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Founded in 2005 and recently renewed by the LBG for a second funding period the 
LBI-CR has become one of the internationally visible Austrian scientific institutions in 
cancer research. The LBI-CR performs basic research with a main focus on the 
generation and utilization of gene targeted mouse models and the identification of 
novel gene interactions in cancer. One common topic is the analysis of JAK-STAT 
signaling in cancer types, providing a strong focus of this Austrian center of 
excellence in mechanistic cancer research. Approximately 140 researchers work at 
the Medical University of Vienna, Center for Physiology and Pharmacology, where 
the LBI-CR is housed at Währinger Str. 13a. 
Crucial for the success of the LBI-CR is the cooperative environment provided by 
four major research institutions conducting cancer research in Vienna: St. Anna 
Children’s Cancer Research Institute, Medical University Vienna, Research Institute 
for Molecular Pathology, University of Veterinary Medicine, Vienna.  Together with 
these and the company TissueGnostics the LBI-CR successfully establishes novel 
insights using animal models, which are then translated into diagnostic and 
therapeutic approaches.  
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1. Overview 

1.1 Aims 

1.1.1 Introduction 
The LBI-CR performs basic research with a focus 
on the generation and utilization of gene targeted 
mouse models and the identification of novel 
gene interactions in cancer. The research 
focuses on the analysis of JAK-STAT signaling 
and cooperative pathways in cancer.  
 

 
 
2012 marked the 20 years discovery of the JAK-STAT 
Signaling pathway, involved in many diseases and a 
core cancer pathway. 
 
This provides a strong focus on oncogenic 
signaling of this Austrian center of excellence in 
mechanistic cancer research. Currently the 
research program includes blood cancers, 
carcinomas, melanoma and sarcomas.  

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

 
 
Bundesminister Prof. Dr. Karlheinz Töchterle visited 
the LBI-CR on June 27, 2012 and displayed 
considerable interest for the research and 
achievements of the institute (from left 
Nationalratsabgeordneter Dr. Ferdinand Maier, 
Vorstand der LBG, Bundesminister Prof. Dr. Karlheinz 
Töchterle, BMA Michaela Schlederer and Prof. Lukas 
Kenner) 
 
The LBI-CR aims to establish novel insights into 
the etiology of cancer using animal models, 
which are then translated into diagnostic and 
therapeutic approaches. 
“External evaluation by international 
acknowledged researchers in the field of cancer 
research have consistently commended the LBI-
CR on its outstanding scientific performance,” 
states Richard Moriggl, founding director of the 
LBI-CR. The LBI-CR is grateful for the support by 
all Partners, the LBG and also many others. 
 

 
 
Networking at a Pharmig sponsored lunch (from left: 
Richard Moriggl, Veronika Sexl, Jan Huber). 
 
1.1.2 Future Prospects 
The LBI-CR continued 2012 with high quality 
publications and substantial scientific progress. 
Currently 16 PhD and 4 M.Sc. are trained at the 
LBI-CR and are exposed to an international 
research environment. Accordingly we see many 
individuals leaving the LBI-CR to successfully 
pursue a career in science. In 2012 Eferl and 
Mizutani assumed tenure-leading positions.  
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After the successful evaluation 2011 for the LBI-
CR to prove that the scientific input-output ratio in 
the research program was excellent the LBG 
decided to fund the LBI-CR for a second phase 
of seven years, which started in September 
2012. Subsequently the institute explored 
possibilities to merge with the Partner 
universities.  Importantly, towards the end of 
2012 these negotiations could be concluded with 
the support by the LBG and SAB to provide a 
career perspective for several Key Researchers 
at the LBI-CR. This provides a solid basis for the 
next funding phase to maintain and expand the 
current center of expertise for genetic mouse 
models of cancer into a hub for comparative, 
translational medicine in oncology with the 
support of the Partners.  
In order to support this development the LBI-CR 
decided to improve its infrastructure with a 
considerable investment to the in house 
transgenic mouse facility of 70.000 €, where the 
MUV was instrumental to perform investment of 
the transgenic rooms with state-of-the-art 
infrastructure in the range of ~500.000 €. We 
thank particularly the Department of 
Pharmacology and Prof. Freissmuth for help in all 
infrastructure improvements. The expansion and 
refurbishing of the mouse facilities to meet new 
regulations is a big step forward for the LBI-CR. 
Thus, the continued input by all Partners and the 
SAB supported the LBI-CR to deliver an 
outstanding performance, also due to the hard 
work of all LBI-CR employees. The institute is 
now set to become a stable and internationally 
visible addition to the Austrian research 
environment. We are grateful for the LBG to have 
the foresight to invest into this research endeavor 
and trust we can provide further evidence to 
qualify this investment in the forthcoming funding 
period. 
 

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

1.1.3 Translating research into novel 
treatment  
Traditionally, cancer is treated with surgery, 
radiation, chemotherapy, hormones. Modern 
cancer research aims at identifying molecular 
targets for more individualized therapy, which 
was pioneered by biologicals like Herceptin 
(Genentech) or the tyrosine kinase inhibitor 
Imatinib (Novartis). Approaches at more targeted 
therapy inherently require the assessment of 
biomarkers to identify those patients, who 
potentially benefit from the specific medication 
due to the presence of a specific oncogenic 
signaling network activated in the tumor.  
The LBI-CR responds to this development with  
an increasing focus on comparative medicine 
and the detailed analysis of translational tumor 
models. This approach has been largely 
vindicated by the recent publication by Laimer et 
al (2012), which describes the upregulation of 
PDGFR in ALCL. This knowledge was already 
successfully exploited to the benefit of a patient, 
who was successfully treated with the PDGFR-
inhibitor Imatinib (Novartis). 
 

 
 
Dinner at the 2012 AACR board where several SAB 
members of the LBI-CR joined with AMGEN 
representatives and LBI-CR Key Researchers. 
 
 The JAK-STAT pathway was recognized to be 
one of twelve core cancer pathways. The 
pathway has become a paradigm in signal 
transduction, but has also shed light on a number 
of diseases including many forms of cancer. 
Translational research has capitalized on the 
basic discoveries of the JAK-STAT pathway and 
pharmaceutical companies target JAK3 with the 
first specific compounds (Tofacitinib, PFIZER) or 
JAK1/JAK2 with a dual inhibitor (Ruxolitinib, 
INCYTE), which have already become available. 
Moreover, STAT3/5 inhibitors (e.g. E804, 
Pimozide) are currently under development.  
Therefore the investigation of subtypes of cancer 
entities to verify specific mouse models as 
clinically relevant and analyze their signaling 
networks with a specific focus on JAK/STAT 
signaling will form a future focus of the research 
at the LBI-CR.  
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1.2. Output measures 

1.2.1 Publications 
Key Researchers of the LBI-CR published six 
papers as senior and corresponding authors in 
high impact journals (IF>10). With one 
publication each in Nature Medicine (IF = 22.46) 
and Nature Methods (IF = 19.27) two highly 
influential publications were achieved in 2012. 
Both efforts were led by LBI-CR staff with first 
and last authors from the institute.  

 
The LBI-CR and others contributed to 21 publications 
in the last year*.  For three publications impact factors 
are currently pending, they are omitted from the 
analysis in the following figures.  

 
The LBI-CR contributions obtained more than 150 
impact factor points with 18 original publications 
(excluding reviews and book chapters), which is an 
indicator for the continued high quality of research 
performed at the LBI-CR. 

 
The average Impact Factor of the LBI-CR publications 
was > 8 in 2012* (excluding reviews book chapters 
and three publications with IF pending). This significant 
achievement has to be seen in the context of the 
considerable number of publications. 
 
The total number of publications of the LBI-CR 
has been continuously rising since its start and 

was 21 in the last year. Of these, 18 publications 
are associated with an impact factor, which add 
up to 154 impact points, the second largest since 
the LBI-CR is in existence.  
Three publications were in newly founded 
journals (OncoImmunology, Cancer Discovery 
and Frontiers in Oncology) and consequently 
have impact factors pending. These will increase 
the cumulative impact of the past year even 
further. The average impact factor is the most 
telling measure for the scientific quality of the 
research output by the LBI-CR. With 8.56 IF per 
publication the LBI-CR again reached a 
considerable score, which provides strong 
evidence for the international visibility of the 
institute’s output. 
 
1.2.2 Third party funding 
Third party funding is internationally accepted as 
a strong indicator for the scientific quality of a 
research institution. Researchers of the LBI-CR 
have successfully attracted third party funding 
throughout the initial funding phase.  This 
includes a private donation for Melanoma 
research, GEN-AUIII, individual FWF grants, 
SFB-F28, Nanosmart and the Doktoratskolleg 
“Inflammation and Immunity” project funding. In 
addition, Dr. Emilio Casanova was successful in 
a FFG Bridge application. Third party funding 
substantially supports core funding from the LBG 
GmbH and the LBI-CR Partners. It provides 
leverage for existing projects and know-how, 
both for the LBI-CR and the Partners. With 
916,000 € raised funds in 2012 the LBI-CR 
reached a new peak, which is mainly due to the 
fact that R. Moriggl was part of the newly 
extended SFB F28 and also contributed to the 
SFB F47, which was initiated in March 2013. 
Overall staff of the LBI-CR raised funds of more 
than 3.75 M € throughout the initial funding 
phase.  

 
Third party funding has continuously increased 
throughout the LBI-CR and has reached a cumulative 
amount of more than 3.75 M€ with the acceptance of 
SFB F47. 
 
The institute has invested into infrastructure and 
expanded on special equipment over the past 
years. These positive developments encourage 
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grant submissions of individual investigators to 
establish highly productive teams, but the current 
funding situation in Austria or globally for cancer 
research became increasingly competitive with 
decreasing success rates. 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 continues to contribute significantly to 
the budget of the LBI-CR. Despite more 
complicated conditions the LBI-CR has so far 
managed to increase external funding every year 
since 2006. To pay tribute to this situation and 
support current personnel the LBI-CR decided to 
hire an experienced grant manager.  
 
This should ensure continued success in an 
environment where attracting extramural funding 
becomes increasingly difficult. The Key 
Researchers fully subscribe to continued efforts 
towards external funding to allow better 
networking and accept external funding rate as 
an important measure of success for the 
forthcoming evaluations.  
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
Third party funding of the LBI-CR is essential to 
maintain a critical mass of researchers. Here, in 
particular national funding plays a significant role, 
further supported by international funding sources. 
 
In this situation Dr. Moriggl is particularly glad to 
report the special project grant (SFB F28 "Jak-
Stat Signaling: from Basics to Disease", see also 
www.jak-stat.at) was extended for three more 
years. In addition the Moriggl team participates in 
a successful bid for SFB F47 “Myeloproliferative 
Neoplasias”, for which Prof. Peter Valent, MUV 
serves as speaker and R. Moriggl as deputy 

speaker.  With this financial support by the 
„Fonds zur Förderung der wissenschaftlichen 
Forschung (FWF)“ the institute is already set to 
maintain its high external funding base.  
 

 
 
Bundesminister Prof. Dr. Karlheinz Töchterle is 
introduced to software technology applications to 
evaluate melanoma by the pathologist Dr. Lukas 
Kenner. 
 

 
SFB F28 Jak-Stat Signaling: from Basics to 
Disease 
Richard Moriggl investigates leukemogenesis 
with persistently activated forms of Stat5.  
Persistent tyrosine phosphorylation of Stat3 and 
Stat5 (pYStat) is associated with oncogenic 
activity of many different transforming tyrosine 
kinases. Oncogenic tyrosine kinases like 
Jak2V617F were shown to cause and to rely on 
persistent activation of Stat5. High pYStat5 is 
regarded as a general promoter of hematopoietic 
cancers, although normal Stat5 function 
safeguards hematopoiesis. The Jak2-Stat5 
pathway drives several core cancer pathways but 
can also promote differentiation or senescence. 
Exploiting new mouse models we are 
investigating hematopoietic cancer development 
in mice harboring Jak2 and Stat5 gain-of-function 
mutants combined with loss of tumor suppressor 
gene (TSG) function. Both Jak2 and Stat5 
activation (pYStat5) are hematopoietic cancer 
drivers. We have characterized a constitutively 
activated mutant of Stat5a (called cS5), which 
mimics persistent tyrosine kinase signaling. We 
generated novel mouse models for high or low 
oncogenic Stat5 from the hematopoietic stem cell 
lineage on. These mice should act synergistically 
with haploinsufficient TSG mice found in human 
myeloproliferative neoplasm (MPN) to promote 
myeloid disease initiation and progression. 
 
 
 
 

Nanosmart
 

Melanoma Research
Private Donation

DK plus 
IAI

SFB F47 
SFB F28 
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SFB F47 Myeloproliferative Neoplasias 
Six different research institutions located in 
Vienna are participating in SFB F47. In this SFB 
the pathogenesis and development of new 
therapeutic strategies for myeloproliferative 
disease constitute the research focus. R. Moriggl 
investigates targeting STAT5 in 
myeloproliferative neoplasms. 

 
 
Contacts and discussion with internationally 
recognized scientists from Vienna was successful in 
mounting a new SFB F47 network grant application 
financed by the FWF for four years up to eight years 
(from right: speaker Peter Valent, Richard Moriggl, 
Giulio Superti-Furga, Thomas Lion, Johannes Zuber, 
Robert Kralovics, Sebastian Nijman, Matthias 
Mayerhofer, Veronika Sexl, Karoline Gleixner, Sabine 
Zöchbauer-Müller) 
 
STAT5 plays a crucial role in proliferation and 
survival of leukemic cells. Our data suggest that 
transformation through STAT5 requires 
acquisition of complementary oncogenic 
functions, 1) in the nucleus where oligomers of 
oncogenic STAT5 activate genes involved in 
proliferation and survival 2) in the cytoplasm, 
where abundant amounts of oncogenic STAT5 
are present and interact with the PI3K-AKT-
mTOR pathway to induce cell growth and survival 

and 3) on chromatin. STAT5 is a chromatin 
modifier and was found to be associated with 
chromatin remodeling proteins. In the current 
project, we aim to identify STAT5 complex 
formation and to target oncogenic STAT5 
through inhibitory peptides. 
 

1.3 Scientific highlights 

Last year was characterized by several scientific 
highlights marked with three influential 
publications. 
 
1.3.1 Multi-Hit Mice 
Cancer is caused by a series of mutations 
accruing over time, not by a single change in the 
genetic information. It is the accumulation of 
oncogenic lesions in a cell promoting malignant 
growth of a cell population, which result in a 
tumor. Scientists of the LBI-CR lead by Robert 
Eferl have recreated these events in a mouse 
model, which have recently been described in the 
prestigious journal "Nature Methods". 
Robert Eferl and colleagues conceived a method 
to generate stochastic activation of oncogenes in 
different variations in genetically modified mice, 
which is called "Multi-Hit". The model is based on 
the random expression of oncogene 
combinations ('hits') that are mediated by Cre in a 
given tissue.  
 

 
 
Nature Medicine featured a new cancer mouse model 
from the LBI-CR in the table of contents. 
 
The activation of Ras in lung tumors, which is 
one of the most commonly activated oncogenes 
in human tumors served as a case study. In 
particular they addressed which oncogenic signal 
transduction pathways downstream of Ras 
conferred a growth advantage onto cells, 
including MAPK, RALGEF and PI3K. Only cells 
with co-operating hits are positively selected and 
give rise to tumors, which can be analyzed. One 
of the results showed 85 percent of analyzed 
tumors relied on all three signaling pathways 
downstream of RAS, while 15 percent displayed 
only activation of a single pathway. 
Further research on this novel model system to 
investigate co-operativity of oncogenic lesions is 
ongoing. The next goal is to investigate the 
stochastic activation of oncogenes in the 
absence of specific tumor-suppressors. The co-
operation of a hyper-activated oncogene and the 
ablation of tumor-suppressors lies at the root of 
tumor development.  
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1.3.2 Anaplastic Large Cell Lymphoma 
Scientists of the Ludwig Boltzmann Institute for 
Cancer Research (LBI-CR) lead by Assoc. Prof. 
Lukas Kenner have now analyzed the anaplastic 
large cell lymphoma (ALCL). While this disease 
remained problematic to cure in many patients, 
the researchers have now suggested a new 
treatment, which already proved lifesaving for the 
first patient.  
 

  
 
The publication by Laimer et al. attracted widespread 
interest in the scientific community as indicated by its 
inclusion in the prestigious NCI Cancer Bulletin. 
 
Their research based on an animal model of the 
disease revealed PDGFR as a central signal 
integrator. Strikingly, a patient suffering from 
ALCL without any other treatment option 
benefitted from PDGFR inhibition and survived 
without any recurrence of the tumor for >2 years. 
Without this treatment the patient would not have 
survived, but now is back at work. The results 
have recently been described in the prestigious 
journal "Nature Medicine". The newspaper "Der 
Standard" selected this report for the Austrian 
"Best of Wissenschaft 2012" and the Medical 
University Vienna already licensed the 
technology to the Austrian biotech Akron 
Molecules. 

 The Austrian newspaper “DerStandard” selected the 
report by Laimer et al. as one of the 10 most 
outstanding research reports from Austria. 
 
Anaplastic Large Cell Lymphoma (ALCL) is a 
Non-Hodgkin lymphoma found in children and 
young adults with poor survival rates. ALCLs 
frequently carry a genomic lesion (chromosomal 
translocation) that results in expression of the 

oncoprotein nucleophosmin-anaplastic 
lymphoma kinase (NPM-ALK).  
 
Despite our knowledge about the molecular 
trigger for the lymphoma, the downstream events 
which promote tumor growth and development 
remained elusive. Nevertheless ALCL is difficult 
to control, as even targeted therapy against 
NPM-ALK with Crizotinib (Pfizer) frequently 
results in a life threatening relapse after initial 
tumor regression. This indicates ALCL at the time 
of treatment relies already on secondary signals, 
which are sufficient to maintain tumor growth. 
 
Kenner and his collaborators analyzed a murine 
tumor model expressing the fusion-protein NPM-
ALK, which mimics the oncogenic lesion 
frequently observed in ALCL patients. The 
researchers could pinpoint a specific gene 
product, the PDGFR as a central signal 
integrator. Therefore Kenner attempted to 
interfere with PDGFR signaling with Imatinib 
(Novartis), an established compound used for the 
treatment of other tumors. Imatinib (Novartis) 
could greatly enhance the efficacy of Crizotinib 
(Pfizer) as it prolonged survival of NPM-ALK 
transgenic mice and in transplanted NPM-ALK 
tumors.  
 

 
The research publication by Laimer et al. resulted in 
widespread public attention due to extensive media 
coverage, including TV and newspaper reports in 
Austria, Germany and other countries including the US 
and Arab countries. 
 
Strikingly, results observed in the murine tumor 
model could be directly translated into clinical 
application. Screening a number of patient 
samples the team observed a strong expression 
and activation of PDGFR in more than 90 % of 
250 ALCL tumors. This prompted the team to 
explore PDGFR inhibition with the compound 
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Imatinib (Novartis) in an ALCL patient, which 
resulted in complete and sustained remission 
within 10 days of treatment and the patient is still 
feeling well. These results identify PDGFR 
inhibition as a potentially highly effective therapy 
to cure ALCL. 
 
1.3.3 STAT5 in mucosal wound healing 
Xiaonan Han, Children’s Research Centre 
Cincinnati, teamed up with Richard Moriggl and 
co-workers to investigate Stat5 function in the 
colon, where it is found to be required to maintain 
an intact barrier. This research was reported in 
EMBO Molecular Medicine and received a cover 
edition. Epithelial myosin light chain kinase 
(MLCK)-dependent barrier dysfunction 
contributes to the pathogenesis of inflammatory 
bowel diseases (IBD). We reported that epithelial 
GM-CSF–STAT5 signaling is essential for 
intestinal homeostatic response to gut injury. 
However, mechanism, redundancy by STAT5 or 
cell types involved remained foggy. We here 
generated intestinal epithelial cell (IEC)-specific 
STAT5 knockout mice, these mice exhibited a  
 

  
 
Intact colon epithelium displays a highly organized 
structure, which is disturbed upon ablation of Stat5. 
 
delayed mucosal wound healing and 
dysfunctional intestinal barrier characterized by 
elevated levels of NF-κB activation and MLCK, 
and a reduction of zonula occludens expression 
in IECs. Deletion of MLCK restored intestinal 
barrier function in STAT5 knockout mice, and 
facilitated mucosal wound healing. Consistently, 
knockdown of stat5 in IEC monolayers led to 
increased NF-κB DNA binding to MLCK 

promoter, myosin light chain phosphorylation and 
tight junction (TJ) permeability, which were 
potentiated by administration of tumor necrosis 
factor-α (TNF-α), and prevented by concurrent 
NF-κB knockdown. Collectively, enterocyte 
STAT5 signaling protects against TJ barrier 
dysfunction and promotes intestinal mucosal 
wound healing via an interaction with NF-κB to 
suppress MLCK. Targeting IEC STAT5 signaling 
may be a novel therapeutic approach for treating 
intestinal barrier dysfunction in IBD. We follow up 
on this research direction by investigating gastro-
intestinal tract stem cell function using new BAC 
transgenic mice for gain of function of Stat5 upon 
chronic injury. Moreover, we started to move into 
colorectal cancer models. The collaborative work 
is supported by NIH funding in a joint grant with 
the LBI-CR, which further supports the interesting 
work of Han 
 
1.3.4 103rd AACR meeting in Chicago 
The AACR meeting provides an annual focal 
point for the cancer research community. LBI-CR 
staff turned out in force to network with 
collaborators and some of the leading figures in 
the field to keep up to date with recent 
developments in cancer research. In 2012 
Beatrice Grabner’s research attracted attention 
for oral presentation, which was a personal 
highlight of her career so far.  
 

Beatrice Grabner’s abstract entitled “Disruption of 
STAT3 signaling promotes K-Ras induced lung 
tumorigenesis” was selected as Proffered Oral 
Presentation in the session Mouse Models of Human 
Cancer at the 103rd AACR meeting in Chicago Mar 
31-Apr 4 2012 
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1.4 Science Communication 

Besides communication within the scientific 
community the staff of the LBI-CR is active in 
public engagement as well.  

 
 
1.4.1 Lange Nacht der Forschung 2012 
 

 
 

  
 
“Lange Nacht der Forschung” and presentation of LBI-
CR cancer research projects to the public in 2012 with 
TissueGnostics microscopy help at the main university 
building.  
 
The national science day on April 24, 2012 was 
organized in Austria for the seventh time. The 
LBI-CR presented its work at the main building of 
the University of Vienna, which was met with 
enormous attention by the audience despite the 
new time point in spring.  

  
With seven staff members the LBI-CR 
participated in a coordinated presentation in the 
framework of the LBG and presented several 
activities like simple DNA isolation, microscopy 
and histology under the topic “Uncontrolled cell 
division! How to fight cancer”. All evening staff 
engaged in animated discussions with interested 
adults and youth, but also attracted the younger 
generation with experiments.  
 

 
 
Impressions from the “Lange Nacht der Forschung” 
providing evidence for the wide age group attracted to 
the presentation by the LBI-CR (top and middle) and 
shows the TissueGnostics platform, which was made 
available to the visitors on that day. 
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1.4.2 Meet Science 2012 
The LBG organized its biannual presentation of 
research activities by its clusters and institutes in 
the Semper Depot, Vienna. On October 23, 2012 
more than 600 visitors enjoyed a wide spectrum 
of science presentations, a plenary discussion 
followed by an entertaining evening dominated 
by scientific conversation and exchange.  

 
Impressions from the “Meet Science” Event in the 
Semper Depot which gives a brief glimpse of the scale 
of the occasion. R. Moriggl with Dr. Ratzfeld, Mag. 
Radatz, Mag. Gruber and Dr. Nowak (top), auditorium 
with BM Töchterle und LBG-president Pröll (middle). 
Visitors listening to the presentation by BM Töchterle 
(bottom). 
 
The LBI-CR produced a small folder for display 
and a video-clip about its research activities. With 
the majority of staff at this event the LBI-CR 
received widespread attention for its recent 
media coverage and was mentioned as an 
outstanding example within the family of LBG 
sponsored initiatives in several instances. 
Richard Moriggl and Lukas Kenner used the 

opportunity to discuss the structure and future 
prospects of the LBI-CR with several public 
figures including BM Karlheinz Töchterle and the 
new president of the LBG, Josef Pröll.   
 

 
 
The LBI-CR image video is publicly available on the 
meet science platform at meetscience.tv.  
 
 
1.4.3 Animal experimentation 
The Austrian public is highly critical of some 
aspects of research. The very critical stance 
animal rights activists are taking sparked intense 
protests and generated significant media 
attention, as in 2012 a new law regulating animal 
experimentation was passed in Austria. R. 
Moriggl and L. Kenner participated in the public 
discussion which ensued about sense and 
usefulness of research using animals. As the 
institute relies heavily on a workable solution 
without excessive bureaucracy to administer 
mouse experiments Richard Moriggl was 
intensely engaged in the discussion with several 
stake holders to ensure the law considers some 
vital aspects for cancer research, which requires 
experiments of the highest category. 
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1.5 Partners 

Crucial for the success of the LBI-CR is the 
cooperative environment provided by four major 
research institutions conducting cancer research 
in Vienna.  Together with these and one 
company the LBI-CR successfully establishes 
novel insights using animal models, which are 
then translated into diagnostic and therapeutic 
approaches. The employees of the LBI-CR 
frequently transfer work to Partners and vice 
versa. The LBI-CR continued injections of 
different transgenic constructs at the 
VETMEDUNI and IMP, Vienna.  
 
1.5.1 CCRI 
The St. Anna Children's Cancer Research 
Institute (CCRI) advances diagnosis, prognosis 
and treatment strategies for children and 
adolescents suffering from cancer by conducting 
basic laboratory, translational and clinical 
research into the specific features of different 
pediatric cancers with the aim to make the most 
innovative treatment options available to young 
patients. Renate Panzer and Heinrich Kovar 
cooperate with the LBI-CR actively on pediatric 
cancers. 
“The CCRI benefits from access to pre-clinical 
tumor models, which the LBI-CR provides,“ said 
Heinrich Kovar, scientific director CCRI. 
 
1.5.2 IMP 
Research at the Research Institute for Molecular 
Pathology (IMP) spans a wide range of topics, 
broadly organized into 4 themes: life at the 
molecular and cellular levels, information 
processing and storage in neural circuits, 
mechanisms of organismal development and 
disease, and interdisciplinary approaches that 
bring ideas and methods from other fields to bear 
on biological questions. The common goal in all 
of these areas is to elucidate the mechanisms 
and principles that underlie complex biological 
processes. Meinrad Busslinger cooperates with 
the LBI-CR on hematopoietic cancers.  
 
1.5.3 MUV 
Medical University Vienna (MUV) is not only the 
largest medical organization in Austria, it is also 
one of the most important top-level research 
institutions in Europe and provides Europe's 
largest hospital, the AKH in Vienna, with all of its 
medical staff. With its long history and tradition, 
which covers 640 years, MUV has developed into 
a highly modern research institution. Dontscho 
Kerjaschki head of the department of clinical 
pathology cooperates actively with the LBI-CR on 
several aspects of tumor pathology. 
„The cooperatively run LBI-CR reflects a highly 
successful research focus of the MUV,“ said 

Magnifizenz Wolfgang Schütz, Rektor MUV 
about the cooperation with the LBI-CR. 
 
1.5.4 VETMEDUNI 
The University of Veterinary Medicine, Vienna 
(VETMEDUNI) is unique in Austria as a university 
that relates to a single subject. It does not only 
train and educate the vets of the future but is also 
constantly pushing back the frontiers of research 
and further education in the areas of animal 
health and of man and the environment – in a 
multidisciplinary manner and an international 
context. Prof. Mathias Müller and Veronika Sexl 
cooperate actively with the LBI-CR on 
hematopoietic cancers. 
„We obtain access to important expertise, in the 
area of metabolic and neoplastic disorders,“ said 
Magnifizenz Sonja Hammerschmid, Rektor 
VETMEDUNI. 
 
1.5.5 TISSUEGNOSTICS 
TissueGnostics develops instruments for 
scientific and clinical routine use. This includes 
automated image acquisition and image 
processing for immunohistochemistry and multi-
channel immunofluorescence of tissue sections, 
cultured and smeared cells. Our product lines 
adapt perfectly to a wide variety of needs, 
including differential blood analysis for 
hematology laboratories. 
 

 
The institute’s office was the meeting place to discuss 
with Dr. Florian Kareth from the Pandolfi laboratory in 
Boston, USA, who gave a lecture at the LBI-CR. 
 
1.6. Personnel 

With Robert Eferl and Tatsuaki Mizutani two 
members of staff have assumed tenured 
positions recently. R. Eferl assumed a group 
leader position at the Institute of Cancer 
Research of the MUV and transferred his team in 
August 2012. He will remain linked with the LBI-
CR through strong collaborations with the  
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Name Position Entry Date Comment Change of contract 

Bauer Regina Laboratory help 09.01.2005 All three Program Lines; MUV  In-kind  

Bauer Eva, MSc. PhD student 10.01.2010 Program Line 1, Dr. Stoiber-Sakaguchi  

Bogner Edith, Mag. 
 

CTA 04.15.2011 FFG, Dr. Casanova  

Biomedical Scientist 01.01.2013 FFG, Dr. Casanova  

Casanova Emilio, Dr. Key Researcher 02.01.2006 Program Line 2  

Crncec Ilija PhD student 03.01.2011 Doktoratskolleg, Dr. Eferl till August 2012 

Eferl Robert; Dr. 
 

Deputy Director 09.01.2005 
Program Line 2; 50 % MUW In-kind 

till January 2011 

 01.17.2011 till August 2012 

Galante Mariangela, MSc PhD student 03.05.2013 SFB F4707-B20, Dr. Moriggl   

Grabner Beatrice, MSc PhD student 10.01.2009 Prorgram Line 2, Dr. Casanova  

Grünert Stefan, Dr. Grant Manager 08.06.2012 All three Program Lines  

Hager Matthias; MA.rer.nat. PhD student 10.01.2010 Program Line 3, Melanomproject till August 2012 

Hofbauer Maximilian Diploma student 10.01.2012 SFB F2807 -B20 Dr. Moriggl  

Horvath Jaqueline CTA 03.22.2011 Program Line 1, Dr. Stoiber-Sakaguchi; 
MUW In-kind  

Javaheri Tahereh, MSc PhD student 02.08.2010 Program Line 1, Dr. Richard Moriggl  

Kaltenecker Doris Diploma student 01.07.2013 SFB F2807 -B20 Dr. Moriggl  

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

Komnenovic Sabine Secretary 09.01.2005 All three program lines  

Kovacevic Adila Biomedical Scientist 10.03.2011 All three program lines  

Mizutani Tatsuaki, Dr.  Postdoc 05.17.2010 Program Line 1, Dr. Stoiber-Sakaguchi till May 2012 

Marjanovic Jelena CTA 10.01.2009 All three Program lines since November 2011 maternity 
leave 

Maurer Barbara, MSc PhD student 09.03.2012 Program Line 1, Dr. Moriggl  

Moriggl. Richard; Dr., Univ. 
Doz, DI Director 09.01.2005 Program Line 1   

Müller Kristina, DI PhD student 05.01.2009 SFB F2807 -B20 Dr. Moriggl   

Nagyne-Bojarszky Katalin Biomedical Scientist 09.05.2011 All three Program lines till August 2012 

Nivarthi Harini, Dr.  
PhD student 02.13.2008 Program Line 1, Dr. Moriggl   

Postdoc 09.01.2012 Project Nanosmart, Dr. Moriggl till February 2013 

Pencik Jan, MSc  
PhD student 04.01.2010 Gen-Au,  Dr. Kenner   

PhD student 12.01.2012 Program Line 3, Dr. Kenner  

Rampetsreiter Paulina, MSc PhD student 06.15.2010 SFB F28, Dr. Eferl till August 2012 

Schlederer Michaela Biomedical Scientist 10.01.2005 Program Line 3, Dr. Kenner   

Sobieszek Isabel; BSc Marginal Employee 03.01.2013 Program Line 3,  Melanomproject   

Stiedl Patricia, MSc PhD student 12.15.2010 Program Line 2, Dr. Casanova   

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

Swoboda Alexander, MSc PhD student 08.27.2012 Program Line 3,  Melanomproject   

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

Themanns Madeleine, MSc PhD student 10.20.2011 SFB F2807 -B20 Dr. Moriggl   

Weiss Patricia, MSc PhD student 03.01.2013 SFB F4707-B20, Dr. Moriggl   

Wiedner Marc, Mag.  
Biomedical Scientist 07.01.2010 Nanosmart Project, Dr. Moriggl till June 2011 

Biomedical Scientist 07.01.2011 Program Line 3, Melanomproject till August 2012 

Winkler Susanne Diploma student 02.01.2011 SFB F28, Dr. Moriggl till August 2012 

Zboray Katalin, MSc 
PhD student 04.01.2011 Austromouse, Dr. Casanova till September 2011 

PhD student 10.01.2011 FFG, Dr. Casanova  

Zahma Safia, Ing. Biomedical Scientist 08.05.2012 All three program lines  
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remaining Key Researchers.  T. Mizutani 
completed his post-doctoral fellowship in January 
2013 and left to Nagasaki University to assume a 
tenure track position. 
 

 
 
Scientists of the LBI-CR meet for a group picture for 
Dr. Mizutani´s farewell party to celebrate his group 
leader position in Japan. 
 
In addition Harini Nivarthi completed her 
doctorate successfully in the team of Dr. Moriggl 
and assumed a post-doctoral fellowship with 
Robert Kralovics at the CeMM to pursue her 
scientific career. Through the SFBs F28 und F47 
she will remain linked to the LBI-CR in a close 
collaboration.  
In 2012 overall 19 PhD students worked at the 
LBI-CR, of which two left with the group of R. 
Eferl, one student decided to change his career 
and works for a biotech company. 
To support the Key Researchers in their grant 
writing and reporting duties the LBI-CR hired 
Stefan Grünert for a part time position as grant 
manager. He now serves as the main contact 
point for all external and internal agendas with 
respect to external funding. With the steadily 
increasing number of external financial support 
(see 1.2.2) the administrative burden of the 
internal administration made this step necessary.  
In 2013 several new PhD and Diploma students 
joined the lab or R. Moriggl to work on the newly 
initiated SFBs F28 and F47.  
 
1.6.1. Dissertations, Habilitations  
 
Emilio Casanova 
Supervision of the thesis of Mag. Beatrice 
Grabner, Mag. Patricia Stiedl, Mag. Katalin 
Zboray and Viktoria Stanek. Emilio Casanova 
would like to achieve his habilitation. 
 
Robert Eferl 
Supervision of the thesis of Mag. Paulina 
Rampetsreiter, Mag. Jasmin Svinka. Mag. Ilija 
Crncec. Robert Eferl joined the Institute of 
Cancer Research of the MUV via tenure track. 

 
Lukas Kenner 
Supervision of the thesis of Mag. Daniela Laimer, 
Mag. Jan Pencik.  
 
Richard Moriggl 
Supervision of Mag. Tahereh Javaheri, DI 
Kristina Müller, Mag. Madeleine Themanns, 
Master Student Doris Kaltenegger, Ms 
Mariangela Galante, Master students Maximilian 
Hofbauer and Isabel Sobieszek, DI Barbara 
Maurer, DI Alexander Swoboda, Ms Patricia 
Weiss. 
 
Dagmar Stoiber-Sakaguchi 
Mag. Eva Bauer is supervised by Dagmar 
Stoiber, who would like to achieve her 
habilitation. 
 
 
 
1.6.2. Nominations, Memberships, Reviewer, 
Editorial Board Member Status 
 
Emilio Casanova 
Expert opinion for PlosOne, Biotechniques, 
Frontiers in Biosciences, Hepatology, Journal of 
Hepatology. Membership of the European 
Association for the Study of the Liver (EASL). 
 
Lukas Kenner 
Invited as reviewer for American Journal of 
Pathology, EMBO Journal, PlosOne, Cancer 
letters, Experimental Haematology, Annals of 
Haematology, Molecular Neurobiology, Nephron, 
British Journal of Urology, International Journal of 
Cancer, Stem Cell Reviews. Advisory reviewer 
for the “Deutsche Forschungsgemeinschaft”, the 
“Landesexzellenzinitiative Hamburg”, the 
“Bürgermeisterfonds der Stadt Wien”, the 
“wissenschaftlicher Ausschuss für Freisetzungen 
und Inverkehrbringen von GVO” (Austrian 
Ministry of Health) and the IMP. Membership for 
the Austrian Society of Pathology, the American 
Association for Cancer Research, the Austrian 
Chancellor's Bioethic Comission, and invited 
expert for the “German Bundestag”. 
 
Richard Moriggl 
Invited as Expert Reviewer for (in alphabetic 
order) Bioconjugate Chemistry, Blood, Cancer 
Research, Carcinogenesis, EMBO Journal, 
EMBO Reports, Endocrinology and Metabolism, 
European Journal of Immunology, Expert Review 
of Molecular Diagnostics, FEBS Letters, Future 
Drugs Ltd, JAK-STAT, Journal of Biological 
Chemistry, Journal of Immunology, Journal of 
Leucocyte Biology, Haematologica, Hepatology, 
Human Molecular Genetics, Leukemia, Molecular 
and Cellular Biology, Molecular and Cellular 
Endocrinology, Proceedings of the National 
Academy of Science USA, PLOS One; Editorial 
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Board Member for JAK-STAT and other 
journals; External Advisory Grant Reviewer for 
NIH applications, the Institut national du cancer 
(France), several reviews for the Liddy Shriver 
Sarcoma Initiative (USA), the University Hospitals 
Case Medical Center (USA), several times for the 
Heinrich Heine University (Düsseldorf, Germany), 
several times for the Paracelsus Medical 
University (Salzburg, Austria) several times for 
the Volkswagenstiftung (Hannover, Germany), 
University Montreal (Montreal, Canada), the 
Académie Louvain (Brüssel, Belgium), the 
Molecular and Cellular Medicine Board, United 
Kingdom; Scientific Evaluation Committee 
Member for the Institute Cochin, the Hospital 
Necker (both Paris, France) under the guidance 
of AERES and for the TRANSCAN ERA-Net on 
Translational Cancer Research. Moreover, 
member of multiple PhD/Master thesis 
committees or external thesis reviewer for 
multiple universities (n>20). Memberships: 
International Society for Interferon and Cytokine 
Research (ISICR) and American Association for 
Cancer Research (AACR). 
 
Dagmar Stoiber-Sakaguchi 
Expert opinion for Immunology Letters and grant 
reviewer for the “Jubiläumsfonds” of the 
Oesterreichische Nationalbank and Human 
Frontier Science Program. Membership of the 
Austrian Pharmacological Society (APHAR) and 
the Austrian Association of Molecular Life Sciences 
and Biotechnology (ÖGMBT).  
 
1.7. Infrastructure  

 
The LBI-CR generated a number of new mouse 
models with Partner collaborations for the generation 
of transgenic mice. Over the years the LBI-CR has 
established > 90 compound mouse models. The new 
facilities at the LBI-CR pay tribute to this research 
focus.  
 
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 
MUV in the 9th district of Vienna, five minutes 
walking distance to the “Votivkirche/Schottentor”, 
a lively area of Vienna. The campus 
“Schwarzspanierstraße”, is surrounded by many 
restaurants, cafés or hotels to house our visiting 
guest scientists. Vienna is a rich cultural ground. 
It is easy to attract well known scientists for a 
short visit to do collaborative exchange of ideas 
or work in Vienna. Thus, we had a very long list 
of internationally renowned cancer researchers 
visiting the institute, which serves the cancer 
research community in Vienna. 
Together with the Department of Pharmacology 
we have developed a synergistic relationship with 
sharing important equipment, holding seminar 
series together as well as various interacting 
projects particularly on the analysis of transgenic 
mice.  
An important improvement was completed in 
January 2013 with the refurbishment of the 
mouse house supported by the MUV and the 
Department of Pharmacology. With 500.000 € 
investment from the MUV the facility provides 
improved working conditions for scientific and 
technical staff. With new regulations entering into 
force the refurbished mouse house provides the 
infrastructure in keeping with all applicable laws 
and regulations. In addition the number of cages 
could be increased from 240 to 320, which are all 
insulated. 
 

 
The 3rd ERIA Meeting 2012 in Cambridge, in front of 
the main square of the King’s College in Cambridge, 
from left: Melanie Hassler, Julia Steinhilber, Janine 
Schmidt, Mariusz Wasik, Suzanne Turner, Shahid 
Mian, Leticia Quintanilla-Fend, Mike Omakobia, 
George Rassidakis, Dana Kennedy, Gavin Garland, 
Stephan Mathas, Olaf Merkel, Ming-Qing Du, Lukas 
Kenner, Irina Bonzheim, Naushad Moti, Roberto 
Chiarle, Carlo Gambacorti-Passarini and Kamel Ait-
Tahar. 
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2. Boards of the LBI-CR 
LBI-CR employees met SAB members and 
specialist from their teams on a regular basis. 
Most important are the Annual Meetings, where 
science is openly discussed with all employees 
and Partners of the LBI-CR. The SAB was 
instrumental and most helpful to achieve 
international visible science with disease 
relevance. The LBI-CR groups and also funding 
bodies followed their advice and 
recommendations over the years. Our interaction  
 

 
 
with the SAB and Partner Boards are important 
to get a reflection on research projects. We are 
delighted that we have a long standing 
collaboration with SAB members. We are looking 
forward to the celebration of the second funding 
phase of the LBI-CR, which takes place in 
Obergurgl in April 2014 with a meeting organized 
by the LBI-CR. The meeting includes the 
invitation of speakers which are leading experts 
in cancer research. 

2.1. Scientific Advisory Board 

 
Prof. Dr. NANCY HYNES 
Friedrich Miescher Institute  
Basel, Switzerland 
 

 
Prof. Dr. GUSTAVO LEONE 
The Ohio State University,  
Columbus, USA 
 

 
Prof. THOMAS LOOK, M.D.  
Dana-Farber Cancer Institute 
Boston, USA 

 
 
 
 
 
 
 
 
 

 
 
Prof. Dr. RADEK SKODA 
University of Basel 
Basel, Switzerland 
 
 

  
 
Prof. Dr. KAY-UWE WAGNER 
University of Nebraska Medical Center, Omaha, 
USA 
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2.2. Supervisory Board 

 
 
 
 
Prof. Dr. HEINRICH KOVAR 
 
Prof. Dr. RENATE PANZER 
 
Children´s Cancer Research Institute  
1090 Vienna 
 
 
 
 
Dr. RUPERT ECKER 
 
CEO GEORG STEINER 
 
TissueGnostics GmbH  
1020 Vienna 
 
 
 
 
 
Prof. Dr. MICHAEL FREISSMUTH  
 
Prof. Dr. PETER VALENT 
 
Medical University Vienna,  
1090 Vienna 
 
 
 
 
Mag. HARALD ISEMANN 
 
Prof. Dr. MEINRAD BUSSLINGER 
 
Research Institute of Molecular Pathology,  
1030 Vienna 
 
 
 
 
Prof. Dr. MATHIAS MÜLLER 
 
Prof. Dr. THOMAS RÜLICKE 
 
University of Veterinary Medicine Vienna,  
1210 Vienna 
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3. Research program 

 
3.1. Emilio Casanova 

Topic: Development of a Mouse Technology 
that Allows Testing of Oncogene Interaction 
In Vivo Based On the Cre/LoxP System 
 
Name:  Casanova Emilio 
Title: PhD in Biology 
Birthdate: 25.08.1969 
Nationality: Spanish 
Address: Währingerstr.13a, A-1090 

Vienna, Austria 
Phone: (+43-1) 40160-71210 
Fax: (+43-1) 40160-931300 
e-mail:  emilio.casanova@lbicr.lbg.ac.at
 

 
 
Group Members: 
From left to right: 
Patricia Stiedl, PhD Student 
Katalin Zboray, PhD Student 
Emilio Casanova, Key Researcher 
Beatrice Grabner, PhD Student 
Edith Bogner, Biomedical Scientist 
 
Group and Project Overview 
Our main research interest is modeling human 
diseases using genetically engineered mice. We 
generate and make use of knock-outs, knock-ins, 
conditional mutagenesis (Cre/loxP system), 
inducible systems, BAC-based transgenics etc. as 
tools to generate mouse models mimicking human 
diseases, with special emphasis in cancer and 
liver cirrhosis. Additionally, we are also interested 
in the development of BAC-based expression 
vectors applied to recombinant antibody 
production in CHO cells. 
 
 

Results from the Research Work and Future 
Outlook 

3.1.1. The “AKT Multi-Hit”: A mouse model to 
study oncogene co-operativity in breast 
tumors. 
Acquired mutations in cancer cells may (or may 
not) cooperate in the development of tumors. 
Combinations of mutations that interact in 
tumorigenesis should be selected in a Darwinian 
fashion. To study how oncogenes cooperate in the 
development of tumors, we have generated, in a 
coordinated effort within the LBI-CR, the so called 
“Multi-Hit” model. This model allows the 
expression of three oncogenes in an inducible and 
random manner. Combinations of these 
oncogenes that cooperate in tumorigenesis are 
positively selected and result in faster or more 
aggressive tumors. Identification of the 
combination of oncogenes present in the resulting 
tumors allows to elucidate oncogene co-operativity 
(Musteanu et al., Nature Methods 2012). To 
illustrate this idea, we have generated a 
transgenic mouse that allows the inducible and 
random expression of the three AKT family 
members (AKT-1, 2 and 3) based on the Cre/loxP 
system. Induction of the AKT isoforms results in 
spontaneous breast tumors (among other types of 
tumors). Analysis of the mammary gland tumors 
reveals that all of them express a precise 
combination of AKT isoforms. This example shows 
that the Multi-Hit technology is operational and can 
be used to study oncogene co-operativity. These 
mouse models go far beyond the tumor models in 
mice which are based on single mutations and 
reflect rather the complex nature of human tumors 
and serve in addition as useful tools to test anti-
tumor therapies. In the future, we will implement 
the technology and extend its applications. 
 

 
 
Figure 1: Genetically engineered mice as a tool for 
pharmacological treatment of cancer. A genetic 
mouse model of lung cancer was treated with a receptor 
antagonist (B) resulting in a significant decreased lung 
tumor burden compared with untreated controls (A). 
This example illustrates how transgenic mice could be 
used for anticancer drug screenings. 
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3.1.2. GH-STAT5-IGF1 axis in liver cirrhosis 
and HCC. 
Liver fibrosis constitutes a considerable health 
problem in the human population. Growth 
hormone resistance syndrome has been largely 
associated with liver cirrhosis in humans and it has 
been considered as a mere consequence of liver 
dysfunction attributed to fibrosis. We have shown 
that mice devoid of STAT5 in hepatocytes (a 
model for GH resistance) develop a severe liver 
cirrhosis phenotype when they are challenged with 
genetic and pharmacological models of 
cholestasis thus suggesting that GH resistance 
actively contributes to the onset and development 
of fibrosis (Blaas et al., Hepatology 2010; Mair et 
al., Gastroenterology 2010; Mair et al., Front 
Biosci. 2011). Currently, we are extending these 
studies by analyzing the role of Growth hormone 
receptor (GHR) in liver fibrosis and HCC. We 
make use of GHR knock-out (GHR-/-) animals as 
model of systemic GH resistance. Challenging 
GHR-/- animals by crossing them with the MDR2-/- 
strain (Multidrug resistance protein 2 knock-out, a 
mouse model for primary sclerosing cholangitis) 
results in a massive liver fibrosis phenotype. 
Analysis of this model reveals that hepatocytes 
lacking GHR signaling are more sensitive to bile-
acid induced damage, thus suggesting that 
impairment of GH signaling plays an active role in 
the development of liver cirrhosis, rather than 
being a mere consequence of liver impairment due 
to the cirrhosis. We are also analyzing the 
progression of liver fibrosis to Hepatocellular 
carcinoma (HCC) in our models. Our findings are 
essential to develop better strategies to treat liver 
cirrhosis, a life threatening irreversible liver 
disease.  

 
 
 
 
 
 

 
 
 
 
Figure 2: ROS levels and liver fibrosis. ROS levels 
were detected using dihydroethidine hydrochloride 
staining and found to be increased in livers of fibrotic 
animals (B) compared to control (non-fibrotic, A) 
animals. The observed increase in ROS levels might 
contribute to the pathology of fibrosis and its 
progression to HCC.  
 
3.1.3. Bacterial Artificial Chromosomes as 
expression vectors in recombinant protein 
production in mammalian cells. 
Bacterial Artificial Chromosomes (BACs) are large 
vectors that can contain up to 400 Kb. They may 
accommodate an entire locus with all the 

regulatory elements that control the transcription 
of a gene. Thus, BACs harboring the appropriate 
locus contain their own chromatin environment 
and they are not affected by the surrounding 
chromatin to their genomic integration site. Due to 
these characteristics, BACs are largely used in the 
mouse transgenic field. Interestingly, these 
attributes make the BACs very attractive 
expression vectors for recombinant protein 
production in mammalian cells. In collaboration 
with an industrial partner, POLYMUN Scientific 
Immunbiologische Forschung GmbH, we are 
developing BAC-based expression vectors 
suitable for recombinant protein production (Blaas 
et al., BMC 2007; Blaas et al., Methods Mol. Biol. 
2012; Mader et al., Appl Microbiol Biotechnol 
2012). The aims of this project are  

1) Generate a flexible tool box of BAC-based 
expression vectors. 

2) Test the feasibility of the system for producing 
therapeutic antibodies  

 
Figure 3: Bacterial Artificial Chromosomes as 
expression vectors in recombinant protein 
production in mammalian cells: Recombinant protein 
production using Rosa26, Hprt BAC-based vectors 
combined with different promoters and conventional 
vectors (plasmid). CHO stable cell pools were 
generated using the Rosa26 and Hprt BAC based 
vectors combined with the Caggs, CMV, EF1a, Ubiquitin 
(Ubi) and Sv40 promoters. As control, we use 
conventional vectors (plasmid) containing the Caggs, 
CMV, EF1a, Ubiquitin (Ubi) and Sv40 promoters, 
respectively. All the BAC-based vectors showed 
superior productivity compared to conventional vectors. 
The best combination was the Rosa26 BAC with the 
Caggs promoter. 
 
Aims and Milestones 
Our research group relies strongly on the 
generation of new cancer models as close as 
possible to the human situation. In this sense, 
together with the group of Robert Eferl, we have 
successfully established the Multi-Hit technology 
resulting in a key publication. During this year we 
have also extended the characterization of our 
transgenic mouse models and further explore the 
possibilities of using BAC-based expression 
vectors applied to recombinant protein 
production.  
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Changes During the Year 
Despite the long association between somatic 
alterations of the AKT isoforms and human breast 
tumors, to our knowledge, this is the first AKT-
based transgenic mouse that results in 
spontaneous mammary gland tumors. Thus, this 
model is an ideal tool to study the contribution of 
the AKT family members to breast tumorigenesis. 
However, somatic activation of the AKT Multi-Hit 
transgenic mouse results in multiple malignancies, 
thus making the analysis of this model rather 
complicate. To avoid this, we have switched to a 
tissue-specific model that allows to activate the 
AKT isoforms solely in mammary gland. To this 
aim, we are crossing our AKT Multi-Hit mouse with 
the WAPCre transgenic. This model will allow the 
induction of the Cre recombinase only in the 
mammary gland and therefore, restrict the 
activation of the AKT isoforms to the mammary 
gland. 
 
New Perspectives 
The results obtained with the AKT Multi-Hit 
transgenic mice are promising. The analysis of 
these mice should reveal the molecular 
mechanisms underlying the contribution of the 
AKT family members to the development of 
breast tumors. 
We will further analyze the connection between 
GH resistance and liver fibrosis using our mouse 
models financially supported by the recently 
awarded FWF-stand alone project entitled 
“Growth hormone resistance and liver fibrosis”. In 
addition we will extend our research topics by 
analyzing the function of key genes in lung 
cancer. 
 
Scientific Cooperations 
Helmut Popper, Department of Pathology, Medical 
University of Graz, Austria. Dr. Popper is an expert 
pathologist in lung cancer. He is helping us with 
the analysis of the lung tumors in our mouse 
models. 
 
Erwin Tschachler, Department of Dermatology, 
Medical University of Vienna, Vienna, Austria. Dr. 
Tschachler is an expert on infantile hemangiomas. 
He is assisting us in the analysis of the 
hemangiomas in the AKT Multi-Hit model. 
 
Michael Trauner, Department of Medicine III, 
Division of Gastroenterology and Hepatology, 
Medical University of Vienna, Vienna, Austria. Dr. 
Trauner is an expert in fibrotic and cholestatic 
models; we collaborate in the analysis of our liver 
fibrosis phenotypes. 

Wolfgang Mikulits, Department of Medicine I, 
Institute of Cancer Research, Medical University of 
Vienna, Austria. Dr. Mikulits aids us in the analysis 
of the liver fibrosis phenotypes. 
 
Valeria Poli, Department of Genetics, Biology and 
Biochemistry, Molecular Biotechnology Center, 
University of Turin, Italy. Provision of Stat3 mice. 
 
Maria Sibilia, Institute for Cancer Research, 
Department of Medicine I, Medical University of 
Vienna, Vienna, Austria. Provision of Egfr mice. 
 
Josef Penninger, Institute of Molecular Biology of 
the Austrian Academy of Sciences (IMBA), 
Vienna, Austria. Analysis of lung cancer models.  
 
Veronika Sexl, Institute for Pharmacology and 
Toxicology, Veterinary University of Vienna, 
Austria. Generation of a transgenic mouse 
expressing the Cre recombinase in NK cells. 
 
Christoph Oesterreicher, Pharmacology 
department, Medical University of Vienna, Austria. 
Generation of BAC-based transgenic models. 
 
Christian Nanoff, Pharmacology department, 
Medical University of Vienna, Austria. Generation 
of Knock-in mice. 
 
Harald Esterbauer, Dept. of Medical and Chemical 
Laboratory Diagnostics, Medical University of 
Vienna, Austria. Generation of Knock-in mice. 
 
Boris Kovacic, Institute for Animal Breeding and 
Genetics, Veterinary University of Vienna, Austria. 
BAC-based transgenic mice. 
 
Andreas Birbach, Pharmacology department, 
Medical University of Vienna, Austria. BAC-based 
transgenic mice.  
 
Renate Kunert, Department of Biotechnology, 
University of Natural Resources and Life 
Sciences, Vienna, Austria. Recombinant protein 
production using BAC-based expression vectors. 
 
POLYMUN Scientific Immunbiologische 
Forschung GmbH, Vienna, Austria. Recombinant 
protein production using BAC-based expression. 
 
International collaborations: 
Dr. Kay-Uwe Wagner, University of Nebraska 
Medical Center Omaha, USA. Mouse models of 
breast tumors. 
 
Dr. Alan Perantoni, Frederick National Laboratory 
for Cancer Research Frederick, USA. Conditional 
mutagenesis of Stat5 and 3 in the kidney. 
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Publications 2012 
Kunert R and Casanova E (2012) Recent 
advances in recombinant protein production: BAC-
based expression vectors, the bigger the better. 
Bioengineered. Commentary. In press. 
 
Mader A, Prewein B, Zboray K, Casanova E, 
Kunert R. Exploration of BAC versus plasmid 
expression vectors in recombinant CHO cells. 
Appl Microbiol Biotechnol. 2012 Oct 19 DOI: 
10.1007/s00253-012-4498-x [Impact Factor: 
3.425] (2012) 
 
Musteanu M, Blaas L, Zenz R, Hoffmann T, 
Grabner B, Schramek D, Kantner HP, Mueller M, 
Kolbe T, Rülicke T, Moriggl R, Kenner L, Stoiber 
D, Penninger J, Popper H, Casanova* E & Eferl* 
R. A Multi-Hit mouse model to identify 
cooperating Ras effector pathways in lung 
cancer, Nature Methods, 9:897-900. doi: 
10.1038/nmeth.2130. [Impact Factor: 19.3] 
(2012) *Equal contribution 
 
The Use of Bacterial Artificial Chromosomes for 
Recombinant Protein Production in Mammalian 
Cell Lines. Methods in Molecular Biology. doi: 
10.1007/978-1-61779-433-9_31. (2012) 824:581-
93. [book chapter] 
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3.2. Robert Eferl 

Topics: Ras and Stat3 Signaling Pathways in 
Cancer 
 
Name: Robert Eferl 
Title: Mag. Dr. rer. nat. 
Date of Birth: 06.07.1968 
Nationality: Austrian 
Institution: Institute for Cancer Research 

(IKF)  
New Address  
 
 
 
e-mail: 

Medical University Vienna, 
Borschkegasse 8a, A-1090 
Vienna, Austria 
robert.eferl@meduniwien.ac.at

Tel: 
Fax: 

+43 1 40160 – 57571 
+43 1 40160 – 957510 
 

     
 

 
 
 
 
 
 
 
 
Group Members from left to right: 
Upper: Paulina Rampetsreiter (PhD Student), 
Jasmin Svinka (PhD Student), Ilija Crncec (PhD 
Student). Lower: Robert Eferl (Key Researcher) 
 
Group and Project Overview 
Our scientific focus remains the investigation of 
Ras, Stat1 and Stat3 signaling pathways in 
cancer. We investigate these pathways in mouse 
tumor models that are based on conventional 
knockout strategies or new transgenic 
technologies that allow a “Multi-Hit” activation of 
several candidate oncogenes.  
 
Results from the Research Work and Future 
Outlook: 
3.2.1 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).  
 
Oncogenic Ras proteins activate several 
downstream effector pathways. It is important for 
therapeutic purposes to evaluate which pathways 
support tumorigenesis most potently. We have 
made extensive use of our newly established 
transgenic mouse model that allows randomized 
and stochastic expression of up to three different 
transgenes in a given cell (Musteanu et al., 
Nature Methods 2012). Using this model, we 
randomly activated MAPK, Ral and PI3K effector 
pathways of oncogenic Ras using constitutive 
active Ras alleles (Figure 1) and have 
investigated which pathway combinations 
support tumor formation.  
The underlying positive selection leads to tumor 
cells that have been transformed by potently 
cooperating oncogenic mutations. Cre induction 
in a Multi-Hit mouse results in the stochastic 
activation of expression modules. Cells with 
tumor-promoting gene expression patterns have 
a selective advantage to give rise to tumors. 

 
 
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.  
 
Analyses in RasE/Rosa26CreERT2 double 
transgenic mice revealed development of lung 
tumors, pancreatic 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. 
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Figure 2: Histopathological evaluation of lung 
tumors. 29 MRP tumors (simultaneous activation of 
MAPK-, PI3K- and Ral pathways) and 29 non-MRP 
tumors (alternative activation pattern) were 
histopathologically analyzed for invasiveness. Note 
that only MRP tumors displayed invasiveness.  
 
We genotyped lung tumors by in situ 
hybridization (ISH) analysis and identified 
simultaneous activation of MAPK-, PI3K- and Ral 
pathways in ~ 85% of tumors whereas ~15% 
displayed an alternative activation pattern. 
Interestingly, activation of MAPK-, PI3K- and Ral 
correlated with tumor invasiveness (Figure 2). 
Mice showed a substantial co-operativity in 
tumorigenesis between Ras effectors and loss of 
PTEN, leading to a shortened lifespan of mice 
with Pten deletion or Pten haploinsufficiency. 
 
We focused on lung cancer for our analysis of 
the Ras effector pathway because lung cancer is 
the major cause of cancer-related death in 
humans. We evaluated the activation of Ras 
mutant alleles in lung tissue of RasEAdCre mice by 
ISH. The ISH analysis confirmed activation of 
Ras mutant alleles in focal lung tumors in these 
mice (Figure 3). Our determination of the 
activation patterns in 190 lung tumors from seven 
RasEAdCre mice showed that ~85% of the tumors 
had simultaneous activation of the M, R and P 
alleles (termed here MRP tumors), whereas 
~15% of the lung tumors were derived from 
selected cells with only one or two activation 
events. 

 
Figure 3: ISH analysis of lung tumors. Probes 
specific for activated M, R and P alleles highlight 
activation in blue. MR tumors (with activation of M and 
R) and P tumors (with activation of P only) are 
indicated by black and red dotted circles, respectively. 
The insets show a higher magnification of an MR 
tumor and a P tumor (scale bars, 0.2 mm). 

 
Aims and Milestones 
With a major publication describing the 
generation, use and analysis of the Multi-Hit 
mouse we completed our work at the LBI-CR with 
a major achievement successfully.   
 
Changes During the Year  
For career development the group successfully 
translocated to the Institute of Cancer Research 
of the MUV during 2012.  
All group specific reagents, tools, documentation 
and mouse models were moved with the Eferl 
group with permission of the LBI-CR to ensure 
future collaborative efforts. 
 
Scientific Cooperations 
Valeria Poli, University of Turin, Italy: Stat3 in 
liver and intestinal cancer.  
 
Mathias Müller, Thomas Rülicke, Thomas Kolbe, 
Vetmeduni; Vienna: Stat3 in liver and intestinal 
cancer. Ras in lung cancer.  
 
Veronika Sexl, Vetmeduni Vienna: Stat3 in 
intestinal cancer.  
 
Wolfgang Mikulits, Medical University Vienna: 
Stat3 in liver cancer.  
 
Michael Trauner, Medical University Vienna: 
Stat3 in liver cirrhosis.  
 
Publications 2012 
Laimer D, Dolznig H, Kollmann K, Vesely PW, 
Schlederer M, Merkel O, Schiefer AI, Hassler 
MR, Heider S, Amenitsch L, Thallinger C, Staber 
PB, Simonitsch-Klupp I, Artaker M, Lagger S, 
Turner SD, Pileri S, Piccaluga P, Valent P, 
Messana K, Landra I, Weichhart T, Knapp S, 
Shehata M, Todaro M, Sexl V, Höfler G, Piva R, 
Medico E, Ruggeri BA, Cheng M, Eferl R, Egger 
G, Penninger J, Jaeger U, Moriggl R, Inghirami 
G, & Kenner L. PDGFR blockade is a rational 
and effective therapy for NPM-ALK-driven 
lymphomas. Nature Medicine, 18:1699-704. doi: 
10.1038/nm.2966. [Impact Factor: 22.5] (2012) 
 
Musteanu M, Blaas L, Zenz R, Hoffmann T, 
Grabner B, Schramek D, Kantner HP, Mueller M, 
Kolbe T, Rülicke T, Moriggl R, Kenner L, Stoiber 
D, Penninger J, Popper H, Casanova E & Eferl 
R. A Multi-Hit mouse model to identify 
cooperating Ras effector pathways in lung 
cancer, Nature Methods, 9:897-900. doi: 
10.1038/nmeth.2130. [Impact Factor: 19.3] 
(2012) 
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3.3. Lukas Kenner 

Topic: Histology, Pathology and Analysis of 
Cancer with a Focus on Prostate Carcinoma 
 
Name:   Lukas Kenner 
Title: Prof. MD 
Date of Birth: 08.10.1965 
Nationality: Austrian 
Address: Währingerstr.13a, A-1090 

Vienna, Austria 
Phone: (+43-1) 4160 71210 
Fax:    (+43-1) 4160 931300 
e-mail:   Lukas.Kenner@lbicr.lbg.ac.at 

 
Group Members: 
Lukas Kenner (Key Researcher, middle) 
Michaela Schlederer (Biomedical Scientist and 
Lab Manager, left), Jan Pencik (PhD Student) 
 
Group and Project Overview 
The group of Lukas Kenner is focused on two 
main projects, namely lymphoma and prostate 
cancer research. Moreover, the PI and 
particularly Michaela Schlederer, the LBI-CR Lab 
Manager are instrumental to analyze a broad 
range of tumor mouse models.  

 
Figure 1: Successful therapy of an ALCL patient. A 
patient suffering from NPM-ALK driven ALCL without 
treatment option was diagnosed to display upregulated 
PDGFRB in the tumor. This patient responded well to 
treatment with Imatinib (Novartis). Within ten days he 
was disease free and remained so up to date (>2 
years). The case received widespread attention from 
international media, a screenshot is shown from a TV 
documentation with discussion of the patient with Prof. 
Ulrich Jäger, MUV.  

The group published recently a paper in Nature 
Medicine on Anaplastic Large Cell Lymphoma 
(ALCL), a high malignant non-Hodgkin T-cell 
lymphoma found in children and young adults 
with still poor survival rates, which attracted This 
is best documented by joint author publications 
and a constant demand for histo-pathology 
analysis, which we can disclose is state-of-the-
art, not the least through help of all our Partners. 
broad media and basic cancer research attention 
(see highlight section above for details).  
 
Results from the Research Work and Future 
Outlook 
3.3.1 Anaplastic Large Cell Lymphoma 
Anaplastic large cell lymphoma (ALCL) is a 
malignant T-cell Non-Hodgkin’s lymphoma and 
frequently associated with the t(2;5) translocation 
resulting in expression of the NPM-ALK fusion 
protein, which is a hyperactive tyrosine kinase. In 
a NPM-ALK-driven transgenic mouse tumor 
model we could show that cJun and JunB 
proteins are essential for tumor dissemination 
and metastasis. In addition, PDGFRB is highly 
expressed in lymphomas of these mice. We 
discovered that pdgfrb transcription is regulated 
by Jun family members through regulation of the 
transcription factor complex AP-1. Therapeutic 
inhibition of PDGFRB with Imatinib (Novartis), a 
small molecular weight targeted tyrosine kinase 
inhibitor (TKI) displayed markedly prolonged 
survival of NPM-ALK transgenic mice. 
Interestingly, Imatinib (Novartis) in combination 
with Crizotinib (Pfizer), another TKI that 
represents an ALK-specific inhibitor increased 
the efficacy in transplanted NPM-ALK+ tumors. 
Surprisingly, inhibition of PDGFRA and PDGFRB 
in a patient with refractory late-stage NPM-ALK+ 
ALCL resulted in rapid, complete and sustained 
remission. Together, our data identify PDGFRB 
as a previously unknown cJUN and JUNB target. 
Moreover, we pioneered Imatinib (Novartis) 
treatment as a highly effective therapy for ALCL 
using mouse models as test systems and it might 
be combined with ALK specific inhibitors in future 
therapies. Our study served also as a role model 
in the intense discussion for the need and use of 
animal experimentation for clinical research, 
since indeed, Imatinib (Novartis) was 
successfully used in a young patient with terminal 
therapy refractory disease (Figure 1). We will not 
further go into molecular details since our study 
was published lately. 
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3.3.2 Prostate Carcinoma 
The second main topic of the group is to 
investigate how IL-6 and its downstream target 
Stat3 function as tumor suppressors in the 
development and progression of Prostate cancer 
(PC). PC remains one of the most frequently 
diagnosed tumors in Europe and the United 
States. The early stages of prostate 
carcinogenesis feature alterations in several 
signaling pathways. For example, activation of 
the cytokine IL-6 and its downstream 
transcription factor Stat3 (signal transducer and 
activator of transcription 3) are frequent events in 
PC.  
PTEN (phosphatase and tensin homolog deleted 
on chromosome 10) is a negative regulator of 
PI3K-Akt (phosphoinositol 3 kinase and protein 
kinase B). Its expression inversely correlates with 
the stage of prostate carcinogenesis and it has 
been estimated that 70% of cases of PC are 
associated with mono-allelic mutations in this 
gene. Complete loss of PTEN is highly frequent 
and is generally associated with metastatic 
cancers. PTEN induces the activation of a p53-
dependent cellular senescence response and 
negatively regulates Stat3. IL-6 has also been 
shown to affect PC cell proliferation, apoptosis, 
differentiation and resistance to therapy, but 
molecular links to PTEN signaling are missing. 
IL-6 is able to activate Stat3 and this property 
has been shown to be important for the 
development and progression of PC. Stat3 has 
been shown to have a dual role as a tumor 
suppressor and/or an oncogene in various 
models and its activity correlates inversely with 
the development of distant metastasis. Stat3 is 
also crucial for induction of a cancer-promoting 
inflammatory microenvironment, including cell 
invasion and migration, angiogenesis and 
metastasis.  
IL-6 activates IL-6R by two different mechanisms. 
The first mode involves the classical IL-6 signaling 
(IL-6CS) of IL-6 to the IL-6 receptor (IL-6R) and 
glycoprotein 130kDA (gp130) on specific target 
cells such as monocytes, macrophages and 
hepatocytes. Several cell types lack IL-6R but IL-6 
can also bind to a soluble form of IL-6R (sIL-6R) to 
form a complex that induces IL-6-specific 
signaling. This process is known as IL-6 trans-
signaling (IL-6TS). The soluble IL-6R is normally 
generated by shedding from the cell surface. 
Shedding of IL-6R is highly dependent on the 
metalloproteinase ADAM17 (a disintegrin and 
metalloproteinase domain), which cleaves the sIL-
6R from incoming myeloid cells. In general, 
carcinoma cells show high levels of ADAM17 
expression. The IL-6/sIL-6R complex can 
potentiate the signal transduced by the 
membrane-bound IL-6R, or activate it in cells that 
do not express it but express gp130. The gp130 

subunit can also exist in a soluble form, sgp130. 
Sgp130 has been shown to inhibit activation of the 
complex IL-6/sIL-6R. 
The IL-6/Stat3 pathway could furthermore play an 
essential part in interactions between tumor, 
inflammatory and stromal cells in PC. Cre-
mediated PTEN loss in prostate epithelial cells 
mimics histo-pathological and molecular features 
of human PC. On top of PTEN deletion we also 
delete IL-6 or Stat3 only in prostate epithelial cells 
with Cre-loxP technology in transgenic mice. In 
contrast to most published data, our preliminary 
results indicate that loss of IL-6 or Stat3 leads to 
accelerated PC development. Further pathological 
and molecular analysis of the transgenic mouse 
models are undertaken to identify the biological 
features supporting initiation, invasion and 
metastasis of PC after loss of IL-6 or Stat3. We 
plan to analyze the IL-6 axis in greater detail, 
elucidating the role of IL-6 classical signaling (CS) 
versus IL-6 trans-signaling (TS) in PC. Many 
pathophysiological effects of IL-6 have been 
shown to depend on TS. IL-6TS increases motility 
and migration and decreases the adhesion of 
prostate cells, facilitating processes that cause the 
initiation of metastasis. On the other hand, sIL-
6TS down-regulates the tumor suppressor maspin. 
These data indicate that IL-6TS differentially 
regulates PC progression and metastasis. 
Therefore, differential targeting of the IL-6TS in PC 
patients could potentially be used to refine anti-IL-
6 therapies. 
 
In contrast to the literature we find reduced Stat3 
but also IL6Rα expression in PC with reduced 
PTEN levels in PC patient samples with high 
Gleason scores (Figure 2). In summary, it 
appears that prostate cancer can be driven into 
progression by loss of Stat3 function. Given that 
currently the highly aggressive forms of PC are 
not yet fully characterized, the proposed research 
will be of clinical relevance. Establishing markers 
or even the signaling pathways suitable to 
identify subtypes of PC, which are highly 
malignant should guide new treatment protocols. 
In a preliminary analysis we have detected low 
Stat3 (30/150 patients) mRNA expression to 
correlate with bad prognosis, as shown by 
analyzing the Cancer Genomic Portal 
(http://www.cbioportal.org/) of a prostate cancer 
mRNA expression dataset (Taylor et al., 2010). 
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Figure 2: Kaplan-Meier recurrence-free survival of 
patients with prostate cancer and correlation with 
Stat3 loss. The study estimated 150 PC patients, 
stratified according to Stat3 mRNA expression in tumor 
tissue. Loss of Stat3 mRNA expression in 30 out of 
150 patients was associated with an 11.2-fold 
increased hazard of recurrence (p<0.0001).  
 
3.3.3 Quantitative measurements of important 
tumor markers and histo-pathology.  
To determine protein expression levels of human 
and mouse cancer epithelial cells, e.g. in the 
complex structure of prostate tissue, we took 
advantage of the software technology-platform of 
TissueGnostics (GmbH)- HistoQuestTM and 
TissueQuestTM  on tissue slides or cell 
preparations stained with immunohistochemistry 
or immunofluorescence staining techniques. With 
this technology which is based on single cell 
recognition, reliable automated quantification of 
cell expression can be generated. For analysis of 
expression levels in prostate cancer it is 
important that HistoQuestTM enables to define 
“Regions of Interest” (ROI), so that epithelial and 
stromal regions can be analyzed separately 
(Figure 3 and 4).  
 
 
 
 
 
 
 
 
Figure 3: Nuclear recognition and defining 
“Regions of Interest” (ROIs) as basis of 
quantitative Histo-Pathology. Image processing and 
quantification using HistoQuestTM software on the 
basis of single cell recognition of hemalaun nuclear 
staining, which shows the results in a gray (left) or 
color labeled image (middle and right). The definition 
of ROIs is shown. Since prostate carcinomas are very 
heterogeneous, this technique is an attractive 
possibility to selectively quantify protein expression 
levels in epithelial or stromal regions. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: Example of protein quantification in 
prostate tissue using HistoQuestTM software. PFA 
fixed prostates from wt and PTEN-Stat3∆PEC mice were 
cut and stained with a P-Y-Stat3 antibody by immune 
histo-chemistry. ROIs were defined by discriminating 
stromal from epithelial tissues, shown here by a yellow 
line in wt prostate and a green line in the PTEN-
Stat3∆PEC prostate cancer. P-Y-Stat3 expression levels 
are low in the epithelium and stroma of wt mice but 
high in the stroma of PTEN-Stat3∆PEC tumors. P-Y-
Stat3 expression is absent in PTEN-Stat3∆PEC tumor 
epithelium.  
 
This technique was explored and fine-tuned 
together with our Partner company 
TissueGnosticsTM. It enables exact quantification 
of protein expression levels such as for example 
P-Y-Stat3 determination, comparing wt and 
PTEN-Stat3∆PEC prostates and differentiating 
between the stroma and the epithelial part of the 
organ. The role of target protein expression in the 
tumor microenvironment versus the epithelial part 
of the tumor can be discriminated and quantified. 
Moreover, the group of LK is instrumentat in 
numerous histo-pathology projects executed and 
brought to publication quality. We disclose one 
collaborative example done together with Olaf 
Merkel and Richard Greil, published in Leukemia 
2012 (Figure 5). Overall, this is most transparent 
looking at joint publications in the year 2012 up to 
now (n=11). 
 
Aims and Milestones 
We will determine the role of IL-6 in PC initiation 
and progression in PTEN∆PEC mice. To do so, we 
shall take advantage of a mouse model of PC 
where PTEN is specifically deleted in epithelial 
cells (PTEN∆PEC) using a Probasin-Cre proximal 
promoter-specific mouse line. We will cross this 
PC mouse model with IL-6-deficient (IL-6-/-) mice. 
We furthermore determine whether loss of Stat3 
function influences PC growth, progression and 
metastasis formation. This aim will be addressed 
by intercrossing Stat3 floxed 
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Figure 5 Actinomycin D prolongs survival in high-
risk chronic lymphocytic leukemia. Effect of 
actinomycin D as compared with fludarabine on overt 
leukemia in the TCL1 mouse model that develops CLL. 
(a) C57BL/6 mice, which had been engrafted with 20 
million cells from transgenic TCL1 mice, were treated 
with one cycle of 0.06 mg/kg actinomycin D for 14 
days i.p. or 34 mg/kg fludarabine for 5 days i.p. or 
phosphate-buffered saline (control). (b) The survival 
plot shows the percentage of living mice over time in 
the three groups. Mice in the actinomycin D and 
fludarabine group lived significantly longer than the 
control group with P values of o0.001 and 0.007, 
respectively. Interestingly, single treatment with 
actinomycin D was superior to fludarabine regarding 
overall survival (P¼0.026). (c) Absolute numbers of 
CD5/CD19 double positive cells in the peripheral blood 
were determined longitudinally over 3 weeks after 
treatment start. Crosses indicate the death of the 
respective mouse (from Merkel et al., Leukemia, 
2012). 
 
mice with PbCre-induced PTEN∆PEC PC mice. We 
also analyze the possible interaction of AR, PI3K 
and IL-6/Stat3 signaling. We will investigate the 
effect of castration, AR inhibition as well as 
additional PI3K inhibition on the signaling of IL-
6/Stat3 target genes. To assess the translational 
relevance of the results for human PC patients, 
we will measure IL-6R, PTEN as well as the 
levels of pY-Stat3 expression in human PC 
TMAs. We will also analyze the levels of sIL-6R 
and sgp130 in sera from corresponding human 
PC patients and correlate all data to patient 
survival. 
The second topic of the group is on Anaplastic 
Large Cell Lymphoma (ALCL), a highly malignant 
non-Hodgkin lymphoma found in children and 
young adults with still poor survival rates and no 
targeted therapies available. We investigate the 
role of AP-1 transcription factors in the 
progression of ALCL. We could show that 
knockout of Jun and JunB proteins in a murine 
NPM-ALK-driven transgenic tumor model led to a 
change in the aggressiveness of the ensuing 
lymphomas. Metastasis was not observed when 
Jun proteins were absent. However, these 
murine lymphomas expressed high levels of the 
PDGFRb. In a translational effort together with 
Ulrich Jäger from the Haematology Department 
of the MUV and the company AKRON we will 
pursue possible new treatment strategies using 

PDGFR inhibitors such as Imatinib or Nilotinib 
(both Novartis) for treatment of ALCL. 
 
Perspectives 
Imatinib (Novartis) treatment of NPM-ALK+ mice 
bearing JUNB/cJUN double knockout lymphomas 
completely inhibited tumor formation. This result 
together with stromal alterations upon Imatinib 
(Novartis) treatment clearly point to a stromal 
contribution in ALCL development and 
progression. Thus, we will dissect by genetic 
means which cell type is responsible for blocking 
the PDGFRB pathway causing such a profound 
effect on lymphoma growth and survival upon 
TKI inhibition. We have first evidence that 
Imatinib (Novartis) treatment of thymic stromal 
fibroblasts from NPM-ALK lymphomas reduced 
SDF-1a and PDGFB expression. Our goal is to 
improve the understanding between drug 
sensitivity and microenvironment. This should 
directly result in new diagnostic and therapeutic 
strategies for NPM-ALK patients 
We have developed new stainings to investigate 
new tumor phenotypes with state-of-the-art histo-
pathology techniques, which we combine 
currently with tissue array technology to go 
through higher numbers of tumor samples. We 
perform here a comparative translational analysis 
using both patient and mouse model tissue 
analysis. Here we continue with the TISSUE-
FAXS technology of our Partner TissueGnostics. 
We are also investigating the role of miRNAs and 
histone methylation in androgen signaling. 
Moreover we have started to analyze the 
metabolome of prostate cancer cell with loss of 
PTEN. Based on a thorough histopathological 
analysis we plan to analyze the IL-6/Stat3 axis in 
a high number of human PC samples to 
investigate the correlation of specific states with 
prognosis. This should lead us to derive markers 
for both subtypes of malignant PC, which might 
be useful to guide therapy. Overall, we have 
interesting lymphoma and prostate cancer mouse 
models established that we translate to human 
disease.  
 
Scientific Co-operations 
The group of L. Kenner holds long term 
international and national collaborations. It was 
essential for joint publications:  
 
National Collaborations 
Zoran Culig, Medical University Innsbruck, 
Urology Department, on IL-6/Stat3 signaling and 
invasion in prostate cancer. 
 
Thomas Decker, MFPL Vienna, IFNAR in IBD 
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Ulrich Jäger, MUV, Internal Medicine Department 
I, Role of PDGFR in NPM-ALK 
lymphomagenesis. 
 
Helmut Klocker, Medical University Innsbruck, 
Urology Department, on the role of IGF-1 axis 
and MID-1 in mouse and human prostate cancer. 
 
Hannes Neuwirth, Medical University Innsbruck, 
Internal Medicine Department IV, on Stat3 
signaling and invasion in renal carcinogenesis. 
 
Mathias Müller, University of Veterinary Medicine, 
Vienna, Tyk2 in IBD. 
 
Josef Penninger, IMBA Vienna, on the role of 
RANKL in MMTV induced breast Cancer tumor 
induction. 
 
Thomas Rülicke University of Veterinary 
Medicine, Vienna, Phenotyping of heart disease 
in transgenic mouse models. 
 
Maria Sibilia, CCC, MUV, EGFR in animal 
models for colitis. 
 
Christian Seiser, Max F. Perutz Laboratories, 
Medical University of Vienna, Vienna 
Biocenter, on HDAC regulated stem cell 
differentiation and tumorigenesis 
 
Veronika Sexl, University of Veterinary Medicine, 
Vienna, CDK6 in NPM-ALK transgenic mice. 
 
Peter Valent, MUV, Internal Medicine Department 
I, Imatinib treatment of NPM-ALK 
transgenic mice. 
 
International Collaborations 
 
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. 
 
Fabrice Gouilleux, University Picardie Jules 
Verne, INSERM 0351, Amiens, France, on GIST 
and activated forms of Stat3. 
 
Greg Hannon, Cold Spring Harbor Laboratory 
(CSHL), on the role of miRNA in cord blood stem 
cell differentiation. 
 
Stefan Rose-John, University of Kiel, Germany, 
on the role of IL-6 and Stat3 in Prostate cancer. 
 
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. 

 
Colin McGuckin CTI, Lyon, France, on Jak/Stat 
pathway in stem cell differentiation and 
tumorigenesis. 
 
Mark Parthun, Ohio State University, Columbus, 
Characterisation of HAT-/-. 
 
Mariusz Ratajczak, University of Luiseville, Stem 
Cell Institute at James Brown Cancer 
Center, KY, USA, on cancer stem cell induced 
rhabdomyosarcoma development. 
 
Raffaella Sordella, Cold Spring Harbor 
Laboratories, Cold Spring Harbor, NY, USA, on 
the role of IL-6 in lung carcinogenesis. 
 
William Tse, West Virginia University School of 
Medicine, Morgantown, USA, AF1q in breast 
cancer metastasis. 
 
Olaf Merkel, National Centre for Tumor Disease, 
Heidelberg, Germany, ActD treatment in CLL and 
miRNA in Alk+ cancers 

 
  
Publications 2012 
Laimer D, Dolznig H, Kollmann K, Vesely PW, 
Schlederer M, Merkel O, Schiefer AI, Hassler 
MR, Heider S, Amenitsch L, Thallinger C, Staber 
PB, Simonitsch-Klupp I, Artaker M, Lagger S, 
Turner SD, Pileri S, Piccaluga P, Valent P, 
Messana K, Landra I, Weichhart T, Knapp S, 
Shehata M, Todaro M, Sexl V, Höfler G, Piva R, 
Medico E, Ruggeri BA, Cheng M, Eferl R, Egger 
G, Penninger J, Jaeger U, Moriggl R, Inghirami 
G, & Kenner L. PDGFR blockade is a rational 
and effective therapy for NPM-ALK-driven 
lymphomas. Nature Medicine, 18:1699-704. doi: 
10.1038/nm.2966. [Impact Factor: 22.5] (2012) 
 
Musteanu M, Blaas L, Zenz R, Hoffmann T, 
Grabner B, Schramek D, Kantner HP, Mueller M, 
Kolbe T, Rülicke T, Moriggl R, Kenner L, Stoiber 
D, Penninger J, Popper H, Casanova E & Eferl R. 
A Multi-Hit mouse model to identify cooperating 
Ras effector pathways in lung cancer, Nature 
Methods, 9:897-900. doi: 10.1038/nmeth.2130. 
[Impact Factor: 19.3] (2012) 
 
Klymiuk I, Kenner L, Adler T, Busch DH, 
Boersma A, Irmler M, Fridrich B, Gailus-Durner 
V, Fuchs H, Leitner N, Müller M, Kühn R, 
Schlederer M, Treise I, de Angelis MH, Beckers 
J. In Vivo Functional Requirement of the Mouse 
Ifitm1 Gene for Germ Cell Development, 
Interferon Mediated Immune Response and 
Somitogenesis. PlosOne 7(10): e44609. 
doi:10.1371. 2012. [Impact Factor: 4.4] (2012) 
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Merkel O, Wacht N, Sifft E, Melchardt T, 
Hamacher F, Kocher T, Denk U, Hofbauer JP, 
Egle A, Scheideler M, Schlederer M, Steurer M, 
Kenner L, Greil R. Actinomycin D Induces p53-
independent cell death and prolongs survival in 
high-risk chronic lymphocytic leukemia. 
Leukemia. 2012 Dec;26(12):2508-16 doi: 
10.1038/leu.2012.147. [Impact Factor: 8.966] 
(2012) 
 
Tarnowski M, Schneider G, Amann G, Clark G, 
Houghton P, Barr FG, Kenner L, Ratajczak MZ, 
Kucia M. RasGRF1 regulates proliferation and 
metastatic behavior of human alveolar 
rhabdomyosarcomas. Int J Oncol. 2012 
Sep;41(3):995-1004. doi: 10.3892/ijo.2012.1536. 
[Impact Factor: 2.399] (2012) 
 
Berry D, Schwab C, Milinovich G, Reichert J, Ben 
Mahfoudh K, Decker T, Engel M, Hai B, Hainzl E, 
Heider S, Kenner L, Müller M, Rauch I, Strobl B, 
Wagner M, Schleper C, Urich T, Loy A. 
Phylotype-level 16S rRNA analysis reveals new 
bacterial indicators of health state in acute 
murine colitis. ISME J. 2012 Nov;6(11):2091-106. 
doi: 10.1038/ismej.2012.39. [Impact Factor: 
6.153] (2012) 
 
Hadzijusufovic E, Peter B, Herrmann H, Rülicke 
T, Cerny-Reiterer S, Schuch K, Kenner L, 
Thaiwong T, Yuzbasiyan-Gurkan V, Pickl WF, 
Willmann M, Valent P. NI-1: a novel canine 
mastocytoma model for studying drug resistance 
and IgER-dependent mast cell activation. Allergy 
67(7):858-68. doi: 10.1111/j.1398-
9995.2012.02833.x  [Impact Factor: 6.297] 
(2012) 
 
Friedbichler K, Themanns M, Mueller KM, 
Schlederer M, Kornfeld JW, Terracciano LM, 
Kozlov AV, Haindl S, Kenner L, Kolbe T, Mueller 
M, Snibson KJ, Heim MH & Moriggl R. Growth 
hormone-induced Stat5 signaling causes 
gigantism, inflammation and premature death but 
protects mice from aggressive liver cancer. 
Hepatology, 55:941—52. [Impact Factor: 11.7] 
(2012) 
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3.4. Richard Moriggl 

Topic: Research on Hematopoietic Cancer, 
Ewing´s Sarcoma, Liver and Colorectal 
Carcinoma, Melanoma and Metabolism 
 
Name:   Moriggl, Richard H. (RM) 
Title: Univ. Doz. DI. Dr., Director 
Date of Birth: 17.05.1969 
Nationality: German 
Address: Währingerstr.13a, A-1090 

Vienna, Austria 
Phone: (+43-1) 40160 71210 

Fax: (+43-1) 401609 31300 
e-mail:  richard.moriggl@lbicr.lbg.ac.at 
  

 
 
Group Members: 
From left: Tahereh Javaheri (PhD Student), 
Kristina Müller (PhD Student), Madeleine 
Themanns (PhD Student), Doris Kaltenegger 
(Master Student), Mariangela Galante (PhD 
Student), Maximilian Hofbauer (Master Student), 
Isabel Sobieszek (Master Student), Richard 
Moriggl (RM, Key Researcher), Barbara Maurer 
(PhD Student), Alexander Swoboda (PhD 
Student), Patricia Weiss (PhD Student) 
  
Group and Project Overview: 
The laboratory of RM is specialized on molecular 
analysis of transcription factors and aberrant 
signal transduction pathways, which contribute to 
cancer onset and progression. Cancers studied 
in the group of RM include liver cancer, Ewing´s 
Sarcoma, leukemias, lymphomas, colon cancer 
or melanoma. Work is centered on transgenic 
mouse analysis and verification of results follows 
analysis of human patient samples together with 
clinical oriented research groups. Mouse models 
display persistent or absent JAK-STAT signaling 
in combination with additional cancer promoting 
oncogenes or translocations such as the EWS-
FLI1 childhood cancer translocation product. 
 

Results from the Research Work and Future 
Outlook: 
The research within the group of RM is focused 
on comparative medicine, an emerging field in 
our mission to contribute to translational human 
and animal medicine. With our research we hope 
to bridge the gap between laboratory animal 
models and human patients. We are focussing 
on transgenic cancer mouse models, cytokine 
and growth factor signaling, core cancer pathway 
analysis, molecular mechanisms of action of 
transcription factors and kinases, immunity, 
metabolism and cellular proliferation in the 
context of their roles in driving the establishment 
or progression of cancer. We will continue to 
define key molecules of core cancer pathways as 
oncogenes or tumor suppressors, often specific 
to particular cell types or diseases. Moreover, 
oncogenes or tumor suppressors are dependent 
on the mutational gene driver context, prominent 
themes in the RM lab. Our understanding of the 
context is currently limited and improvements will 
be essential to enable molecular insights into 
disease processes. We work closely with 
genetic/transgenetic, clinical research (both 
human and animal) and with histo-pathology 
labs, both within Austria and international. A list 
of topics studied in the group of RM includes: 
 
3.4.1 Hematopoietic cancer 
We are studying normal and abnormal 
hematopoiesis. We and others have described 
an essential role for STAT5 activation (for 
overview see Moriggl & Ferbeyre, BBA, 2011) in 
the regulation of survival genes in myeloid 
leukemias with a link to PI3K-AKT-mTOR 
activation. We were the first to link serine 
phosphorylation and oligomerization of STAT5 to 
myeloid transformation. We have related the 
findings to human MPN and our current work is 
dissecting how pYSTAT5 synergizes with loss of 
PTEN. Since 2010 we and others have published 
ten original manuscripts relevant to translational 
cancer research focused on hematopoietic 
cancer development (Friedbichler et al., Blood, 
2010; Hoelbl et al., EMBO Mol. Med., 2010; Li et 
al., Blood, 2010; Li et al., Leukemia, 2010; 
Warsch et al., Blood, 2011; Kovacic et al., EMBO 
Mol. Med., 2012; Chatain et al., Oncogene, 2012; 
Warsch et al., Oncotarget, 2012; Laimer et al., 
Nature Medicine, 2012; Sanda et al., Cancer 
Discovery, 2013). Financed by an SFB F28 
network grant, we are currently generating a 
series of haploinsufficient tumor suppressor 
compound mouse models for hematopoietic 
cancer development linked to oncogenic STAT5. 
The RM lab is further involved in therapeutic 
cancer intervention studies, also within the 
context of an SFB F47 network grant. Both SFB 
network contributions are with the Medical and 
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Veterinary Medicine universities of Vienna. The 
SFB grants are funded through the FWF and 
SFB F28 runs since 2006 (http://www.jak-stat.at). 
SFB F28 is headed by Prof. Mathias Müller from 
the Vetmeduni Vienna and deputy speaker is 
Prof. Thomas Decker from the Max Perutz 
Laboratories. SFB F47 is a new grant with 10 
PI´s. It can run for 8 years and it is headed by 
Prof. Peter Valent from the MUV and deputy 
speaker is RM, LBI-CR. The projects focus on 
„JAK-STAT Signaling: From Basics to 
Disease“ and on “Myeloid Neoplasm”. RM’s 
projects are entitled “Leukemogenesis Studies 
with Persistently Activated Forms of STAT5“ and 
“Targeting STAT5-regulated Transcription in 
Myeloid Neoplasms”. 
 

 
Figure 1: Increased gene dosage of a hyperactive 
STAT5a variant in the hematopoietic system (vcS5) 
leads to a leukemic phenotype. A)  Monthly blood 
sampling of vcS5lo (low STAT5a dosage) and vcS5hi 
(high STAT5a dosage under control of the vav 
promoter) mice resulted in no significant differences in 
white blood cell count between low STAT5a 
expressing and wild type mice, but a dramatic increase 
in white blood cells in vcS5hi mice is seen. B) Blood 
smear of a terminally diseased vcS5hi mouse at 40 
weeks of age represents a high amount of 
lymphocytes (dark blue). C and D) More than 80 % 
CD8+ T cells were detected in blood and lymph nodes 
of terminally diseased vcS5hi mice (aged 
approximately 9 months). We use these mice currently 
to push for myeloproliferative disease models using 
compound crosses to important tumor suppressors 
that get monoallelically lost in hematopoietic cancers. 
 
3.4.2 Liver cancer and metabolism  
We have established and molecularly mapped 
the close interaction of a nuclear hormone 
receptor, namely the glucocorticoid receptor 
(GR), with hepatic STAT5 that is largely but not 
exclusively triggered by hepatic activation of 
JAK2 kinase. Disruption of the GR-JAK2-STAT5 
signaling axis causes metabolic syndrome with 
aggressive liver cancer development in the case 
of GR/STAT5 deletion but surprisingly not in the 
case of JAK2 deletion. This finding attributed for 

the first time a tumor suppressor function to the 
STAT5-GR pathway downstream of growth 
hormone and glucocorticoid action for 
hepatocellular carcinoma development and 
progression. Similarly as we have performed with 
STAT5 deletion studies, we currently challenged 
the role of JAK2 for HCC formation. We found a 
metabolic switch in late livers resulting in a much 
less severe cancer phenotype on a GHtg 
background (Figure 2).  
 

 
Figure 2: Development of profound 
hepatosteatosis in GHtgJAK2∆hep and JAK2∆hep 
mice. A) At 12 weeks of age profound hepatosteatosis 
is found in GHtgJAK2∆hep and JAK2∆hep livers, which is 
indicated by the yellowish appearance of livers and 
exceeded fat accumulation in hepatocytes (H&E). B) 
Based on significantly elevated LW/BW ratios, hepatic 
JAK2 deficiency in GHtg animals leads to a more 
severe fatty liver phenotype when compared to 
JAK2∆hep animals. C) In addition, significant 
upregulation of the key regulator of lipogenesis, Pparγ, 
indicates de novo lipogenesis in GHtgJAK2∆hep and 
JAK2∆hep livers contributing to development of fatty 
livers.  
 
We have shown that JAK2, STAT5 and the GR 
are important regulators of growth, sexual 
dimorphism, metabolic and inflammatory control 
in human and rodent models of the development 
and progression of liver cancer. Our findings 
have been reported in 10 manuscripts since the 
original discovery of an essential hepatic GR-
STAT5 interaction (Tronche, Genes & Dev., 
2004; Engblom et al., Genes & Dev., 2007; 
Kornfeld, Fron. Bio., 2008; Blaas et al., 
Hepatology, 2010; Ermakova et al., EMBO Mol. 
Med., 2011; Schneller et al., Hepatology, 2011; 
Mueller et al., Hepatology, 2011; Friedbichler et 
al., Hepatology, 2012; Kornfeld et al., Clin. Endo. 
& Met., 2011; Mueller et al., Mol. Cell. Endo.; 
2012).  
The RM lab is currently pioneering work into how 
lipolysis is regulated by GR-STAT5 action 
(Figure 3). Many cancer patients suffer from a 
progressive weight loss, called cachexia. Cancer 
cachexia is characterized by atrophy of adipose 
tissues and skeletal muscle, resulting in reduced 
quality of life, and a shortened survival time. 
Mobilization of adipose tissue in cancer patients 
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is due to an increased lipolysis induced by tumor 
or host signaling molecules. Glucocorticoids (GC) 
have been hypothesized as potential mediators 
of cancer cachexia, as plasma levels of the pro- 

 
Figure 3: Establishment of a genetic mouse model 
to analyze the prevention of cancer cachexia. We 
have generated a mouse model harboring an adipose 
tissue-specific deletion of the glucocorticoid receptor 
(GRAdipoq) to dissect the importance of GC-GR 
signaling in cancer-induced lipolysis. Initial ‘proof of 
principle’ analyses have displayed that mice with 
impaired GC-GR signaling in adipose tissue have a 
reduced capability to mobilize their adipose tissue 
stores upon a lipolytic challenge: A) Macroscopic 
appearance and histo-pathological analysis of white 
adipose tissue (WAT) from GRAdipoq mice and Control 
littermates upon lipolytic challenge. B) Plasma level of 
non-esterified fatty acids (NEFA) as indicator of 
lipolysis and WAT/ body weight (BW) ratios of 
untreated and lipolytic challenged GRAdipoq mice and 
Control littermates. C) Plasma glucose level as 
indicator of energy metabolism and liver weight (LW)/ 
body weight (BW) ratios of untreated and lipolytic 
challenged GRAdipoq mice and Control littermates. D) 
Sudan III staining of livers from GRAdipoq mice and 
Control littermates upon lipolytic challenge visualize 
hepatic lipid accumulation in Control but not GRAdipoq 
mice. All analyses: 2-month-old male mice, 
n≥6/genotype and treatment. *P<0.05; **P<0.01; 
***P<0.001.  
 
lipolytic steroid hormone are elevated in 
cachectic patients compared to those without 
cachexia. For this study we genetically introduce 
disturbances of the GR-JAK2-STAT5 signaling 
axis, since we have shown previously that it 
causes metabolic syndrome and peripheral 
lipolysis. Thus, we deleted the GR or STAT5 from 
fat tissues. We confirmed in preliminary 
experiments that peripheral fat depots cannot be 
mobilized under physiologic challenge. Many 
cancer patients suffer from a progressive weight 
loss, called cachexia. 
 
3.4.3 Colorectal cancer  
We are also studying normal and abnormal GI 
tract function and colorectal carcinomas 
(Corvinus et al., Neoplasia, 2005; Tsareva et al., 
Neoplasia, 2007; Zugowski et al., Biol. Chem., 

2011; Gilbert et al., EMBO Mol. Med., 2012). 
Current work in collaboration with international 
research groups is addressing regulation of the 
tight junction through cytokine signaling in 
epithelial cells and intestinal stem cells. In 
addition, the RM lab is involved in therapeutic 
intervention studies for chronic inflammatory 
processes and colorectal cancer prevention. We 
are preparing three manuscripts for publication. 
We are active in an international collaboration 
project on one NIH grant and several other 
international grant applications currently 
submitted. 
 
3.4.4 Ewing´s sarcoma 

Figure 4: Expression of EWS-FLI1 in limb 
mesenchyme blocks TGF-beta signaling. We found 
that EWS-FLI1 (EF) expression caused a significant 
down-regulation of SMAD1/5. Subsequently, 
expression of SMAD downstream target genes such 
as DLX5, RUNX2 and OSTERIX were diminished, but 
the proliferation rate was not significantly changed as 
analyzed by Ki67 staining. Section analysis with 
specific colorimetric staining or specific antibody 
immune-histochemical (IHC) staining of limb elements 
(consecutive sections) from wildtype and EFPrx1 
embryos (E14.5 and E16.5) or postnatal mice at day 
one (P1) is shown. A) Dimethylmethylene blue 
(DMMB) staining shows drastic reduction of 
Glycosaminoglycan, a marker for chondrocytes in 
mutant embryos. B) An HA-tag specific antibody 
staining was used to detect the aberrant EF 
translocation product. EF expression was high at 
E13.5 and E16.5 embryo development, but lower from 
expression levels at P1. IHC using antibodies specific 
for C) SMAD1/5, D) DLX5, E) RUNX2 and F) 
OSTERIX shows that their expression is highly 
reduced. G) Ki67 staining does not show a significant 
difference. 
 
The RM lab runs a collaborative research effort 
on Ewing´s Sarcoma, mainly funded by and 
undertaken together with the LBI-CR Partner 
Prof. Heinrich Kovar from the CCRI, Vienna. 
Bone analysis is undertaken in collaboration with 
Prof. Reinhold Erben, University of Veterinary 
Medicine, Vienna. We are attempting to establish 
an inducible transgenic mouse model for Ewing's 
sarcoma, the second most frequent type of 
juvenile bone tumor in humans. We have 



Ludwig Boltzmann Institute for Cancer Research (LBI-CR)     

Annual Report 2012//3       34

expressed the EWS-FLI1 translocation with 
mesenchyme specific and/or inducible Cre. As 
further driver mutations we chose loss of Ink4a 
tumor suppressors. We are currently preparing 
two manuscripts on Ewing´s Sarcoma research. 
 
3.4.5 Metastasizing melanoma 

Figure 5: Evaluating the role of STAT5 in 
melanoma tumor formation. A)  We generated a new 
melanoma mouse model that harbors a floxed STAT5 
allele and a Cre transgene specifically expressed 
under the tyrosinase promoter, which is only active in 
melanocytes of the skin. These mice were crossed to 
mice lacking the Ink4a gene locus, which is known to 
lead to a predisposition to melanoma in patients. 
Additionally, the model harbors a typical early 
occurring melanoma mutation, the N-RasQ61K 
mutation, also expressed under the tyrosinase 
promoter. The N-RasQ61K mutation leads to 
hyperpigmentation of the skin, as can be seen e.g. in 
human nevi. Currently ongoing is a STAT5ab/3 triple 
knockout model to gain insight into potential 
compensatory effects between these two transcription 
factors. B) The knockout was confirmed in immune-
histochemical STAT5 staining in primary melanomas, 
comparing Cre positive and Cre negative mice. C) The 
differences in survival and metastasis formation in 
these mice are currently under investigation, 
particularly if metastasis is frequently from cells 
escaping the STAT deletion. Lung, lymph node and 
liver metastases are shown as examples. 
 
We have established four different genetic 
mouse models to address the role of STAT 
transcription factors in metastasizing melanoma 
driven by oncogenic RAS and loss of Ink4a tumor 
suppressors. We deleted STAT1, STAT3, 
STAT5a/b or STAT3/5a/5b conditionally as these 
transcription factors are regarded as key 
molecules for melanoma progression. The work 
is still unpublished and was added to the work of 
the RM group recently, funded by a melanoma 
donation. 
 
Changes During the Year 
The group expanded recently to 10 scientists 
financially made possible through the SFB third 
party grants funded by the FWF and the 
melanoma donation. Dr. Harini Nivarthi 
graduated with distinction. She continued as a 
postdoc for half a year at the LBI-CR and moved 
to her next career step to make a postdoctoral 
stay with the Centre of Molecular Medicine, 

where she joined the group of R. Kralovics to 
continue collaborative work on MPN, also within 
the two SFB frameworks. Mag. Susanne Winkler, 
finished her master thesis and joint Boehringer 
Ingelheim. Matthias Hager moved to industry, 
Alexander Swoboda followed in the melanoma 
project financed through the melanoma grant 
donation. Three new master students and two 
new PhD students were hired. 
 
New Perspectives 
The project diversity in the group of RM is fruitful 
for the LBI-CR and Partners. One new direction is 
the cancer cachexia and also the metastatic 
melanoma project is a new group direction where 
we need to explore new cancer research areas. All 
PhD 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 was improved through a new in house 
mouse facility refurbished by the LBI and 
renovated by the MUV. 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 PhD 
students in the first year, to advise them further 
on, but also to allow them to gain independence 
quickly where they can show that they have 
learned to design their own research project. 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. We used the software 
packages of our Partner TissueGnostics in several 
publications.  
 
Scientific Cooperations 
There are close collaborations with all groups in 
the two SFBs and within the LBI-CR and its 
Partners. Laboratory members or our translation 
models are regularly sent to collaborators. Our 
comparative translational cancer research is best 
illustrated by the joint publications with our 
collaborators listed below: the principle 
investigators are our long-term collaborators. 
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.  
 
National 
Prof. Fritz Aberger, University Salzburg, skin 
cancer and hedgehog signaling 
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Prof. Thomas Decker, MFPL Vienna, STAT1 in 
melanoma 
 
Prof. Reinhold Erben, University of Veterinary 
Medicine, Vienna, Ewing´s sarcoma 
 
Prof. Heinrich Kovar, CCRI Vienna, Ewing´s 
sarcoma 
 
Dr Robert Kralovics, CeMM, MPN mouse models  
 
Prof. Wolfgang Mikulits, Medical University 
Vienna, liver cancer 
 
Prof. Mathias Müller, University of Veterinary 
Medicine, Vienna, Tyk2 and transgenesis 
 
Prof. Thomas Rülicke, University of Veterinary 
Medicine, Vienna, mouse models 
 
Prof. Veronika Sexl, University of Veterinary 
Medicine, Vienna, JAK-STAT in cancer, CML 
resistance mechanisms and CDK6  
 
Prof. Michael Trauner, Medical University Vienna, 
metabolism and liver cancer 
 
Prof. Peter Valent, Medical University Vienna, 
MPN and leukemia 

International 
Prof. K.D. Bunting, Emory University, Atlanta, 
USA, interference with inhibitors of the PI3K-
AKT-mTOR cascade in neoplastic cells 
 
Prof. M. Deininger, Utah Huntsman CI, Salt Lake 
City, USA, STAT3/5 in the evolution and 
progression of CML and targeting them 
 
Prof. K. Friedrich, Institute for Biochemistry, 
Friedrich Schiller University Jena, Jena, 
Germany, colorectal cancer 
 
Prof. B. Groner, Georg-Speyer-Haus, Frankfurt, 
Germany, oncogenic STAT3/5 
Prof. X. Han, Cincinnati Children's Hospital 
Medical Center, Cincinnati, USA, cytokine 
signaling in the GI tract for inflammatory and 
neoplastic disease 
 
Prof. M. Heim and Prof. L. Terracciano, 
University Hospital Basel, Basel, Switzerland, 
liver cancer and metabolism 
 
Prof. L. Hennighausen and Prof. J. O´Shea, NIH, 
Washington, USA, immunity, mouse models of 
STAT function 
 

Prof. F. Gouilleux, Université Rabelais, Tours, 
France, STAT5 in leukemogenesis and PI3K-
AKT-mTOR signaling 
 
Prof. AT. Look, Dana Farber, Boston, USA, T-cell 
leukemia and mutated JAK kinases 
 
Prof. G. Müller-Newen, RWTH Aachen, 
Deutschland, STAT5 shuttling in CML and AML 
 
Prof. W. Tse, West Virginia University School of 
Medicine, Morgantown, USA, AF1q in breast 
cancer metastasis 
 
Prof. J. Tuckermann, University Ulm, Ulm, 
Germany, GR-STAT5 in hematopoietic cells and 
for metabolic control 
 
Prof. K.U. Wagner, Eppley Institute for Research 
in Cancer and Allied Diseases, Omaha, USA, 
JAK2-STAT5 signaling and transgenic mouse 
models 
 
Publications 2012 
Group members developed several projects to 
publication quality. PhD projects were largely 
carried out independently. New cancer mouse 
models and phenotypes were pioneered to 
explore abnormal processes that promote cancer 
development and progression. As in the past 
years we got also in 2012 molecular insight, best 
reflected by our publications together with our 
Partners or collaborators (see below).  
 
Sanda T, Tyner JW, Gutierrez A, Ngo VN, Glover 
J, Chang BH, Yost A, Ma W, Fleischmann AG, 
Zhou W,Yang Y, Kleppe M, Ahn Y, Tatarek J, 
Kelliher MA, Neuberg DS, Levine RL, Moriggl R, 
Müller M, Gray NS, Jamieson CHM, Weng AP, 
Staudt LM, Druker BJ, Look AT. Cancer 
Discovery, in press. PMID: 23471820 [Impact 
Factor pending] (2013) 
 
Warsch W, Grundschober E, Berger A, Gille L, 
Cerny-Reiterer S, Tigan AS, Hoelbl-Kovacic A, 
Valent P, Moriggl R, Sexl V. STAT5 triggers 
BCR-ABL1 mutation by mediating ROS 
production in chronic myeloid leukemia. 
Oncotarget, in press. PMID: 23458731 [Impact 
Factor: 4.8] (2013) 
 
McGuckin CP, Jurga M, Miller AM, Sarnowska A, 
Wiedner M, Boyle NT, Lynch MA, Jablonska A, 
Drela K, Lukomska B, Domanska-Janik K, 
Kenner L, Moriggl R, Degoul O, Perruisseau-
Carrier C, Forraz N. Ischemic brain injury: a 
consortium analysis of key factors involved in 
mesenchymal stem cell-mediated inflammatory 
reduction. Archives of Biochemistry and 
Biophysics, in press. doi:pii: S0003-
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9861(13)00049-0. 10.1016/j.abb.2013.02.005. 
[Impact Factor: 2.9] (2013) 
 
Laimer D, Dolznig H, Kollmann K, Vesely PW, 
Schlederer M, Merkel O, Schiefer AI, Hassler 
MR, Heider S, Amenitsch L, Thallinger C, Staber 
PB, Simonitsch-Klupp I, Artaker M, Lagger S, 
Turner SD, Pileri S, Piccaluga P, Valent P, 
Messana K, Landra I, Weichhart T, Knapp S, 
Shehata M, Todaro M, Sexl V, Höfler G, Piva R, 
Medico E, Ruggeri BA, Cheng M, Eferl R, Egger 
G, Penninger J, Jaeger U, Moriggl R, Inghirami 
G, & Kenner L. PDGFR blockade is a rational 
and effective therapy for NPM-ALK-driven 
lymphomas. Nature Medicine, 18:1699-704. doi: 
10.1038/nm.2966. [Impact Factor: 22.5] (2012) 
 
Chatain N, Ziegler P, Fahrenkamp D, Jost E, 
Moriggl R, Schmitz-Van de Leur H, Müller-
Newen G. Src family kinases mediate 
cytoplasmic retention of activated STAT5 in BCR-
ABL-positive cells. Oncogene, in press. doi: 
10.1038/onc.2012.369. [Impact Factor: 6.4] 
(2012) 
 
Musteanu M, Blaas L, Zenz R, Hoffmann T, 
Grabner B, Schramek D, Kantner HP, Mueller M, 
Kolbe T, Rülicke T, Moriggl R, Kenner L, Stoiber 
D, Penninger J, Popper H, Casanova E & Eferl 
R. A Multi-Hit mouse model to identify 
cooperating Ras effector pathways in lung 
cancer, Nature Methods, 9:897-900. doi: 
10.1038/nmeth.2130. [Impact Factor: 19.3] 
(2012) 
 
Kovar H, Alonso J, Aman P, Aryee DN, Ban J, 
Burchill SA, Burdach S, De Alava E, Delattre O, 
Dirksen U, Fourtouna A, Fulda S, Helman LJ, 
Herrero-Martin D, Hogendoorn PC, Kontny U, 
Lawlor ER, Lessnick SL, Llombart-Bosch A, 
Metzler M, Moriggl R, Niedan S, Potratz J, 
Redini F, Richter GH, Riedmann LT, Rossig C, 
Schäfer BW, Schwentner R, Scotlandi K, 
Sorensen PH, Staege MS, Tirode F, Toretsky J, 
Ventura S, Eggert A, Ladenstein R. The first 
European interdisciplinary ewing sarcoma 
research summit. Frontiers in Oncology, 2:54. 
doi: 10.3389/fonc.2012.00054. [Impact Factor 
pending] (2012) 
 
Kovacic B, Hoelbl A, Litos G, Alacakaptan M, 
Schuster C, Fischhuber KM, Kerenyi MA, Stengl 
G, Moriggl R, Sexl V & Beug H. Diverging fates 
of cells of origin in acute and chronic leukemia. 
EMBO Molecular Medicine, 4:283-297 [Impact 
Factor: 10.3] (2012) 
 
Gilbert S, Zhang R, Denson L, Moriggl R, 
Steinbrecher K, Shroyer N, Lin J & Han X. 
Enterocyte STAT5 promotes mucosal wound 

healing via suppression of myosin light chain 
kinase-mediated loss of barrier function and 
inflammation. EMBO Molecular Medicine, 
4:109-24. [Impact Factor: 10.3] (2012) 
 
Friedbichler K, Themanns M, Mueller KM, 
Schlederer M, Kornfeld JW, Terracciano LM, 
Kozlov AV, Haindl S, Kenner L, Kolbe T, Mueller 
M, Snibson KJ, Heim MH & Moriggl R. Growth 
hormone-induced Stat5 signaling causes 
gigantism, inflammation and premature death but 
protects mice from aggressive liver cancer. 
Hepatology, 55:941—52. [Impact Factor: 11.7] 
(2012) 
 
Mueller KM, Themanns M, Friedbichler K, 
Kornfeld JW, Esterbauer H, Tuckermann JP & 
Moriggl R. Hepatic growth hormone and 
glucocorticoid receptor signaling in body growth, 
steatosis and metabolic liver cancer 
development. Molecular and Cellular 
Endocrinology, 361:1-11. doi: 
10.1016/j.mce.2012.03.026.  [Impact Factor: 
4.2] (2012) [review article] 
 
Krämer O & Moriggl R. Acetylation and 
sumoylation control STAT5 activation 
antagonistically. JAK-STAT 1:3, 203–207; 
Landes Bioscience, PubMed certification is 
expected in 2013. [Impact Factor pending] 
(2012) [review article]  
 
Nivarthi H, Friedbichler K & Moriggl R. Stat5 as 
a hematopoietic master regulator for 
differentiation and neoplasia development. Jak-
Stat Signaling: from Basics to Disease, edited 
by Thomas Decker and Mathias Müller. ©2011 
Springer 153-169. (2012) [book chapter] 
 

 
 
Celebrating research publications with group members 
from the RM lab in summer 2012. 
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3.5. Dagmar Stoiber-Sakaguchi 

Topic: Childhood Leukemia, Lymphoma and a 
Multi-Hit Mouse Model  
 
Name:   Dagmar Stoiber-Sakaguchi 
Title: 
Date of Birth: 

Mag. Dr. 
27.01.1973 

Nationality: Austrian 
Address: Währingerstr.13a, A-1090 

Vienna, Austria 
Phone: (+43-1) 40160 71240 
Fax:    (+43-1) 40160 931300 
e-mail:   dagmar.stoiber@lbicr.lbg.ac.

at 
  
 

 
 
Group Members: 
(from left to right): 
Jaqueline Horvath (Biomedical Scientist) 
Tatsuaki Mizutani (Postdoc) 
Eva Bauer (PhD Student) 
Dagmar Stoiber-Sakaguchi (Key Researcher) 
 
Group and Project Overview 
The group members of Dagmar Stoiber-
Sakaguchi are one PhD student (Eva Bauer), 
one postdoctoral fellow (Tatsuaki Mizutani, until 
January 2013) and one research assistant 
(Jaqueline Horvath). The team focuses on the 
investigation of secondary hits in the 
development of hematopoietic malignancies. In a 
collaborative effort with Dr. Renate Panzer from 
the CCRI, St. Anna Kinderkrebsforschung, 
Vienna, we are studying childhood leukemia, in 
particular ETV6-RUNX1 (also known as TEL-
AML1) positive leukemia. The t(12;21)(p13;q22) 
chromosomal translocation is the most frequent 
translocation in childhood progenitor B-acute 
lymphoblastic leukemia (BCP-ALL) and results in 
the expression of the ETV6-RUNX1 fusion 
protein. The ETV6-RUNX1 fusion is assumed as 
the “first hit” in ETV6-RUNX1+ BCP-ALL and 
additional genetic alterations have to occur in 
ETV6-RUNX1+ cells for leukemic transformation. 
We focus on mouse models for this type of 
leukemia.  

On the other hand we are working on a new 
mouse model to investigate the development of 
myeloproliferative disorders (MPD). For this 
project we use the Multi-Hit technology and 
thereby aim at studying the co-operativity of 
several signaling pathways.  
In addition, we are interested in the role of Stat3 
and type I interferon signaling in leukemia 
development and tumor surveillance. 
 
Results from the Research Work and Future 
Outlook: 
3.5.1 ETV6-RUNX1+ childhood leukemia 
To closely mimic the situation in children with 
ETV6-RUNX1+ leukemia, we aimed at 
establishing ETV6-RUNX1 transgenic mice that 
can be used as the so-called “first hit” in a mouse 
model. We have generated ETV6-RUNX1 
transgenic mice at the transgenic mouse facility 
of our Partner institution IMP. Analysis of the 
transgenic mice revealed B cell specific 
expression of the transgene. Furthermore, young 
transgenic animals display no gross 
abnormalities as analyzed by histopathology. The 
mice are further bred with mutant mice that could 
potentially serve as second hits in 
leukemogenesis.  
By using a bone marrow/fetal liver transplantation 
approach our group is also testing the co-
operativity of the different candidate genes with 
ETV6-RUNX1. Hematopoietic stem cells are 
infected with distinct retroviruses encoding for the 
candidate genes and these are subsequently 
transplanted into lethally irradiated syngenic 
recipient mice. We have generated stable virus 
 

 
 
Figure 1: Viral infection of hematopoietic stem 
cells. GFP expression of the viral producer cell lines to 
trace target gene expression is shown on the left side. 
On the right side GFP expression in stem cells is 
indicated. These stem cells are further used for in vitro 
and in vivo experiments.     
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producer cell lines for efficient infection of stem 
and progenitor cells (Figure 1). We are currently 
working on this transplantation model by 
optimizing conditions and including different 
candidate genes.  
Furthermore, we also address questions of gene 
co-operativity in ETV6-RUNX1+ leukemia in 
xenotransplant studies with our collaboration 
partner from the CCRI.  
 
3.5.2 Multi-Hit mice for myeloproliferative 
disorders (MPDs) 
Myeloproliferative neoplasms are defined as a 
heterogenous group of disorders characterized 
by cellular proliferation of one or more 
hematologic cell lines in the peripheral blood. 
MPDs include mainly Polycythemia Vera (PV), 
Essential Thrombocytosis (ET), Myelofibrosis 
(MF) and Chronic Myelogenous Leukemia (CML). 
In our project on MPD we have also made use of 
the Multi-Hit strategy (described in more detail by 
the groups of Emilio Casanova and Robert Eferl) 
to study the co-operativity of different genes and 
signaling pathways. Briefly, several putative 
oncogenes are combined on a Multi-Hit vector. 
Mice carrying this Multi-Hit vector are crossed 
with Mx-Cre transgenic mice for inducible Cre 
expression. Upon induction of low levels of Cre 
activity, each cell will activate a random 
combination of proto-oncogenes on the Multi-Hit 
vector. Transgenic cells expressing the right 
combination of proto-oncogenes will undergo 
positive selection for clonal expansion of these 
cells. Phenotypic characterization of the 
hematopoietic cells will highlight which 
combination of candidate genes is required for 
MPD development.  
We have generated a Multi-Hit BAC with 
constitutive active forms of Jak1, Jak2 and 
PI3Kas candidate genes. This construct was 
used for the generation of transgenic mice. The 
founder animals were bred to Mx-cre transgenic 
animals. Double transgenic mice display first 
disease symptoms already as early as four weeks 
after poly I:C application. For example mice 
display first elevated hematocrit levels, then also 
splenomegaly or infiltration of hematopoietic cells 
into the liver. We are currently performing colony 
PCR to identify the respective combination of hits 
in the diseased mice. This project was also 
supported by a Marie Curie fellowship. 
 
3.5.3 Function of Stat3β in hematopoietic 
malignancy 
Stat3 is a member of the Stat family that can be 
activated by a variety of cytokines and is 
implicated in hematopoietic cell differentiation. 
Dysregulation of Stat3 is associated with 
tumorigenesis. Two isoforms of Stat3 exist: full 
length Stat3α and the truncated form Stat3β 
lacking the transactivation domain. In contrast to 
Stat3α, little is known regarding the role of Stat3β 

in the hematopoietic compartment. To unravel the 
role of Stat3β in hematopoietic tumors a 
conditional Stat3β transgenic mouse has been 
generated (in collaboration with Dr. Emilio 
Casanova). These mice were crossed with Mx-Cre 
transgenic animals and are currently analyzed. 
Upon poly I:C injection transgene expression can 
be detected in hematopoietic cells (Figure 2). To 
test whether increased expression of Stat3β 
impacts on tumorigenesis the mice will be 
challenged with hematopoietic tumor models. 

Figure 2: Conditional transgenic mice for the Stat3β 
gene. (A) Schematic overview of the Stat3β transgene 
construct. Flag-tagged Stat3β cDNA was placed 
downstream of a loxP-flanked cassette containing a 
triple transcriptional termination sequence (Stop). (B) 
Western blot analysis with the indicated antibodies. 
Arrow and * indicate Stat3β and Stat3α, respectively. 
(C) YFP expression in bone marrow cells as analyzed 
by flow cytometry. 
 
3.5.4 Type I interferon in leukemia 
development and tumor surveillance 
This project was funded by the Austrian Science 
Fund (FWF, project P19534-B13) where the 
grant proposal was already submitted before the 
start of the LBI-CR at the MUV (2006-2010). Mice 
with impaired type I interferon (IFN) signaling 
(Ifnar1-/- and Ifnb-/- animals) were shown to be 
more prone to develop Abelsonvirus-induced 
leukemia/ lymphoma. This is not due to a tumor 
cell intrinsic effect, but rather relies on alterations 
within the tumor environment. Previous work has 
revealed that Abelson-induced leukemogenesis 
is mainly subjected to natural killer (NK) cell 
mediated tumor surveillance. Therefore, we 
concentrated on the NK cell compartment in mice 
with impaired type I IFN signaling. When these 
mice were challenged with B16F10 melanoma 
cells, another tumor model that is controlled by 
NK cells, they developed more tumor cell 
infiltration into the lungs than wild type controls 
(Mizutani et al., OncoImmunology 2012; Figure 
3). When we deleted Ifnar1 specifically in NK 
cells we could reveal that despite the necessity 
for type I IFN in NK cell maturation the 
expression of IFNAR1 on mature NK cells 
themselves is not required for efficient tumor 
surveillance. 
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To further study type I IFN signaling in tumor 
surveillance we currently employ also T cell 
dependent tumor models. This project is a 
collaboration with Veronika Sexl, Birgit Strobl and 
Mathias Müller from the University of Veterinary 
Medicine, Vienna. 
 

 
 
Figure 3: Type I IFN is essential for surveillance of 
B16F10 melanoma cells. Representative lungs two 
weeks after intravenous injection of B16F10 melanoma 
cells are depicted (A). The lung/body weight ratio was 
higher in mice with impaired type I IFN signaling when 
compared with WT mice (B). 
 
Changes During the Year 
Tatsuaki Mizutani finished his postdoctoral period 
in the group in the end of January 2013 and 
moved back to Japan where he has obtained an 
assistant professor position at the University of 
Nagasaki. 
 
Aims and Milestones 
We analyzed the ETV6-RUNX1 transgenic mice 
and established bone marrow transplantation and 
xenotransplantation models for ETV6-RUNX1+ 
leukemia. We also analyzed the Multi-Hit 
transgenic mice for myeloproliferative disorders. 
Although the phenotype of the Multi-Hit mice for 
MPD looks promising, additional experiments 
need to be performed to validate the Multi-Hit 
technology approach in this context. In parallel 
we have described the role of type I IFN in 
Abelsonvirus-induced leukemia/lymphoma which 
resulted in a publication in OncoImmunology in 
2012. 
 
 
 
 
New Perspectives 

Besides a bone marrow transplantation model for 
ETV6-RUNX1+ leukemia a fetal liver 
transplantation model is currently established to 
more closely resemble the situation in human 
patients. Accordingly, different xenotransplant 
protocols are also generated together with the 
Partner from the CCRI.  
The results we obtained with the Multi-Hit mice 
for myeloproliferative disease (MPD) are very 
interesting, however we need to perform further 
analyses to identify the contribution of the 
different candidate genes to the observed 
phenotype. For example we need to test for the 
expression of each oncogene at the cellular level 
by using colony PCR or in situ hybridization.  
We will employ the Stat3β transgenic mice in 
tumor models to learn about the role of Stat3β in 
hematopoietic malignancies. 
We aim at further elucidating the Tyk2 - type I 
IFN axis in tumor surveillance. To do so we 
perform T cell dependent tumor models in mice 
deficient for different components of IFN 
signaling. 
 
Scientific Cooperations 
National 
 
Prof. M. Busslinger, IMP, Vienna, Austria, for the 
ETV6-RUNX1 project 
 
Dr. T. Decker, Institute of Microbiology and 
Genetics, Vienna, Austria, for Jak-Stat signaling 
 
Dr. W. Ellmeier, Institute of Immunology, Medical 
University of Vienna, Austria, for lymphocyte 
function 
 
Dr. T. Felzmann and Dr. A. Dohnal, Children´s 
Cancer Research Institute, St. Anna 
Kinderkrebsforschung, Vienna, Austria 
 
Dr. M. Müller, Institute of Animal Breeding and 
Genetics, University of Veterinary Medicine, 
Vienna, Austria, for Jak-Stat signaling 
 
Dr. R. Panzer, Children´s Cancer Research 
Institute, St. Anna Kinderkrebsforschung, Vienna, 
Austria, for leukemia 
 
Dr. N. Rohr-Udilova, Division of Gastroenterology 
and Hepatology, Internal Medicine III, Medical 
University of Vienna, Vienna, Austria, for 
xenotransplant studies  
 
Dr. V. Sexl, Institute of Pharmacology and 
Toxicology, University of Veterinary Medicine, 
Vienna, Austria, for tumor immunosurveillance 
 
Dr. B. Strobl, Institute of Animal Breeding and 
Genetics, University of Veterinary Medicine, 
Vienna, Austria, for Jak-Stat signaling 
International 
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Dr. C. Baum, Institute of Experimental 
Hematology, Hannover Medical School, 
Hannover, Germany, for retroviral experiments 
 
Dr. U. Kalinke, Institute for Experimental Infection 
Research, TWINCORE, Centre for Experimental 
and Clinical Infection Research, Hannover, 
Germany, on interferon signaling 
 
Dr. S. Lienenklaus, Department for Molecular 
Immunology, Helmholtz Centre for Infection 
Research, Braunschweig, Germany, on 
interferon signaling 
 
Dr. R. Piekorz, University of Düsseldorf, 
Germany, for a Multi-Hit project relevant to 
multiple types of cancer 
 
Dr. V. Poli, Department of Genetics, Biology and 
Biochemistry, Molecular Biotechnology Center, 
University of Turin, Italy, on Stat3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Publications 2012 
 
Mizutani T, Neugebauer N, Putz EM, Moritz N, 
Simma O, Zebedin-Brandl E,  Gotthardt D, 
Warsch W, Eckelhart E, Kantner HP, Kalinke U, 
Lienenklaus S, Weiss S, Strobl B, Müller M, Sexl 
V & Stoiber D. Conditional IFNAR1 ablation 
reveals distinct requirements of type IFN 
signaling for NK cell maturation and tumor 
surveillance. OncoImmunology, 1:1027-37. 
PMID: 23170251 [Impact Factor pending] 
(2012) 
 
Musteanu M, Blaas L, Zenz R, Hoffmann T, 
Grabner B, Schramek D, Kantner HP, Mueller M, 
Kolbe T, Rülicke T, Moriggl R, Kenner L, Stoiber 
D, Penninger J, Popper H, Casanova E & Eferl 
R. A Multi-Hit mouse model to identify 
cooperating Ras effector pathways in lung 
cancer, Nature Methods, 9:897-900. doi: 
10.1038/nmeth.2130. [Impact Factor: 19.3] 
(2012) 
 
Kernbauer E, Maier V, Stoiber D, Strobl B, 
Schneckenleithner C, Sexl V, Reichart U, Reizis 
B, Kalinke U, Jamieson A, Müller M & Decker T. 
Conditional Stat1 ablation reveals the importance 
of interferon signaling for immunity to Listeria 
monocytogenes infection. PLoS Pathogens 8: 
e1002763. doi: 10.1371/journal.ppat.1002763. 
[Impact Factor: 9.1] (2012) 
 
Rohr-Udilova N, Sieghart W, Eferl R, Stoiber D, 
Björkhem-Bergman L, Eriksson LC, Stolze K, 
Hayden H, Keppler B, Sagmeister S, Grasl-
Kraupp B, Schulte-Hermann R & Peck-
Radosavljevic M. Antagonistic effects of selenium 
and lipid peroxide on growth control in early 
hepatocellular carcinoma. Hepatology 55:1112-
21. doi: 10.1002/hep.24808. [Impact Factor: 
11.7] (2012) 
 
Fuka G, Kantner HP, Grausenburger R, Inthal A, 
Bauer E, Krapf G, Kaindl U, Kauer M, Dworzak 
MN, Stoiber D, Haas OA & Panzer-Grümayer R. 
Silencing of ETV6/RUNX1 abrogates 
PI3K/AKT/mTOR signaling and impairs 
reconstitution of leukemia in xenografts. 
Leukemia 26:927-33.322. [Impact Factor: 9.6] 
(2012) 
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4. Scientific Programs  

4.1. 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 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 PhD program 
of the MUV and accessible to outside PhD 
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 PhD Program of the MUV and joined by 
outside PhD 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.  
 

4.2. Administrative Meetings 

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 Heinrich Kovar from the Partner 
institution CCRI about the joint Ewing´s Sarcoma 
mouse projects. Regular meetings of Dagmar 
Stoiber-Sakaguchi and Renate Panzer from the 
CCRI on the ETV6-RUNX1 projects. Regular 
meetings of LBI-CR groups with groups of M. 
Müller, M. Busslinger, T. Rülicke, R. Erben, H. 
Kovar, R. Panzer, T. Lion, T. Felzmann, T. 
Decker, M. Baccarini, E. Ogris, C. Seiser, P. 
Valent, V. Sexl, M. Freissmuth, H. Sitte, H. 
Stockinger, D. Kerjaschki, P. Petzelbauer, H. 
Esterbauer, M. Trauner, U. Jäger, and M. Susani 
from the Partner institutions were arranged.  
 
 
 

 
 
20.01.2012 MUV Staffmeeting 
All Key Researchers if present 
 
24.02.2012 MUV Staffmeeting 
All Key Researchers if present 
 
24.05.2012 13th Boardmeeting LBI-CR 
Dr. Richard Moriggl, Dr. Robert Eferl 
 
01.06.2012 MUV Staffmeeting 
All Key Researchers if present 
 
06.07.2012 MUV Staffmeeting 
All Key Researchers if present 
 
07.09.2012 MUV Staffmeeting 
All Key Researchers if present 
 
19.10.2012 MUV Staffmeeting 
All Key Researchers if present 
 
30.11.2012 MUV Staffmeeting 
All Key Researchers if present 
 
23.11.2012 14th Boardmeeting LBI-CR 
Dr. Richard Moriggl, Dr. Lukas Kenner 
 
4.3 Scientific Presentations 

Invited Speaker / Keynote Lecture, Visiting Guest 
Scientist, Joint Seminar, Scientific Training of 
Employees Abroad, Workshop and Conference 
Participation 
Monthly SFB-F28 meetings took place at the LBI-
CR/MUV campus that were organized by the LBI-
CR (for information see: www.jak-stat.at).  
 
09.01.2012 Invited Speaker – Andreas Villunger 
Biocenter, Division of Developmental 
Immunology, Innsbruck Medical University 
Title: “Is there a role for the PIDDosome in tumor 
suppression?” 
 
12.01.2012 Internal SFB - Seminar: Institute of 
Pharmacology, Medical University of Vienna, 
Jasmin Svinka (Eferl group), Madeleine Themans 
(Moriggl group), External speaker: Sylvia Knapp 
(CeMM/MUV) 
 
19.01.2012 Invited Speaker/Keynote Lecture in 
Innsbruck; Lukas Kenner 
Title: “Role of AP-1 in NPM-ALK 
lymphomagensis” 
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20.01.2012 Joint Seminar and Discussion with 
Diego Calvisi 
Institute for Cancer Research, Borschkegasse, 
Vienna 
Title: “ Hydrodynamic gene delivery as a tool to 
study the cooperation of multiple oncogenic 
events in liver cancer” 
 
23.01.2012 Joint Seminar and Discussion with 
Thomas Stulnig - Leiter Christian Doppler-Labor 
f. Kardiometabolische Immuntherapie & 
Klin.Abtlg.f. Endokrinologie u. Stoffwechsel, 
Klinik f. Inn.Med.III, 
Title: “Inflammation – a clue to diabetes and 
cardiovascular disease“ 
Hosts: Lukas Kenner and Dontscho Kerjaschki 
 

 
 
Dr. Olaf Merkel, Dr. Richard Moriggl, Dr. William Tse 
and Dr. Kevin Bunting discuss on cancer research on 
the 103rd AACR meeting in Chicago. 
 
30.01.2012 Invited Speaker – Clemens A. 
Schmitt 
Hematology, Oncology, and Tumor Immunology, 
Charité - Universitätsmedizin Berlin (CVK), and 
Max-Delbrück-Center for Molecular Medicine 
Title: “Utilizing senescence-associated 
vulnerabilities in cancer therapy” 
 
03.02.2012 Invited Speaker – Giorgio Inghirami 
Department of Biomedical Science and Human 
Oncology, Center of Experimental Medicine and 
Research (CeRMS), University of Turin 
Title: “Are ALCL including one or two or more 
entities?” 
 
06.02.2012 Invited Speaker – Johannes Zuber 
IMP - Institute of Molecular Pathology, Vienna 
Biocenter 
Title: “Probing leukemia drug targets using 
advanced in-vivo RNAi” 
 
06.02.-10.02.2012 Course of Cytometry, Vienna - 
Jaqueline Horvath 

 
24.02.-26.02.2012 Jak-Stat Scientific Advisory 
Board Meeting and Retreat (see http://www.jak-
stat.at) Langenlois, Austria 
Participation and Speakers: Dr. Richard Moriggl 
Title: “Leukemogenesis Studies with Persistently 
Activated Forms of STAT5 and the GH-JAK2-
STAT5-GR Interplay in Liver Cancer 
Development”; Dr. Robert Eferl 
Title: “Stat1 and Stat3 functions in intestinal 
cancer” 
 

 
 
SFB F28 Scientific Advisory Board Meeting in 
Langenlois, Austria. 
 
27.02.- 29.02.2012 Invited Speaker/Keynote 
Lecture in Belfast, 
The Centre for Cancer Research and Cell 
Biology, Queen’s University Belfast 
Lukas Kenner 
Title: “News from STAT3 in prostate cancer and 
AP-1 in NPM-ALK lymphomagenesis” 
 
12.02.2012 Invited Speaker – Karlheinz Friedrich 
University Hospital Jena, Institute of Biochemistry 
II, Germany 
Title: "Some novel aspects of JAK/STAT 
signaling in cancer cells and a glimpse at 
 tumor-stroma interaction" 
 

 
 
AACR 2012 in Chicago (from left William Tse, Richard 
Moriggl and Tom Look having a coffee discussion over 
breast cancer metastasis work)  
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6.3 – 7.3.2012 5th International Workshop on Cell 
Communication in Health and Disease, General 
Hospital, CeMM Building 
Speakers: Roland Liblau, Inserm France, 
Alexandra Koschak MUV, Vienna 
 
27.03.- 30.03 .2012 Invited Guest Scientist 
Cincinnati 
Gastroenterology, Hepatology and Nutrition 
Cincinnati Children's Hospital Medical Center 
Dr. Richard Moriggl 
Title: "STAT5 Function in the Gastrointestinal 
Tract and Mouse Models of Persistent JAK-STAT 
Signaling" discussion to faculty members, within 
a collaborative research initiative NIAID 
R21AI103388 funded by NIH, “Regulation of 
adult stem cell homeostatic response to 
inflammatory injury”, collaborative grant with Dr 
Xiaonan Han, Cincinnati, USA (RM lab 
contributes 10%), will start mid-2013. 
 

 
 
Tatsuaki Mizutani, Kristina Müller, Lukas Kenner, 
Daniel Schramek and Beatrice Grabner discussing 
their research at AACR 2012. 
 
31.03. – 04.04.2012 AACR Meeting in Chicago, 
USA 
Participation: Richard Moriggl, Lukas Kenner, 
Tatsuaki Mizutani 
Poster-Presentation: Tatsuaki Mizutani 
Poster-Presentation: Kristina Müller 
Title: “Glucocorticoid receptor function is 
essential for SOCS2-mediated negative 
regulation of hepatic GHR signaling” 
Oral-Presentation: Beatrice Grabner 
Title: „Disruption of Stat3 signaling promotes K-
Ras induced lung tumorigenesis“ 
 
10.4. – 11.4.2012 MUV-Retreat – Schloss 
Haindorf/Langenlois 
Participation: Robert Eferl, Emilio Casanova, 
Lukas Kenner 
 

13.04.2012 Joint Seminar and Discussion with 
Marc Schmidt-Supprian 
Institut of Pharmacology, Vienna 
Title: "Consequences of aberrant NF-kappaB 
activity in B cells" 
 
18.4 – 22.4.2012 EASL -The International Liver 
Congress in Barcelona, Spain 
Participation: Robert Eferl and Emilio Casanova 
 
19.4.2012 Internal SFB - Seminar: VetMed, 
Institute of Animal Breeding and Genetics  
Christine Schneckenleither (Sexl group), Matthias 
Farlik (Decker group), External speaker: Stefan 
Kubicek (host: Veronika Sexl) 
 
19.04.2012 Invited Speaker/Keynote Lecture in 
Tübingen, Germany; Falko Fend 
Lukas Kenner 
Title: “News from AP-1 NPM-ALK 
lymphomagensis” 
 

 
 
From right to left: Dr. Lukas Kenner, Dr. Steve Morris 
who identified the NPM-ALK and ALK oncogenic 
mutations and Olaf Merkel, discussing on Anaplastic 
Large Cell Lymphoma projects at the 2012 AACR 
meeting.  
 
23.04.2012 Invited Speaker – Edina Harsay 
Fulbright-NAWI Graz Visiting Professor in the 
Natural Sciences 
Graz University of Technology and Karl-
Franzens-University of Graz 
Title: "Chemical probes and novel targets for 
modulating autophagy and stress response in the 
TOR signaling pathway." 
 
23.05. – 27.05 2012 Invited Speaker/Keynote 
Lecture in Palermo; Conference on ALCL 
Lukas Kenner 
Title: “The role of STAT3/IL-6 in prostate cancer” 
 
 
31.05.2012 Internal SFB - Seminar: VetMed, 
Institute of Animal Breeding and Genetics  



Ludwig Boltzmann Institute for Cancer Research (LBI-CR)                                                                                                     

Annual Report 2012//4 44

Angelika Berger (Sexl group), Eva Hainzl (Müller 
group), No external speaker 
 

 
 
Socializing and scientific discussion with scientists 
from Montreal, Boston and Vienna in Chicago. 
 
11.06.2012 YSA-PhD Symposim of the Medical 
University, Vienna 
Oral-Presentation: Beatrice Grabner 
Title: “Disruption of Stat3 signaling promotes K-
Ras induced lung tumorigenesis“  
(Best Oral Presentation in Oral Session 2 at the 
8th YSA-PhD-Symposium 2012) 
 
14.06.2012 Internal SFB - Seminar: VetMed, 
Institute of Animal Breeding and Genetics  
Ilija Crncec (Eferl group), NN (Müller group) 
 
21.06.2012 Invited Speaker – Jean Grisouard 
University Hospital Basel, Department of 
Biomedicine, Experimental Hematology, Basel 
Title: “Signaling pathways involved in mutant 
JAK2-induced myeloproliferative disorders” 
 
25.06.2012 Invited Speaker – William Tse, 
Associate Professor of Medicine 
Eminent Scholar & co-Leader, The Osborne 
Hematologic Malignancies Program 
Mary Babb Randolph Cancer Center,West 
Virginia University School of Medicine 
Title: “Unfolding the biological function of the 
AF1q/Mllt11 gene, an MLL fusion partner, in 
cancers” 
 
02.07.-04.07.2012 Invited Speaker/Keynote 
Lecture in Cambridge, ERIA-Meeting, United 
Kingdom, Prof.  Lukas Kenner 
Title: “News from AP-1 NPM-ALK 
lymphomagensis” 
 
05.07.2012  Internal SFB - Seminar: VetMed, 
Institute of Animal Breeding and Genetics  
Dagmar Gotthardt (Sexl group), Harini Nivarthi 
(Moriggl group), External speaker: Chiara 
Romagnani (host: Veronika Sexl)  

 
09.07.2012 Invited Speaker -  Florian Karreth, 
Division of Genetics, Beth Israel Deaconess 
Medical Center, CLS Building, Boston MA, USA 
Title: "Competitive endogenous RNAs: novel 
regulators of gene expression" 
 
30.07. – 03.08.2012 Invited Speaker/Keynote 
Lecture in St. Georgen am Längsee 
Forum St. Stephan; Lukas Kenner 
Title: “The growing impact of cancer on in aging 
population. Outlook and consequences” 
 
18.08. – 24.08.2012 Conference Bioprocessing 
Summit, Massachusetts, Boston, USA 
Participation: Edith Bogner, Katalin Zboray 
Poster-Presentation – Katalin Zboray 
Title: “BAC-based Expression System 
Technology for Mammalian Cells” 
 
20.08.2012 Invited Speaker - Xiaonan Han 
Division of Gastroenterology, Hepatology and 
Nutrition, Cincinnati Children's Hospital Medical 
Center, USA 
Title: “Regulation of Intestinal Epithelial Barrier 
Regeneration:  Role of STAT5 Signaling in Adult 
Stem cell Differentiation” 
 

 
 
The LBI-CR was visited in summer 2012 by Dr. 
Xiaonan Han, a specialist in gut injury models from 
Cincinnati.  
 
08.09.2012 24th European Congress of Pathology 
in Prag 
Participation: Robert Eferl, Beatrice Grabner 
Oral Presentation – Beatrice Grabner 
Title: „Disruption of Stat3 signaling promotes K-
Ras induced lung tumorigenesis” 
 
10.09 – 11.09.2012 ERA-NET on Translational 
Cancer Research TRANSCAN 
Meeting of the JTC SEC, in Bratislava 
Scientific Evaluation Committee member: Dr. 
Richard Moriggl 
17.9 - 21.9.2012 Felasa Course -„Einführung in 
die Labortierkunde – Theoretisch, praktisch und 
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tierschutzgerecht“; ein GV-SOLAS zertifizierter 
Kurs 
Participation: Beatrice Grabner, Eva Bauer, 
Harini Nivarthi, Patricia Stiedl, Madeleine 
Themanns, Kristina Müller, Tahereh Javaheri 
 
19.09 - 21.09.2012 Invited Speaker/Keynote 
Lecture in Jena, Friedrich-Schiller-Universität 
Jena, Biologisch-Pharmazeutische Fakultät, 
Institut für Biochemie und Biophysik 
Richard Moriggl 
Title: “Stat5 as a hematopoietic master regulator 
between differentiation or cancer development” 
and collaborative work discussion on colorectal 
cancer research with Prof. Karlheinz Friedrich, 
Medical University, Jena 
 
19.09 - 22.09.2012 Invited Speaker/Keynote 
Lecture in Cologne 
Emilio Casanova 
Title: “A mouse model to identify cooperating 
signaling pathways in cancer” 

 
24.09. – 26.09.2012 Invited Speaker/Keynote 
Lecture in Belfast 
The Centre for Cancer Research and Cell 
Biology, Queen’s University Belfast 
Lukas Kenner 
Title: “The growing impact of cancer on in aging 
population. Outlook and consequences” 
 
29.09 – 03.10.2012 ESF-EMBO Symposium 
"Molecular Biology and Innovative Therapies in 
Sarcomas of Childhood and Adolescence"  
Poster- Presentation: Tahereh Javaheri 
Title: “EWS/FLI-1 blocks differentiation of 
mesenchymal progenitor cells In Vivo” 
 
04.10. – 06.10.2012 ESH International 
Conference on Myeloproliferative Neoplasms in 
Vienna; Participation: Harini Nivarthi, Barbara 
Maurer 
 

 
 
Dr. Moriggl visits the Children´s Research Center and 
Dr. Xiaonan Han, a collaboration partner in 2012. 
 

 
 
05.10.2012 10 Years -Vienna Cancer Stem Cell 
Club Meeting and Celebration by Prof. Peter 
Valent and Prof. Wolfang Sperr, Vienna 
Participation: Dr. Richard Moriggl 
Title: “Evaluation of STAT5 as Novel Target in 
Myeloid Leukemias” 
 
08.10 – 10.10.2012 Days of Molecular Medicine 
2012 – The Translational Science of Rare 
Diseases: From Rare to Care in Vienna 
Poster- Presentation: Tahereh Javaheri 
Title: “EWS/FLI-1 blocks differentiation of 
mesenchymal progenitor cells In Vivo” 
Participation: Javaheri Tahereh, Barbara Maurer, 
Maximilian Hofbauer, Kristina Müller, Madeleine 
Themanns 
 

 
2012 was a year of success to attract additional grant 
money. The picture illustrates a meeting of 
participating groups in SFB F47. Peptide structures 
serve as the basis to inhibit protein-protein interactions 
within a newly formed SFB F47 under direction of Dr. 
Peter Valent, MUV and codirected by Dr. Richard 
Moriggl with participation of groups from the MUV, 
IMP, Vetmeduni, CeMM, CCRI and LBI-CR. 
 
12.10.2012 Joint Seminar and Discussion with 
Christian Stockmann - Universitätsklinikum 
Essen; Institute of Pharmacology, Vienna 
Title: “Myeloid cell-driven vascular remodeling: 
Tuning the microenvironment during tissue 
fibrosis and tumorigenesis" 
 
12.10.2012 Keynote Lecture/ TissueGnostics, 
Vienna 
Speakers: Dr. Richard Moriggl and BMA 
Michaela Schlederer 
Title: “Scientific questions in cancer research 
using high-end software: 
HistoQuest + TissueQuest”  
 
15.10.2012 Invited Speaker – Dr. Johannes 
Haybäck 
Institute of Pathology, Medical University of Graz 
Title: "How keratins drive steatohepatitis induced 
hepatocellular carcinoma” 
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18.10.2012 Internal SFB - Seminar: VetMed, 
Institute of Animal Breeding and Genetics 
External speaker: Thomas Naumann, Magdeburg 
(host: Thomas Decker) 
 
23.10. – 25.10.2012 Liver Workshop 2012 in 
Graz, Speaker: Dr. Richard Moriggl 
Title: “Similar or opposing roles for JAK2-STAT5 
signaling during steatosis and metabolic liver 
cancer development” 
Participation: Dr. Emilio Casanova, Madeleine 
Themanns, Kristina Müller 
 
24.10. – 28.10.2012 20th Meeting of the EAU 
Section of Urological Research in Strasbourg 
Poster-Presentation: Jan Pencik 
Title: “Stat3 is a key regulator of p53-dependent 
cellular senescence in prostate cancer 
progression” 
 
29.10.2012 Invited  Speaker –Ulrich Elling 
IMBA, Institute of Molecular Biotechnology, 
Vienna 
Title: “High throughput recessive genetics in 
mammals by deriving haploid ES cells” 
 
29.10.2012 Joint Seminar and Discussion with 
Ralf Marienfeld, University of Ulm, 
Institute of Pathology, Venue: Medical University 
Vienna, Center for Physiology and 
Pharmacology, 
Title: “Cross talk of the NF-kB/IKK and AR 
signaling pathways in prostate carcinoma” 
 
04.11 – 07.11.2012 16th Joint Meeting of the 
Signal Transduction Society (STS) in Weimar, 
Germany; Poster-Presentation: Eva Bauer 
Title:” The role of Tyk2 in T cell mediated tumor 
surveillance” 
 
06.11 – 08.11.2012 PEGS Europe - Protein and 
Antibody Engineering Summit 
Participation: Katalin Zboray and Edith Bogner 
Poster-Presentation: Katlin Zboray 
Title: „BAC-based Expression System 
Technology for Mammalian Cells“ 
 
8.11.2012 Internal SFB - Seminar: VetMed, 
Institute of Animal Breeding and Genetics 
Sebastian Wienerroither (Decker group), Eva 
Maria Putz (Sexl group), External speaker: Maria 
Sibilia (Meduni Wien) (host: V. Sexl) 
 
19.11.2012 Invited Speaker – G.Richter 
Laboratory f. Functional Genomics & 
Transplantation Biology 
Children’s Hospital Medical Center, Technische 
Universitaet Muenchen 

Title: “Genes critical for chondro-osseous 
differentiation, metastasis and osteolysis in 
Ewing Sarcoma” 
 

 
 
Visiting scientists from Germany and USA gave talks 
at the LBI-CR (from left to right): Dr. Helmut Dolznig, 
MUV, Dr. Günther Richter, LMU, München, BSc 
Tahereh Javaheri, Dr. Richard Moriggl, Dr. Tamas 
Nagy, Georgia, USA, Dr. Lukas Kenner. 
 
19.11.2012 Invited Speaker – Tamas Nagy 
Assistant Professor, Department of Pathology, 
College of Veterinary Medicine 
University of Georgia, Athens 
Title: “The need for laboratory animal 
pathologists in biomedical research” 
 
19.11.2012 Joint Seminar and Discussion with 
Hannes Stockinger,  
Klinisches Institut für Pathologie, Vienna 
Title: “Ultrasensitive imaging of cell signaling” 
Hosts: Lukas Kenner and Dontscho Kerjaschki 
 
19.11 – 23.11.2012 ERIA Meeting in Heidelberg 
Lukas Kenner 
Title: “Regulation of miRNA 155 in ALK- ALCL” 
 
06.12.2012 Invited Speaker –Zodwa Dlamini 
College of Agriculture & Environmental Sciences, 
SA Medical Research Council Board 
Florida Science Campus, B355-358,University of 
South Africa (UNISA),  
Florida, Johannesburg, 1710, South Africa 
Title: “Manipulating the Abnormal splicing and 
MicroRNA signature in cancer using South 
African medicinal plants” 
 
12.12.2012 1st Viennese Symposium on 
Immunology, Infection biology and Inflammation 
(VI3); Institute of Molecular Biotechnology (IMBA) 
Vienna, Austria 
Participation: LBI-CR employees 
 
13.12.2012 Internal SFB - Seminar: VetMed, 
Institute of Animal Breeding and 
Genetics         Harini Nivarthi (Moriggl group), 
Michaela Prchal-Murphy (Müller/Sexl Group) 
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External speaker: Prof. Andreas Villunger 
(Medical University Innsbruck), host: SFB F28 
 
14.12.2012 Joint Seminar and Discussion with 
Michael Roden -  
Director German Diabetes Center, Department 
Metabolic Diseases  
UKD Heinrich Heine University; Institute of 
Physiology, Vienna  
Title: "Mechanisms of altered energy metabolism 
in human insulin resistance and type 2 diabetes” 
 
15.12 – 16.12.2012 Invited visiting scientist with 
Prof. Udo Schumacher, University Clinics 
Hamburg-Eppendorf, Anatomy II, Hamburg 2012 
Dr. Richard Moriggl 
Collaborative subject: ”Jak-Stat signaling in colon 
cancer invasion” 
 
17.12. – 18.12. 2012 Invited Speaker/Keynote 
Lecture in Kiel, Department of Biochemistry 
Christian-Albrechts-Universität zu Kiel, Medical 
Faculty – Prof. Stefan Rose-John 
Dr. Richard Moriggl 
Title: ”Gain or loss of function studies of Stat´s to 
illuminate hematopoietic or solid cancer 
development” 
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5. Publications, IPR and 
Patenting 

5.1. Publication Politics 

Publications by the LBI-CR with relevance to 
patenting are submitted to the Partners as 
claimed in the contracts. The Partners have 30 
days to notify the content and to object to the 
publication in case of patenting issues. Authors 
on publications originating from the LBI-CR 
should have contributed in a significant way to 
the manuscript. Moreover, each author on LBI-
CR publications takes responsibility for the 
validity of the described results. The vast majority 
of LBI-CR publications are in the area of basic 
and translational cancer research and within the 
field of comparative medicine. 
 
5.2. Status of the Partner in Usage of 

the Results 

The Partners are invited during evaluation 
processes and the projects are discussed 
together at progress report meetings or on an 
individual basis. Collaborations in between the 
LBI-CR Partners are also facilitated via the 
groups of the LBI-CR. Collaboration and scientific 
training of researchers is often done together 
with the Partners.  
 

 
 
A great yearly help and professional performance 
presenting to the public is achieved with the newest 
technology from our Partner TissueGnostics 
presenting together with the LBI-CR at the “Lange 
Nacht der Forschung” 
 

 

 
 

Prof. Xiaonan Han gives a talk at the LBI-CR on 
collaborative work for gastrointestinal disease models 
relevant for colorectal cancer progression. In addition, 
he trained employees on GI tract studies. 
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Visit at Clouds Gate in Chicago around the AACR 
meeting and downtown Chicago at the Convention 
Center. 

 
 
 
 
 
 
 
 
 

 
 

 

 
 
Dr. Günther Richter and Bs Tahereh Javaheri socialize 
at the Restaurant Flein to discuss a collaborative 
Ewing´s Sarcoma project. 
 

 
 
Transgenic mice are always a main topic at the LBI-
CR, where we pioneered in 2012 a new therapy for 
lymphoma patients. Thus, our models serve for 
comparative translational cancer research.  
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
Please note this report includes activities, results and outcomes from January 2012 to March 2013. 
 


