Molecular Medicine,
in press [Impact Factor: 8.8] (2012)
Gilbert S, Zhang R, Denson L, Moriggl R,
Steinbrecher K, Shroyer N, Lin J & Han X.
Enterocyte STAT5 promotes mucosal wound
healing via suppression of myosin light chain
kinase-mediated loss of barrier function and
inflammation. EMBO Molecular Medicine,
4:109-24 [Impact Factor: 8.8] (2012),
*featured cover article
Friedbichler K, Themanns M, Mueller KM,
Schlederer M, Kornfeld JW, Terracciano LM,
Kozlov AV, Haindl S, Kenner L, Kolbe T,
Mueller M, Snibson KJ, Heim MH & Moriggl R.
Growth hormone-induced Stat5 signaling
causes gigantism, inflammation and premature
death but protects mice from aggressive liver
cancer. Hepatology, in press [Impact Factor:
10.9] (2011)
Mueller KM, Kornfeld JW, Friedbichler K, Blaas
L, Egger G, Esterbauer H, Hasselblatt P,
Schlederer M, Haindl S, Wagner KU, Engblom
D, Haemmerle G, Kratky D, Sexl V, Kenner L,
Kozlov AV, Terraciano L, Zechner R, Schuetz
G, Casanova E, Pospisilik JA, Heim MH &
Moriggl R. Impairment of hepatic growth

hormone and glucocorticoid receptor signaling
causes
steatosis
and
hepatocellular
carcinomas in mice. Hepatology, 54:1398-409
[Impact Factor: 10.9] (2011)
Schneller D, Machat G, Sousek A, Proell V,
van Zijl F, Huber H, Mair M, Muellner MK,
Nijman SM, Eferl R, Moriggl R & Mikulits W.
p19(ARF)/p14(ARF)
controls
oncogenic
functions of Stat3 in hepatocellular carcinoma.
Hepatology, 54:164-72 [Impact Factor: 10.9]
(2011)
Kornfeld JW, Isaacs A, Vitart V, Pospisilik JA,
Meitinger T, Gyllensten U, Wilson JF, Rudan I,
Campbell H, Penninger JM, Sexl V, Moriggl R,
van Duijn C, Pramstaller PP & Hicks AA.
Variants in STAT5B associate with serum TC
and LDL-C levels. J Clin Endocrinol Metab
96:E1496-501. [Impact Factor: 6.5] (2011)
Ermakova O, Piszczek L, Luciani L, Cavalli
FM, Ferreira T, Farley D, Rizzo S, Paolicelli
RC, Al-Banchaabouchi M, Nerlov C, Moriggl
R, Luscombe NM & Gross C. Sensitized
phenotypic screening identifies gene dosage
sensitive region on chromosome 11 that
predisposes to disease in mice. EMBO
Molecular Medicine, 3:50-66. [Impact
Factor: 8.8] (2011)
Warsch W, Kollmann K, Eckelhart E, Fajmann
S, Cerny-Reiterer S, Holbl A, Gleixner KV,
Dworzak M, Mayerhofer M, Hoermann G,
Herrmann H, Sillaber C, Egger G, Valent P,
Moriggl R & Sexl V. High STAT5 levels
mediate imatinib resistance and indicate
disease progression in chronic myeloid
leukemia. Blood, 117:3409-20. [Impact
Factor: 10.6] (2011)
Zugowski C, Lieder F, Müller A, Gasch J,
Corvinus FM, Moriggl R & Friedrich K. Stat3
controls matrix metalloproteinase-1 expression
in colon carcinoma cells by both direct and AP1-mediated interaction with the MMP-1
promoter. Biological Chemistry, , 392:44959. [Impact Factor: 2.7] (2011)
Leeb C, Jurga M, McGuckin C, Forraz N,
Thallinger C, Moriggl R & Kenner L. New
perspectives in stem cell research: beyond
embryonic stem cells. Cell Proliferation, 1:914 [Impact Factor: 2.7] (2011)
Friedbichler K, Hoelbl A, Li G, Bunting KD, Sexl
V, Gouilleux F & Moriggl R. Serine
phosphorylation of the Stat5a C-terminus is a
driving force for transformation Frontiers in
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Bioscience, 17:3043-56 [Impact Factor : 4.0]
(2011)
Ferbeyre G & Moriggl R. The role of Stat5
transcription factors as tumor suppressors or
oncogenes. Biochim Biophys Acta Reviews
on Cancer, 1815:104-14. [Impact Factor:
11.7] (2011)
Nivarthi H, Friedbichler K & Moriggl R. Stat5
as a hematopoietic master regulator for
differentiation and neoplasia development.
Jak-Stat Signalling: from Basics to Disease.
©2011 Springer (2011)
The work of the group of RM contributed in
2011 to the field of leukemia, sarcoma and
carcinoma research.
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5.3. Program Line 2, Dr. Emilio Casanova
Development of a Mouse Technology that
Allows Testing of Oncogene Interaction In
Vivo Based On the Cre/LoxP System
Project leader / Key Researcher
Name:
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Date of Birth:
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Casanova Emilio
Dr. in Biology
25.08.1969
Spanish
Ludwig Boltzmann Institute for
Cancer Research (LBI-CR)
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Vienna, Austria
(+43-1) 4277-64111
(+43-1) 4277-9641
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techniques that allow us to generate genetically
modified mice (Knock-outs, knock-ins, BAC
based transgenics etc.).
Based on the Cre/loxP system, our group has
developed the so-called “Multi-Hit” mice to study
the cooperativity of oncogenes. Basically, three
oncogenes can be expressed in a transgenic
mouse in an inducible and randomized way.
This should allow us to study how different
oncogenes can cooperate and accelerate the
tumor formation.
We are also interested in the development of
BAC-based vectors for eukaryotic expression
systems applied to the recombinant protein
production field.

Results from the Research Work and Future
Outlook:
1. Proof of principle: Akt Multi-Hit transgenic
mice

Group Members:
Beatrice Grabner, Ph.D. student
Edith Bogner, Technician
Patricia Stiedl, Ph.D. student
Katalin Zboray, Ph.D. student

Group and Project Overview:
The group of Emilio Casanova consists of thee
Ph.D. students, (Beatrice Grabner, Patricia
Stiedl and Katalin Zboray) and a technician
(Edith Bogner). Together with the group of Dr.
Robert Eferl we are focusing on the
development of a “Multi-Hit” vector technology
to develop mouse models for different types of
cancers. We are also interested in the
generation of mouse models that resemble
human diseases, such as liver cirrhosis. We
have an extensive knowledge in the generation
of transgenic mice, such us conditional and
classical knock-out and knock-in mice. At our
institute, we have also established several

Program line 2 is in charge of the technical
development of a “Multi-Hit” mouse model that
allows us to study the cooperativity of different
oncogenes. The aim is to develop a mouse
model to study how different combinations of
oncogenes contribute to the tumor formation
process. Since cancer is believed to be a
process driven by a Darwinian selection, we
expect that some combinations of oncogenes
will have a significant advantage and contribute
more to the tumor formation (cooperativity
between different oncogenes) than other
combinations. Our mouse model should allow
us to identify which combination of oncogenes is
more aggressive and responsible for tumor
formation, progression or metastasis. The
“Multi-Hit Mouse” will allow activation of three
oncogenes in a random manner (by using the
Cre loxP system) and the monitoring of the
expression of each single oncogene.
Akt/PKB is a family of serine-threonine kinases
activated in response to all growth factor or
cytokine stimuli that can promote cellular
growth. Akt is activated downstream of the PI3
kinase pathway and its activation promotes
survival and growth of cells. The Akt kinases are
also frequently amplified in different cancer
types. For example, the Akt family has been
implicated in several kinds of malignancies,
such as glioblastoma, ovarian, gastric,
colorectal, prostate and breast tumors. The Akt
family consists of three members: Akt-1, Akt-2
and Akt-3. Gene amplification of the three Akt
members have been found in different tumors,
however, it is not clear to what extent each
member of the Akt family contributes to different
tumors. To answer this question, we are
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generating a “Multi-Hit” mouse over-expressing
each member of the Akt family (Akt-Multi-Hit) in
an inducible manner
In order to generate the Akt “Multi-Hit”
transgenic mouse for the proof-of-principle
concept, we have chosen the three Akt isoforms
(Akt 1, 2 and 3). To achieve random activation
of each Akt isoforms, we have generated three
independent “modules” (Figure 1).

Multi-Hit mice were crossed to the MxCre line
and Rosa CreERT2 (Cre inducible transgenic
mice). In double transgenic mice injected with
poly I:C or tamoxifen (to induce the Cre
recombinase) we could detect ovarian
granulosa cell tumors, liver tumors, enlarged
spleens, salivary gland tumors, hemangiomas in
the brain and mammary gland tumors (Figure
1).

A

B

Figure 3 Lung and uterine tumor in a genetically
engineered mouse model.

2. Role of Gh-Stat5 in liver fibrosis

Figure 1: Schematic representation of the “Akt
Multi-Hit” construct. A) Schematic diagram of the
Akt-Multi-Hit construct. The three members of the
Akt family (Akt1, 2 and 3) were cloned in an inverted
orientation (“off” situation, no expression) together
with an IRES (5xGTX) and a reporter. Akt
expression will be driven by the Caggs promoter.
The three modules were recombined into the
Rosa26 BAC and transgenic animals have been
MH
mice develop
generated. B) The MxCre:AKT
hemangiomas

Each module consists of a Caggs promoter, an
Akt isoform, an internal ribosomal binding
sequence (IRES) and a reporter (eYFP, DsRed
or hCD2t). The oncogene, IRES and reporter
are cloned in an inverted orientation with
respect to the promoter (“off situation”, no
expression). They are flanked by loxP sites in
opposite orientations, which will allow us to
activate the expression of the oncogenes in vivo
by using an inducible Cre mouse strain (e.g.
MxCre or Rosa26 CreERT2).

Liver fibrosis constitutes a considerable health
problem in the human population. In order to
further understand the molecular mechanisms
underlying liver fibrogenesis it is necessary to
generate genetic mouse models closely
resembling human disease development and
progression. By making use of the Cre/loxP
system for tissue-specific gene deletion we
ablated Stat5a/b in hepatocytes. We generated
compound transgenic mice by crossing Stat5deficient animals to a mouse model of
inflammatory cholestasis and liver cancer.
Compound animals display severe liver fibrosis,
signs of liver damage and jaundice already at a
young age. Molecular analysis of the phenotype
reveals an impairment of the Growth hormoneIGF1 axis in Stat5a/b and Stat5 a/b;Mdr2
deficient mice. Hepatocytes of Stat5a/b; Mdr2
double knock-out animals show increased levels
of apoptosis in vivo. Furthermore, hepatocytes
lacking Stat5a/b undergo apoptosis in the
presence of bile acids in vitro and this can be
prevented by supplementing recombinant IGF1.
Taken together, we hypothesized that growth
hormone (GH) resistance is a pathological
condition that may contribute to the
development of liver fibrosis and tumors. We
are now currently investigating the progression
of liver fibrosis into liver cancer in our mouse
models (Figure 3)

The three modules containing the three different
Akt isoforms were cloned in tandem and
recombined in a Bacterial Artificial Chromosome
(BAC) harboring the Rosa26 locus (Figure 1).
The Rosa26 BAC containing the Akt Multi-Hit
array was injected into oocytes and five
transgenic lines were established. In order to
activate the three Akt isoforms in vivo, the Akt
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Figure 3: Liver tumors in a genetically
engineered mouse model for liver fibrosis.

3. Using Bacterial Artificial Chromosomes as
expression vectors in recombinant protein
production
Recombinant protein production in mammalian
cells is one of the most important fields in
biotechnology. One of the limiting steps is the
generation of appropriate expression vectors to
generate stable cell lines. Conventional vectors
tend to be affected by the surrounding
chromatin to their genomic integration site.
This makes their expression not predictable, as
it can be silenced over time. One way to solve
this problem is the use of Bacterial Artificial
Chromosomes (BACs), large plasmids that
may include up to 400 Kb of DNA. Due to their
large size, a BAC may comprise an entire
locus containing most if not all the elements
that regulate the expression of a gene.
Therefore BACs harbour their own chromatin
environment and are not affected by the
surrounding chromatin to their genomic
integration site. Thus, generation of stable cell
lines with BACs containing an “open
chromatin” locus, such as the Rosa26, results
in predictable levels of expression that are
stable over time (Figure 4). We have recently
obtained funding to develop the BACs-based
expression vectors in collaboration with an
industrial partner,
POLYMUN
Scientific
Immunbiologische Forschung GmbH.

Figure 4 Stable CHO cell lines obtained with a
BAC-based vector expressing the eYFP.

Aims and Milestones
The Program Line 2 relies strongly on the
generation of new cancer models as close as
possible to the human situation. During this
year we have started to analyze the tumors in
“Akt-Multi-Hit” mice. Although, this transgenic
mouse looks very promising, several
experiments need to be done in order to show
that the “Multi-Hit” technology is feasible. In the
future, we plan to focus on the hemangiomas
and mammary gland tumors, which developed
in the Akt Multi-Hit mice. In parallel, we have
developed several mouse models for liver
fibrosis and liver tumors and we are currently
analyzing these phenotypes.

Changes During the Year
In our first attempt to generate the Multi-Hit mice
we made use of the human Ubiquitin C
promoter and Stat5, Stat3 and IKKb as genes of
interest. It seems that the Ubiquitin promoter
was not strong enough to drive significant levels
of expression or that the oncogenes used in this
transgenic mouse were not potent enough to
result in tumorigenesis, at least in our system.
Consequently, we have exchanged the Ubiquitin
promoter for the Caggs promoter and the initial
oncogenes by the three members of the Akt
family. This new transgenic mouse, so called
“Akt-Multi-Hit”
represents
a
significant
improvement in the technology. In these mice
we can activate and detect the expression of the
oncogenes at mRNA and protein levels and
they develop a wide panel of tumors. In order to
study in more detail the mammary tumors
developed in the double transgenic animals,
Rosa26CreERT2: Akt Multi-Hit, we are currently
breeding the Akt Muti-hit to the WapCre line.
The WapCre is a transgenic mouse that will
allow us specifically to activate the expression
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of the Akt isoforms in the mammary gland, thus
allowing us learn more about the contribution of
the Akt isoforms to mammary gland tumors.
We are also continuing with the analysis of the
liver fibrosis and tumors models and recently,
we have initiated a project to study lung cancer.

New Perspectives
The results obtained with the Akt Multi-Hit
transgenic mice are promising. However, we
need further analyses in these mice in order to
test the feasibility of the Multi-Hit concept. For
example, we need to analyze the expression of
each oncogene at the cellular level by using in
situ hybridization and immunohistochemistry.
We will further analyze the liver fibrosis
phenotype in order to understand the molecular
mechanisms underlying this phenotype and
extend our studies to a model for lung cancer.

Mair M, Blaas L, Österreicher CH, Casanova E,
Eferl R. JAK-STAT signaling in hepatic fibrosis.
Front Biosci. 2011 Jun 1;17:2794-811. Review.
Eckelhart E, Warsch W, Zebedin E, Simma O,
Stoiber D, Kolbe T, Rülicke T, Mueller M,
Casanova E*, Sexl V*. A novel Ncr1-Cre mouse
reveals the essential role of STAT5 for NK-cell
survival and development. Blood 2011 Feb
3;117(5):1565-73 *Equal contribution.
Patent:
Title: “Artificial Chromosome Vector”
Application number: A 1859/2008
Date: 28.11.08
Applicant/Proprietor: Emilio Casanova, Anton
Bauer.
Inventors: Emilio Casanova, Anton Bauer,
Leander Blaas

Scientific Cooperations
Dr. Harald Esterbauer, Medical University of
Vienna, Austria: Generation of conditional
knock-in mice.
Dr. Christoph Oesterreicher: Medical University
of Vienna, Austria: Generation of BAC-based
transgenic mice.
Dr. Veronika Sexl, Medical University of
Vienna, Austria: Generation of transgenic mice
Dr. Michael Trauner, Medical University of
Graz, Austria: Liver fibrosis.
Dr. Dietmar Katinger, POLYMUN Scientific
Immunbiologische Forschung GmbH, Vienna,
Austria: BAC-based vectors applied to
Publications 2011
Blaas L, Musteanu M, Grabner B, Eferl R, Bauer
A, Casanova E. The use of bacterial artificial
chromosomes
for
recombinant
protein
production in mammalian cell lines. Methods
Mol Biol. In press
Mueller KM, Kornfeld JW, Friedbichler K, Blaas
L, Egger G, Esterbauer H, Hasselblatt P,
Schlederer M, Haindl S, Wagner KU, Engblom
D, Haemmerle G, Kratky D, Sexl V, Kenner L,
Kozlov AV, Terracciano L, Zechner R, Schuetz
G, Casanova E, Pospisilik JA, Heim MH,
Moriggl R. Impairment of hepatic growth
hormone and glucocorticoid receptor signaling
causes steatosis and hepatocellular carcinoma
in mice. Hepatology 2011 Oct;54(4):1398-409
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5.4. Program line 2, Dr. Robert Eferl
Ras and Stat3 Signaling Pathways in
Cancer
Project leader / Key Researcher
Name:
Title:
Date of Birth:
Nationality:
Institution:

Address:
Phone:
Fax:
e-mail:

Robert Eferl
Mag. Dr. rer. nat.
06.07.1968
Austrian
Institute for Cancer Research
(IKF) and Ludwig Boltzmann
Institute for Cancer Research
(LBI-CR)
Währingerstr.13a, A-1090
Vienna, Austria
(+43-1) 4277-64111
(+43-1) 4277-9641
robert.eferl@lbicr.lbg.ac.at

Group Members from left to right:
Upper: Paulina Rampetsreiter (Ph.D. Student),
Jasmin Svinka (Ph.D. Student), Ilija Crncec
(PhD Student). Lower: Robert Eferl (Group
Leader)

Group and Project Overview:
Our scientific focus is the investigation of Ras,
Stat1 and Stat3 signaling pathways in cancer.
We investigate these pathways in mouse
tumor models that are based on conventional
knockout strategies or new transgenic
technologies that allow a “Multi-Hit” activation
of several candidate oncogenes (see below).

Results from the Research Work and Future
Outlook:
Requirement of Ras effector pathways in
tumorigenesis
The H-Ras oncogene can activate three
different downstream signaling pathways that
are believed to be important for tumor
formation: the MAPK-, PI3K- and Ral
pathways. Oncogenic Ras proteins activate all
effector pathways. However, it is not known
which of these pathways cooperate in a given
tumor type. Therefore, we have established an
inducible transgenic mouse model called RasE
that allows simultaneous, random activation of
the MAPK-, PI3K- and Ral pathways (Figure
1).

Figure 1: The Ras Effector (RasE) Multi-Hit
mouse model. Principle of the RasE Multi-Hit tumor
mouse model. The scheme shows a transgenic
Multi-Hit construct for three expression units that
contain oncogenic H-ras alleles for selective
activation of MAPK, Ral or PI3K signaling pathways.
The expression units are cloned in inverted (off)
orientations behind a promoter (arrow). Each
expression unit is flanked by loxP sites (triangles)
that allow Cre-mediated activation (flipping). Upon
transient induction of Cre activity, expression
modules are flipping until Cre activity ceases. Then,
they remain either in on- or in off-orientations.
Therefore, Cre induction in RasE Multi-Hit mice
results in randomized activation of expression units
creating 8 genotypically different cell types (lower
drawing). Combinations of synergistic hits are
positively selected and result in tumors.

Analyses in RasE/Rosa26CreERT2 double
transgenic mice revealed development of lung
tumors, panreatic tumors and tumors of the
sebaceous glands upon Cre induction. Lung
tumors could also be induced in a tissuespecific manner using viral AdenoCre particles.
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Gastroenterology 2010). The molecular basis
for the hepatoprotective function of Stat3 in
liver fibrosis is currently under investigation.

Function of Stat3 in intestinal tumors

Figure 2: Histopathological evaluation of lung
tumors. 29 MRP tumors (simultaneous activation of
and MAPK-, PI3K- and Ral pathways) and 29 nonMRP tumors (alternative activation pattern) were
histopathologically analysed for invasiveness. Note
that only MRP tumors displayed invasiveness.

We genotyped lung tumors by ISH analysis
and identified simultaneous activation of
MAPK-, PI3K- and Ral pathways in ~ 85% of
tumors whereas ~15% displayed an alternative
activation pattern. Interestingly, activation of
MAPK-, PI3K- and Ral correlated with tumor
invasiveness (Figure 2).

We are investigating the function of Stat1 and
Stat3 signaling in the development of intestinal
tumors using conditional knock-out mouse
models that lack Stat1 or Stat3 in intestinal
epithelial cells (Stat1ΔIEC, Stat3ΔIEC). We use
ApcMin mice that are prone to intestinal tumor
development as a genetic tool for tumor
induction. We demonstrated that Stat3 is
strongly activated in adenomas of ApcMin mice.
Compound Stat3ΔIEC ApcMin mice revealed that
Stat3 is a negative regulator of tumor
invasiveness which is mediated by modulation
of ß-Catenin activity (Musteanu et al.,
Gastroenerolgy 2010; Figure 3).
fl/ fl ApcMin/+
400

200
200
100

Function of Stat3 in hepatocellular
carcinomas
Many molecular aspects have been described
that lead to formation of hepatocellular
carcinomas (HCCs) such as activation of
insulin-like growth factor II (IGFII) signaling or
perturbation of the axin/beta catenin axis.
Activation of the transcription factor Stat3 is
consistently observed in HCCs. Moreover, it
has been demonstrated that Stat3 is a major
proliferation
and
survival
factor
for
hepatocytes. We investigate the function of
Stat3 signaling in the development of liver
cancer using conditional knock-out mouse
models that lack Stat3 in hepatocytes and
cholangiocytes (Stat3Δhc).

Function of Stat3 in hepatoprotection
Chronic inflammatory liver damage is closely
associated with development of HCC and
genetic modulators might be of therapeutic
interest. Therefore, we investigate the function
of Stat3 in inflammatory liver damage using
mdr2-/- mice as a genetic model. The latter are
prone to chronic liver damage and cholestasis
because they lack a specific transporter protein
that is required for bile detoxification. We have
shown that compound Stat3Δhc mdr-/- mice
display a very severe fibrotic phenotype that is
associated with increased cholestasis and
presumably bile acid biosynthesis (Mair et al.,

IEC ApcMin/ +

0

0

100
200
nuclear -Cat

0

0

100
200
cytoplasmic  -Cat

Figure 3: Hyperactivation of ß-Catenin signaling
Min
tumors. Quantitation of
in Stat3-deficient Apc
immunohistochemically-stained
sections
by
TM
software demonstrated a stronger
HistoQuest
mean nuclear signal intensity for ß-Catenin in
ΔIEC
Min/+
tumors of Stat3
Apc
mice (left curves) (n=8
tumors per genotype). Correspondingly, mean
cytoplasmic staining intensity for ß-Catenin was
reduced in tumors of Stat3ΔIEC ApcMin/+ mice (right
curves).

Further experiments will demonstrate how
Stat3 modulates Wnt/β-Catenin signaling.

Future Outlook:
We have generated RasE mice and are
currently using Rosa26CreERT2 mouse lines
and tissue-specific Cre applications for tumor
induction. We are currently focusing on Ras
effector functions in lung tumorigenesis since
lung cancer is a very frequent and aggressive
human disease. We identified potent tumor
promoting activation patterns of Ras pathways
and are currently investigating if these
activation patterns change when specific tumor
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suppressors are absent. For the Stat1/Stat3
projects (SFB-F28 and DK plus “Inflammation
and Immunity”), mice with conditional
inactivation of Stats in the liver and in intestinal
epithelial cells have been established and
tumor formation is investigated.
Aims and Milestones

of selenium and lipid peroxides on growth
control in early hepatocellular carcinoma.
Hepatology 10.1002/hep.24808.
Mair, M., L. Blaas, C. H. Osterreicher, E.
Casanova, and R. Eferl. 2011. JAK-STAT
signaling in hepatic fibrosis. Front Biosci
17:2794-2811.

Our major scientific goal of the sixth year is the
analysis of the RasE mouse model. The major
goal for the SFB-28 and DK plus projects that
are funded by the FWF is the analysis of Stat3
functions in HCC and intestinal tumors. We
further intend to define the hepatoprotective
molecular mechanisms of Stat3 in liver fibrosis.
Changes During the Year
Ilija Crncec joined the Laboratory as Ph.D.
student.
Scientific Cooperations
Valeria Poli, University of Turin, Italy: Stat3 in
liver and intestinal cancer.
Mathias Müller, Thomas Rülicke, Thomas
Kolbe, Vetmeduni; Vienna: Stat3 in liver and
intestinal cancer. Ras in lung cancer.
Veronika Sexl, Vetmeduni Vienna: Stat3 in
intestinal cancer.
Wolfgang Mikulits, Medical University Vienna:
Stat3 in liver cancer.
Michael Trauner, Medical University Vienna:
Stat3 in liver cirrhosis.
Maria Sibilia, Medical University Vienna: Stat3
in liver cirrhosis.

Publications 2011
Schneller, D., G. Machat, A. Sousek, V. Proell,
F. van Zijl, G. Zulehner, H. Huber, M. Mair, M.
K. Muellner, S. M. Nijman, R. Eferl, R. Moriggl,
and W. Mikulits. 2011. p19(ARF) /p14(ARF)
controls oncogenic functions of signal
transducer and activator of transcription 3 in
hepatocellular
carcinoma.
Hepatology
(Baltimore, Md 54:164-172.
Rampetsreiter, P., E. Casanova, and R. Eferl.
2011. Genetically modified mouse models of
cancer invasion and metastasis. Drug
Discovery Today 8: 67-74.
Rohr-Udilova, N., W. Sieghart, R. Eferl, D.
Stoiber, L. Bjorkhem-Bergman, C. E. L, K.
Stolze, H. Hayden, B. Keppler, S. Sagmeister,
B. Grasl-Kraupp, R. Schulte-Hermann, and M.
Peck-Radosavljevic. 2011. Antagonistic effects
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5.5. Program line 3, Dr. Lukas Kenner
Histology, Pathology and Analysis of
Cancer with a Focus on Prostate
Carcinoma

Project leader / Key Researcher
Name:
Title:
Date of Birth:
Nationality:
Institution:

Adress:
Phone:
Fax:
e-mail:

Lukas Kenner
Prof. MD
08.10.1965
Austrian
Ludwig Boltzmann Institute
for Cancer Research (LBICR)
Währingerstr.13a, A-1090
Vienna, Austria
(+43-1) 4277-64111
(+43-1) 4277-9641
Lukas.Kenner@lbicr.lbg.ac.at

Group Members:
Lukas Kenner (Group Leader, middle)
Michaela Schlederer (Biomedical Scientist,
left), Jan Pencik (Ph.D. student)
Group and Project Overview:
We investigate the hypothesis that IL-6 and its
downstream target Stat3 function as tumor
suppressors
in
the
development
and
progression of Prostate cancer (PC). The IL6/Stat3 pathway could furthermore play an
essential part in interactions between tumor,
inflammatory and stromal cells in PC. Cremediated PTEN loss in prostate epithelial cells
mimics histopathological and molecular features
of human PC. In addition to using PTEN we
delete IL-6 or Stat3 in this model. In contrast to
most published data, our preliminary results
indicate that loss of IL-6 or Stat3 leads to
accelerated
PC
development.
Further
pathological and molecular analysis of the
transgenic mouse models will be undertaken to
identify the biological features supporting
initiation, invasion and metastasis of PC after
loss of IL-6 or Stat3. We plan to analyse the IL-6
axis in greater detail, elucidating the role of IL-6

classical
signaling
(CS)
transsignaling (TS) in PC.

versus

IL-6

Results from the Research Work and Future
Outlook
PC remains one of the most frequently
diagnosed tumors in Europe and the United
States. The early stages of prostate
carcinogenesis feature alterations in several
signaling pathways. For example, activation of
the cytokine IL-6 and its downstream
transcription factor Stat3 (signal transducer
and activator of transcription 3) are frequent
events in PC. IL-6 has also been shown to
affect PC cell proliferation, apoptosis,
differentiation and resistance to therapy. IL-6 is
able to activate Stat3 and this property has
been shown to be important for the
development and progression of PC. Stat3 has
been shown to have a dual role as a tumor
suppressor and/or an oncogene in various and
its activity correlates inversely with the
development of distant metastasis. Stat3 is
also crucial for induction of a cancer-promoting
inflammatory microenvironment, including cell
invasion and migration, angiogenesis and
metastasis.
IL-6 activates IL-6R by two different
mechanisms. The first mode involves the
classical IL-6 signaling (IL-6CS) of IL-6 to the
IL-6 receptor (IL-6R) and glycoprotein 130kDA
(gp130) on specific target cells such as
monocytes, macrophages and hepatocytes.
Several cell types lack IL-6R but IL-6 can also
bind to a soluble form of IL-6R (sIL-6R) to form
a complex that induces IL-6-specific signaling.
This process is known as IL-6 trans-signaling
(IL-6TS) (see Fig. 1). The soluble IL-6R is
normally generated by shedding from the cell
surface. Shedding of IL-6R is highly dependent
on the metalloproteinase ADAM17 (a
disintegrin and metalloproteinase domain),
which cleaves the sIL-6R from incoming
myeloid cells. In general, carcinoma cells show
high levels of ADAM17 expression. The IL6/sIL-6R complex can potentiate the signal
transduced by the membrane-bound IL-6R, or
activate it in cells that do not express it but
express gp130. The gp130 subunit can also
exist in a soluble form, sgp130. Sgp130 has
been shown to inhibit activation of the complex
IL-6/sIL-6R.
Activation of IL-6R results in dimerization of
phosphorylated Stat3 monomers, shifting them
into an active conformation. pY-Stat3 directly
regulates Socs3, a negative inhibitor of IL-6
signaling. pY-Stat3-Socs3 activation by IL-6TS
contributes to progression of pancreatic
cancer. Many pathophysiological effects of IL-6
have been shown to depend on TS. IL-6TS
increases motility and migration and decreases
the adhesion of prostate cells, facilitating
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processes that cause the initiation of
metastasis. On the other hand, sIL-6TS downregulates the tumour suppressor maspin.
These data indicate that IL-6TS differentially
regulates PC progression and metastasis.
Therefore, differential targeting of the IL-6TS in
PC patients could potentially be used to refine
anti-IL-6 therapies.

Fig 2a. Immunohistochemical (IHC) staining of
PTEN in human and mouse PC compared to
normal prostate tissue. Loss of PTEN in human
PC is similar to Probasin Cre-mediated loss of
PTEN in prostate epithelial cells (PEC), resulting in
PC formation with loss of PTEN expression
compared to wild type (wt) mouse prostate tissue
(Magnification=20x, Scale bar=100m).

Figure 1: Classic IL-6 (IL-6CS) and IL-6 transsignaling (IL-6TS). Cells that express both gp130
and the IL-6R are responsive to IL-6 (IL-6CS). Cells
that only express gp130 can still be activated by the
IL-6/sIL-6R complex (IL-6TS). Proteolytic cleavage
by ADAM17 of the membrane bound IL-6R
generates sIL-6R from incoming myeloid cells. The
sIL-6R binds to IL-6 with high affinity and activates
gp-130.

PTEN (phosphatase and tensin homolog
deleted on chromosome 10) is a negative
regulator of PI3K-Akt (phosphoinositol 3 kinase
and protein kinase B). Its expression inversely
correlates with the stage of prostate
carcinogenesis and it has been estimated that
70% of cases of PC are associated with monoallelic mutations in this gene. Complete loss of
PTEN is highly frequent and is generally
associated with metastatic cancers. PTEN
induces the activation of a p53-dependent
cellular senescence response and negatively
regulates Stat3. In view of the importance of
PTEN in PC, we have established a mouse
model based on conditional deletion of PTEN
in the prostate epithelium using probasindriven Cre recombinase activity, which
resembles the loss of PTEN expression
frequently observed in human PC (Fig. 2a).
We intend to investigate the loss of IL-6 or
Stat3 in a PTEN-based PC model to define the
impact of this signaling pathway on prostate
carcinogenesis. An improved understanding of
the role of Jak/Stat signaling will be important
for the definition and refinement of new
therapeutic avenues.

IL-6 causes activation of the AR in DU-145
cells and is considered a positive growth factor
for most prostate cells. The AR is an important
target for therapy, especially in advanced
stages of PC. However, in the LNCaP cell line
IL-6 causes growth arrest and induces
differentiation. In contrast to the literature we
find reduced Stat3 but also IL6Rα expression
in PC with reduced PTEN levels in PC patient
samples with high Gleason scores (Fig. 2b).
Down-regulation of Stat3 and IL6Rα could
explain the absence of clinical benefits after
targeting IL-6 with the antibody siltuximab,
which has been applied in preclinical and
clinical studies in castration therapy-resistant
prostate cancer.
Increasing the levels of Stat3 protein was
shown to increase the transcriptional activation
of the AR but also the expression levels of
PTEN. It is thus unclear whether Stat3 downregulation results in reduced expression of
PTEN in PC patients.

Fig. 2b. IHC analysis of IL-6R and P-Y-Stat3
protein expression levels in PC tissue
microarray (TMA). TMA of paraffin embedded
human PC patient samples was performed. IL-6R
and P-Y-Stat3 expression were high in normal
prostate tissue but reduced in PC of patients with
low PTEN expression and high Gleason scores
(Magnification=20x, n=16; Scale bar=100m).

Both AR and Jak/Stat signaling in the prostate
can stimulate the transcription of a variety of
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genes whose products play a part in almost all
cellular
processes,
including
cellular
proliferation, survival and differentiation (Fig.
3). As activation of the AR in PC cells may lead
to both proliferative and inhibitory responses, a
more personalized approach to anti-IL-6
therapy is required. The IL-6 signaling pathway
is a good candidate for the development of
diagnostic tools and targeted therapies in PC,
although selective targeting of IL-6 must be
refined to the different stages of PC and the
possibility that therapy may interfere with
transsignaling needs to be taken into
consideration.

Fig. 3. A working model of signal transduction
pathways leading to activation of the AR, either
ligand-dependent or by IL-6, in LNCaP PC cells
and putative target genes. Free testosterone
enters the prostate cell, where it is converted to
DHT by 5-alpha-reductase. Both testosterone and
DHT can bind to the AR in the nucleus. However,
DHT forms a more stable receptor–ligand complex
and is 3–10 times more potent. Once the AR binds
to androgen it enters an active state and undergoes
transactivation. Although PC responds initially to
androgen deprivation therapy, most tumors
eventually recur and become androgen refractory.
In this regard, the AR is expressed in nearly all PCs,
both before and after androgen deprivation.
Activation of the AR by autocrine or paracrine IL-6
was shown to be mediated through STAT3 signal
transduction pathways for prostate specific gene
regulation. SOCS proteins can prevent IL-6
signaling by binding to the receptor, inhibiting JAK
or enhancing ubiquitination.

To determine protein expression levels of
human and mouse prostate cancer epithelial
cells in the complex structure of prostate
tissue, we take advantage of the software
technology-platform
of
TissueGnostics
(GmbH)- HistoQuestTM and TissueQuestTM on
tissue slides or cell preparations stained with
immunohistochemistry or immunofluorescence
staining techniques. With this technology which
is based on single cell recognition, reliable
automated quantification of cell expression can
be generated. For analysis of expression levels
in prostate cancer it is important that
HistoQuestTM enables to define “Regions of
Interest” (ROI), so that epithelial and stromal
regions can be analyzed separately (Fig. 4).

Fig. 4: Nuclear recognition and defining
“Regions of Interest” (ROIs) as basis of
quantitative Histo-Pathology. Image processing
and quantification using HistoQuestTM software on
the basis of single cell recognition of hemalaun
nuclear staining, which shows the results in a gray
(left) or color labeled image (middle and right). The
definition of ROIs is shown. Since prostate
carcinomas are very heterogeneous, this technique
is an attractive possibility to selectively quantify
protein expression levels in epithelial or stromal
regions.

This technique, which was developed together
with our partner company TissueGnosticsTM
enables exact quantification of protein
expression levels such as P-Y-Stat3,
comparing wt and PTEN-Stat3PEC prostates
and differentiating between the stroma and the
epithelial part of the organ. The role of target
protein
expression
in
the
tumor
microenvironment versus the epithelial part of
the tumor can be discriminated and quantified.

Fig. 5: Example of protein quantification in
prostate tissue using HistoQuestTM software.
PFA fixed prostates from wt and PTEN-Stat3PEC
mice were cut and stained with a P-Y-Stat3 antibody
by immunohistochemistry. ROIs were defined by
discriminating stromal from epithelial tissues, shown
here by a yellow line in wt prostate and a green line
in the PTEN-Stat3PEC prostate cancer. P-Y-Stat3
expression levels are low in the epithelium and
stroma of wt mice but high in the stroma of PTENStat3PEC tumors. P-Y-Stat3 expression is absent in
PTEN-Stat3PEC tumor epithelium.

Aims and Milestones
We will determine the role of IL-6 in PC
initiation and progression in PTENΔPEC mice.
We plan to elucidate the role of IL-6 signaling
in PC. To do so, we shall take advantage of a
mouse model of PC where PTEN is specifically
deleted in epithelial cells (PTENΔPEC) using a
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Probasin-Cre
proximal
promoter-specific
mouse line. We will cross this PC mouse
model with IL-6-deficient (IL-6-/-) mice. We
furthermore determine whether loss of Stat3
function influences PC growth, progression
and metastasis formation. This aim will be
addressed by intercrossing Stat3 floxed mice
with PbCre-induced PTENPEC PC mice. We
also analyse the possible interaction of AR,
PI3K and IL-6/Stat3 signaling. We will
investigate the effect of castration, AR
inhibition as well as additional PI3K inhibition
on the signaling of IL-6/Stat3 target genes. To
assess the translational relevance of the
results for human PC patients, we will measure
IL-6R, PTEN as well as the levels of pY-Stat3
expression in human PC TMAs. We will also
analyse the levels of sIL-6R and sgp130 in
sera from corresponding human PC patients
and correlate all data to patient survival.
The second topic of the group is on Anaplastic
Large Cell Lymphoma (ALCL), an high
malignant non-Hodgkin lymphoma found in
children and young adults with still poor
survival rates and no targeted therapies
available. We investigate the role of AP-1
transcription factors in the progression of
ALCL. We could show that knockout of Jun
and JunB proteins in a murine NPM-ALKdriven transgenic tumour model led to a
change in the aggressiveness of the ensuing
lymphomas. Metastasis was not observed
when Jun proteins were absent. However,
these murine lymphomas expressed high
levels oft the PDGFRb. In a translational effort
together with Prof. Uli Jäger from the
Haematology Department of the MUW and the
company AKRON we will pursue possible new
treatment strategies using PDGFR inhibitors
such as imatinib or nilotinib for treatment of
ALCL.

Scientific Cooperations
The group of L. Kenner holds long term
international and national collaborations. It was
essential for joint publications, but also
successful grant money attraction:
Cooperation with Anton Wutz, University of
Cambridge, England, on epigenetic gene
silencing
in
NPM-ALK
induced
lymphomagenesis.
Cooperation with Christian Seiser, Max F.
Perutz Laboratories, Medical University of
Vienna, Vienna Biocenter, on HDAC regulated
stem cell differentiation and tumorigenesis.
Cooperation with Zoran Culig, Medical
University Innsbruck, Urology Department, on

Stat3 signaling and invasion in prostate
cancer.
Cooperation with Helmut Klocker, Medical
University Innsbruck, Urology Department, on
the role of IGF-1 axis and MID-1 in mouse and
human prostate cancer.
Cooperation with Erwin F. Wagner, CNIO
Madrid, Spain, on the role of JunB in
leukemogenesis and autoimmunity.
Cooperation with Hannes Neuwirth, Medical
University
Innsbruck,
Internal
Medicine
Department IV, on Stat3 signaling and invasion
in renal carcinogenesis.
Cooperation with Gerald Hoefler, Medizinische
Universität Graz, on the role of AP-1 in NPMALK induced lymphomagenesis.
Cooperation with Colin McGuckin CTI, Lyon,
France, on Jak/Stat pathway in stem cell
differentiation and tumorigenesis.
Cooperation with Mariusz Ratajczak, University
of Luiseville, Stem cell Institute at James
Brown Cancer Center, KY, USA, on cancer
stem
cell
induced
rhabdomyosarcoma
development.
Cooperation with Giorgio Inghirami, Center for
Experimental Research and Medical Studies,
University of Torino, Italy, on the role of AP-1
in NPM-ALK induced human- and mouse
lymphomagenesis.
Cooperation with Raffaella Sordella, Cold
Spring Harbor Laboratory, USA, on the role of
IL-6 in lung carcinogenesis.
New Perspectives
We have developed new stainings to
investigate new tumor phenotypes with stateof-the-art histo-pathology techniques. Here we
take advantage of the tissue-FACS technology
of our Partner TissueGnostics. We are also
looking forward to exciting new perspectives by
investigating the role of miRNAs and histone
methylation in androgen signalling. We have
interesting lymphoma models established and
work ongoing on miRNA deregulation.

Publications 2011
Merkel O., Kenner L., Turner S.D. Anaplastic
large cell lymphoma: the current state of
play from a European prospective as
presented at the second annual meeting of
the European Research Initiative on ALCL,
27-28 June 2011. Leukaemia, 25:1795-6
2011.
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Friedbichler K, Themanns M, Mueller KM,
Schlederer M, Kornfeld JW, Terracciano LM,
Kozlov A.V., Haindl S., Kenner L., Kolbe T.,
Mueller M., Snibson K.J., Heim M.H. & Moriggl
R. Growth hormone-induced Stat5 signaling
causes gigantism, inflammation and premature
death but protects mice from aggressive liver
cancer. Hepatology, in press 2011.
Mueller K.M., Kornfeld J.W., Friedbichler K.,
Blaas L., Egger G., Esterbauer H., Hasselblatt
P., Schlederer M., Haindl S., Wagner K.U.,
Engblom D., Haemmerle G., Kratky D., Sexl
V., Kenner L., Kozlov A.V., Terraciano L.,
Zechner R., Schuetz G., Casanova E.,
Pospisilik J.A., Heim M.H. & Moriggl R.
Impairment of hepatic growth hormone and
glucocorticoid receptor signaling causes
steatosis and hepatocellular carcinomas in
mice. Hepatology, 54:1398-409 2011.
Pinent M., Prokesch A., Hackl H., Voshol P.J.,
Klatzer A., Walenta E., Panzenboeck U.,
Kenner L., Trajanoski Z., Hoefler G., BognerStrauss J.G. Adipose triglyceride lipase and
hormone-sensitive lipase are involved in fat
loss in JunB-deficient mice. Endocrinology
152(7):2678-89 2011.
Kiefer F.W., Neschen S., Pfau B., Legerer B.,
Neuhofer A., Kahle M., Hrabé de Angelis M.,
Schlederer M., Mair M., Kenner L., Plutzky J.,
Zeyda M., Stulnig T.M. Osteopontin deficiency
protects against obesity-induced hepatic
steatosis and attenuates glucose production in
mice. Diabetologica 54(8):2132-42 2011.
Jurkin J., Zupkovitz G., Lagger S.,
Grausenburger R., Hagelkruys A., Kenner L.,
Seiser C. Distinct and redundant functions of
histone deacetylases HDAC1 and HDAC2 in
proliferation and tumorigenesis. Cell Cycle
10(3):406-12 2011.
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6. Scientific Programs

Meeting the Mary Babb Randolph cancer research
director Scot Remic at his house for scientific
discussion.

6.1. Weekly Seminars
Modern research is a multi-faceted discipline
that cannot be restricted to a single location.
Hence it is important to communicate with
other scientists in order to evaluate the quality
of the own research, to get new ideas and
information’s about recent methodological
improvements.
The scientists at the LBI-CR report weekly
about their scientific progress in a mandatory
laboratory seminar. These seminars provide
feedback about the corresponding projects and
trouble shooting in case of technical problems.
Moreover, the seminars are implemented into
the Ph.D. program of the MUW and accessible
to outside Ph.D. students after a confidentiality
agreement.
In addition to the laboratory seminars, the LBICR has arranged a weekly Journal Club
seminar, where scientists present a recent
peer-reviewed publication on a cancer-related
topic. This Journal Club seminar is also
implemented into the Ph.D. Program of the
MUW and joined by outside Ph.D. students.
The LBI-CR key researchers meet weekly to
discuss scientific issues, budget situation and
possible improvements of infrastructure. The
decisions in these meetings are recorded and
made accessible to the key researchers in a
written form.

Richard Moriggl and Prof. Heinrich Kovar from
the Partner institution CCRI about the joint
Ewing´s Sarcoma mouse projects. Regular
meetings of LBI-CR groups with groups of
Prof. M. Müller, Prof. M. Busslinger, Prof. T.
Rülicke, Prof. R. Erben, Prof. H. Kovar, Prof.
R. Panzer, Prof. T. Lion, Prof. T. Felzmann,
Prof. T. Decker, Prof. M. Baccarini, Prof. E.
Ogris, Prof. C. Seiser, P. Valent, Prof. V. Sexl,
Prof. M. Freissmuth, Prof. H. Sitte, Prof. H.
Stockinger, Prof. D. Kerjaschki, Prof. P.
Petzelbauer, Prof. H. Esterbauer, Prof. M.
Trauner, Prof. U. Jäger, and Prof. M. Susani
from the Partner institutions were arranged.
Monthly SFB-F28 meetings took place at the
LBI-CR/MUW campus that were organized by
the LBI-CR (for information see: www.jakstat.at).
Invited Speaker / Keynote Lecture, Visiting
Guest Scientist, Joint Seminar, Scientific
Training of Employees Abroad, Workshop and
Conference Participation

17.01.2011 Invited Speaker -Dr. Jean Pierre
David
Group Leader Experimental Bone Pathology;
Department of Medicine 3,
Rheumatology and Immunology;University of
Erlangen-Nuremberg
D 91054 Erlangen; Germany
Title: “Fra-1: from bone to fat“

Socialicing with Evaluators, Partners, Key
Researchers and SAB members during the
evaluation 2011.

6.2. Partner, Board and LBI-CR/LBG GmbH
Meetings
Regular meetings of LBI-CR key researchers
to discuss about scientific and administrative
issues. Regular meetings of LBI-CR members
with Georg Steiner and Rupert Ecker from the
Partner company TissueGnostics about
software improvements. Regular meetings of

20.01.2011 Internal SFB - Seminar: Institute of
Pharmacology, Medical University of Vienna
Eva Putz (Eferl group); NN (Decker group)
28.01.2011 MUW Staffmeeting
Dr. Richard Moriggl and Dr. Robert Eferl
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15.02.2011 Joint Seminar and Discussion with
Dr. Peter Valent; Klinisches Institut für
Pathologie
Title: „Matocytosis”
Hosts: Dr. Lukas Kenner and Prof. Dontscho
Kerjaschki

Discussion during the Annual Meeting with the SAB
members and Partners, November 2011.

Dinner at Stefano´s with Faculty members in
Morgantown, West Virgina (from left: Prof. Linda
Vona-Davis, Prof. Michael Ruppert, Prof. William
Tse with Dr. Kenner and Dr. Moriggl) as our
collaboration partners for breast cancer and
leukemia research before heading to the AACR
meeting together.

16.02.2011 Invited Speaker/Keynote Lecture in
Vienna, RPP 6 Conference Meeting
Emilio Casanova
Title: “Bacterial artifical chromosomes improve
recombinant protein production in mammalian
cell lines”
17.02.2011 Internal SFB - Seminar: Institute of
Pharmacology, Medical University Vienna
NN (Kovarik group); NN (Müller group)
External speaker: Michael Trauner

Poster presentations:
Kristina Müller (group Richard Moriggl):
Tilte: " Hepatocyte-specific deletion of STAT5
and GR leads to severe fatty liver disease and
promotes hepatic dysplasia."
Tatsuaki Mizutani (group Dagmar Stoiber):
Title:" A novel role of Stat3beta in Pten
dependent leukemia”
01.03.2011 Invited Speaker/Keynote Lecture in
Krems (Fachhochschule)
Dagmar Stoiber-Sakaguchi
Title: “Basic principles of pharmacokinetics”
07.03.2011 Joint Seminar and Discussion with
Denise P. BARLOW, PhD.
Research Center for Molecular Medicine,
CeMM, Vienna
Title: “Epigenetic silencing in imprinted gene
clusters"
Host: Lukas Kenner

17.02. – 18.02.2011 Research Retreat of the
Pharmacology in Vienna
Beatrice Grabner (group Emilio Casanova)
Titel: "The role of EGFR/STAT3 signaling in KRas induced lung cancer"
Paulina Rampetsreiter (group Robert Eferl)
Title: "Stat3 in the tumor microenvironment of
colitis associated cancer"
Emilio Casanova
Title:”Bacterial artificial chromosomes improve
recombinant protein production in mammalian
cell lines”

Prof. William Tse will do a one month guest stay in
summer 2012 with Prof. Lukas Kenner focusing on
breast cancer.
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02.04 – 06.04.2011 103rd AACR Meeting in
Orlando, USA
Participation: Richard Moriggl, Lukas Kenner,
Robert Eferl

Quantitative changes of proteins matter a lot in
cancer research, where intracellular signalling
molecules or cancer stem cell surface markers can
be analyzed by FACS technology.

10.03.2011 Internal SFB - Seminar: Institute of
Pharmacology, Medical University of Vienna
NN (NN group)
External speaker: Manuela Baccarini
Title:”Targets of Raf in tumorigenesis“
External speaker: Andreas Diefenbach
11.03.2011 Joint Seminar and Discussion with
Dr. Susetta Finotto at the Vet MedUni, Vienna
Dr. Finotto - Friedrich-Alexander-Universität
Erlangen-Nürnberg; Uniklinik Erlangen
Medizinische Klinik I ;Gastroenterologie,
Pneunomologie und Endokrinologie; Erlangen
Title: „Tyk2 and asthma“
14.3. - 15.03.2011 Invited Speaker/Keynote
Lecture in Salzburg Landeskrankenhaus
Salzburg; Universitätsklinikum der PMU
Universitätsklinik für Innere Medizin III
Salzburg mit Hämatologie & Internistischer
Onkologie
Richard Moriggl
Title: “Cancer development in association with
Stat5 signalling”

Prof. William Tse and Dr. Richard Moriggl
discussing on Wnt signalling in Orlando 2011.

04.04.2011 Joint Seminar and Discussion with
Prof. DDr. Ch. Binder,
CeMM, Senior Groupleader
Title: "Oxidation-specific epitopes are major
targets of innate immunity"
14.04.2011 Internal SFB - Seminar: Institute of
Pharmacology, Medical University of Vienna
Paulina Rampetsreiter (Eferl group)
Lisa Kernbauer (Decker group)
External speaker: Alexander Dalpke

21.03.2011 Invited Speaker/Keynote Lecture
in Krems (Fachhochschule)
Dagmar Stoiber-Sakaguchi
Title: “Therapy of Malignant Diseases”
(cytostatic drugs and new approaches)
29.03.2011 Invited Speaker/Keynote Lecture in
Morgantown, USA
Mary Babb Randolph Cancer Center; Notary
Public, State of West Virginia
Richard Moriggl
Title: “The role of Stat5 transcription factors as
tumor suppressors or oncogenes during
hematopoietic or liver cancer development"
01.04.2011 MUW Staffmeeting
Dr. Richard Moriggl and Dr. Robert Eferl

Meeting the SAB chair Tom and Patty Look ahead
of the AACR meeting at the Peabody balcony.
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29.04.2011 Invited Speaker – Dr. Ali Ata
Moazzami
Department of Food Science, Swedish
University of Agricultural Sciences,
Uppsala, Sweden
Title:“Application of metabolomics in human
intervention”.
02.05.2011 12th Boardmeeting LBICR
Dr. Richard Moriggl and Dr. Robert Eferl
05.05.2011 Internal SFB – Seminar: Institute of
Pharmacology, Medical University of Vienna
Harini Nivarthi (Moriggl group)
Christian Semper (Müller group)
External speaker: Olli Silvennoinen

Title:"New insights into Prostate Cancer and
NPM-ALK lymphomagenenesis"
03.06.2011 Invited Speaker – Dr. Stefan RoseJohn; Director, Department of Biochemistry
Christian-Albrechts-Universität zu Kiel, Medical
Faculty; D-24098 Kiel, Germany
Title: "ADAM17 Orchestrates Pro- and AntiInflammatory Cytokine Activities in
Inflammation and Cancer"
03.06.2011 MUW-Staffmeeting
Dr. Richard Moriggl und Dr. Robert Eferl

06.05.2011 MUW-Staffmeeting
Dr. Richard Moriggl und Dr. Eferl Robert
10.05.2011 Invited Speaker/Keynote Lecture in
Vienna, MUW
Richard Moriggl
Title:” Persistent Signal Transduction
Pathways in Cancer Development”
15.05.2011 ESACT Kongress in Vienna; “Cell
Based Technology”
Participation: Emilio Casanova
23.05.2011 Invited Speaker – Dr. Holger
Reichhardt
Cellular and Molecular Immunology
University of Göttingen Medical School
Göttingen, Germany
Title: "Anti-inflammatory and adverse effects
of glucocorticoids"

06.06.2011 Invited Speaker – Dr. Konstantinos
Anastassiadis
Research Group leader,Stem Cell Engineering
Technische Universitaet Dresden
DFG-Center for Regenerative Therapies
Dresden Cluster of Excellence
Dresden, Germany
Title: „ Conditional immortalization to explore
the multipotency of mesenchymal stromal
cells"
09.06.2011 Internal SFB – Seminar: Institute of
Pharmacology, Medical University of Vienna
Georg Machat (Mikultis group)
Julia Baek (Sexl group)
External speaker: Mathias Kieslinger
10.06.2011 Symposium Cholestatic and
metabolic liver diseases from basic science to
clinical practice – in Vienna
Participation: Richard Moriggl, Kristina Müller,
Themanns Madeleine

Transgenic mice, a main topic at the LBI-CR.

27.05.2011 Invited Speaker/Keynote Lecture in
Poland, Szczecin
1st Baltic Stem Cell Meeting
Wojciech Blogowski M.D., Pomeranian Medical
University, 70-204 Szczecin, Poland
Lukas Kenner

15.06- 16.06.2011 PhD Symposium
Participation: all of our PhD students of LBICR
17.06.2011 SFB-F28-Retreat
Group Overview Richard Moriggl
27.06.- 28.06.2011 ERIA Meeting – European
Research Initiative on Anaplastic Large Cell
Lymphoma
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Laurence Lamant
INSERM UMR1037
CHU Purpan, BP 3028
31024 Toulouse Cedex 3, France
Title:”MiR-29a down-regulation in ALKpositive Anaplastic Large Cell Lymphomas
contributes to apoptosis blockade through
MCL-1 overexpression”

Group picture from the ERIA meeting 2011 at the
LBI-CR next to the “Turner Stiege”.

Karen Pulford, MA., PhD., FRCPath.
University Reader in Immunodiagnostics,
Nuffield Dept. Clinical Laboratory Sciences,
Level 4, Academic Block, John Radcliffe
Hospital, Oxford, U.K.
Title:”Utility of ALK past, present and future
from an Oxford perspective”
Estelle Espinos
Inserm Umr1037
CHU Purpan, BP 3028, 31024 Toulouse cedex
Title:”A new role for the oncogenic tyrosine
kinase NPM-ALK: the control of mRNA
metabolism”
Suzanne Turner
Leukaemia and Lymphoma Research Bennett
Fellow,Division of Molecular Histopathology
Department of Pathology,University of
Cambridge, Addenbrooke’s Hospital
Cambridge, United Kingdom
Title:”Is ALCL growth driven by a tumour
propagating cell?”
Gerald Hoefler
Institut für Pathologie, Graz, Austria
Title:”Ablation of Adipose Triglyceride Lipase
Protects from Cancer-Associated Cachexia”
Veronika Sexl
VetMed Uni Vienna
Title:”Cyclin dependent kinase 6 - a novel
player in NPM-ALK driven lymphoma
formation”
Olaf Merkel
Laboratory for Immunological and Molecular
Cancer Research, LIMCR
III. Univ. Klinik für Innere Medizin
Private Medizinische Universität Salzburg
Title:”miRNA signature of ALCL-functional
implications”

A FACS example of B cell development.

Lukas Kenner
Insitut für Pathology, Med Uni, Vienna, Austria
Title:”NPM-ALK, PDGFRbeta and JNK”
Leticia Quintanilla-Fend
Institut für Pathologie,D-72076 Tübingen,
Germany
Title:”The meaning of C/EBPß expression in
ALK+ALCL”
Wilfried Ellmeier
Professor für Immunbiologie, Institut für
Immunologie
Zentrum für Pathophysiologie, Infektiologie
und Immunologie, Medizinische Universität
Vienna
Title:”Regulation of T cell function by histone
deacetylases”
Richard Moriggl
Director of LBI for Cancer Research, Vienna
Title:”Control of G1/S transition and survival by
the STAT5 transcription factors”
Norbert Schmitz
ASKLEPIOS Klinik St. Georg
Lohmühlenstraße 5 - D-20099 Hamburg
Title:”Peripheral T cell lymphoma:
retrospective analyses and future concepts”
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Willi Woessman
Dept of Pediatric Hematol/Oncol., University
Children´s Hospital
Giessen, Germany
Title:”Therapy of ALCL in children and
adolescents: results, risk factors and future
thoughts”
30.06- 01.07.2011 Invited Speaker/Keynote
Lecture in Salzburg
Laboratory for Immunological and Molecular
Cancer Research, Medizinische Universität
Salzburg;Lukas Kenner
Title: “News form the role of AP-1 in NPM-Alk
lymphomagenesis
06.07- 08.07.2011 Invited Speaker/Keynote
Lecture in Tours, Frankreich
Richard Moriggl
Title: "The role of Stat5 transcription factors as
tumor suppressors or oncogenes"

24.08.2011 Invited Speaker – Dr. Waldemar
Priebe
Professor of Chemistry and Professor of
Medicinal Chemistry
Department of Experimental Therapeutics
The University of Texas M. D. Anderson
Cancer Center
1515 Holcombe Blvd. Unit 422
Houston, TX 77030
Title: “Drug Discovery in Academia: Integrating
Basic Science and Translational Research”
26.08.2011 Field Day - LBICR to
Waidhofen/Ybbs
02.09.2011 MUW-Staffmeeting
Dr. Richard Moriggl and Dr. Eferl Robert

08.07.2011 MUW-Staffmeeting
Robert Eferl und Dagmar Stoiber-Sakaguchi
14.07.2011 Internal SFB – Seminar: Institute of
Pharmacology, Medical University of Vienna
Ivana Mikulic (Kovarik group)
Michaela Prchal (Müller group)
External speaker: Khusru Asadullah
18.07.2011 Invited Speaker – Dr. Kevin
Bunting
Associate Professor,Division of
Hematology/Oncology
Department of Pediatrics
Emory School of Medicine;Atlanta
Title: “Optimizing pro-apoptotic therapy for
high risk pSTAT5+ myeloid neoplasms"

Digested DNA on a Agarose Gel before Southern
Blotting.

05.09.2011 Invited Speaker – Dr. Jan
Tuckermann
Molecular Biology of Tissue specific Hormone
Action
Leibniz Institute for Age Research – Fritz
Lipmann Institute e.V.
Beutenbergstr. 11
D-07745 Jena
Title: “Specific roles of the glucocorticoid
receptor in inflammatory bone diseases"
05.09 – 09.09.2011 Invited Speaker/Keynote
Lecture in Berlin
Charité University Medical School,
Hematology/Oncology, Berlin,Germany
Lukas Kenner
Title: “Growth and Survival, Plasticity and
Cellular Interactivity in Lymphoid Malignancies”

Dr. Richard Moriggl meets the leukemia specialist
Kevin Bunting (second from right) and the
pathologist Sylvia Xie together with the hematooncologist William Tse (right) with Lukas Kenner in
North Carolina, USA on the way to AACR.

07.09.2011 LBI Management Workshop
“Overview LBI-CR with Open Discussion”
Richard Moriggl, Robert Eferl
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07.09- 10.09.2011 ISREC2011 Meeting
"Hallmarks and Horizons of Cancer" in
Lausanne, Patricia Stiedl
Poster presentation: “The Akt Multihit mouse
model to study oncogenic cooperativity”
14.09-18.09.2011 Oral presentation at the 9th
World Congress on Urological Research in
Innsbruck
Jan Pencik
Title: “Stat3 is a suppressor of tumor
progression and tumor immunity in prostate
cancer”
09.09.2011 Joint Seminar and Discussion with
Dr. Christoph Österreicher
Institute of Pharmacology Center for
Physiology and Pharmacology
Title: “Epithelial to Mesenchymal Transition in
Chronic Liver Diseases - Fact or Fantasy?"
20.09- 21.09.2011 Invited Speaker/Keynote
Lecture in Willmington; USA
Incyte Corporation, DuPont Experimental
Stations Route 141 & Henry Clay
Road,Wilmington, DE 19880
Dr. Richard Moriggl
Title: “Cancer mouse models from the Ludwig
Boltzmann Institute for Cancer Research”
22.09.- 23.09.2011 20 Years Anniversary JAKSTAT Meeting, NIH, Washington
Dr. Richard Moriggl
Title: “Stat5 as an oncogene which controls
survival and cell cycle progression or tumor
suppressor in conjunction with metabolism"

Title: "Lessons learnt from in situ lymphomas:
insights into early lymphomagenesis. "
30.09.2011 Joint Seminar and Discussion with
Dr. David Brenner
Vice Chancellor for Health Sciences and Dean
of the School of Medicine at the University of
California, San Diego
Title: “JNK in liver diseases“
Oral presentation:
Jasmin Svinka
Title: “Stat3-EGFR signaling in cholestatic liver
fibrosis”
Patricia Stiedl
Title: ”Growth hormone-IGF1 axis and liver
fibrosis”
06.10 – 07.10.2011 MUW Retreat in Vienna
Richard Moriggl
Title:”STAT5 as an oncogene and tumor
suppressor”
Robert Eferl
Title: “: Stat3 and Ras signaling in malignant
diseases”
Emilio Casanova
Title:Transgenic mice to model human
diseases”
Lukas Kenner
Title:”News from ALCL and prostate cancer
research”
Dagmar Stoiber-Sakaguchi
Title:” Jaks and Stats in haematopoietic
malignancies”

26.09.2011 Invited Speaker – Dr. Leticia
Quintanilla-Fend
Institut für Pathologie;D-72076 Tübingen
Title: “Phenotyping of mouse models for
Human diseases”

Lab Outing 2011 to Upper Austria.

26.09.2011 Joint Seminar and Discussion with
Dr. Falko Fend
Leiter der Allg. Pathologie u. Path. Anatomie,
der Universität Tübingen

Radioactive Hybridisation of mRNA´s to identify
cytokines and growth factors.
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Poster presentations:
Tahereh Javaheri
Title: “Bone development arrest upon
EWS/FLI-1 expression”
Patricia Stiedl
Title:” The Akt Multihit mouse model to study
oncogenic cooperativity”
Katalin Zboray
Title: “The use of Bacterial Artificial
Chromosomes for recombinant protein
production in mammalian systems”
Jasmin Svinka
Title: “Stat3-EGFR signaling in cholestatic liver
fibrosis”
Eva Bauer
Title: “Role of Tyk2 in T-cell mediated tumor
surveillance”
Jan Pencik
Title: “NFκB activity modulates the oncogenic
potential of Stat3 in prostate cancer
development”

27.10.2011 Invited Speaker – Prof. Dr. Geoff
Boxer
Principal Research Associate (Oncology) &
Alumni LTN Business Fellow Targeting &
Imaging Group, London WC1E 6BT
Title: “Experiences with antibody and vasculartargeted therapies for colorectal cancer impact of tumour microenvironment on
therapeutic efficacy”
14.-15.11.2011 Annual Meeting and Evaluation
of LBI-CR
SAB Members: Dr. Tom Look, Dr. Kay-Uwe
Wagner, Dr. Gustavo Leone, Dr. Radek Skoda,
Nancy Hynes
Evaluators: Prof, Gerard Evan, Prof. A. Tom
Look, Prof. Tom Graf
17.18.11.2011 EASL Meeting in London
Robert Eferl

10.10.2011 Invited Speaker – Prof. Dr.
Gerhard Müller-Newen
Universitätsklinikum der RWTH Aachen
Institut für Biochemie und Molekularbiologie;
D-52074 Aachen; Germany
Title: “Subcellular distribution of STAT5 in
leukemia:No business as usual”
13.10.2011 Invited Speaker/Keynote Lecture in
Wien, Medizinische Genetik
Richard Moriggl
Title:“STAT5 Activation in Cancer
Cells Promotes Cell Survival and Cell Cycle
Progression with an Interesting connex to
PI3K-AKT-mTOR Activation”
19.10- 22.10.2011 Invited Speaker/Keynote
Lecture in Frankfurt
Georg-Speyer Haus, Institute for Biomedical
Research
60596 Frankfurt am Main
Richard Moriggl
Title: “Stat5 is indispensable for the
maintenance of bcr/abl-positive leukemia”
20.10.2011 Internal SFB - Seminar: Institute of
Pharmacology, Medical University of Vienna
Georg Machat (Mikulits group)
Julia Bäck (Sexl group) External Speaker:
Christoph Österreciher (MUW)
Title” Liver Fibrosis – Molecular Mechanisms
and Cellular Contributions”

Lost fingers due to pipetting in 2011.

24.11.2011 Internal SFB - Seminar: Institute of
Pharmacology, Medical University of Vienna
Sebastian Wienerroither (Decker group)
Kristina M. Müller (Moriggl group)
external speaker: Andreas Bergthaler (CeMM):
"The LCMV model: a Rosetta stone for
immunology and viral pathogenesis."
15.12.2011 Internal SFB - Seminar: Institute of
Pharmacology, Medical University of Vienna
Florian Ebner (Kovarik group), Wolfgang
Warsch (Sexl group)
external speaker: Fritz Aberger (Univ. Sbg.)
„Hedgehog signal cross-talk in cancer: fatal
synergies or therapeutic opportunities?“
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19.12 – 20.12.2011 ENCCA Ewing´s Sarcoma
Biology Subnetwork Meeting – CCRI, Vienna
Talk: Richard Moriggl with participation from
Javaheri Tahereh and Marc Wiedner
Title: “Towards a Mouse Model for Ewing's
Sarcoma and a Comparison to MSC”

7. Publications, IPR and Patenting
7.1. Publication Politics
Publications within the program lines of the
LBI-CR with relevance to patenting are
submitted to the Partners as claimed in the
contracts. The partners have 30 days to notify
the content and to object to the publication in
case of patenting issues. Authors on
publications originating from the LBI-CR should
have contributed in a significant way to the
manuscript. Moreover, each author on LBI-CR
publications takes responsibility for the validity
of the described results. The vast majority of
LBI-CR publications is in the area of basic and
translational cancer research and within the
field of comparative medicine.
7.2. Status of the Partner in Usage of the
Results
The Partners are invited during evaluation
processes and the projects are discussed
together at progress report meetings or on an
individual basis. Collaborations in between the
LBI-CR Partners are also facilitated via the
groups of the LBI-CR. Collaboration and
scientific training of researchers is often done
together with the Partners.
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