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1. Introduction 
2010 was a successful year for the LBI-CR 
with many high quality publications and 
substantial scientific progress. Several PhD 
students from the LBI-CR achieved their 
doctorate and applied successfully for PostDoc 
positions at well-known international research 
institutions.  
 

 
 
Dr. Tatsuaki Mizutani, a postdoc from the group of 
Dr. Dagmar Stoiber-Sakaguchi meets with other 
postdocs in Brüssel Manuel Barroso. 
 
 
1.1. Cancer facts, development of the 
diseases and threats 
Cancer is a complex group of more than 150 
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. 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 (LBI-
CR) works on a broad range of cancer types 
such as carcinomas (including breast, prostate, 
liver, skin, ovary 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) and it can result 
from inherited genetic manifestations. We need 
molecular insights to better understand cancer, 
not the least to be prepared for adapted health 
care and rising costs. 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 
cancers worldwide or in Austria (see below and 
www.cancer.org or www.who.int or 
www.statistik.at) 
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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.  
 
 

 
 
Interaction with international researchers is 
important. Prof. Stephan Nussberger, Biophysics 
Institute Stuttgart, visits with the Ph.D. student Jan 
Pencik the University Vienna (in the back the statue 
of Ludwig Boltzmann) before the discussion at the 
LBI-CR was continued in June 2010.  
 
There are numerous tumor susceptibility loci, 
i.e. 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 post-
translational 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. Cancer 

mutations are caused by both external factors 
(tobacco, infectious organisms, 
chemicals/toxins, chronic stress and UV or 
radioactive radiation) and internal factors 
(inherited mutations or genetic variants, sex 
hormone status, immune conditions, and 
mutations that determine 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 is important: Dr. Latifa Bakiri 
and Dr. Erwin F. Wagner from the CNIO (Spain) 
visited the LBI-CR in February 2010.  
 
 
1.2. Anti cancer strategies 

 
Cancer cases rise with age and it is the leading 
cause of death since 2010. There are many public 
discussions about the demographic change (= aging 
societies). Shown are developmental curves for the 
aging populations on a global scale. The blue 
raising curve represents western countries and the 
second curve represents developing countries. 
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How to improve our health care system in 
times where money cuts are threatening 
funding for cancer research remains a big 
challenge. 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. 
Transferred into our daily life this is simpler 
said than done. There are social pressure, 
commercial advertisements and addictive 
manipulations involved. Currently the worst 
example is the discussion about and the 
regulation of smoking in Austria compared to 
neighboring countries. Also the rather weak 
discussion about healthy nutrition, to reduce 
stress or to do enough exercise is important 
which should have priority as public health 
care themes with preventive measures or 
programs sponsored. Many cancers are 
avoidable. 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. At least 
smoking, alcohol drinking and higher-fat diets 
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 nutrition. 
Overall, public awareness has to be further 
raised and more strict regulations are 
necessary to protect people from risk factors.  
 
 
 
 
 
 
 
 
 
 
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 progress, even when we may 
call it a slow process. Obtaining effective 
therapeutics takes major efforts since cancer 
diseases are terribly distinct or genetically 
complex. However, we would be wrong to think 

that progress is not being made. 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 of cutting edge projects continues. We 
need to question that in Austria, since the 
current economic crisis also negatively 
affected public spending for research. New 
treatments can only be developed for the next 
generation upon appropriate research 
investment. Raising public awareness how to 
prevent cancer and establishing solid funding 
for cutting edge cancer research projects will 
have a positive impact on our health care 
system.  
 
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 (Figure 1). Third 
party funding substantially supports core 
funding from the LBG GmbH and the LBI-CR 
Partners. Third party funding 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 the laboratory space over the past 
year, and all these positive developments 
encourage grant submissions of individual 
investigators to establish highly productive 
teams. Overall, 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. 
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Figure 1: Third party funding of the LBI-CR 
 
 
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 
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”. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Approximately 140 researchers work at the Medical 
University of Vienna (MUW), Center for 
Biomolecular Medicine and Pharmacology, where 
the LBI-CR is housed.  
 
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. 
Six Ph.D. projects have so far been completed. 
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 IMP and also with 

the Vetmeduni Vienna. 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. 
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 (B-
ALL, 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 colon or liver cancer mouse models in close 
collaboration with the IMP, Vetmeduni and 
MUW.  Program line 3 (Dr. Rainer Zenz, (RZ) 
and Dr. Lukas Kenner; (LK)) are focused on 
melanoma, prostate cancer and 
pathology/histology, working in close 
collaboration with TissueGnostics and the 
MUW. As every year we were glad to get help 
from the responsible persons of the Campus 
and technical staff, particularly Mr. Horvath. 
We thank our scientists, secretary, technical 
staff and all persons working with us for all 
their efforts. 
 

 
 
Frank Buchacher (Head of the science resort from 
the news magazine „profil“, from the right), Dr. Peter 
Pietschmann (Ludwig Boltzmann Institute for 
Gerontology), Dr. Peter Valent (Ludwig Boltzmann 
Clusters Oncology) and Dr. Richard Moriggl (LBI-
CR) participating in a „Podiumsdiskussion“ at the 
50-year anniversary of the Ludwig Boltzmann 
Society taking place at the Semper Depot.  

SFB F28 

NanosmartMelanoma Research
Private Donation

DK plus 
IAI
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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 (Figure 2).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: 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).  
 
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 
interference strategies. It is recognized today 
that each individual tumor or cancer has its 
own specific gene and protein expression 
profile, often originating from the combinations 
of multiple genetic alterations and mutations. 

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. 
 

 
 
The LBI-CR visits Brno and the famous Gregor 
Mendel Museum, birthplace of genetics. 
 
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. In the year 2010 till 
March 2011 there were more than thirty 
accepted publications of the six groups of the 
LBI-CR. In addition, the LBI-CR groups were 
able to increase their publication output 
number and quality.  
 

 
 
Annual Meeting 2010. The SAB Members, Partners 
and the LBI-CR members at the “Schwarzen 
Kamel”. 
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The LBI-CR welcomed 2010 also the Scientific 
Advisory Board (SAB) members Prof.´s Radek 
Skoda, A. Thomas Look, Gustavo Leone and 
Kay-Uwe Wagner in September 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 2010 
successful scientific progress in the LBI-CR. 
We will continue with help from our Partners, 
SAB members and collaborators in 2010 and 
incorporate changes based on advise into our 
projects. Technical challenges were solved 
and more cancer research expertise 
accumulated in the six research groups. It is 
needless to say that mouse model research is 
a slow and expensive science. Therefore, it is 
gratifying to see all six research teams 
achieving significant publications, even with 
relatively moderate group size (compared to 
other institutions). 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. 
Moreover, we thank our further international 
research collaborators. We were delighted to 
have more than 30 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 2010 were a further increase in 
publications from the LBI-CR with a raise in 
Journal Impact Factor Points. Moreover, six 
Ph.D. students of the LBI-CR completed 
successfully their thesis so far and several 
students won prices for their cancer research 
work contributions.  

The six research groups of the LBI-CR have 
particular expertise in generating and 
analyzing transgenic mice with a comparison 
to patient samples. In terms of genes and 
proteins, the groups have strong track records 
in the analysis of transcription factors, kinases, 
cytokine and growth factor receptor systems, 
oncogenes and tumor suppresor proteins. 
Experts in the institute can be found in the 
areas of immunology, cancer cell biology, 
signal transduction, biomarker analysis, 
pathology/histology, fluorescent cell 
technology and hematopoiesis. 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, science 
at the LBI-CR is medical-oriented basic cancer 
research with a strong focus on transgenic 
technologies and a comparison to patient 
samples.  
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 (Figure 3). The LBI-CR 
researchers achieved in 2010 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 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.  
 

 
 
Figure 3: Reference center for TissueGnostics 
software at the LBI-CR 
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2. Scientific Advisory Board and 
Supervisory Board 
 
2.1. Scientific Advisory Board 
 
 

  
 
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. KAY-UWE WAGNER 
Eppley Institute of Applied Cancer Research, 
Omaha, USA 
 
 

 
 
DR. RADEK SKODA 
Department of Biomedicine, 
Universtity of Basel 
Switzerland 
 
 
 
2.2. Supervisory Board 
 
 
DR. KARLA VALDES-RODRIGUEZ  
Children´s Cancer Research Institute (CCRI), 
1090 Vienna 
 
DR. HEINRICH KOVAR 
Children´s Cancer Research Institute (CCRI), 
1090 Vienna 
 
DR. RUPERT ECKER 
Tissue Gnostics GmbH, 1020 Vienna 
 
MAG. KATJA ÖSTERREICHER 
Tissue Gnostics GmbH, 1020 Vienna 
 
PROF. MICHAEL FREISSMUTH  
Medical University Vienna (MUW), 1090 
Vienna 
 
PROF. CHRISTOPH ZIELINSKI 
Medical University Vienna (MUW), 1090 
Vienna 
 
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 
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3. Personnel Development  
 
3.1. The LBI-CR Team 
Four students achieved their Ph.D. in 2010. 
Katrin Friedbichler, Monica Musteanu, Markus 
Mair and Leander Blaas were promoted to a 
PostDoc. Markus Mair from the group of RE 
joined the laboratory of Gustavo Leone at the 
Ohio State University. Leander Blaas from the 
group of EC successfully applied for a PostDoc 
position at the Karolinska Institut in Sweden. 
Monica Musteanu, a former Ph.D. student in the 

group of RE successfully applied for the 
PostDoc program of the National Cancer 
Institute in Spain. Thomas Hoffmann from the 
group of RE successfully finished his Masters 
degree and got a Ph.D. position at the IMP. DS 
successfully attracted Dr. Mizutani Tatsuaki as a 
PostDoc that is financed through a Marie Curie 
fellowship. Several new Ph.D. and Diploma 
students joined the LBI-CR. RE moved to an 
Assistant Professor position from the MUW.  
 

 
Overview of the LBI-CR Personal: 
 

Name   Entry Date Comment 

Change of the 
employment 

contract 

Bauer Regina Laboratory help 09.01.2005 
All three Program 
Lines; MUW in-
kind 

  

Program Line 2, Blaas Leander, Dr.  Ph.D.. student 02.01.2006 
 Dr. Casanova 

till July 2010 

  Post Doc 08.01.2010 Program Line 2, 
Dr. Casanova 

  

Casanova Emilio, 
Dr. Key Researcher 02.01.2006 

Program Line 2 
  

Program Line 3 Deli Alev; Mag. Ph.D.. student 01.09.2008 
 Dr. Zenz Rainer 

till January 2010 

Eferl Robert; Dr. Deputy Director 09.01.2005 Program Line 2   

Friedbichler 
Katrin, Mag. Ph.D.. student 03.01.2006 SFB F28; Dr. 

Moriggl 
till October 2010 

  Post Doc 11.01.2010 SFB F28; Dr. 
Moriggl 

  

Grabner Beatrice, 
MSc Ph.D.. student 10.01.2009 Prorgram Line 2, 

Dr. Casanova 
  

Gruber Sabrina Ph.D.. student 04.15.2010 Program Line 1, 
Dr. Stoiber-
Sakaguchi  

till June 2010 

Hager Matthias; 
MA.rer.nat. Ph.D.. student 10.01.2010 Program Line 3, 

Dr. Zenz 
  

Hoffmann Thomas Diploma student 11.01.2009 SFB Project F28, 
Dr. Moriggl 

till November 2010 

  Ph.D.. student 12.01.2010 
Austromouse, Dr. 

Eferl, Dr. 
Casanova 

  

Javaheri Tahereh Ph.D.. student 02.08.2010 
Program Line 1, 

Dr. Richard 
Moriggl 

  

Kantner Hans-
Peter, Dr.  Ph.D.. student 10.15.2005 

Program Line 1 
till September 2010 

Animal 
Karalic Jasminka 

technician 
03.25.2008 All three Program 

Lines 
  

Program Line 3; Kenner Lukas, 
Prof., Dr. Key Researcher 09.01.2005  30% MUW in-

kind 
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Komnenovic 
Sabine Secretary 09.01.2005 All three program 

lines 
  

SFB Project,     Ph.D.. student 09.01.2006 
Dr. Eferl 

till February 2010 

Mair Markus; Dr.   03.01.2010 Program Line 2, 
Dr. Eferl 

till July 2010 

  Post Doc 08.01.2010 Program Line 2, 
Dr. Eferl 

till December 2010 

Mizutani Tatsuaki Post Doc 05.17.2010 
Program Line 1, 

Dr. Stoiber-
Sakaguchi 

  

Marjanovic Jelena CTA 10.01.2009 All three Program 
lines 

  

Moriggl. Richard; 
Dr., Univ. Doz, DI Director 09.01.2005 

Program Line 1 
  

Ph.D.. student 12.01.2005 Program Line 2; 
Dr. Eferl 

till November 2009 
Musteanu Monica, 

Dr.  
Post Doc 12.01.2009 Program Line 2; 

Dr. Eferl 
till August 2010 

Müller Kristina, DI Ph.D.. student 05.01.2009 SFB Project, Dr. 
Moriggl 

  

Nivarthi Harini, 
Mag Ph.D.. student 02.13.2008 Program Line 1, 

Dr. Moriggl 
  

Sax Barbara, Mag. Ph.D.. student 01.02.2006 Program Line 1, 
Dr. Moriggl 

till July 2011 on 
maternity leave 

Schlederer 
Michaela Biomedical Scientist 10.01.2005 

Program Line 3 
  

Stiedl Patricia, 
MSc Ph.D.. student 12.15.2010 Program Line 2, 

Dr. Casanova 
  

Program Line 1 Stoiber-Sakaguchi 
Dagmar, Dr. Key Researcher 09.01.2005 

 MUW in-kind 
  

Svinka Jasmin, DI Ph.D.. student 10.15.2010 Program Line 2, 
Dr. Eferl 

  

Themanns 
Madeleine Diploma student 02.01.2010 SFB Project F28, 

Dr. Moriggl 
  

Program Line 1 Töplitz Isabelle CTA 02.20.2009 
 MUW in-kind 

  

Wiedner Marc, 
Mag. Biomedical Scientist 11.09.2009 

Novus Sanguis 
Project; Dr. 

Moriggl 
till June 2010 

  Biomedical Scientist 07.01.2010 
Nanosmart 
Project, Dr. 

Moriggl 
  

Senior Post Doc 02.29.2007 

Zenz Rainer, Dr. 
Key Researcher 03.01.2008 

Melanomproject   
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3.2. Dissertations, Habilitations   
Dr. Dagmar Stoiber-Sakaguchi 
Mag. Hans-Peter Kantner achieved his Ph.D.. 
Dagmar Stoiber 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, Mag. Barbara Sax. Mag. Katrin 
Friedbichler achieved her Ph.D..   
Dr. Emilio Casanova 
Supervision of the Thesis of Mag. Beatrice 
Grabner. Mag. Leander Blaas achieved his 
Ph.D.. 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 
would like to achieve his Habilitation.  
Prof. Dr. Lukas Kenner 
Supervision of the Thesis of Mag. Daniela 
Laimer, Mag. Paul Wesely.   
Dr. Rainer Zenz 
Supervision of the Thesis of Mag. Mathias 
Hager.  
 
3.3. Nominations, Memberships  
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. 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) and 
Académie Louvain (Belgium). Memberships: 
International Society for Interferon and 
Cytokine Research (ISICR), American 
Association for Cancer Research (AACR). 
 
Dr. Lukas Kenner 
Membership: Austrian Society of Pathology, 
American Association for Cancer Research 
(AACR). Corresponding member of the 
Pontifical Academy Pro Vita, Consultant of the 
“German Bundestag”. 
 

Dr. Robert Eferl 
Invited reviewer of the European Association 
for the Study of the Liver (EASL). 
 
 
4. Highlights and Outlook  
 
In 2010, the 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 (e.g. 
CNIO, Ohio State University in Columbus, 
Karolinska Institute in Sweden and the IMP). 
The increase in international visibility of the 
LBI-CR was also used as a basis for 
successful new grant applications (FFG, 
Doktoratskolleg “Inflammation and Immunity), 
prolongations of existing grants (SFB-F28 
“Jak-Stat signaling in disease; GENAU and 
melanoma grant) and recruitment of a PostDoc 
with a Marie Curie fellowship. Several 
oncogenes or tumor suppressor gene roles 
where attributed to key core cancer pathways 
(e.g. Jak-Stat, PI3K-AKT-mTOR, Survival). 
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 
during the 50 year anniversary celebration of 
the Ludwig Boltzmann Gesellschaft.  

 
2010 was the most successful year for publications 
with LBI-CR group participation. 

 
The researchers where also able to achieve the 
most Impact Factor Points in the history of the 
institute, which is an indicator for the quality of 
science done at the LBI.    
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5. Research program 
 
5.1. Program Line 1, Dr. Dagmar Stoiber-
Sakaguchi 
 
A Multi-Hit Mouse Model for Childhood 
Leukemia 
 
Project leader / Key Researcher 
 
Name:   Dagmar Stoiber-Sakaguchi 
Title: 
Date of Birth: 

Mag. Dr. 
27.01.1973 

Nationality: Austrian 
Institution: Ludwig Boltzmann Institute 

for Cancer Research (LBI-
CR) 

Address: Währingerstr.13a, A-1090 
Vienna, Austria 

Phone: (+43-1) 4277-64130 
Fax:    (+43-1) 4277-9641 
e-mail:   dagmar.stoiber@lbicr.lbg.ac.

at
 
 

 
 
Group Members: 
From right to left: 
Mag. Eva Bauer (Ph.D. student) 
Dr. Tatsuaki Mizutani (Postdoc) 
Dr. Dagmar Stoiber-Sakaguchi 
 
Former members: 
Dr. Hans-Peter Kantner (Ph.D. student) 
Ing.DI (FH) Isabelle Töplitz (Research assistant) 
 
Group and Project Overview: 
 
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 aberrant 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 TEL-
AML1 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 Multi-
Hit 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 proto-
oncogenes 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 proto-
oncogenes is required for TEL-AML1+ BCP-
ALL 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.  
The group of DS currently consists of three 
members: Eva Bauer (Ph.D. student, project 
1), Tatsuaki Mizutani (Postdoctoral fellow – 
funded by a Marie Curie International Incoming 
Fellowship, project 2) and DS (Key 
researcher).  
 
 
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”. TEL-
AML1 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 
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histopathology. Mice are currently further 
monitored and analyzed.  
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 subsequently 
transplanted into lethally irradiated syngenic 
recipient mice. This project is a collaboration 
with Dr. Christopher Baum, Hannover, 
Germany.  
 
 
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, 
Essential Thrombocytosis, Myelofibrosis and 
Chronic Myelogenous Leukemia. 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 
PI3Kα). 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 
first disease symptoms already as early as four 
weeks after poly I:C application. As one 
example dark red blood as an indication for 
elevated hematokrit is indicated (Figure 1C). A 
few weeks later the Multi-Hit mice usually 
display splenomegaly (Figure 1A,B). 
 

 
 
Figure 1: Multi-Hit transgenic mice develop a 
myeloproliferative disorder phenotype. (A, B) 
Double transgenic mice (MH: Mx-Cre) were injected 
with poly I:C. Mice that display disease symptoms 
usually show disorganized splenic structure and 
splenomegaly. (C) Four weeks after poly I:C 
treatment mice already display increased hematokrit 
levels (as indicated by dark red color of the blood). 
One representative example is depicted each.  
 
 
Aims and Milestones 
 
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 TEL-
AML1+ 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 will be established to 
more closely resemble the situation in human 
patients. 
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 
MUW (2006-2010). In this project a Ph.D. 
student  (Olivia Simma)  studied  the role of the  
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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) 
signalling (Figure 2). 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. 
Nina Neugebauer was also investigating tumor 
surveillance, but focussing on type I IFN 
signaling. The tumor model that is used for this 
study is the Abelson tumor model. A diploma 
student (Nadine Moritz) was continuing this 
project. This project is a collaboration with Dr. 
Veronika Sexl and Dr. Mathias Müller. 
 
 

 
 
Figure 2: Control of EG7 tumor growth is 
dependent on Tyk2 and IFNAR1. After 
subcutaneous injection of EG7 thymoma cells tumor 
growth was shown to be significantly enhanced in 
the absence of IFNAR1/Tyk2 signaling. Lack of 
IFNγ or IL12p35 does not affect EG7 tumor growth. 
 
 
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 
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 2010 
 
Eckelhart, E., Warsch, W., Zebedin, E., Simma, 
O., Stoiber, D., Kolbe, T., Rülicke, T., Mueller, 
M., Casanova, E., Sexl, V. (2011) A novel Ncr1-
Cre mouse reveals the essential role of STAT5 
for NK cell survival and development. Blood, 
117:1565-73. [Epub 2010 Dec 2.] 
 
Strobl, B., Stoiber, D., Sexl, V., Müller, M. (2011)  
Tyrosine kinase 2 (TYK2) in cytokine signalling 
and host immunity. Frontiers in Bioscience, 
(in press) 
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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:   Moriggl, Richard H. 
Title: Univ. Doz. DI. Dr., Director 
Date of Birth: 17.05.1969 
Nationality: German 
Institution: Ludwig Boltzmann Institute for 

Cancer Research (LBI-CR) 
Adress: Währingerstr.13a, A-1090 

Vienna, Austria 
Phone: (+43-1) 4277-64111 
Fax: (+43-1) 4277-9641 
e-mail:  richard.moriggl@lbicr.lbg.ac.at 
 

 
 
Group Members: 
Ph.D. Project 1: Mag. Tahere Javaheri (back, left) 
Ph.D. Project 2: MS Harini Nivarthi (back, middle) 
Ph.D. Project 3 (SFB F28-B13): DI Kristina Müller 
(front, second from left) 
Postdoc Project 4 (SFB F28-B13): Dr. Katrin 
Friedbichler (front, left) 
Undergraduate Student Project 4 (SFB F28-B13): 
Madeleine Themanns (front, second from right) 
Project 5 (Jak-Stat in mesenchymal stem cells 
versus Ewing´s sarcoma cells): Mag. Marc Wiedner 
(front, right) 
Univ. Doz. DI Dr. Richard Moriggl (back, right) 
 
 
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 skin cancer. Work 
is centered on transgenic mouse analysis and 
verification of results follows analysis on 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 EWS-
FLI1 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 
1 postdoc, 4 Ph.D. students, one undergraduate 
student and one biomedical research assistant 
(BMA). RM coordinates also collaborative 
projects. 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 EWS-
FLI1 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. 
Two further Ph.D./postdoc projects (DI Kristina 
Müller and Dr. Katrin Friedbichler) were funded 
through the FWF via a network initiative of 
research groups from Vienna (http://www.jak-
stat.at). SFB F28 runs since 2006 and can go 
for 10 years. It is headed by Dr. Mathias Müller 
from the Vetmeduni Vienna and Dr. 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. 
We continuously interact with expert 
laboratories throughout the world and nationally. 
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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 
models and phenotypes were pioneered to 
explore abnormal processes that promote 
cancer development and progression. We got 
in 2010 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. Tahere 
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 transgenic line expressing the Prx1Cre (PrxCre) 
in mesenchymal progenitors was crossed with 

ROSA26 loxP-Stop-loxP EWS-FLI1 knock-in mice 
(=EF). Double transgenic mice display a severe 
phenotype with inappropriate development of 
skeletal elements such as the hind limbs. Prx1Cre is 
expressed from E9.5 on and mainly expressed in 
the limb buds at E13.5. Double transgenic mice do 
not show proper differentiation in bone elements as 
seen in Van Kossa/Alcian Blue (cartilage) staining. 
Chondrogenic material is present as seen on the 
blue staining, but chondrocyte lineage marker 
expression is severely altered or missing in 
transgenic mice as stained by in situ hybridization. 
 
Mag. Marc Wiedner in the group compared 
mesenchymal stem 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 between these cell types. This work 
was also an international collaboration with 
Lyon and the CCRI. 
We established and analyzed new mouse 
models in the second Ph.D. project with four 
different transgenic founder lines for 
persistently activated Stat5a (Figure 2). In 
addition, we have crossed these mice with 
PTEN-deficient mice and inducible Mx1Cre 
mice to study Acute Myeloid Leukemia 
development driven predominantly by PTEN 
loss (Yilmaz et al., Nature, 2006). Alternatively 
we have used a second inducible Rosa26-
ERT2Cre line, where we obtained significant 
phenotypes in CD8+ T cell numbers. Results 
match with our previous results on copy 
number variation in the Stat5 locus in close 
association with immunological phenotypes 
upon contact hypersensitivity challenge 
(Ermakova et al., EMBO Mol. Med., 2011). 
 
Our work on liver cancer questions the 
importance of the hepatic Growth Hormone 
(GH) Receptor-Jak2-Stat5-Glucocorticoid 
Receptor (GR) axis. Madeleine Themanns 
under the supervision of Dr. Katrin Friedbichler 
and DI Kristina Müller form 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 GR-
Stat5 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.  
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Figure 2: Establishment of an inducible 
oncogenic Stat5a (cS5) mouse model. Schematic 
overview on the BAC targeting strategy. The BAC 
contains the endogenous Stat5a/b and Stat3 locus 
on mouse chromosome #11. Inducible cS5 
oncogene activation is achieved through inducible 
Cre activation using Rosa26ERT2Cre mice. Cre 
induction was done by daily i.p. injection of 1 mg of 
tamoxifen (Tx) per transgenic (tg) founder mouse for 
5 days. Liver extracts were analyzed 6 days after 
treatment. Data of inducible cS5-Flag expression is 
shown from all 4 transgenic founder lines and cS5-
FLAG migrates slower on SDS-PAGE. 
 
We investigated also the importance of GH-
Stat5 activation during inflammatory HCC 
formation using GH transgenic animals (GHtg). 
Analysis of diseased mice revealed all classic 
stages of inflammatory liver cancer with severe 
augmentation of the phenotypes upon 
conditional deletion of Stat5 (Figure 3). 
Surprising results were observed for premature 
death in GHtg mice due to kidney failure, which 
depended on presence of Stat5 associated with 
chronic inflammation.  
Another project was started with Mag. Mathias 
Hager, also supervised by Dr. Rainer Zenz, who 
took over a project focused on secondary 
protein modification of Stat5a and Stat5b. Here, 
serine/threonine kinases or O-Glc-Nac 
modification on threonine residues influence 
leukemogenesis. The Ph.D. project of Mag. 
Hager focuses in a second part on development 
of genetic mouse models to study melanoma 
formation, which was made possible through a 
melanoma donation.  
The leukemia project was also done with Dr. 
Katrin Friedbichler and collaborators, where we 
could show that two serine phosphorylation 
sites in persistently active Stat5a variants are 
essential for transformation. Interestingly, we 
found diminished MPN upon oncogenic Stat5b 
transplants compared to oncogenic Stat5a 
transplants, which we are currently investigating 
in detail also in human CD34+ transformation 
assays in collaboration with the group of Dr. 
Fabrice Gouilleux, Tours, France (Figure 4).  
 

 
Figure 3: Hepatomegaly and liver cancer 
development. (A) Large nodules (~ 1 cm in 
diameter) were observed in 7 month-old GHtgΔStat5 
mice whereas only small nodules are visible in GHtg 
livers. (B) Histo-pathology analysis of liver sections 
from different cohorts of mice at different time points 
reveals an aggravated cancer phenotype in 
GHtgΔStat5 mice. This was also associated with a 
dramatic increase in liver/body weight ratios of 
GHtgΔStat5 mice due to increased fat deposition and 
higher cell proliferation. Hepatocellular carcinoma 
development is less pronounced upon presence of 
the hepatoprotective Stat5 proteins. All mice over-
expressing the GH transgene display increased liver 
to body weight ratios compared to wt mice at all 
time points analyzed. Deletion of Stat5 aggravates 
the phenotype and we and others attribute a tumor 
suppressor role to Stat5 proteins in the liver. 
Disease was accompanied by an increased fat 
deposition in the liver already starting at a very 
young age. A higher tumor burden at later time 
points in GHtgΔStat5 animals is visibel, which leads 
to an even higher liver/body weight ratio as 
compared to GHtg controls. GHtgΔStat5 hepatocytes 
have normally shaped nuclei but dramatic 
accumulation of large lipid droplets. 
 
 

 
Figure 4: Oncogenic variants of Stat5a and Stat5b 
differ in their transformation capacity. (A) 
Particularly, phosphorylation of serine 779 in 
oncogenic Stat5a is essential for myeloid 
transformation. This phosphorylation site is missing in 
Stat5b and also an oncogenic version of Stat5b 
causes delayed and less pronounced 
myeloproliferative neoplasm (MPN), which is 
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reflected by the Kaplan-Meier plots shown in (B; left). 
(B, right) An increased white blood cell count is 
indicative for leukemogenesis in transplanted mice 
with oncogenic Stat5 variants. However, absence of a 
critical serine phosphorylation site in a persistently 
active Stat5aΔ772 variant or oncogenic Stat5b 
diminished myeloid disease development. 
 
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 2010 best visible through more then 
30 peer reviewed publications predominantly in 
expert cancer research journals since 2006 
where the group was build up. We were able in 
2010 to finish two papers focused on liver 
cancer research, a time demanding analysis 
which was ongoing for more then four years. 
These manuscripts are currently submitted and 
they describe an important tumor suppressive 
role of hepatic Stat5 and GR signaling. 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. Several 
manuscripts with important contributions (first 
author, joint author and last author publications) 
came from group members to achieve high 
quality publications for the LBI-CR. 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 try to inhibit it through targeted 
approaches for key molecules. 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 post-translational 
modification of Stat5 in MPN as a driver 
modification for myeloid transformation.  
 
Changes During the Year 
 
The group started in 2010 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 will move soon 

to her next career step to make a postdoctoral 
stay. BA Tahere Javaheri took over the project 
from Mag. Barbara Sax, who finishes currently 
her Ph.D. thesis. Mag. Mathias Hager started 
his Ph.D. thesis work, which was financed 
through the melanoma grant donation.  
 
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 Stat5-
GR 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 LBI-
CR. The importance of mouse colony 
management and logistics is still a challenge 
since we have in the mean time five different 
locations in Vienna to house mice, sometimes in 
too old buildings. 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 2011. We will try to use the software 
packages of our Partner TissueGnostics in 
further publications in 2011.  
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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 Prx1-
transgenic mice 
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 2010 
 
The work of the group of RM contributed in 
2010 to the field of MPN, sarcoma and 
carcinoma development and progression.  
 
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. (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, in press (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 AP-1-mediated interaction 
with the MMP-1 promoter. Biological Chemistry, in 
press (2011) 
 
Friedbichler K, Kerenyi MA, Kovacic B, Li G, Hoelbl 
A, Yahiaoui S, Sexl V, Müllner EW, Fajmann S, 
Cerny-Reiterer S, Valent P, Beug H, Gouilleux F, 
Bunting KD & Moriggl R. Stat5a serine 725 and 779 
phosphorylation is a prerequisite for hematopoietic 
transformation. Blood, 116:1548-58. (2010) 
 
Li G, Miskimen KL, Wang Z, Xie YY, Tse W, 
Gouilleux F, Moriggl R & Bunting KD. Effective 
targeting of STAT5-mediated survival in 
myeloproliferative neoplasms using ABT-737 
combined with rapamycin. Leukemia, 1397-405. 
(2010) 
 
Creamer BA, Sakamoto K, Schmidt JW, Triplett AA, 
Moriggl R & Wagner KU. Stat5 promotes survival of 
mammary epithelial cells through transcriptional 
activation of a distinct promoter in Akt1. Molecular 
and Cellular Biology, 30:2957-70. (2010) 
 
Hoelbl A, Schuster C, Kovacic B, Zhu B, Wickre M, 
Hoelzl MA, Fajmann S, Grebien F, Warsch W, 
Stengl G, Hennighausen L, Poli V, Beug H, Moriggl 
R & Sexl V. Stat5 is indispensable for the 
maintenance of bcr/abl-positive leukaemia. EMBO 
Molecular Medicine, 2:98-110. (2010) 
 
Blaas L, Kornfeld JW, Schramek D, Musteanu M, 
Zollner G, Gumhold J, van Zijl F, Schneller D, 
Esterbauer H, Egger G, Mair M, Kenner L, Mikulits 
W, Eferl R, Moriggl R, Penninger J, Trauner M & 
Casanova E. Disruption of the growth hormone-
signal transducer and activator of transcription 5-
insulin like growth factor 1 axis severely aggravates 
liver fibrosis in a mouse model of cholestasis. 
Hepatology, 51:1319-26. (2010) 
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Li G, Miskimen KL, Wang Z, Xie XY, Brenzovich J, 
Ryan JJ, Tse W, Moriggl R & Bunting KD. STAT5 
requires the N-domain for suppression of miR15/16, 
induction of bcl-2, and survival signaling in 
myeloproliferative disease. Blood, 115:1416-24. 
(2010) 
 
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 Bioscience, in press 
(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. (2011) 
 
Leeb C, Jurga M, McGuckin C, Moriggl R & Kenner 
L. Promising new sources for pluripotent stem cells. 
Stem Cell Reviews, 6:15-26. (2010) 
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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:  Casanova Emilio 
Title: Dr. in Biology 
Date of Birth: 25.08.1969 
Nationality: Spanish 
Institution: Ludwig Boltzmann Institute for 

Cancer Research (LBI-CR) 
Adress: Währingerstr.13a, A-1090 

Vienna, Austria 
Phone: (+43-1) 4277-64111 
Fax: (+43-1) 4277-9641 
e-mail:  Emilio.casanova@lbicr.lbg.ac.

at 
 
 

 
 
Group Members: 
Leander Blaas, Post-doc 
Beatrice Grabner, Ph.D. student 
Patricia Stiedl, Ph.D. student 
Viktoria Stanek Diploma student 
 
 
Group and Project Overview: 

The group of Emilio Casanova consists of 
Leander Blaas (Post-doc) two Ph.D. students, 
Mag. Beatrice Grabner and Mag. Patricia Stiedl 
and a diploma student, Viktoria Stanek. 
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 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 

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  



Ludwig Boltzmann Institute for Cancer Research (LBI-CR) 

 24

 
 
member of the Akt family contributes to different 
tumors. To answer this question, we are 
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).  
 

 
 

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 
generated. B) Southern blot of genomic DNA from 
livers of control mice and MxCre:AKTMH double 
transgenic mice injected with pI:C demonstrated the 
random activation of the three modules present in 
the AKH multihit mouse. Off: Inverted orientation, no 
expression of the ATK isoforms. On: Forward 
orientation, expression of the oncogenes.  
 
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). 
 
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 
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 
2). 
 

 
 
Figure 2: Double transgenic mice expressing the 
Akt Multi-Hit develop mammary gland tumors. 
Transgenic animals harbouring the Multi-Hit Akt and 
the Rosa26CreERT2 were injected with tamoxifen in 
order to randomly activate the Akt genes. Upper 
panel shows an HE staining of two breast tumors. 
Lower panel shows breast tumors expressing the 
transgenic AKT2 and AKT3 isoforms. 
 
 
2. Role of Stat5 in liver fibrosis  

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 Stat5-
deficient 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 (Figure 3). Molecular analysis of the 
phenotype reveals an impairment of the Growth 
hormone-IGF1 axis in Stat5a/b and Stat5 a/b;  
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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 resistance is a pathological 
condition that may contribute to the 
development of liver fibrosis. 
 
 

 
 
Figure 3: A genetically engineered mouse model 
for liver fibrosis. Collagen staining reveals a 
typical fibrosis/cirrhosis pattern in the liver of our 
mouse models. 
 
 
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 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 
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 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. 
In addition, together with Dr. Robert Eferl, we 
participate in the GEN-AU III AUSTROMOUSE 
proposal. 
 
 
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  
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recombinant protein production in mamalian 
cells. 
 
 
Publications 2010 

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 
 
Grabner B, Blaas L, Musteanu M, Hoffmann T, 
Birbach A, Eferl R, Casanova E. A mouse tool 
for conditional mutagenesis in ovarian 
granulosa cells. Genesis 2010 
 
Guetg N, Aziz SA, Holbro N, Turecek R, Rose 
T, Seddik R, Gassmann M, Moes S, Jenoe P, 
Oertner TG, Casanova E, Bettler B. NMDA 
receptor-dependent GABAB receptor 
internalization via CaMKII phosphorylation of 
serine 867 in GABAB1. PNAS 2010 
 
Musteanu M, Blaas L, MPair M, Schlederer M, 
Bilban M, Tauber S, Esterbauer H, Mueller M, 
Casanova E, Kenner L, Poli V and Eferl R. Stat3 
is a negative regulator of intestinal tumor 
progression in ApcMin mice. Gastroenterology 
2010  
 
Blaas L, Kornfeld JW, Schramek D, Musteanu 
M, Zollner G, Gumhold J, Schneller D, 
Esterbauer H, Mair M, Kenner L, Mikulits W, 
Eferl R, Moriggl R, Penninger J, Trauner M and 
Casanova E. Disruption of the GH-STAT5-IGF-1 
axis severely aggravates liver fibrosis in a 
mouse model of cholestasis. Hepatology 2010 
 
Mair, M., Zollner, G., Schneller, D., Musteanu, 
M., Fickert, P., Gumhold, J., Schuster, C., 
Fuchsbichler, A., Bilban, M., Tauber, S., 
Esterbauer, H., Kenner, L., Poli, V., Blaas, L., 
Kornfeld, J.W., Casanova, E., Mikulits, W., 
Trauner, M., and Eferl, R. Stat3 protects from 
liver injury and fibrosis in a mouse model of 
sclerosing cholangitis. Gastroenterology 2010 
 
 
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 
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5.4. Program line 2, Dr. Robert Eferl 
 
Ras and Stat3 Signaling Pathways in 
Cancer 
 
Project leader / Key Researcher 
 
Name: Robert Eferl 
Title: Mag. Dr. rer. nat. 
Date of Birth: 06.07.1968 
Nationality: Austrian 
Institution: Institute for Cancer Research 

(IKF) and Ludwig Boltzmann 
Institute for Cancer Research 
(LBI-CR) 

Address: Währingerstr.13a, A-1090 
Vienna, Austria 

Phone: (+43-1) 4277-64111 
Fax: (+43-1) 4277-9641 
e-mail: robert.eferl@lbicr.lbg.ac.at 
 

   
 

  
 
Group Members from left to right: 
Upper: Paulina Rampetsreiter (Ph.D. Student), 
Jasmin Svinka (Ph.D. Student), Thomas 
Hoffmann (Diploma Student). Lower: Jelena 
Marjanovic (Technician), Robert Eferl (Group 
Leader) 
 
 
Group and Project Overview: 

Our scientific focus is the investigation of Ras 
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 tissue-
specific manner using viral AdenoCre particles 
(Figure 2).  
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RasE AdenoCre

spleen

H&E  
 
Figure 2: Lung tumor formation in RasE mice 
after application of AdenoCre particles 
 
 
 
Left image: Lung of a RasE mouse treated with 
AdenoCre particles showing several lung tumors 
(arrowheads). Middle image: gross appearance of 
H&E-stained sections displaying focal lung tumors. 
Right image: lung adenocarcinoma at high 
magnification (region is indicated by the square in 
the middle image) in AdenoCre-treated RasE mice. 
 
We are currently investigating which 
combination of Ras effector pathways is 
activated in the lung tumors and if the 
activation pattern changes in the absence of 
specific tumor suppressor proteins.  
 
 
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., 
Gastroenterology 2010). The molecular basis 
for the hepatoprotective function of Stat3 in 
liver fibrosis is currently under investigation.  

 

Function of Stat3 in intestinal tumors 

It has been demonstrated that signaling via the 
gp130 receptor is important for tumor 
development in the small intestine and colon. 
The gp130 receptor can activate several 
downstream pathways including Stat3. We are 
investigating the function of Stat3 signaling in 
the development of intestinal tumors using  
 
 
conditional knock-out mouse models that lack 
Stat3 in intestinal epithelial cells (Stat3ΔIEC). 
We use ApcMin mice that are prone to intestinal 
tumor development as a genetic tool for tumor 
induction. Stat3 is strongly activated in the 
adenomas of ApcMin mice. Compound Stat3ΔIEC 
ApcMin mice revealed that Stat3 is a negative 
regulator of tumor invasiveness (Musteanu et 
al., Gastroenerolgy 2010; Figure 3).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Reduced amount of activated Stat3 in 
the invasive region of Stat3flox/flox ApcMin 

carcinomas. Immunohistochemical staining for Tyr-
705-phosphorylated Stat3 in a carcinoma of a 
Stat3flox/flox ApcMin mouse. The demarcated lines in 
the upper image confine regions in the main tumor 
(T) and invasive front (arrowheads). Note the 
reduced staining intensity in the invasive region 
when compared to the main tumor. Scattergrams 
with quantitation of Tyr-705-phosphorylated Stat3 in 
the invasive region and main tumor using 
HistoQuest software (TissueGnostics GmbH). 
Regions of interest for the invasive front and main 
tumor were selected as indicated in the upper image 
and nuclear intensity of phosphorylated Stat3 was 
quantified. The percentage of P-Stat3–positive 
nuclei is indicated in the right upper quadrant of the 
scattergrams.  
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Further experiments demonstrated that Stat3 
modulates Wnt/β-Catenin signaling which is 
currently under investigation.  
 
 
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 
suppressors are absent. For the Stat3 projects 
(SFB-F28 and DK plus “Inflammation and 
Immunity”), mice with conditional inactivation of 
Stat3 in the liver and in intestinal epithelial cells 
have been established and tumor formation 
has been investigated.  
 
Aims and Milestones 

Our major scientific goal of the fifth 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 YearPaulina 
Rampetsreiter and Jasmin Svinka joined the 
Laboratory as Ph.D. students.  
 
 
Other Achievements 
Monica Musteanu and Markus Mair applied 
successfully for PostDoc positions at the CNIO 
and Ohio State University (Columbus, USA), 
respectively. Thomas Hoffmann achieved his 
Masters degree and applied successfully for a 
Ph.D. position at the IMP.  
 
Scientific Cooperations 

Prof. Valeria Poli, University of Turin, Italy, on 
functions of Stat3 in liver and intestinal cancer 
.  
Prof. Mathias Müller, Prof. Thomas Rülicke 
and Dr. Thomas Kolbe, BIAT; Vienna, on Stat3 
in liver cancer 
. 
Prof. Wolfgang Mikulits, MUW, Vienna, on 
functions of Stat3 in liver cancer.  
 
 

 
 
Prof. Michael Trauner, MUW, Vienna, on 
functions of Stat3 in liver cirrhosis.  
 
Prof. Veronika Sexl, Vetmeduni Vienna, on 
functions of Stat3 in intestinal cancer. 
 
Prof. Maria Sibilia, MUW, Vienna, on functions 
of Stat3 in liver cancer.  
 
 
Publications 2010 

Blaas, L., J.W. Kornfeld, D. Schramek, M. 
Musteanu, G. Zollner, J. Gumhold, F. van Zijl, 
D. Schneller, H. Esterbauer, G. Egger, M. Mair,  
 
 
L. Kenner, W. Mikulits, R. Eferl, R. Moriggl, J. 
Penninger, M. Trauner, and E. Casanova, 
2010. Disruption of the growth hormone--signal 
transducer and activator of transcription 5--
insulinlike growth factor 1 axis severely 
aggravates liver fibrosis in a mouse model of 
cholestasis. Hepatology. 51:1319-26. 
 
Grabner, B., L. Blaas, M. Musteanu, T. 
Hoffmann, A. Birbach, R. Eferl, and E. 
Casanova, 2010. A mouse tool for conditional 
mutagenesis in ovarian granulosa cells. 
Genesis. 48:612-7. 
 
Mair, M., G. Zollner, D. Schneller, M. 
Musteanu, P. Fickert, J. Gumhold, C. Schuster, 
A. Fuchsbichler, M. Bilban, S. Tauber, H. 
Esterbauer, L. Kenner, V. Poli, L. Blaas, J.W. 
Kornfeld, E. Casanova, W. Mikulits, M. 
Trauner, and R. Eferl, 2010. Signal transducer 
and activator of transcription 3 protects from 
liver injury and fibrosis in a mouse model of 
sclerosing cholangitis. Gastroenterology. 
138:2499-508. 
 
Musteanu, M., L. Blaas, M. Mair, M. 
Schlederer, M. Bilban, S. Tauber, H. 
Esterbauer, M. Mueller, E. Casanova, L. 
Kenner, V. Poli, and R. Eferl, 2010. Stat3 is a 
negative regulator of intestinal tumor 
progression in Apc(Min) mice. 
Gastroenterology. 138:1003-11 e1-5. 
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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:   Lukas Kenner 
Title: Prof. MD 
Date of Birth: 08.10.1965 
Nationality: Austrian 
Institution: Ludwig Boltzmann Institute 

for Cancer Research (LBI-
CR) 

Adress: Währingerstr.13a, A-1090 
Vienna, Austria 

Phone: (+43-1) 4277-64111 
Fax:    (+43-1) 4277-9641 
e-mail:   Lukas.Kenner@lbicr.lbg.ac.at 
 

 
 
Group Members: 
Lukas Kenner (Group Leader, middle) 
Michaela Schlederer (Biomedical Scientist, 
left), 
Jan Pencik (Ph.D. student) 
Mag. Daniela Laimer (Ph.D. Student) 
Susi Heider (Biomedical Scientist) 
Elisabeth Gurnhofer (Biomedical Scientist). 
 
Group and Project Overview: 

We have identified µ-crystallin (CRYM), which 
is a thyroid hormone-binding protein as an 
androgen-regulated gene, which is expressed 
in prostate cancer. CRYM expression was 
detected in AR-positive LNCaP and MDA PCa 
2b cells. Androgenic regulation of CRYM was 
demonstrated in the MDA PCa 2b cell line. 
Anti-androgens or AR siRNA were found to 
decrease expression of CRYM. In comparison 
to the benign tissue, the expression of CRYM 
was increased in cancer. In tissue specimens 
obtained from patients who underwent 
hormonal therapy, CRYM expression was low. 
Interestingly, in samples from patients who  

 
 
received therapy, there was no CRYM 
expression detectable. In the forthcoming 
months, we will examine the expression of 
CRYM in biopsies from prostate cancer 
patients. We have previously shown that in 
untreated prostate cancer CRYM expression is 
higher than in benign tissue. However, the 
expression declines in tissues obtained from 
patients treated with androgen ablation therapy 
and CRYM is undetectable in tissues from 
patients with castration-resistant prostate 
cancer (CRPC). The aim of 
immunohistochemical analyses in our present 
analysis will be to establish a possible 
relationship between CRYM expression and 
Gleason score. For this purpose, 400 biopsy 
specimens from prostate cancer patients at 
different stages of disease have been collected 
at the MUW in the last 10 years.  
 
 
Results from the Research Work and Future 
Outlook: 

Prostate cancer tissue arrays, mouse 
models and expression analysis using 
TissueQuestTM software. 

Loss of PTEN in Prostate Epithelial Cells 
(PEC) results in rapid prostate carcinoma 
formation. We established a mouse prostate 
cancer model were we conditionally delete 
PTEN in prostate epithelial cells (PTENΔPEC) 
taking advantage of a Cre-recombinase under 
the control of a composite rat prostate-specific 
probasin (PB) promoter (ARR2PB). To 
investigate the impact of Stat3 on prostate 
carcinogenesis, we use Stat3C/+ knock-in mice 
for a Stat3 gain of function approach. The 
Stat3C/+mice (V. Poli, Turino, Italy) harbour the 
substitution of two cysteine residues within the 
C-terminal loop of the SH2 domain of Stat3, 
thereby producing a molecule which makes 
disulfide bridges resulting in prolonged 
activation. The Stat3C/+ mutant enables a 
prolonged DNA binding and activation of 
transcription. Due to this approach we are able 
to investigate the importance of enhanced 
Stat3 activation in prostate cancer 
development as a mimic of chronic 
inflammatory IL-6 exposure. 
To determine the protein expression levels 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  
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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 (Figure 1).  
In Figure 2 we depict the breeding schemes 
which will result in the genotypes for our 
project.  
 

 

Figure 1: 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 “Regions of Interest” (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. 
 

 
 
Figure 2: Compound Mouse Models for Prostate 
Cancer Analysis. To investigate the role of loss of 
Stat3 function, we crossed PTENΔPEC with Stat3f/f 

mice. (A) PTENΔPEC-Stat3C/+ (B) PTEN-Stat3ΔPEC 
(C) PTENΔPEC-IL-6-/- 

 
 
 
 

 
 
Aims and Milestones 
 
In addition to this, the group of L. Kenner 
investigates numerous interesting phenotypes 
with researchers at the LBI-CR. The group of 
LK tries to support colleagues with high quality 
morphology (including histochemistry, 
immunofluorescence and electronmicroscopy) 
as well as to focus on own original projects. 
Moreover, LK is strongly involved in patient 
sample diagnosis at the AKH and has 
therefore, a very close clinical connection. The 
group of LK is currently investigating the 
Jak/Stat pathway both in human patient 
samples and in conditional knock out mice, 
also in concerted action with expert groups at 
the LBI. Together with TissueGnostics we 
established technical approaches to analyze, 
quantify and depict expression levels of up to 4 
different proteins simultaneously in vivo. Using 
this technological platform we have an 
effective tool for  
 

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.  
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Cooperation with Sebastian Bauer, Institute of 
Cancer Research of the Internal Medicine 
Department, University Duisburg-Essen, 
Germany, on GIST mutations of c-KIT in 
human GIST tumor formation.  

Cooperation with Jan Tuckermann, Leibniz 
Institute for Aging Research, Jena, Germany, 
on transgenic Stat5 and GR mice in 
inflammatory diseases.  

Cooperation with Konrad Hochedlinger, 
Harvard Stem Cell Institute, Cambridge, MA, 
U.S.A., on stem cell induction using viral 
vectors.  

Cooperation with Gerald Hoefler, Medizinische 
Universität Graz, on the role of AP-1 in NPM-
ALK 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 Greg Hannon, Cold Spring 
Harbor Laboratory, USA, on the role of miRNA 
in cordblood stemcell differentiation.  

Cooperation with Raffaella Sordella, Cold 
Spring Harbor Laboratory, USA, on the role of 
IL-6 in lung carcinogenesis.  

Cooperation with Jürgen Knoblich, IMBA 
Vienna, on Trim3 associated Kidney 
Carcinoma development.  

Cooperation with Josef Penninger, IMBA 
Vienna, on the role of RANKL in MMTV 
induced breast Cancer tumor induction. 

Publications 2010 
 
Lagger S., Meunier D., Mikula M., Brunmeir R., 
Schlederer M., Artaker M., Pusch O., Egger G., 
Hagelkruys A., Mikulits W., Weitzer G., 
Muellner E.W., Susani M., Kenner L. * and 
Seiser Ch.* Crucial function of Histone  

 
 
Deacetylase 1 (HDAC 1) for differentiation of 
Teratomas in mice and humans. EMBO J. 
2010 29(23):3992-4007. * equally contributed 
 
 
Merkel O., Hamacher F., Laimer D., Trajanoski 
Z., Scheideler M., Egger G.,. Hassler M.R., 
Thallinger C., Schmatz A., Turner S.D., Greil R. 
and Kenner L. Identification of differential and 
functionally active miRNAs in both ALK+ and 
ALK- anaplastic large cell lymphoma. PNAS 
2010 107(37):16228-33.  

 
Yao Z., Fenoglio S., Gao D.C., Camiolo M., 
Stiles B., Lindsted T., Schlederer M., Johns C., 
Altorki N., Mittal V., Kenner L., Sordella R. 
TGF-{beta} IL-6 axis mediates selective and 
adaptive mechanisms of resistance to 
molecular targeted therapy in lung cancer. 
PNAS 2010 107(35):15535-40.  
 
Blaas L., Kornfeld J.W., Schramek D., 
Musteanu M., Zollner G., Gumhold J., van Zijl 
F., Schneller D., Esterbauer H., Egger G., Mair 
M., Kenner L., Mikulits W., Eferl R., Moriggl 
R., Penninger J., Trauner M., Casanova E. 
Disruption of the growth hormone-signal 
transducer and activator of transcription 5-
insulinlike growth factor 1 axis severely 
aggravates liver fibrosis in a mouse model of 
cholestasis. Hepatology 2010 51(4):1319-26  
 
Kiefer F.W., Zeyda M., Gollinger K., Pfau B., 
Neuhofer A., Weichhart T., Säemann M.D., 
Geyeregger R., Schlederer M., Kenner L., 
Stulnig T.M. Neutralization of osteopontin 
inhibits obesity-induced inflammation and 
insulin resistance. Diabetes 2010 59(4):935-
46.  
 
Mair M., Zollner G., Schneller D., Musteanu M., 
Fickert P., Gumhold J., Schuster C., 
Fuchsbichler A., Bilban M., Tauber S., 
Esterbauer H., Kenner L., Poli V., Blaas L., 
Kornfeld J.W., Casanova E., Mikulits W., 
Trauner M., Eferl R. Signal transducer and 
activator of transcription 3 protects from liver 
injury and fibrosis in a mouse model of 
sclerosing cholangitis. Gastroenterology. 
2010 138(7):2499-508.  
 
Meixner A., Karreth F., Kenner L., Penninger 
J.M., Wagner E.F. Jun and JunD-dependent 
functions in cell proliferation and stress 
response. Cell Death Differ. 2010 17(9):1409-
19.  
 
Musteanu M., Blaas L., Mair M., Schlederer M., 
Bilban M., Tauber S., Esterbauer H., Mueller 
M., Casanova E., Kenner L., Poli V., Eferl R. 
Stat3 is a negative regulator of intestinal tumor  
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progression in Apc(Min) mice. 
Gastroenterology. 2010 138(3):1003-11.  
 
 
New Perspectives 
 
The Multi-Hit mice for the “Proof of Principle“ is 
currently evaluated for its morphological 
phenotypes. We are already using different 
stainings to investigate possible tumor 
phenotypes. 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 investigate prostate 
cancer patient samples before and after 
androgen depletion therapy. To validate the 
importance of the Jak/Stat pathway for 
prostate cancer development, we set up 
colonies of ProbasinCre PTEN Δ/Δ mice with 
floxed Stat3 or Stat5 mice. First, we compare 
the time of occurrence, extent and dimensions 
of PIN and PC development in ProbasinCre 
PTEN Δ/Δ as well as ProbasinCre PTEN Δ/Δ 
Stat3 Δ/Δ and ProbasinCre PTEN Δ/Δ Stat5Δ/Δ 
mice.  
 
Other Achievements 
Lukas Kenner is Inventor of the European 
patent application: “New use of PDGFRbeta 
inhibitors” Nr.: EP09171469.1. 
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5.6. Program Line 3, Dr. Rainer Zenz 
 
The Role of Key Transcription Factors in 
Melanomas 
 
Project leader / Key Researcher 
 
Name:   Rainer Zenz 
Title: Mag. Dr. rer. nat. 
Date of Birth: 23.12.1965 
Nationality: Austrian 
Institution: Ludwig Boltzmann Institute for 

Cancer Research (LBI-CR) 
Adress: Währingerstr.13a, A-1090 

Vienna, Austria 
Phone: (+43-1) 4277-64111 
Fax:    (+43-1) 4277-9641 
e-mail:   rainer.zenz@lbicr.lbg.ac.at 
 
 

 
 
Group Members: 
Dr. Rainer Zenz (Group Leader, since March 
2008) 
Mag. Mathias Hager (Ph.D. Student, since 
October 2010) 
 
 
Group and Project Overview: 

The research project of Rainer Zenz started in 
2008 to establish a mouse model to study the 
function of Stat transcription factors in 
melanoma formation. The salary and material 
costs for the melanoma project is funded by 
generous private sponsoring. 
Melanoma is recognized as the most common 
fatal skin cancer and its incidence has 
increased 15-fold in the past 40 years, a rate 
more rapid than that described for any other 
malignancy. Genetic lesions in melanoma 
include disruption of the CDKN2A familial 
melanoma locus that encodes for INK4A and 
ARF; activation of MAPK pathway 
components, commonly at the levels of BRAF 
and NRAS; and activation of the PI3K-AKT 
pathway through loss of PTEN. 30-70% of 
malignant melanomas have genetic alterations 
in the CDKN2A locus, which is deleted, 
mutated or silenced. In familial melanoma, 
CDKN2A mutations generally affect only 
p16INK4a or p16INK4a together with p14ARF. 
Activating mutations affecting NRAS are 
frequent events in nevi and early stage  

 
 
melanomas. For example, 56% of congenital 
nevi harboured activating point mutations in 
codon 61 of the NRAS gene, and 33% of 
primary and 26% of metastatic clinical 
melanoma samples carried mutations in 
codons 12, 18, or 61 of NRAS. 
 
Results from the Research Work and Future 
Outlook: 

STAT3 has been shown to be constitutively 
activated in melanoma, and the pSTAT1tyr701 
(pSTAT1)/pSTAT3-tyr705 (pSTAT3) ratio has 
been evaluated as a potential prognostic index, 
with higher pSTAT1/pSTAT3 ratios in tumor 
tissue predicting improved overall survival of 
patients (Wang et al., 2007). Also Messina and 
colleagues found (2008) STAT3 activated in 
42% of primary cutaneous melanoma and in 
61% of metastatic melanoma, respectively. We 
also stained human melanoma metastases 
(n=3) for STAT3 and pSTAT3 and found 
prominent expression and activation of STAT3 
in all of our samples (Figure 1A, B). To further 
extent this study we stained additional 39 
human melanoma samples. We found 
prominent expression of activated STAT3 
(pSTAT3) in 40% of primary melanoma 
samples. We found in 25% of the samples 
analyzed nuclear staining of pSTAT3 (Figure 
1C) and additional 15% of the samples showed 
prominent cytoplasmatic pSTAT3 staining 
(Figure 1D). Together, these data suggest that 
STAT3 is activated in a significant subset of 
human melanoma samples. 
 

 
 
Figure 1: Stat3 is expressed and activated in 
human melanoma. Immunohistochemical staining 
of human melanoma metastases for total STAT3 (A) 
and pSTAT3 (B). (C, D) A tissue array (n=39) with 
primary human melanoma was stained for activated 
STAT3 (pSTAT3) and shows nuclear staining in 
40% (C) and cytoplasmatic staining in 15% of 
melanoma samples (D). 
 
To study the function of Stat3 in melanoma 
formation in vivo we established Tyr::N-
RasQ61K transgenic mice on an Ink4a-deficient  
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background (p16INK4a-/-/p19ARF-/-) and observed 
melanoma formation within 20 to 40 weeks of 
age (Figure 2C upper left). In addition, 
metastasis to the lymph node, liver, lung and 
brain was observed in terminal sick mice. Next 
we established immunohistochemical staining 
for high molecular weight cytokeratin (HMW-
CK) and melan-A (Mel-A) to identify also 
amyelotic primary melanoma and melanoma 
metastases in the established mouse model 
(Figure 2C bottom right and left). In parallel, 
melanoma prone mice were bred to floxed 
Stat3 mice and the inducible melanocyte-
specific Cre line to generate experimental mice 
(Tyr::N-RasQ61K; p16INK4a-/-; p19ARF-/-; Stat3f/f 
;Tyr::CreERT2) and littermate controls (Tyr::N-
RasQ61K; p16INK4a-/- /p19ARF-/-; Stat3f/f). To test 
the inducibility of Cre-mediated deletion of 
floxed Stat3 we injected tamoxifen into 6 
weeks old Stat3f/f Tyr::CreERT2 mice and 
isolated total skin for analysis by PCR. Already 
2 weeks after 5 consecutive tamoxifen 
injections (1 mg/day) we found significant 
deletion of Stat 3 indicating that we can induce 
Cre-activity with the established protocol (Fig 
2B). 
 

 
 
Figure 2: (A) Experimental protocol for the 
conditional melanocyte-specific knock-out of 
Stat3. Experimental mice (Tyr::N-RasQ61K; p16INK4a-/-

; p19ARF-/-; Stat3f/f ;Tyr::CreERT2) and littermate 
controls (Tyr::N-RasQ61K; p16INK4a-/- /p19ARF-/-; 
Stat3f/f) were monitored for appearance of 
cutaneous melanoma after 5 consecutive tamoxifen 
injections at the age of 6 weeks. (B) PCR analysis 
of deleted Stat3 (Stat3Δ) in isolated skin of Stat3f/f 
;Tyr::CreERT2 and littermate control mice (Stat3f/f) 2 
weeks after tamoxifen injection. (C) Characterization 
of cutaneous melanoma (top left) by H&E (top right) 
and immunohistochemical staining for high 
molecular weight cytokeratin (HMW-CK, bottom left) 
and melan-A (Mel-A, bottom right). 
 

 
 
Next, we injected tamoxifen into a larger cohort 
of 6 week old experimental and control animals 
and monitored them weekly to study the 
consequence of melanocyte-specific Stat3 
ablation on the formation of cutaneous 
melanoma (Figure 2A). The mean appearance 
of cutaneous melanoma in experimental 
(n=33) and control mice (n=23) was 24 weeks 
of age (Figure 3A). However, there was no 
significant difference in the median survival 
time (27 weeks) of experimental (n=26) and 
control mice (n=32, Figure 3B). Most of the 
animals developed a single cutaneous 
melanoma and only occasionally multiple 
melanomas per mouse (2 or 3) irrespective of 
experimental or control mice. 34 terminal sick 
mice with cutaneous melanoma (19 
experimental and 15 littermate controls) were 
analyzed in full detail. We performed 
immunohistochemical staining for activated 
STAT3 (pSTAT3) to control for efficient Stat3 
deletion in primary cutaneous melanoma and 
melanoma brain metastases (Figure 3C-F). 
67,7% of control melanoma (Figure 3C), but 
also 42,8% of experimental melanomas 
(Figure 3D) showed a clear positive pSTAT3 
staining. In addition, 88,9% of brain 
metastases of the experimental group (Figure 
3F) showed clear activation of STAT3 
(pSTAT3). Together, this data suggest 
insufficient and/or no sustainable deletion of 
Stat3 by using the inducible Tyr::CreERT2 
transgenic line. 
 
 

 
 
Figure 3: Survival and immunohistochemical 
analysis of melanoma and brain metastases. (A) 
Appearance of primary cutaneous melanoma in  
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tamoxifen injected experimental mice (Tyr::N-
RasQ61K; p16INK4a-/-; p19ARF-/-; Stat3f/f ;Tyr::CreERT2) 
and littermate controls (Tyr::N-RasQ61K; p16INK4a-/- 
/p19ARF-/-; Stat3f/f) showed no significant difference 
between both groups. (B) Survival analysis for 
experimental mice and control littermates. (C-F) 
Immunohistochemistry for pSTAT3 indicates 
insufficient deletion of Stat3 in primary cutaneous 
melanoma (D) and brain metastases (F) of 
experimental mice. pSTAT3 staining of primary 
cutaneous melanoma (C) and brain metastases (E) 
of control mice. 
 
To circumvent the problem of insufficient gene 
deletion we have decided to exchange the 
inducible Tyr::CreERT2 with the non inducible 
Tyr::Cre transgenic line (Delmas et al., 2003) 
to achieve more efficient deletion of Stat3 in 
melanocytes by constitutive Cre-activity 
 
 
Key questions to be addressed 

Modern conditional and inducible conditional 
knock-out techniques will be applied to study 
the function of Stat3 in melanoma biology: 
 
1.) Is Stat3 essential for melanoma 

formation? 
2.) Is Stat3 important for melanoma 

progression? 
3.) Does Stat3 ablation in developed 

melanomas prevent metastasis? 
4.) Which signal transduction pathways 

are persistently activated in the 
different steps of melanoma initiation 
and invasion? 

 
 
Aims and Milestones 

We have established an inducible conditional 
mouse model for studying the function of the 
transcription factor Stat3 in melanoma 
formation and metastasis. Pilot studies have 
demonstrated efficient deletion of Stat3 in the 
skin 2 weeks after induced deletion by 5 
consecutive Tamoxifen injections. However, 
when we analyzed a larger cohort of 
Tamoxifen injected mice we faced inefficient 
deletion of Stat3 in both, primary melanoma 
and brain metastases. 
 
 
New Perspectives 

The major goal of our group was to establish 
compound mice for studying the function of the 
transcription factor Stat3 in melanoma biology 
in vivo. However, the inducible deletion of 
Stat3 in melanocytes did not result in 
sustainable deletion of Stat3 in melanoma and 
melanoma metastases. To overcome  

 
 
inefficient deletion of Stat3 we have generated 
new compound mice in which Stat3 is deleted 
constitutively (Tyr::Cre, Delmas et al., 2003).  
 
 
 
Scientific Cooperations 

Cooperation with Prof. Valeria Poli, University 
of Turin, Italy on conditional Stat3 mice. 
 
Cooperation with Prof. Friedrich Beermann, 
ISREC Epalinges sur Lausanne and Institute of 
Pathology, University of Lausanne, Lausanne, 
Switzerland on transgenic N-Ras mice. 
 
Cooperation with Prof. Lionel Larue (UMR3347 
CNRS, U1021 INSERM, Institut Curie Bat 110, 
on Tyr::Cre mice). 
 
Cooperation with Dr. Lynda Chin, Dana-Farber 
Cancer Institute, U.S.A. on transgenic 
Tyr::CreERT2 mice. 
 
Cooperation with Prof. Erwin F. Wagner, 
CNIO, Madrid, Spain, on floxed Jun/AP-1 mice 
and the study of Jun/AP-1 functions in 
melanoma development. 
 
Cooperation with Prof. Peter Petzelbauer, 
Medical University Vienna, on expression of 
key transcription factors in human melanoma 
and melanoma metastases tissue arrays. 
 
 
Publications 2010 

Bakiri L., Reschke MO., Gefroh HA., Idarraga 
MH., Polzer K., Zenz R., Schett G., Wagner 
EF. Functions of Fos phosphorylation in bone 
homeostasis, cytokine response and 
tumorigenesis. Oncogene 2010 Nov 29 [Epub 
ahead of print] 
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6. Scientific Programs  
 
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 LBI-
CR 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.  
 

 
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 
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.jak-
stat.at).  
 
15.03.2010 10th Boardmeeting LBI-CR 
Dr. Richard Moriggl, Dr. Robert Eferl and Dr. 
Rainer Zenz 
 
23.09.- 24.09.2010 Annual Meeting LBI-CR 
with SAB Members Dr. Tom Look, Dr. Kay-
Uwe Wagner, Dr. Gustavo Leone, Dr. Radek 
Skoda 
 
6.3. Invited Speaker / Keynote Lecture, 
Visiting Guest Scientist, Joint Seminar, 
Scientific Training of Employees Abroad, 
Workshop and Conference Participation 
 
08.01.2010 MUW Staffmeeting 
Dr. Stoiber-Sakaguchi, Dr. Richard Moriggl and 
Dr. Robert Eferl 
 
12.01.2010 Joint Seminar and Discussion with 
Dr. Scott W. Lowe,  
Cold Spring Harbor Laboratory 
Title: “Dissecting tumor suppressor gene 
networks in vivo” 
 
20.01.-22.01.2010 Invited Speaker/Keynote 
Lecture in München, GFZ Helmholtz – Mathias 
Kieslinger 
Dr. Richard Moriggl 
Title: “Stat5 mouse models for cancer 
research” 
 
20.01.-23.01.2010 Scientific Training of 
Employees Abroad 
Katrin Friedbichler went for hepatopathology 
training to the  University Hospital of Basel 
(Prof. Markus Heim) 
 
23.01.- 24.01.2010 Nanosmart transgenic 
mouse imaging meeting 
Participation: Dr. Heinz Redl, Dr. Claudio 
Migliaresi, Dr. Antonella Motta, 
Dr. Richard Moriggl 
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27.01.-28.01.2010 Workshop – Novussanguis 
consortia workshop on mesenchymal stem cell 
research 
Participation: Anne-Marie Miller; Trinity 
College Institute of Neuroscience Lloyd 
Building, Dublin  
Marina Lynch; Trinity College Institute of 
Neuroscience Lloyd Building, Dublin  
Marcin Jurga ; Cell Therapy Research Institute 
CTI Lyon, Lyon, France 
Claire Perruisseau; Cell Therapy Research 
Institute CTI Lyon, Lyon, France 
Anna Sarnowska; Polish Academy of 
Sciences, Poland 
Lorenza Lazzari; Cell Factory, Department of 
Regenerative Medicine, Fondazione Ospedale 
Maggiore Policlinico, Milan, Italy 
Lukas Kenner, LBI-CR, Vienna 
Richard Moriggl, LBI-CR, Vienna 
Marc Wiedner, LBI-CR, Vienna 
 
01.02.2010 Melanoma Project Overview 
 
05.02.2010 MUW Staffmeeting 
Dr. Stoiber-Sakaguchi, Dr. Richard Moriggl and 
Dr. Robert Eferl 
 

 
 
10.02.-13.02.2010 FEBS-Meeting 
Title “Jak-Stat Signalling: from Basics to 
Disease” 
Participation: Dr. Richard Moriggl, Dr. Robert 
Eferl, Dr. Rainer Zenz, Dr. Dagmar Stoiber-
Sakaguchi, Dr. Emilio Casanova, Prof. Lukas 
Kenner, Dr. Monica Musteanu, Mag. Leander 
Blaas, MSc Beatrice Grabner, Michaela 
Schlederer, Jelena Marjanovic, Mag. Hans-
Peter Kantner, Harini Nivarthi, Mag. Katrin 
Friedbichler, Javaheri Tahereh, Mag. Marc 
Wiedner, 
DI Isabelle Töplitz, Mag. Markus Mair, Thomas 
Hoffmann, DI Kristina Müller, Themanns 
Madeleine 
 
11.02.-13.02.2010 Invited Speaker/Keynote 
Lecture in Rom 
Prof. Lukas Kenner 

Title: “Applications for adult stem cells in 
regenerative medicine” 
 
15.02.2010 Invited Speaker – Dr. Gertraud 
Robinson; Laboratory of Genetics and 
Physiology, NIDDK, NIH; 8 Center Drive, 
Room 101, Bethesda 
Title: “Requirements for STAT5 in mammary 
gland development" 
 
19.02.2010 SFB Workshop 
 
22.02.-23.02.2010 Invited Speaker/Keynote 
Lecture in Madrid 
Centro Nacional de Investigaciones 
Oncológicas (Spanish National Cancer 
Res.Center) 
Dr. Monica Musteanu 
Title: “Modeling cancer in mice: conventional 
and new strategies” 
 
24.02.2010 Joint Seminar and Discussion with 
Dr. Christine Hartmann 
Title: “Skeletogenesis – Beta Catenin Levels 
Matter” 
 
01.03.2010 Invited Speaker – Dr. Erwin F. 
Wagner 
Centro Nacional de Investigaciones 
Oncológicas, Madrid 
(Spanish National Cancer Research Centre) 
Title: “Signaling up- and downstream of AP-1 
(Fos/Jun) in Inflammation and Cancer” 
 
01.03.2010 Joint Seminar and Discussion with 
Dr. Latifa Bakiri 
Title: ”Bone Development/Tumors and the 
Addiction to FOS Proteins” 

 
04.03.- 07.03.2010 Invited Spekaer/Keynote 
Lecture in Jena, Dr. Emilio Casanova 
Molecular Biology of Tissue specific Hormone 
Action Leibniz Institute 
for Age Research - Fritz-Lipmann-Institute 
e.V.; Jena; Germany 
Title: “ Role of Stat5 in liver fibrosis” 
 
04.03.2010 Internal SFB - Seminar: Institute of 
Pharmacology, Medical University of Vienna 
Michaele Prchal (Müller group), Katrin 
Friedbichler (Moriggl group), external speaker: 
Sylvia Knapp (CeMM) 
 
05.03.2010 MUW Staffmeeting 
Dr. Stoiber-Sakaguchi, Dr. Richard Moriggl and 
Dr. Robert Eferl 
 
15.03.2010 10th Boardmeeting LBI-CR 
Dr. Richard Moriggl and Dr. Robert Eferl 
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16.03.-17.03.2010 Invited Spekaer/Keynote 
Lecture in Innsbruck 
Prof. Lukas Kenner 
Title: “Role of AP-1 in NPM-ALK induced 
lymphomagenesis” 
 
18.03.-19.03.2010 Keyresearcher Retreat, 
Hinterbrühl 
Participation: Dr. Richard Moriggl, Dr. Dagmar 
Stoiber-Sakaguchi, Dr. Rainer Zenz, 
Dr. Robert Eferl, Dr. Emilio Casanova, Prof. 
Lukas Kenner 
 
24.03.2010 Joint Seminar and Discussion with 
Dr. Jozef Ban 
Title: “The Role of Mircro-RNA-145 in the 
regulation of EWS-FLI1 and growth of Ewing`s 
Sarcoma” 
 
02.04.2010 Invited Speaker – Dr. Helmut 
Popper, Institut für Pathologie, Graz 
Title: “Classification of pulmonary carcinomas 
and first steps into a genotypic-phenotypic 
correlation” 
 
07.04.2010 Invited Speaker – Dr. Olga 
Ermakova 
EMBL, Mouse Biology Unit, Monterotondo, 
Roma, Italy 
Title: “"Genetic Screen for Disease 
Associated Genomic Copy Number Variations 
in Mice. Copy Number Variation of Stat5 locus 
in Normal Physiology and Disease." 
 
07.04.2010 Joint Seminar and Disussion with 
Dr. Matthias Gaestel 
Title: “MAPKAP Kinases in inflammation and 
cancerogenesis” 
 

 
 
08.04.2010 Internal SFB - Seminar: Institute of 
Pharmacology, Medical University of Vienna 
Mathias Farlik (Decker group), Kristina Müller 
(Moriggl group) External speaker: Sebastian 
Nijman (CeMM): „Functional genetic screens to 
identify cancer vulnerabilities“  

09.04.2010 Invited Speaker – Prof. Dr. 
Christoph Baum 
Experimentelle Hämatologie, Medizinische 
Hochschule Hannover 
Germany 
Title: “"Transient and permanent modification 
of stem cells by retrovirus-based vectors". 
 
13.04.2010 Persistent Signal Transduction 
Pathways in Cancer Lecture, MUW 
Dr. Richard Moriggl 
 
16.04.-21.04.2010 AACR Meeting in 
Washington D.C 
Participation: Dr. Richard Moriggl, Prof. Lukas 
Kenner, Dr. Robert Eferl, Dr. Rainer Zenz 
 
16.04.2010 Joint Seminar and Discussion with 
Dr. Heike Hermanns 
Rudolf-Virchow-Zentrum 
DFG-Forschungszentrum für Experimentelle 
Biomedizin, Würzburg, Germany 
Title: " Cross-regulation of cytokine signalling: 
pro-inflammatory cytokines restrict 
 IL-6 signalling through receptor internalisation 
and degradation " 
 
21.04.2010 Joint Seminar and Discussion with 
Dr. Margit Bernroitner 
Title: “Detection of Deletion Mutations within 
the BCR-ABL TK Domain in chronic myeloid 
leukemia” 
 
22.04.-25.04.2010 6th International Aachen 
Symposium on Cytokine Signalling, 
Universitätsklinikum Aachen 
Participation: MSc. Beatrice Grabner, 
Madeleine Themanns, 
Harini Nivarthi, DI Kristina Müller 
Invited Speaker – Dr. Richard Moriggl 
Title: Jak2 and Stat5: Differences or 
similarities for cancers? 
 
22.04.2010 Joint Seminar and Discussion with 
Matthew Allen; Northern Institute of Cancer 
Research, Newcastle, United Kingdom” 
Title: ”Genetic activation of Protein Kinases in 
hight risk paediatric tumours” 
 
04.05.2010 Invited Speaker – Dr. Christian 
Wichmann 
AG Grez, Georg-Speyer-Haus, Institute for 
Biomedical Research 
60596 Frankfurt am Main, Germany 
Title: "Hot spots of AML1/ETO tetramer 
formation as potential targeting sites in acute 
myeloid leukemia" 
 
06.05 – 07.05.2010 GENAU Evaluation  
Dr. Robert Eferl, Dr. Casanova Emilio 



Ludwig Boltzmann Institute for Cancer Research (LBI-CR) 

 40

07.05.2010 MUW Staffmeeting 
Dr. Stoiber-Sakaguchi, Dr. Richard Moriggl and 
Dr. Robert Eferl 
 
10.05 – 12.05.2010 Novus Sanguis Meeting 
Participation: Dr. Richard Moriggl, Prof. Lukas 
Kenner, Mag. Marc Wiedner 
 
12.05.2010 Internal SFB - Seminar: Institute of 
Pharmacology, Medical University of Vienna 
Andrea Hölbl (Sexl group), Doris Schneller 
(Mikulits group) 
 
21.05.2010 Invited Speaker – Dr. Jan 
Tuckermann 
Molecular Biology of Tissue specific Hormone 
Action Leibniz Institute for Age Research - 
Fritz-Lipmann-Institute e.V., D-07745 Jena 
Title:“Glucocorticoid Receptor  action in 
Osteoimmunology" 
 
27.05.2010 Invited Speaker – Dr. Aykut Üren 
Assistant Professor, Georgetown University 
Medical Center, Lombardi Comprehensive 
Cancer Center, Department of Oncology 
Department of Biochemistry and Molecular & 
Cellular Biology 
Washington, D.C. 20057-1469 
Title:"Discovery and application of Hedgehog 
signaling as a targeted therapy in Ewing's 
Sarcoma". 
 
28.05.2010 Field day – LBI-CR – to Brno 
 

 
 
01.06.2010 Joint Seminar and Discussion with 
Dr. Alexander Dohnal; CCRI; 

Title:” Novel Immune Suppressive 
Mechanisms Triggered by Dendritic Cells (DC): 
Implications for DC-Based Cancer Vaccines 
02.06.04.06.2010 Invited Speaker/Keynote 
Lecture in New Castle 
Prof. Lukas Kenner 
Title: “Ethics of stem cell transplantation” 
 
09.06.2010 Invited Speaker – Professor Gang 
Bao 
Robert A. Milton Chair in Biomedical 
Engineering, College of Engineering 
Distinguished Professor; Wallace H. Coulter 
Dept. of Biomedical Engineering 
Georgia Institute of Technology 
Atlanta, GA 30332-0535 
Title:” Engineering molecular imaging probes 
for nanomedicine" 
 
10.06.2010 SFB - Seminar: Institute of 
Pharmacology, Medical University of Vienna 
Franz Kratochvill (Kovarik group), Markus Mair 
(Eferl group) 
11:00: external speaker: Harald Esterbauer 
(MUW): „Hedgehog signaling in fat cell 
development and function“ 
 
09.06. - 12.06.2010 Nanosmart Meeting 
Participation: 
Gang Bao, Michel Vert, Richard Moriggl, 
Salvatore Iannotta, Mauro Dallaserra, Valeria 
Antonini, Luca Minati, Giorgio Speranza, 
Motta, Tullio Toccoli, Mahfoud Boussta, 
Xialing, Laurent Leclercq, 
 
11.06.2010 Invited Speaker/Keynote Lecture in 
Salzburg 
Prof. Lukas Kenner 
Title: “Role of AP-1 in NPM-ALK induced 
lymphomagenesis” 
 
14.06.2010 Invited Speaker – Prof. Dr. Armin 
Ensser 
Facharzt für Mikrobiologie,  Virologie und 
Infektionsepidemiologie Arbeitsgruppe 
"Oncogenic Rhadinoviruses and Vectors for 
Gene Therapy", Klinische und Molekulare 
Virologie, Universitätsklinikum Erlangen, 
Germany 
Title: „STAT factor activation by the 
herpesviral effector protein Tip" 
 
17.06.2010 Joint Seminar and Discussion with 
Dr. Javed Khan; 
National Cancer Institute at National Institutes 
of Health, Bethesda, USA 
 
18.06.2010 MUW Staffmeeting 
Dr. Stoiber-Sakaguchi, Dr. Richard Moriggl and 
Dr. Robert Eferl 
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21.06.2010 Invited Speaker – Dr. Stephan 
Nussberger 
Universitaet Stuttgart,  Biologisches Institut, 
Abt. Biophysik, D-70550 Stuttgart 
Title: "Single protein molecules threading 
through a nanometer-scale pore: Resolving the 
mechanism of protein transport across the 
outer membrane of mitochondria" 
 
22.06.- 23.06.2010 Invited Speaker/Keynote 
Lecture in Köln, Universitätsklinikum,  
Klinik für Innere Medizin, Prof. Hallek 
Dr. Robert Eferl 
Title: “Stat3 functions in liver and intestinal 
cancer” 
 
23.06.-25.06.2010 Invited Speaker/Keynote 
Lecture in Jena, Friedrich Schiller University of 
Jena, Institute of Biochemistry, Germany 
Dr. Robert Eferl 
Title: “Stat3 functions in liver and intestinal 
cancer” 
 
28.06.- 30.06.2010 Management - Workshop – 
LBG, Hotel Kothmühle, Neuhofen a.d.Ybbs 
Participation: Dr. Richard Moriggl, Dr. Robert 
Eferl, 
 
23.07.2010 SFB Brainstorming Meeting 
 
28.07.2010 Joint Seminar and Discussion with 
Dr. Richard Hume 
Department of Molecular, Cellular and  
Developmental Biology, University of Michigan, 
USA Title: Molecular Basis of Modulation of 
P2X ATP Receptors by protons and divalent 
metals” 
 
22.08.- 27.08.2010 14th International Congress 
of Immunology, Kobe, Japan 
Participation: Dr. Dagmar Stoiber-Sakaguchi 
 
23.08.2010 EXTRON consortium meeting 
 
25.08 - 27.08.2010 Workshop SFB F28 meets 
Jak Stat researchers from Luxembourg 
 
31.08.2010 AWS Pilotproject at the LBI-CR 
 
10.09.- 11.09.2010 Research Retreat Sopron, 
Hungary 
Participation: Dr. Dagmar Stoiber-Sakaguchi, 
Dr. Robert Eferl, Dr. Emilio Casanova 
 
13.9. – 16.09.2010 Invited Speaker/Keynote 
Lecture in Hannover; Summer School on  
“Gene regulation, cell differentiation and 
tolerance” 
Richard Moriggl 

Title: Opposing role for Stat5 proteins during 
hematopoietic or liver cancer development” 
Students Lecture: Who wants to be a cancer 
millionare? 
 

 23.09.- 24.09.2010 Annual Meeting LBI-CR 
 SAB Members: Dr. Tom Look, Dr. Kay-Uwe 

Wagner, Dr. Gustavo Leone, Dr. Radek Skoda 
 

 
 
04.10. – 05.10.2010 Invited Speaker/Keynote 
Lecture in Stockholm, 

 Dr. Blaas Leander 
Title:” Mouse models of oncogene 
cooperativity and liver fibrosis" 
 

 07.10 – 10.10.2010 Poster presentation at the 
19th Meeting of the ESUR, Vilnius, Lithuania 

 Travel Award – Jan Pencik 
 Title: “Sat3 a tumor suppressor in PTENΔPEC” 
 
 14.09.2010 SFB Meeting – Christine 

Schneckenleithner (Sexl group) 
 Madeleine Themanns (Moriggl group) 

“Consequences of the disruption of the Jak2-
Stat5- 

 Signalling pathway for liver carincogenesis in 
growth-hormone transgenic mice” 

 External Speaker: Tony Green 
 
 21.10.2010 Meet Science LBG  
 

  
  

22.10 – 28.10.2010 Nature CNIO Cancer 
Symposium on “Frontiers in Tumour 
progression”; Participation: Kristina Müller, 
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Beatrice Grabner, Blaas Leander,                                         
Katrin Friedbichler – Poster presentation 
17.11.2010 Invited Speaker/Keynote Lecture in 
Vienna, AKH, invited by Prof. Michael Trauner. 
Richard Moriggl 
Talk: “The role of Stat5 transcription factors as 
tumour suppressors or oncogenes” 
 
18.11.2010 SFB Meeting - Nina Gratz (Kovarik 
group) Boris Kovacic (Beug group) external 
speaker: Michael Huber, working title "TLR 
signaling: What we know in macrophages and 
what it helps us in mast cells". 
 
29.11.2010 Invited Speaker – Dr. Winfried 
Wels; Chemotherapeutisches 
Forschungsinstitut Georg-Speyer-Haus; D-
60596 Frankfurt am Main, Germany 
Title: "Cancer immunotherapy targeting ErbB 
receptor tyrosine kinases" 

 
9.12.2010 Joint Seminar and Discussion with 
Dr. Antonis Koromilas 
Department of Biochemistry, McGill University, 
Montreal, Quebec, Canada 
Title:  “Translational control by the eIF2alpha 
phosphorylation pathway in re-sponse to 
stress and its implications in cancer” 
 
9.12 – 10.12.2010 Invited Speaker/Keynote 
Lecture in Brussels 
Marie Curie Actions for an Innovative Europe. 
Excellence, mobility and skills for researchers.  
Tatusuaki Mizutani 
Title: “"Establishment of a novel CML model 
using Multi Hit technology: CMLMULTIHIT" 
 
16.12.2010 SFB Meeting - Thomas Hoffmann 
(Eferl group), Angelika Berger (Sexl group) 
 
 
7. Publications, IPR and Patenting 
 
7.1. Publication Politics 
 
Publications within the program lines of the 
LBI-CR 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.  
 
 
 
 

7.2. Status of the Partner in Usage of the 
Results 
 
The Partners are invited to discuss the projects 
at the LBI-CR progress report meetings or 
project progress is discussed 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.  
 
 

 




