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The LBI-CR was founded in 2005 and it became one of the internationally visible Austrian science
institutions in cancer research. The LBI-CR performs translational cancer research with a main focus
on the generation and utilization of gene targeted mouse models to identify core cancer pathway
interactions to drive disease processes. Animal models are developed to faithfully resemble human
disease mutations, which we introduce or combine in gene modified animals. Translational genomics
through DNA-seq and RNA-seq analysis is progressing with incredible speed and suitable model
systems to test major genetic aberrations lack behind. As we obtain a more and clearer picture on
cancer mutational landscapes, the need for translational model making and analysis with comparative
medicine merges into the centre of international cancer research. Common topics are analysis of JAKSTAT signaling, G1-S cell cycle progression, survival, RAS-RAF and PI3K-AKT-mTOR signaling or
aberrant developmental pathway activations in both solid or blood cancer types. This provides a
strong focus of this Austrian center of excellence in mechanistic cancer research. Both, childhood or
adult cancer forms which even metastasize have been successfully introduced in suitable translational
model systems. Approximately 140 researchers work at the Center for Physiology and Pharmacology,
Medical University of Vienna (MUV), where the LBI-CR is currently mainly based 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 how cancer appears, progresses or can be recognized and
treated using state-of-the-art transgenic mouse models, which are a basis for diagnostic or therapeutic
trials. A merger with the partner universities was successful in beginning of 2014.
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1. Overview
1.1 Aims
1.1.1 Introduction
The LBI-CR performs translational cancer research, which matches with newest findings from the
mutational landscape of human cancer genomes. Research is focused on the generation and
utilization of gene targeted mouse models and the identification of novel gene interactions in cancer.
The research concentrates on the analysis of cooperative core cancer pathways. This provides a
strong focus on oncogenic signaling of this Austrian center of excellence in mechanistic cancer
research. Currently the research program includes childhood cancers, hepatocellular carcinoma,
melanoma, colorectal cancer, breast cancer, blood cancers, lymphomas and prostate cancer. The
LBI-CR establishes novel insights into the etiology of cancer using translational models, which are a
study subject for diagnostic and therapeutic approaches. “External evaluation by international
acknowledged researchers in the field of cancer research has 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, third party granting agencies and sponsors.
This helps the institute and the society to gain molecular insights how a growing number of new
cancer cases can be attacked in our fight against cancer. The LBI-CR contributes in particular to
clinically relevant research through hard work by our employees in many national and international
network collaborations.

The future of translational pathology will combine high throughput histo-pathology methods with genome
wide mutation and expression analysis (DNA-seq and RNA-seq) from tumor and normal patient tissue
samples together with novel bioinformatic methods and systems biology approaches. This will optimize precision
medicine treatment strategies to influence therapy in tumor board decisions. The results of these analyses will be
discussed in multidisciplinary tumor board meetings for each individual patient, supervised by independent
medical and ethical committees. Further insights come from translational mouse model making where even
patient tumor cells are injected into immunosuppressed animals.
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The LBI-CR constitutes today an internationally visible research institution in cancer research, which
has assembled the necessary critical mass to make critical contributions to the field. It aims for a
sustainable integration of its research expertise into the Austrian research community.

Prof. Richard Moriggl presents scientific images from the daily work at the institute assembled as a collage
to the Bundesminister Prof. Dr. Karlheinz Töchterle and President of the LBG Mag. Josef Pröll to thank them for
their continuous support.

1.1.2 Future prospects
The LBG is understood as an incubator to fund excellent research in Austria. Specific LBI´s
complement the traditional structures in the Austrian science community and partnership with industry,
university or other institutional funding bodies is a unique stand-alone sign. Thus, the LBG works to
build and expand internationally visible expertise in the Austrian scientific community through
networking. Successful institutes are sustainably anchored in the Austrian research environment with
the help of partner institutions. The LBI-CR can look back on a successful year 2013, in which
important organizational goals were met without compromising the excellent scientific output. The
long-term and ambitious goal of the LBI-CR is to produce significant scientific output with international
visibility. Therefore, it was essential to maintain critical mass and to anchor the established
internationally visible research program into Partner structures. To all these three goals the institute
made significant progress in 2013 and the beginning of 2014 did see a successful merger with the
medical research performing universities of Vienna, which resulted in three endowed professorships,
financed for the next five years by the LBG GmbH.
Overall, the continued input by all Partners and the SAB supported the LBI-CR to deliver an
outstanding performance based on input-output measures, made possible due to hard work of all LBICR employees. We are grateful for the LBG to have the foresight to invest into this research endeavor
and we will provide further evidence to qualify for this investment in the forthcoming funding period.
With a long term perspective upon integration into the Partner universities the institute is now set to
become a stable addition to the Austrian research environment to contribute with significant research
performance.
Organizational goals
Maintaining critical mass at the Institute after the move of personal to fixed university structures in
recent years and with the end of the first seven years of the LBG funding period was a major concern.
Thus, investment for a junior group was high on the institute´s agenda and with the appointment of Dr.
Florian Grebien such a junior group could be attracted in 2013. The group became operational in
spring 2014 and has a promising and highly successful young scientist as a leader, where we expect
significant research output and attraction of further grant money to the institute. This prevents a young
talented research with large expertise in Omics technologies to move abroad and through this all
groups at the LBI-CR, but also Partner institutions will gain significant support. Dr. Grebien contributes
a complementary research program in acute myeloid leukemia (AML), which is based on many
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modern methodologies. This appointment was made possible through a financial commitment by the
LBG to co-finance future externally funded project grants of Dr. Grebien. Dr. Grebien worked
previously at the CeMM with Prof. Giulio Superti-Furga and this move will also increase the
collaboration of the LBI-CR with research groups at CeMM. With this measure, an outstanding young
researcher could be secured to the Austrian research location and to the LBI-CR. This provides a new
dynamic element to the institute and ensures access to several modern experimental approaches.
Thus, the recommendation of the Advisory Board was followed and the management deems this an
important impulse for the future development of the LBI-CR research program.
After long discussions and extensive negotiations in recent years, the LBI-CR has achieved a major
step towards maintaining its scientific expertise for the Austrian research environment. This makes an
important contribution to ensure scientific talent is maintained in Austria, as Josef Pröll, President of
the LBG stated: "The LBG is working hard to stop the brain drain from Austria".
With the establishment of three LBG GmbH-funded endowed chairs placed in context of cutting edge
translational cancer research, the LBI-CR will serve the objective of sustainable integration of
successful research structures into the Austrian research environment. 2013 was the year where the
Medical University of Vienna and University of Veterinary Medicine advertised according to
international criteria three Chairs for “Laboratory Animal Pathology“, “Translational Methods in Cancer
Research“, as well as “Transgenic Models in Cancer Research“. After a hearing process, Richard
Moriggl, Lukas Kenner and Emilio Casanova were listed primo loco for the respective positions. All
three researchers have significantly developed their expertise in the relevant areas in their time at the
LBI-CR to ensure their successful application. Therefore the academic excellence of the LBI-CR is
integrated into the two Partner universities beyond the funding period for the LBI-CR. The institute in
this case serves as a bridge between the various Partners. Their highly trained scientists can continue
their career at a research environment being integrated at the university level. Thus, also a
reorientation of the LBI-CR in the course of three endowed chairs was implemented since February
2014. This will have larger consequences of organisational changes in the next year, but the overall
scientific program is ensured and kept.
Scientific objectives
The LBI-CR aims to perform internationally visible research in a competitive field of science such as
cancer research. Underpinned is the consolidation course of the LBI-CR by the successful
implementation of two SFBs and two stand-alone projects all funded by the Austrian Science Fund
(FWF). With 22 publications in journals with an impact factor > 3 and a cumulative impact factor of 185
the scientific output remains at a high level, proving again the scientific excellence of the LBI-CR. The
significant number of collaborative publications with acknowledged leaders in cancer research are
further evidence for a significant performance through LBI-CR projects, made successful also in larger
context through excellent international contacts.
The LBI-CR not only performs basic research focusing on the production and use of genetically
modified mouse models of cancer, it is also working intensively on the direct comparison with human
disease and development of targeted therapies with these transgenic model systems. Moreover,
translational genomic information is integrated into the faithful making of model systems that closely
mimic human disease. Therefore, new interactions of genes or their influence on key driver pathways
in cancer development and progression are explored.
.
Institute infrastructure
In order to support the merger of the LBI-CR with the universities it was decided that the histopathology core unit will be transferred to the University of Veterinary Medicine. The mouse facilities
are currently at different locations, but to meet new regulations we work with university management
towards an individual research group mouse housing solution. In addition, the institute established a
functional tissue array facility for improved and more efficient work-up of murine or patient-derived
cancer tissue samples. Funding was made possible through the melanoma foundation.
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The future direction of the LBI-CR cancer research will be comparative, translational medicine. Academic,
clinical and industrial research makes intensive use of transgenic mouse models. Individual therapy or precision
medicine is today a comparative discipline based on translational methodology. Basic cancer research is bridged
towards clinical cancer research. The endowed professorships of the LBI-CR and models established bridge
medical research performing universities in Vienna.

1.1.3 Integration into the Austrian research infrastructure
The LBI-CR has initiated negotiations with Partner universities under guidance and in agreement with
the LBG GmbH in 2011. The two Partner universities MUV and Vetmeduni established with the
continuation of the LBI-CR an expert center to be integrated at their locations. Thus, knowledge and
state-of-the-art technology from the LBI-CR was transferred to these Partner institutions and vice
versa with the perspective to maintain the successful infrastructure. As a result of these negotiations
three endowed professorships were established and advertised in 2013 and signed in January 2014.
E. Casanova, L. Kenner and R. Moriggl applied for these positions successfully, participated in the
hearings and were each listed "primo loco". The subsequent negotiations yielded contracts, which are
functional since February 2014. E. Casanova assigned a professorship for “Transgene Modelle in der
Krebsforschung” with the MUV. L. Kenner and R. Moriggl received each a dual appointment by
Vetmeduni and MUV for endowed professorship “Labortiermedizin – Labortierpathologie” or
“Labortiermedizin – Translationale Methoden in der Krebsforschung”.
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1.2. Output measures
1.2.1 Publications
Key Researchers of the LBI-CR contributed to 28 publications in peer reviewed journals (for two
publications no impact factors are listed) with a cumulative impact factor of 182. Of these publications
five were led by researchers from the LBI-CR. In total 22 publications were in journals with an impact
factor > 3, which are considered for the further analysis and a cumulative impact factor of 175 or 7.9 IF
/publication.
The graphs below display the historical development of the publication related output measures, which
provide evidence that 2013 continued the trend towards increasing scientific output since foundation of
the institute, despite the departure of research teams and ongoing restructuring. The number of
publications was at an all-time high in 2013, which resulted also in a considerable total number of
cumulative impact factor points constituting one of the top three values so far. However, with 7.9 the
average impact factor per publication is currently below the average of 9.9 IF/publication. This is
deemed to be due to natural fluctuations of a small sized institute. Moreover, the institute underwent
group leader changes also within the university merging project, where organizational priorities bound
considerable resources of the team leaders to finish in difficult financial times with limiting funding
restructuring to keep critical mass operational. As in recent years several outstanding contributions
were made, but no high profile report was accepted in 2013 originating from LBI-CR research. We are
currently initiating appropriate measures to ensure two long term projects (see scientific highlights) will
be reported as top publications, which will constitute two new scientific landmarks of the LBI-CR.

The LBI-CR and others contributed to 22 publications with an impact factor higher than 3, two more than
the previous highest number of publications in 2011.
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The LBI-CR publications with an impact factor higher than 3 obtained more than 175 impact factor points,
which is the third highest number since the institute was founded.

The average impact factor of the 22 LBI-CR publications with impact factor > 3 was 7.9 in the reporting
period, which falls short of the average impact factor of all LBI-CR publications, which is 9.9 (and indicated by the
dotted line). Nevertheless this constitutes a significant achievement, as it has to be seen in the context of the
considerable number of publications and the continued restructuring of the institute.
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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,
individual FWF grants, SFB-F2807, SFB-F4707, FFG Bridge, and the Doktoratskolleg “Inflammation
and Immunity” project funding. Third party funding substantially supports core funding from the LBG
GmbH and LBI-CR Partners. It provides leverage for existing projects and know-how, both for LBI-CR
and Partners. Overall staff of the LBI-CR raised funds of more than 4 M € throughout the initial funding
phase, of which approximately 2.2 M € have been spent by the end of 2013. Since 2005 the LBI-CR
had an increasing amount of external funds available for its operation, which peaked in 2012 with
482.000 €, but declined to 370.000 € in 2013. This decrease is partly due to group leader departure
and restructuring, but may also reflect the decreasing success rates in national research funding
programs and an increasingly difficult financial situation for academic research globally.
In 2013, the extended SFB-F28 (Jak-Stat Signalling: from Basics to Disease", see also www.jakstat.at) led by Prof. Mathias Müller and with contribution of R. Moriggl started into the final 10 years
project period. RM also contributed to the SFB-F47 coordinated by Prof. Peter Valent, which was
initiated
in
March
2013.
SFB-F47
is
entitled
“Myeloid
neoplasms”
(see:
www.meduniwien.ac.at/sfb_mpn/) and R. Moriggl serves as deputy speaker.
E.
Casanova
(Growth
hormone
resistance
and
liver
fibrosis,
see
http://www.fwf.ac.at/de/abstracts/abstract.asp?L=D&PROJ=P25599) and L. Kenner (Genetic analysis
of
IL-6
signaling
in
prostate
cancer,
see:
http://www.fwf.ac.at/de/abstracts/abstract.asp?L=D&PROJ=P26011) had both a successful standalone project proposal accepted, each worth 0.35 M €. These two projects were initiated in 2013. A
substantial number of projects have been submitted (one WWTF, three further FWF applications as
stand-alone projects, one FFG bridge application, one FFG RSA, one ZIT Communication, one FP7
ITN, two SFB applications), but have not been funded. Researchers are seeking to actively identify
alternative funding sources (one DOC ÖAW, one FFG bridge application, three FWF applications, one
ERC starting-grant, one HORIZON 2020 ITN), which are in the process of getting evaluated.

Third party funding has continuously increased since the LBI-CR was founded until it peaked in 2012 and
has reached a cumulative amount exceeding 4 M € with the initiation of a second SFB in 2013.

The institute has invested into infrastructure and expanded on special equipment over the past years.
These positive developments encourage grant submissions of individual investigators to establish
highly productive teams, but the current funding situation for cancer research became increasingly
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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. Moreover, PhD students from the beginning are trained to write and to submit
grants. Moreover, postdocs or PhD students towards their end of the PhD are encouraged to apply for
fellowships despite limiting national possibilities for PhD students to apply within Austria. Despite more
complicated funding conditions, the LBI-CR managed to maintain significant external funding since
2006. To pay tribute to this situation and to support current personnel from the LBI-CR, Dr. Stefan
Grünert as an experienced grant manager supports these essential processes. 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.

Melanoma Research
Private Donation

SFB-F28

P25599
P26011

SFB-F47

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.

1.2.3 New externally funded projects initiated in 2013

SFB-F28 Jak-Stat Signalling: from Basics to Disease (Moriggl)
Richard Moriggl and team members investigate 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.
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SFB-F47 Myeloproliferative Neoplasias (Moriggl)
In SFB-F47 the pathogenesis and development of new therapeutic strategies for myeloproliferative
disease constitute the research focus. R. Moriggl and team investigate targeting STAT5 in
myeloproliferative neoplasms.

Within the SFB-F47 network a closed collaboration meeting was held on June 7-8. Members of the consortium
met with international collaborators from France to explore the perspectives to target STAT5 pharmacologically.
LBI-CR researchers participated in this meeting actively and contributed with their extensive expertise in
modifying STAT activity in vivo and in vitro.

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.

The consortium of the SFB-F47 is comprised of research teams from six different research institutions.
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FWF stand-alone project: Growth hormone resistance and liver fibrosis (Casanova)
The stand-alone grant entitled “Growth hormone resistance and liver fibrosis” (P25599) was initiated in
September 2013 and will run for three years with a total budget of 310.000 € plus overheads. It
addresses liver fibrosis, which 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.

Analyses of serum parameters revealed upregulation of bile acids, bilirubin, alkaline phosphatase (ALP),
-/alanine aminotransferase (ALT), aspartate-aminotransferase (AST) levels in double knockout animals (Ghr
-/:Mdr2 ) compared to the other genotypes. (Error bars: standard deviation, *P < 0.05; **P < 0.01, n=6).

Challenging this view, we propose that growth hormone resistance actively contributes to the onset
and development of fibrosis. To address this question, we generated compound knockout mice by
-/crossing growth hormone receptor knockout animals (Ghr , a mouse model for growth hormone
-/resistance) with a mouse strain of inflammatory cholestasis and liver cancer (Mdr2 mice). Animals
lacking both, MDR2 and GHR display severe liver fibrosis at 3-8 weeks characterized by a massive
hepatic collagen deposition. This data suggest that growth hormone resistance plays an active role in
the development of liver fibrosis rather than just being a consequence of the disease. Within this work,
we will address the connection between growth hormone resistance and liver fibrosis, reversibility of
liver fibrosis and progression of liver fibrosis to hepatocellular carcinoma.
FWF stand-alone project: Genetic dissection of IL-6 signaling in prostate cancerogenesis
(Kenner)
The stand-alone grant entitled “Genetic dissection of IL-6 signaling in prostate cancerogenesis”
(P26011) was initiated in November 2013 and will run for three years with a total budget of 350.000 €
plus overheads. It addresses prostate cancer (PC), which is the second most common cause of death
in men worldwide and approximately 90.000 die from PC in Europe each year. The cytokine
Interleukin-6 (IL-6), which activates the Jak/Stat pathway (Jak - Janus kinase, Stat – signal transducer
and activator of transcription), has been shown to be strongly deregulated in PC. We investigate the
hypothesis that IL-6 and its downstream target Stat3 function as tumor suppressors in the
development and progression of PC. The IL-6/Stat3 pathway could furthermore play an essential part
in interactions between tumor, inflammatory and stromal cells in PC.

Kaplan-Meier recurrence-free survival estimates of
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).
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Cre mediated PTEN loss in prostate epithelial cells mimics histopathological and molecular features of
human PC. In addition to using PTEN we shall conditionally delete IL-6 or Stat3 in this model. In
contrast to most published data, our preliminary results indicate that loss of IL-6 or Stat3 leads to
accelerated PC development. Further pathological and molecular analysis of the described transgenic
mouse models will be undertaken to identify the biological features supporting initiation, invasion and
metastasis of PC after loss of IL-6 or Stat3. We plan to analyse the IL-6 axis in greater detail,
elucidating the role of IL-6 classical signaling (CS) versus IL-6 transsignaling (TS) in PC. We will
evaluate ablation of the Androgen Receptor (AR)/ androgen-signaling axis (surgical castration of
transgenic mice) as well as additional PI3K inhibition on the signaling of IL-6/Stat3 target genes.
Finally we plan to compare human PC patient samples and mouse tissue specimens using tissue
micro arrays (TMAs) to assess whether our results are relevant to the situation in humans. Our
hypothesis should define a novel function of the Jak/Stat pathway in the development of PC and the
progression towards castration resistance.

Wolfgang Doppler (Biocenter Division of Medical Biochemistry, Innsbruck Medical University) and Gustavo Leone
(OSU, Ohio, USA) on an alpine skiing trip at the LBI-CR Annual Meeting in Obergurgl 2013.
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1.3 Scientific conferences
Scientific conferences are an important contribution to network with existing collaboration parners and
initiate new collaborations. It forms the basis to incorporate advice from leaders in the field into
running projects and gain insight into current developments. Therefore LBI-CR not only actively
participates in scientific conferences throughout the world, but has organised two events in 2013.
1.3.1 Annual meeting in Obergurgl
Cancer researchers take the hidden activities of tumor cells into their sights
At the annual meeting of the Ludwig Boltzmann Institute for Cancer Research over 40 renowned
scientists from Austria, Germany, USA and Switzerland gathered in Obergurgl at a center of the
University of Innsbruck on April 16 - 17. They presented and discussed their current work in
experimental cancer research. As a general consensus emerged that the interaction of tumor cells
with their surrounding cells, the tumor stroma cell signaling interaction warrants closer attention.

Impressions from the annual meeting 2013 in Obergurgl, which provide evidence of the informal but
stimulating atmosphere generated by a meeting of more than 50 international experts in cancer research.
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Tumors arise from genetically modified cells that are able to escape strict proliferation control and
multiply unchecked. Mutations arise that activate genes driving cancer, so called oncogenes. On the
other hand other genes are turned off, thereby cancer growth is accelerating, like a car without brakes.
For an initial tumor to become a life-threatening cancer, tumor cells acquire different properties, such
as to evade the immune system and to recruit blood vessels for nutrient supply. Originally benign
cancer cells attain the dangerous potential to spread to other tissues after a period of tumor
progression. The resulting metastasis presents a challenge for the therapy because these drugs need
to reach tumor cells at distant sites.
Tumor progression is the subject of intense research, because scientists expect the discovery of
relevant functions provides evidence for new therapies. Dr. Lukas Kenner, a pathologist at the LBI-CR
in Vienna: "Tumors are complex and various tissues associate with the tumor cells in close contact.
Pathologists know that for a long time, but we often lack the experimental interactions between
different cells in detail to investigate." The goal is to develop scientific findings without delay into
therapeutic measures. In the expert opinion of Dr. Moriggl: "Scientific evidence derived from suitable
mouse models identifies previously unknown activities of tumor cells and their accomplices, the
stromal cells, improving our mechanistic understanding of how cancer may be treated. These new
findings are very often exploited therapeutically and combined with known drugs, which makes new
treatment options available upon preclinical testing. Thus, translational cancer research with
genetically modified mouse models is an important element in the development of new therapeutic
approaches." When this expertise is combined with clinical expertise cancer patients get faster access
to treatments that are based on the latest scientific results.
1.3.2 Annual meeting of the European Research Initiative on ALK-related Malignancies
At the 4th Annual Meeting of the European Research Initiative on ALK-related Malignancies (ERIA) on
June 27-28, 2013, the SAB member A.Thomas Look, Richard Moriggl and Lukas Kenner joined an
international group of leading scientists in lymphoma research. The aim of this meeting was to
strengthen cooperation and partnership of international research groups focused on ALK-related
malignancies in order to accelerate scientific progress. ERIA cofounder Kenner anticipates that more
efficacious and less toxic therapeutic strategies will be developed.
Anaplastic large cell lymphoma (ALCL) is an aggressive T-cell lymphoma that affects mainly children
but also adults. ALCL is further sub-divided into two disease entities based on expression of the
+
Anaplastic Lymphoma Kinase (ALK) oncogene, ALCL, ALK and ALCL, ALK . The former category
has a relatively good prognosis with a 5 year survival rate approaching 80% in comparison to 48% for
the latter diagnostic entity. However, disease relapse is common (approximately 30% of cases) and
whilst these patients remain sensitive to chemotherapy, treatment is often limited by its toxic sideeffects.

Prof. R. Moriggl discusses with Prof. A.T. Look (Dana Farber, Harvard, Boston, USA) and Prof. C. GambacortiPasserini (S. Gerardo Hospital Monza and University of Milan Bicocca, Milano, Italy) future cooperations.
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1.4 Scientific highlights
The scientific highlights for 2013 are two research projects with their own newly developed tumor
models. These two cancer projects were characterised in detail and they comprise long-term research
at the LBI-CR. They have come to fruition after extensive investigation and team efforts. Significant
investment into the relevant tools was necessary to allow these projects over the last eight years to
prosper. They are not published yet, but we try to prepare them for top international journals.
Importantly, these projects were in 2013 for the first time presented at international congresses, where
work was well received. Both projects will also in the future be the basis for potential therapy studies.
Tahereh Javaheri (PhD student at LBI-CR), the team of Heinrich Kovar at the CCRI and Richard
Moriggl have successfully developed in further international collaboration the world's first model of
Ewing 's like Sarcoma development in an inducible approach from juvenile mesenchymal stem cells to
induce the translocation product EWS-FLI1. This is the known driver mutation for this aggressive and
metastasizing childhood cancer and it is normally very toxic, but it is tolerated during early limb
development. We expect significant advances in the study of the pathophysiology of this rare pediatric
tumor. Importantly, it can serve as a tool to test new therapeutic approaches. This is an important
aspect for a rare and aggressive tumor in children and adolescents.
Jan Pencik (PhD student at LBI-CR), the team of Zoran Culig at Medical University Innsbruck, and
Lukas Kenner have developed a new model for prostate cancer (PC) activating the oncogenic PI3KAKT signaling pathway through ablation of PTEN in the prostate. Using this transgenic tumor model
they explored in international collaboration with Stefan Rose-John, Biochemistry, Kiel, Germany,
Richard Kennedy, Queens University, Belfast, Ireland and David Levy, New York University, New
York, USA, how prostate cancer develops and progresses in presence or absence of IL-6-STAT3
signaling. The team could show a previously unknown interaction between the loss of IL-6-activated
Stat3 transcription factor and tumor suppressor p53. The tumor models established at the LBI-CR are
very similar to the expression profile of human PC tumors. Moreover, these models are also
metastatic, which is the life threatening complication in the clinic. PC patients with advanced,
metastatic disease cannot be cured and we strongly believe that our translational models will serve as
excellent tools for pre-clinical drug testing, similarly as the Prof. Pandolfi laboratory pioneered that the
last years very successfully.

1.5 Awards
1.5.1 Kenner receives CESAR 2013
Prof. Kenner and his team elucidated the
central role of the switch molecule PDGFR in
lymphomas. The scientists studied a genetic
model of lymphoma, which precisely reflects
the disease in mice. In close collaboration with
physicians at the Medical University of Vienna
Kenner translated the basic findings from the
mouse model into an application at the
bedside. A terminally ill patient, who suffered
from a lymphoma without further treatment
option was cured with the specific PDGFR
inhibitor imatinib. International cooperation
partners of the "European Research Initiative
on ALCL" (ERIA) are currently testing a
clinical application of targeted therapy against
PDGFR in lymphomas. Kenner’s results were
published in 2012 in the prestigious journal
"Nature Medicine" and he is now awarded the
CESAR 2013 for the clinical application of the
research results.

Dr. Berta Moritz of the CESAR head office hands Prof. Kenner the CESAR 2013 award.
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1.5.2 Richard Moriggl receives “Großer Zentraleuropäischer Preis” for cancer research
This year Richard Moriggl was selected for the prestigious "Große Zentraleuropäische Preis" for
cancer research to mark his excellent scientific achievements in the field with the development of
clinically relevant cancer models. His research proves to be of international relevance since many
years. In the name of the entire board Univ. Prof. Dr. Ehalt congratulated Richard Moriggl to his
succesful research.
The fund marks significant achievements in cancer research to support and highlight individuals from
Central Europe who have done scientific work of international importance in the field of cancer
research. Richard Moriggl showed his gratitude to be selected by the board this year, "Looking at the
list of previous laureates, I feel very honoured to be recognised with this prestigious Austrian award. I
thank the panel for their recognition of my research whole heartedly and greatly appreciate their
decision." Excellent innovative achievements in the field of interdisciplinary cancer research are
recognised with this award. This prize is awarded for important findings by individuals conducting their
research in central Europe. The "Fonds der Stadt Wien für innovative interdisziplinäre
Krebsforschung" was founded in honor of the great achievements of medical schools in the "Medical
City of Vienna".
1.5.3 Jan Pencik receives first poster award at LBG Health Sciences Conference
At the LBG Health Sciences Conference a jury headed by Bernd Pulverer (Chief Editor of EMBO
Press) selected Jan Pencik's poster entitled "Loss of IL-6 or Stat3 drives advanced prostate cancer by
promoting p53 inactivation" for the poster prize. Luckily, 1,500 € cash were awarded. In his
presentation Bernd Pulverer remarked on the high quality of all posters.
Jan Pencik has been a PhD student with Prof. Lukas Kenner for 3 years and is currently in the
process to finalise his research work and prepare himself to submit his PhD thesis. Prof. Lukas
Kenner noted of Jan Pencik: "Jan has been a highly motivated student and proved a truely intelligent
individual, who was able to shape this project with his contributions. I am very proud that his work
received this recognition."

Bernd Pulverer hands the poster award to Jan Pencik during the first Health Sciences Conference of the LBG.
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1.6 Science communication
A variety of newspaper reports covered several success stories of LBI-CR staff, which include the
listed awards and the university appointments of Casanova, Kenner and Moriggl. In addition, Jan
Pencik was featured in the column “Geistesblitze” of the daily “Der Standard”. Therefore the visibility of
the LBI-CR in the Austrian press was considerable for its size.

A small sample of press reports from 2013 is shown, which include the major Austrian dailies “Der Standard”, “Die
Presse”, “Kleine Zeitung” and “Salzburger Nachrichten”.

20

Overview

Ludwig Boltzmann Institute for Cancer Research (LBI-CR)

1.6.1 Health Sciences Conference
The LBG organised a special meeting for all Ludwig Boltzmann Institutes and Clusters, active in the
area of medicine and life sciences as well as its related disciplines. The main purpose was to get to
know each other’s research, to establish new cooperations under the roof of the LBG and to inform the
medical community/public about the health related LBG activities. The common denominator of the
participating institutes and clusters is also the namesake of the meeting: Health Sciences
With this meeting the LBG sets a mark to promote its core topic health sciences, which is defined as
one of the LBG’s special characteristics besides the promotion of translational research and the strong
inter- and transdisciplinarity of all Ludwig Boltzmann Institutes and Clusters. 14 Institutes and clusters
presented their research in an oral presentation and in more than 60 posters. The LBI-CR was not
only quantitatively a very active participant of this meeting with several oral and poster presentations
from LBI-CR employees.

The Health Sciences Conference provided a stimulating environment to network with other health researchers
from the LBG. Prof. R. Moriggl in conversation with Prof. Valent and Assoc. Prof. Paul Roschger (image left) and
Mag. Barbara Maurer discussing with Dr. Emir Hadzijusufovic (image right).

1.7 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. Overall, not so many new transgenic animals were made, since multiple compound
cancer mouse models with clear “black and white” phenotypes are in the pipeline that await their
publication and further work.
1.7.1 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 of the CCRI.
1.7.2 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 organism development and disease, and interdisciplinary
approaches that bring ideas and methods from other fields to bear on biological questions. The
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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.
1.7.3 MUV
The 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. Prof.´s/Dr.´s Maria
Sibilia, Nataliya Rohr-Udilova, Gerda Egger, Peter Valent, Ulrich Jäger, Wilfried Ellmeier, Christian
Seiser, Wolfgang Mikulits, Michael Freissmuth, Robert Eferl, Harald Esterbauer, Michael Trauner,
Dontscho Kerjaschki, Martin Susani or other MUV employees cooperate actively with the LBI-CR on
several aspects of tumor initiation and progression. “The cooperation with the LBI-CR reflects a highly
successful research focus of the MUV,“ said Magnifizenz Wolfgang Schütz, Dean of the MUV, about
the partnership.
1.7.4 VETMEDUNI
The University of Veterinary Medicine, Vienna (Vetmeduni) is unique in Austria as a university that
relates to veterinarian medicine. It does not only train and educate the veterinarian doctors for their
future tasks but it is also constantly pushing back the frontiers of industrial research, where animal
models are essential for toxicology or therapeutic interference studies. The merge with the LBI-CR
and two endowed professorships should benefit the education program in the areas of animal health
and of man with particular focus on translational pathology and model making within the area of
cancer research. The Vetmeduni and the LBI-CR are both multidisciplinary and that is also the basis
for partnership in a scientific manner and in an international context. Prof.´s Veronika Sexl, Birgit
Strobl, Mathias Müller, Thomas Rülicke and Reinhold Erben cooperate actively with the LBI-CR on
various cancer topics. “We obtain access to important expertise, in the area of metabolic and
neoplastic disorders or histo-pathology,“ said Magnifizenz Sonja Hammerschmid, Dean of the
Vetmeduni, about the partnership.
1.7.5 TISSUE GNOSTICS
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 LBICR publishes currently a technical paper which describes the benefit of TissueGnostics instruments
and software technologies for quantification of cancer relevant protein changes in malignant tissues.
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1.8 Personnel
1.8.1 Personnel status
In 2013 several new PhD and MSc students joined the laboratories of the LBI-CR to work e.g. on the
newly initiated SFBs or FWF projects.

Name

Entry Date

Bauer Regina

Laboratory help

Comment

09.01.2005
MUV, in-kind

Bauer
MSc.

Eva,

PhD student

Bogner Edith,
CTA
Mag.
Biomedical
Scientist
Casanova
Prof.
since
Emilio, Dr.
02/2014
Galante
Mariangela,
PhD student
MSc
Grabner
PhD student
Beatrice, MSc

10.01.2010
04.15.2011
01.01.2013

03.05.2013
10.01.2009

Grant Manager

08.06.2012

Hofbauer
Maximilian

Diploma student

10.01.2012

Horvath
Jaqueline

CTA

03.22.2011

PhD student

02.08.2010

Diploma student 01.07.2013

Dep. Director,
Kenner Lukas,
Prof.
since
Prof., Dr.
02/2014
Komnenovic
Secretary
Sabine
Kovacevic
Animal
Adila
technician
Marjanovic
CTA
Jelena
Maurer
PhD student
Barbara, MSc
Moriggl.
Director
Richard; Dr., Prof.
since
Univ. Doz, DI
02/2014
Müller Kristina,
PhD student
DI
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of

till March 2014;
retired

Dr.
StoiberSakaguchi
FFG,
Dr.
Casanova
FFG,
Dr.
Casanova

02.01.2006

Grünert
Stefan, Dr.

Javaheri
Tahereh, MSc
Kaltenecker
Doris

Change
contract

SFB-F4707,
Dr. Moriggl

till
November
2013

Dr. Casanova

till
SFB-F2807,
2014
Dr. Moriggl
Dr.
StoiberSakaguchi;
MUV In-kind
Dr.
Richard
Moriggl
SFB-F2807,
Dr. Moriggl

February

09.01.2005
09.01.2005
10.03.2011
10.01.2009
09.03.2012

Dr. Moriggl

09.01.2005
05.01.2009

SFB-F2807,
Dr. Moriggl
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Nivarthi Harini,
PhD student
Dr.

Pencik
MSc

Jan,

Schlederer
Michaela
Sobieszek
Isabel; BSc

Postdoc

09.01.2012

PhD student

04.01.2010

PhD student

12.01.2012

Biomedical
Scientist
Marginal
Employee

Stiedl Patricia,
PhD student
MSc
StoiberSakaguchi
Dagmar, Dr.
Swoboda
Alexander,
MSc
Svinka
Jasmin, DI
Themanns
Madeleine,
MSc
Weiss Patricia,
MSc
Zboray
Katalin, MSc

Zahma
Ing.

02.13.2008

Key Researcher

10.01.2005
03.01.2013
12.15.2010

Dr. Moriggl
Project
till
Nanosmart,
2013
Dr. Moriggl
Gen-Au, Dr.
Kenner

February

Dr. Kenner
Dr. Kenner
Melanom
project
Dr. Casanova

09.01.2005
MUV in-kind

PhD student

08.27.2012

Melanom
project

PhD student

10.15.2010

PhD student

10.20.2011

PhD student

03.01.2013

PhD student

04.01.2011

Austromouse,
Dr. Casanova

PhD student

10.01.2011

FFG,
Dr.
Casanova

CTA

08.05.2012

Dr. Eferl
SFB-F2807,
Dr. Moriggl
SFB-F4707,
Dr. Moriggl
till
September
2011

Safia,

1.8.2 Personnel development
Dr. Dagmar Stoiber-Sakaguchi supervises Mag. Eva Bauer and aims to achieve her habilitation.
Univ. Doz. Dr. Richard Moriggl: Supervision of Mag. Tahereh Javaheri, DI Kristina Müller (submitted
her PhD thesis), Mag. Madeleine Themanns, MSc Doris Kaltenegger (graduated MSc studies with
distinction and joined as a PhD student within SFB-F2807), Master Student Isabel Sobieszek, MSc
Maximilian Hofbauer (graduated MSc studies with distinction), DI Barbara Maurer, DI Alexander
Swoboda, MSc Patricia Weiss, and MSc Ha Pham plus MSc Bettina Wingelhofer joined lately
(03/2014) within SFB-F4707 (not listed above).
Dr. Emilio Casanova supervises the thesis of Mag. Beatrice Grabner, Mag. Patricia Stiedl, Mag.
Katalin Zboray.

Prof. Dr. Lukas Kenner supervises the thesis of Mag. Jan Pencik.
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1.8.3. Nominations, Memberships, Reviewer, Editorial Board Member Status
Dr. Richard Moriggl
Frequently invited Expert Reviewer (in alphabetic order): Bioconjugate Chemistry, Blood, British
Journal of Cancer, Cancer Discovery, Cancer Research, Carcinogenesis, Cell Reports, EMBO
Journal, EMBO Reports, European Journal of Clinical Investigation, Journal of Clinical Investigation,
Journal of Immunology, Expert Review of Molecular Diagnostics, Expert Review of Endocrinology and
Metabolism, FEBS Letters, Future Drugs Ltd., International Journal of Molecular Sciences, JAK-STAT,
Journal of Biological Chemistry, Journal of Leukocyte 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 and others. Editorial Board
Member for JAK-STAT, World Journal of Hematology, and Hematology; External review on multiple
NIH applications, invited also as an advisory reviewer for the "Institute National Du Cancer" (France),
reviewer for the Croatian Science Foundation, several reviews for the Liddy Shriver Sarcoma Initiative
(USA), the University Hospitals Case Medical Center (USA), the German Research Foundation
“Deutsche Forschungsgemeinschaft” (Germany), several times for the Heinrich Heine University
(Düsseldorf, Germany), several times for the Paracelsus Medical University Salzburg (Austria), several
times for the "Volkswagenstiftung" (Germany), reviewer for “NÖ Forschungs- und Bildungsges.m.b.H.”
(Austria), University Montreal (Canada), the Académie Louvain (Belgium), evaluator for the Molecular
and Cellular Medicine Board, United Kingdom, the Institute Cochin, the Hospital Necker, both Paris,
France under guidance of AERES, scientific evaluation committee member for the TRANSCAN ERANet 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).
Dr. Lukas Kenner
Invited as reviewer for American Journal of Pathology, EMBO Journal, PlosOne, Cancer letters,
Experimental Haematology, Annals of Haematology, Molecular Neurobiology, Nephron, British Journal
of Urology, International Journal of Cancer, Stem Cell Reviews. Advisory reviewer for the “Deutsche
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”.
Dr. 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).
Dr. 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).

1.9 Infrastructure
All Partners of the LBI-CR have their main facilities and work focus in Vienna. Laboratory and office
th
space are located at a campus of the MUV in the 9 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.
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The LBI-CR generated also in 2013 new mouse models with Partner collaborations. Over the years the LBI-CR
has established >100 compound mouse models. The new facilities at the LBI-CR and the merge with medical
universities in Vienna pay tribute to this research focus.

An important and necessary 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, further amendments in air conditioning were necessary and completed in summer 2013. With
new regulations entering into force the refurbished mouse house provides the infrastructure in keeping
with all applicable laws and regulations, where authority controls happen on a frequent basis. In
addition, the number of cages could be increased from 240 to 320, which are all insulated and of the
SPF health status. Institute staff is educated and trained according to FELASA guidelines, at our
Partner institution Vetmeduni.
In addition the LBI-CR invested into a tissue array facility which was made possible through the
melanoma foundation. The LBI-CR obtained the set up with semi-automatic TMA Maker Galileo CK
3500 advanced, which is fully operational. With this set-up archived tissues are incorporated into a
tissue array, which makes a large number of samples under more uniform conditions accessible to
extensive histological analysis, using histology, immunostaining and fluorescence. Through the
HistoQuest software quantitative pathology is available, results and data will again be stored in clinical
databases to get information and to link metadata with subsequent study results.

A tissue micro array provides the core of an improved and efficient work-flow for the archiving of murine
tumor samples from the mouse models generated and used by the LBI-CR.
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2. Scientific advice and support
2.1. Scientific Advisory Board

Prof. NANCY HYNES
Friedrich Miescher Institute
Basel, Switzerland

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

Prof. GUSTAVO LEONE
The Ohio State University
Columbus, USA

Prof. RADEK SKODA
Medical University of Basel
Basel, Switzerland

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

HEINRICH KOVAR
RENATE PANZER
Children´s Cancer Research Institute
1090 Vienna

RUPERT ECKER
GEORG STEINER
Tissue Gnostics GmbH
1020 Vienna

MICHAEL FREISSMUTH
PETER VALENT
Medical University Vienna
1090 Vienna

HARALD ISEMANN
MEINRAD BUSSLINGER
Research Institute of Molecular Pathology
1030 Vienna

MATHIAS MÜLLER
THOMAS RÜLICKE
University of Veterinary Medicine Vienna
1210 Vienna
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3. Research program
3.1 Emilio Casanova
Modeling human diseases using genetically modified mice
Project leader / Key Researcher
Name:
Title:
Date of Birth:
Nationality:
Institution:
Adress:
Phone:
Fax:
e-mail:

Casanova, Emilio
PhD. in Biology
25.08.1969
Spanish
Ludwig Boltzmann Institute for Cancer Research (LBI-CR)
Währingerstr.13a, A-1090 Vienna, Austria
(+43-1) 40160-71210
(+43-1) 40160-931300
Emilio.casanova@lbicr.lbg.ac.at

Group members: Back from left to right: Patricia Stiedl, PhD student; Edith Bogner, Technician; Katalin Zboray,
PhD student; Natascha Hruschka, Diploma student; Beatrice Grabner, PhD student; front: Prof. Emilio Casanova

3.1.1 Group and project overview:
Our main research interest is modelling 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 liver, lung, breast 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.
3.1.2 Results from the research work and future outlook
3.1.2.1 The “AKT Multi-Hit”: A mouse model to study oncogene cooperativity 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 institute, 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 cooperativity (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
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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 cooperativity. 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 3.1.1: Genetically engineered mice develop lung cancer. This example shows a hematoxylin-eosin
staining from invasive adenocarcinomas (non-small cell lung cancer) from one of our transgenic mouse models.

3.1.2.2 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-outs (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 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 3.1.2: Liver tumors in a mouse model of liver fibrosis. Liver fibrosis may develop into liver cirrhosis
and finally give rise to liver tumors. We are using genetically engineered mice to study how liver cirrhosis
develops which often results in hepatocellular adenomas and carcinomas.

30

Research: Casanova

Ludwig Boltzmann Institute for Cancer Research (LBI-CR)

3.1.2.3 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 3.1.3 Bacterial Artificial Chromosomes as expression vectors in recombinant protein production in
mammalian cells: Recombinant protein production of a single polypeptide using a Rosa26-BAC-based vector
compared to a conventional (plasmid) vector. Single CHO expressing cell clones generated with the Rosa26-BAC
based vectors yield up to 90 pcd, while plasmid-based vectors reach a maximum of 10 pcd.

3.1.3 Aims and milestones
Our research group relies strongly on the generation of new cancer models as close as possible to the
human situation. During this year, we have further investigated the molecular mechanisms underlying
the development of cancer in our transgenic models. In addition, we have explored the possibilities of
using BAC-based expression vectors applied to antibody production. Furthermore, we have been
successful in the application of a FWF “stand-alone” grant to study the link between GH resistance
and liver fibrosis.
3.1.4 Changes during the year
Thanks to the new FWF grant, we could hire a new diploma student (Natascha Hruschka). Natascha
Hruschka will work under the supervision of Beatrice Grabner.
3.1.5 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. Furthermore, understanding how the different AKT family members
contribute to breast tumor development may help in the development of more specific AKT inhibitors
to treat patients suffering from breast cancer.
We have found that GH resistance seems to play an active role in the development of liver fibrosis.
Since liver fibrosis/cirrhosis often progresses to liver cancer, we plan to study tumor development in
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our mouse models. Understanding the function of key genes responsible for liver tumor formation is a
fundamental question to comprehend tumor biology.
We have also initiated a new line of research in the laboratory and we are analyzing several key
signaling molecules in non-small cell lung cancer.
Finally, we are testing our BAC-based expression system for the production of recombinant
therapeutic antibodies in collaboration with our industrial partner POLYMUN Scientific
Immunbiologische Forschung GmbH.
3.1.6 Scientific cooperations
National:
Dr. Harald Esterbauer, Medical University of Vienna, Austria: Generation of conditional knock-in mice.
Dr. Christoph Oesterreicher: Medical University of Vienna, Austria: Generation of BAC-based
transgenic mice.
Dr. Wolfgang Mikulits, Medical University of Vienna, Austria: Liver fibrosis.
Dr. Veronika Sexl, Medical Veterinary University of Vienna, Austria: Generation of transgenic mice
Dr. Michael Trauner, Medical University of Vienna, Austria: Liver fibrosis.
Dr. Dietmar Katinger, POLYMUN Scientific Immunbiologische Forschung GmbH, Vienna, Austria:
BAC-based vectors applied to recombinant protein production.
Dr. Helmut Popper, Medical University of Graz, Austria: Lung cancer
Dr. Zsuzsanna Horvath, Medical University of Vienna, Austria: Breast tumors
Dr. Robert Eferl, Medical University of Vienna, Austria: Lung cancer and liver fibrosis
Dr. Maria Sibilia, Medical University of Vienna, Austria: Lung cancer
International:
Dr. Kay-Uwe Wagner, University of Nebraska, Nebraska, EEUU: Breast tumors
Dr. Alan Perantoni, National cancer institute, Frederick, EEUU: Stat5 signaling in tumors.
Dr. Valeria Poli, University of Turin, Italy: Stat3 signaling in tumors.

3.1.7 Patent:
1. Title: “Artificial Chromosome Vector”
Application number: A 1859/2008
Date: 28.11.08
Applicant/Proprietor: Emilio Casanova, Anton Bauer.
Inventors: Emilio Casanova, Anton Bauer, Leander Blaas
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3.2 Florian Grebien
Integrating genomics, transcriptomics and proteomics to identify core cancer pathways in
leukemia
Project leader / Key Researcher
Name:
Title:
Date of Birth:
Nationality:
Institution:
Adress:
Phone:
Fax:
e-mail:

Grebien, Florian
PhD. in Biology
13.01.1978
Austrian
Ludwig Boltzmann Institute for Cancer Research (LBI-CR)
Währingerstr.13a, A-1090 Vienna, Austria
(+43-1) 40160-71240
(+43-1) 40160-931300
florian.grebien@lbicr.lbg.ac.at

Group members from left to right Luisa Schmidt, PhD student; Florian Grebien, PhD; Johannes Schmöllerl, PhD
student; Not present on picture: Anna Skucha, PhD student (jointly supervised with Prof. G. Superti-Furga, CeMM
Vienna, funded through EU FP7 Marie Curie ITN HEM_ID, www.hemid.eu)

3.2.1 Group and project overview
With our work we aim to contribute to a better understanding of the molecular mechanisms of
leukemia development through the development and use of novel tools for functional evaluation of
oncogenic aberrations. Our research is focused on acute myeloid leukemia (AML), a cancer of white
blood cells, which is characterized by the rapid growth of abnormal myeloid cells that accumulate in
the bone marrow and interfere with the production of normal blood cells.
The concept of personalized treatment in modern medicine will require an improved molecular
understanding of the pathological processes underlying neoplastic initiation and progression. Recent
large-scale sequencing studies have revealed a high number of novel genetic lesions that may
contribute to carcinogenesis. Thorough experimental validation of these newly identified mutations
using standard methodologies, however, cannot keep up with the pace of continuously accelerating
data generation. Therefore, the current challenge in modern biology is to adapt and develop novel
tools for functional characterization of disease processes.
We are employing novel cellular expression systems in combination with cutting-edge proteomic-,
genomic- and transcriptomic approaches to establish a robust experimental pipeline for the rapid
characterization of effects of candidate mutations in proteins of interest in a multilayered, global
fashion. This is complemented by functional studies to detect specific molecular vulnerabilities that are
dependent on the oncogenic mutation of interest. Newly identified molecular mechanisms of mutated
alleles are validated using primary patient-derived leukemic cells and translational mouse models of
leukemia.
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3.2.2 Results from the research work and future outlook
3.2.2.1 Comprehensive functional studies on translocation products in AML.
Chromosomal translocations are frequent events in leukemia. Often, this event fuses two genes,
thereby creating novel proteins with oncogenic functions. In many cases, the molecular mechanism of
cellular transformation of these translocation products is unknown. We have already established a
number of cancer cell lines with inducible expression of affinity tagged variants of translocation
products for a comprehensive analysis of their oncogenic activities.
We are using affinity purification coupled to mass spectroscopy (AP-MS) analysis to identify the
interactomes of selected fusion proteins. In parallel, we will study the changes in gene expression
patterns that are induced upon expression of selected translocation products by RNA-seq. If
applicable, the genomic distribution of the same translocation product proteins will be analyzed using
ChIP-seq. Bioinformatic intersection of ChIP-seq- and gene expression datasets will allow the
discrimination of direct transcriptional target genes of translocation proteins.
Subsequently, we attempt to obtain functional insights into the identified interactors through the use of
customized shRNA libraries in cell line models expressing the respective translocation product. Novel
hits from shRNA screens will be followed up using cell lines and primary cells in in vitro and in vivo
assays.
3.2.2.2 C/EBPalpha mutations in AML.
Nine percent of patients with Acute Myeloid leukemia (AML) have mutations in the gene encoding the
transcription factor CCAAT-enhancer-binding protein alpha (C/EBPa, CEBPA). Although it is known
that these mutations induce a block in myeloid differentiation and lead to increased self renewal, the
molecular mechanisms underlying these changes are still poorly understood. In the recent past, we
have established a number of cell line models that allow functional studies of CEBPA mutations. We
are now employing shRNA- and drug screening approaches to identify critical vulnerable points in
CEBPA-mutant AML development and progression.
3.2.3 Aims and milestones
The group has started at LBI-CR in January 2014. As of April 2014, the basic team has been
assembled, consisting of 2 PhD students who have been selected from >100 applicants. After a short
period to set-up the laboratory and establish all necessary methodology in early 2014, we will begin to
investigate molecular mechanisms of leukemia development using the approaches outlined above. In
parallel, we have started to apply for competitive funding and will continue to do so.
3.2.4 New perspectives
Our multidisciplinary approach combining Omics technologies with conventional leukemia models is
expected to bring new expertise to the LBI-CR. We aim at hiring a co-worker with strong bioinformatic
background to further strengthen our multidisciplinary team.
3.2.5 Scientific cooperations
National:
Dr. Keiryn Bennett, Center for Molecular Medicine, Vienna: Mass Spectrometry/Proteomics
Dr. Michael Dworzak, St. Anna Childrens Hospital Vienna, Austria: Mechanistic studies on primary
human AML cells.
Dr. Stefan Kubicek, Center for Molecular Medicine, Vienna: Drug screening, Chemical Biology
Dr. Veronika Sexl, University of Veterinary Medicine, Vienna: Molecular mechanisms of
leukemogenesis.
Dr. Giulio Superti-Furga, Center for Molecular Medicine, Vienna: Molecular mechanisms of
leukemogenesis. Joint supervision of PhD Student Anna Skucha.
Dr. Peter Valent, Medical University Vienna, Austria: Mechanistic studies on primary human leukemia
cells.
Dr. Johannes Zuber, Research Institute of Molecular Pathology, Vienna: shRNA screens in AML.
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International:
Dr. Ruud Delwel, Erasmus MC Rotterdam, The Netherlands. Mechanistic studies on primary human
AML cells.
Dr. Stephanie Dumon, University of Birmingham, UK. Functional studies on transcription factors in
AML.
Dr. Claus Nerlov, Weatherall Institute for Molecular Medicine, Oxford, UK: Mouse models for
C/EBPalpha-dependent leukemia.
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3.3. Lukas Kenner
Topic: Histology, pathology and analysis of cancer with a focus on prostate carcinoma
Name:
Title:
Date of Birth:
Nationality:
Institution:
Address:
Phone:
Fax:
e-mail:

Kenner, Lukas
Prof. MD
08.10.1965
Austrian
Ludwig Boltzmann Institute for Cancer Research (LBI-CR)
Währingerstr.13a, A-1090 Vienna, Austria
(+43-1) 4160 71210
(+43-1) 4160 931300
Lukas.Kenner@lbicr.lbg.ac.at

Group members: Lukas Kenner (Group Leader, middle), Michaela Schlederer (Biomedical Scientist, left), Jan
Pencik (PhD student, right)

3.3.1 Group and project overview:
The group of Lukas Kenner has one main focus on Anaplastic Large Cell Lymphoma (ALCL), a highly
malignant non-Hodgkin T-cell lymphoma found in children and young adults with still poor survival
rates. In a NPM-ALK-driven transgenic mouse tumor model we could show that Jun and JunB proteins
are essential for tumor dissemination and metastasis. In addition, PDGFRB is highly expressed in
lymphomas of these mice and its transcription is regulated by AP-1. Therapeutic inhibition of PDGFRB
with imatinib markedly prolonged survival of NPM-ALK transgenic mice and increased the efficacy of
an ALK-specific inhibitor in transplanted NPM-ALK tumors. 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 JUN and JUNB target that
could be a highly effective therapy for ALCL.
The second main topic of the group is to investigate the hypothesis that IL-6 and its downstream target
Stat3 function as tumor suppressors in the development and progression of prostate cancer (PC). The
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
histopathological and molecular features of human PC. In addition to using PTEN we delete IL-6 or
Stat3 in this model. In contrast to most published data, our preliminary results indicate that loss of IL-6
or Stat3 leads to accelerated PC development. Further pathological and molecular analysis of the
transgenic mouse models will be undertaken to identify the biological features supporting initiation,
invasion and metastasis of PC after loss of IL-6 or Stat3. We plan to analyse the IL-6 axis in greater
detail, elucidating the role of IL-6 classical signaling (CS) versus IL-6 transsignaling (TS) in PC.
3.3.2 Results from the research work and future outlook
3.3.2.1 Anaplastic Large Cell Lymphoma
Anaplastic large cell lymphoma (ALCL) is a malignant T-cell Non-Hodgkin lymphoma and frequently
associated with the t(2;5) translocation resulting in expression of the Nucleophosmin-Anaplastic
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Lymphoma Kinase (NPM-ALK) fusion protein. Recent studies by us identified AP-1 transcription
factors (TF) JUNB and cJUN as downstream effectors of NPM-ALK. These TFs directly upregulate
platelet derived growth factor receptor B (PDGFRB) expression in the lymphoma cells and promote
tumor progression and dissemination in a murine NPM-ALK lymphomagenesis model. Genetic
ablation of cJUN and JUNB in this model did not affect tumor incidence, however lymphomas
displayed reduced progression, indicated by reduced vascularization as well as a loss of
dissemination. This resulted in extended survival; therapeutic inhibition of PDGFRB with the kinase
inhibitor imatinib markedly prolonged the life of NPM-ALK transgenic mice. Moreover, imatinib
treatment in a late-stage patient with refractory NPM-ALK-positive PDGFR-expressing ALCL resulted
in rapid, complete and sustained remission. In a large cohort of fully annotated Alk+ALCL patients of
the European Intergroup for Childhood NHL (EICNHL) consortium PDGFRB expression in tumor cells
correlated with poor prognosis (see Figure 3.3.1).
We therefore conclude that cJUN/JUNB driven expression of PDGFRB in lymphoma cells induces
stromal alterations in the microenvironment of the initial ALCL tumor, which are essential for tumor
progression and dissemination. This is pointing towards tumor cell autonomous as well as
microenvironmental functions of PDGFRB in ALK driven ALCL.
The focus of our future work is to analyze PDGFR function in both the tumor cells as well as in the
microenvironment of ALCL. We want to investigate the role of PDGF/PDGFR in tumor-stroma
crosstalk in NPM-ALK lymphomas. To facilitate this we will genetically dissect the role of PDGFRB in
NPM-ALK tumor cells by deletion of PDGFRB in the tumor cells and/or the stromal fibroblasts. This will
be achieved by tumor (via CD4-Cre) or/and stroma specific (via FSP-Cre) deletion of PDGFRB. The
tumors will be analyzed histologically, cell biologically and at the molecular level. Our goal is to
understand the contribution of PDGFR driven tumor stroma interaction to tumor progression. This
should directly result in new diagnostic and therapeutic strategies for NPM-ALK patients.
.

Figure 3.3.1 Successful therapy of an ALCL
patient. Using IHC analysis, lymphomas of ALCL
patients were analyzed for the expression of
PDGFRB. Survival of ALCL patients with high
versus low expression of PDGFRB on lymphoma
cells (c) Kaplan–Meier analysis of EFS at 5 years
based on high or low PDGFRB protein expression
+
in a panel of 98 Alk ALCL patients on lymphoma
cells.

3.3.2.2 Prostate carcinoma
PC remains one of the most frequently diagnosed tumors in Europe and the United States. The early
stages of prostate carcinogenesis feature alterations in several signaling pathways. For example,
activation of the cytokine IL-6 and its downstream transcription factor Stat3 (signal transducer and
activator of transcription 3) are frequent events in PC. IL-6 has also been shown to affect PC cell
proliferation, apoptosis, differentiation and resistance to therapy. IL-6 is able to activate Stat3 and this
property has been shown to be important for the development and progression of PC. Stat3 has been
shown to have a dual role as a tumor suppressor and/or an oncogene in various tumors 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.
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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.
Activation of IL-6R results in dimerization of phosphorylated Stat3 monomers, shifting them into an
active conformation. pY-Stat3 directly regulates Socs3, a negative inhibitor of IL-6 signaling. pY-Stat3Socs3 activation by IL-6TS contributes to progression of pancreatic cancer. Many pathophysiological
effects of IL-6 have been shown to depend on TS. IL-6TS increases motility and migration and
decreases the adhesion of prostate cells, facilitating processes that cause the initiation of metastasis.
On the other hand, sIL-6TS down-regulates the tumor suppressor maspin. These data indicate that IL6TS differentially regulates PC progression and metastasis. Therefore, differential targeting of the IL6TS in PC patients could potentially be used to refine anti-IL-6 therapies.
PTEN (phosphatase and tensin homolog deleted on chromosome 10) is a negative regulator of PI3KAkt (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. In view of the importance of PTEN in PC, we
have established a mouse model based on conditional deletion of PTEN in the prostate epithelium
using probasin-driven Cre recombinase activity, which resembles the loss of PTEN expression
frequently observed in human PC (Fig. 3.3.2a). We intend to investigate the loss of IL-6 or Stat3 in a
PTEN-based PC model to define the impact of this signaling pathway on prostate carcinogenesis. An
improved understanding of the role of Jak/Stat signaling will be important for the definition and
refinement of new therapeutic avenues. IL-6 causes activation of the AR in DU-145 cells and is
considered a positive growth factor for most prostate cells. The AR is an important target for therapy,
especially in advanced stages of PC. However, in the LNCaP cell line IL-6 causes growth arrest and
induces differentiation. In contrast to the literature we find reduced Stat3 but also IL6Rα expression in
PC with reduced PTEN levels in PC patient samples with high Gleason scores. 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 might be of
clinical relevance. Establishing markers or even the signaling pathways suitable to identify subtypes of
PC, which are highly malignant and responsible for most fatalities could be exploited to guide
treatment.
Based on a thorough histopathological analysis we plan to analyse the IL-6/Stat3 axis and 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. In a preliminary analysis we have
detected loss of Stat3 (30/150 patients) mRNA expression to correlate with bad prognosis (Fig. 3.3.2),
as shown by analyzing the Cancer Genomic Portal (http://www.cbioportal.org/) of a prostate cancer
mRNA expression dataset (Taylor et al., 2010).
Down-regulation of Stat3 and IL6Rα could explain the absence of clinical benefits after targeting IL-6
with the antibody siltuximab, which has been applied in preclinical and clinical studies in castration
therapy-resistant prostate cancer. Increasing the levels of Stat3 protein was shown to increase the
transcriptional activation of the AR but also the expression levels of PTEN. It is thus unclear whether
Stat3 down-regulation results in reduced expression of PTEN in PC patients.
Jak/Stat signaling in the prostate can stimulate the transcription of a variety of genes whose products
play a part in almost all cellular processes, including cellular proliferation, survival and differentiation.
To investigate the role of Stat3 in Pten-deficient PCa, we generated transgenic mice expressing Pbpc-/pc-/mice showed significantly enlarged
Cre4 to conditionally inactivate Pten and Stat3. Pten Stat3
pc-/tumors at
and higher grade prostate cancers as well as increased tumor weights compared to Pten
19-weeks of age.
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There were significantly increase in Ki-67+ proliferation rates and reduced apoptotic numbers as
demonstrated by Cleaved Caspase-3 (CC3) IHC staining in Ptenpc-/-Stat3pc-/- mice compared to
Ptenpc-/-mice.

Figure
3.3.2
Conditional
deletions of Stat3 and Pten
drives progression of prostate
cancer and abrogates oncogeneinduced
senescence.
Gross
anatomy
of
representative
prostates at 19 weeks p.p. from wt,
Ptenpc-/- and Ptenpc-/- Stat3-/mice. Scale bars, 10 mm. H&E
sections show higher grade
pc-/pc-/Stat3
prostate cancer in Pten
pc-/mice.
mice compared to Pten
Scale bars, 100 µm.

To determine protein expression levels of human and mouse prostate cancer epithelial cells in the
complex structure of prostate tissue, we take advantage of the software technology-platform of
TM
TM
TissueGnostics (GmbH)- HistoQuest and TissueQuest 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.
TM
For analysis of expression levels in prostate cancer it is important that HistoQuest enables to define
“Regions of Interest” (ROI), so that epithelial and stromal regions can be analyzed separately (see
Figure 3.3.3).

Figure 3.3.3 Nuclear recognition and exact protein expression analysis as basis of quantitative HistoPathological analysis in prostate cancer. Significant increase in Ki-67+ proliferation rates and reduced apoptotic
numbers as demonstrated by Cleaved Caspase-3 (CC3) IHC staining in Ptenpc-/-Stat3pc-/- mice compared to
Ptenpc-/-mice. IHC analysis of pY-Stat3 and Stat3 confirmed that Stat3 expression is completely abrogated in
Ptenpc-/- Stat3pc-/- tumors.

3.3.3 Aims and milestones
ΔPEC
mice. We plan to
We will determine the role of IL-6/Stat3 in PC initiation and progression in PTEN
elucidate the role of IL-6 signaling in PC. To do so, we take advantage of a mouse model of PC where
ΔPEC
) using a Probasin-Cre proximal promoterPTEN is specifically deleted in epithelial cells (PTEN
-/specific mouse line. We 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 is addressed by intercrossing Stat3 floxed 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
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target genes. To assess the translational relevance of the results for human PC patients, we will
measure IL-6R, PTEN as well as the levels of pY-Stat3 expression in human PC TMAs. We will also
analyse the levels of sIL-6R and sgp130 in sera from corresponding human PC patients and correlate
all data to patient survival.
The second topic of the group is on Anaplastic Large Cell Lymphoma (ALCL), a highly malignant nonHodgkin 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 Hematology Department of the
MUV we will pursue possible new treatment strategies using PDGFR inhibitors such as imatinib or
nilotinib for treatment of ALCL.

Figure 3.3.4 STAT5AB protein expression in mouse Stat5ab+/+, Stat5ab+/Δ and Stat5abΔ/Δ livers. A
STAT5AB protein expression in Stat5ab+/+, Stat5ab+/Δ and Stat5abΔ/Δ livers determined by Western blot. B IHC
staining of STAT5AB in histological sections of the livers used in A. Red, AEC; blue, hematoxylin. Insets are
higher magnifications. White stars indicate STAT5AB expression in Kupffer and endothelial cells, whereas the
hepatocytes are negative for STAT5AB expression. C Densitometric scanning of the Western blot and
quantification of STAT5AB levels. D Whisker-box blots depicting the quantification of STAT5AB protein levels
from C using the HistoQuestTM software. The box indicates the interquartile range; the horizontal line in the box
depicts the median; whiskers indicate the data range. 3788 Stat5ab+/+, 3041 Stat5abΔ/+ and 753 Stat5abΔ/Δ
cells (hepatocytes) were analyzed in total. One-way ANOVA testing proved that the measured differences were of
significance (p<0.001).

3.3.4 Perspectives
We have developed new stainings to combine conventional protein quantification techniques with
state-of-the-art histo-pathology techniques. Here we take advantage of the tissue-FACS technology of
our Partner TissueGnostics (see Figure 3.3.4). We are also looking forward to exciting new
perspectives by investigating the role of miRNAs and histone methylation in androgen signaling. We
have interesting lymphoma models established and work ongoing on miRNA deregulation.
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3.3.5 Scientific cooperations
The group of L. Kenner holds long term international and national collaborations. It was essential for
joint publications:
National
Dr. Zoran Culig, Medical University Innsbruck, Urology Department, on IL-6/Stat3 signaling and
invasion in prostate cancer
Dr. Thomas Decker, Max F. Perutz Laboratories,Vienna, IFNAR in IBD
Dr. Ulrich Jäger, MUV, Internal Medicine Department I, role of PDGFR in NPM-ALK lymphomagenesis
Dr. Helmut Klocker, Medical University Innsbruck, Urology Department, on the role of IGF-1 axis and
MID-1 in mouse and human prostate cancer
Dr. Hannes Neuwirth, Medical University Innsbruck, Internal Medicine Department IV, on Stat3
signaling and invasion in renal carcinogenesis
Dr. Mathias Müller, University of Veterinary Medicine, Vienna, Tyk2 in IBD
Dr. Josef Penninger, IMBA Vienna, on the role of RANKL in MMTV induced breast Cancer tumor
induction
Dr. Thomas Rülicke, University of Veterinary Medicine, Vienna, phenotyping of heart disease in
transgenic mouse models
Dr. Maria Sibilia, CCC, MUV, EGFR in animal models for colitis
Dr. Christian Seiser, Max F. Perutz Laboratories, Medical University of Vienna, Vienna Biocenter, on
HDAC regulated stem cell differentiation and tumorigenesis
Dr. Veronika Sexl, University of Veterinary Medicine, Vienna, CDK6 in NPM-ALK transgenic mice.
Dr. Peter Valent, MUV, Internal Medicine Department I, imatinib treatment of NPM-ALK transgenic
mice.
International
Dr. Greg Hannon, Cold Spring Harbor Laboratory (CSHL), on the role of miRNA in cordblood stemcell
differentiation.
Dr. Stefan Rose-John, University of Kiel, Germany, on the role of IL-6 and Stat3 in Prostate cancer.
Dr. 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.
-/-

Dr. Mark Parthun, Ohio State University, Columbus, USA, characterisation of HAT .
Dr. Mariusz Ratajczak, University of Luiseville, Stem cell Institute at James Brown Cancer Center, KY,
USA, on cancer stem cell induced rhabdomyosarcoma development.
Dr. Raffaella Sordella, CSHL,Cold Spring Harbor, USA, on the role of IL-6 in lung carcinogenesis.
Dr. William Tse, West Virginia University School of Medicine, Morgantown, USA, AF1q in breast
cancer metastasis.
Dr. Jan Tuckermann, University of Ulm, on transgenic Stat5 and GR mice in inflammatory diseases.
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3.4. Richard Moriggl
Topic: Research on hematopoietic cancer, Ewing´s Sarcoma, liver and colorectal carcinoma,
melanoma and metabolism
Name:
Title:
Date of Birth:
Nationality:
Institution:
Address:
Phone:
Fax:
e-mail:

Moriggl, Richard H.
Prof. DI. Dr., Director
17.05.1969
German
Ludwig Boltzmann Institute for Cancer Research (LBI-CR)
Währingerstr.13a, A-1090 Vienna, Austria
(+43-1) 40160 71210
(+43-1) 401609 31300
richard.moriggl@lbicr.lbg.ac.at

Group members:(from the left in the back) MSc Ha Pham, MSc Patricia Weiss, MSc Student Isabel Sobieszek,
MSc Bettina Wingelhofer, DI Barbara Maurer, MSc Student Birgit Hochgatterer, (from front left) Prof. Richard
Moriggl (RM), MSc Tahereh Javaheri, MSc Doris Kaltenecker, DI Kristina Müller, MSc Madeleine Themanns, DI
Alexander Swoboda

3.4.1 Group and project overview:
The laboratory of RM is specialized on transcription factor analysis and their role as oncogenes or
tumor suppressor proteins in various types of cancers. Aberrant signal transduction pathways use
these transcription factors to contribute to onset and progression of tumors. Cancers studied in the
group of RM include liver cancer, Ewing´s Sarcoma, leukemias, lymphomas, colorectal 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 tumor suppressor gene loss. Moreover, aberrant cytogenetic abnormalities as observed in
childhood cancer translocation products are modeled in transgenic mice. Here, we established for the
first time a Ewing´s like tumor model through inducible expression of the EWS-FLI1 translocation
product, that comprises also an aberrant transcription factor.
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3.4.2 Results from the research work and future outlook:
The research within the group of RM is focused on comparative medicine and we make translational
models for an emerging need to serve as test systems of translational genomics, which revealed
major genetic abnormalities contributing to onset and progression of cancers. It is our mission to
contribute to translational human and animal medicine. We hope to bridge the gap between laboratory
animal models and human patients through this research. We are focussing on transgenic cancer
mouse models, cytokine and growth factor signaling, core cancer pathway analysis, molecular
mechanisms of action of transcription factors downstream of kinase action, 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 to promote diseases. Overall, oncogenes or tumor
suppressors are dependent on mutational context, a prominent theme in the RM lab. Our
understanding of molecular alterations and their tissue type specific context is currently limited.
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
laboratories, both within Austria and international. A list of topics studied in the group of RM is further
described in eight different PhD and one postdoctoral research project, assisted by two MSc students,
where each project will be highlighted for research focus with one illustrated example (financing of
nine research positions within the RM group is through extramural funding sources). The group is also
supported by technical support. One BMA position will be financed by the Vetmeduni in context of the
endowed professorship contract in June 2014.
3.4.2.1 Hematopoietic cancer
We are studying normal and abnormal hematopoiesis (Figure 3.4.1 to 3.4.4). We and others have
described an essential role for STAT5 activation (for overview see Moriggl & Ferbeyre, BBA, 2011) in
the regulation of survival or cell cycle progression genes. 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 or with
hyperactivation of JAK2V617F, Flt3-ITD or other driver pathways. We and others have published
multiple 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; Kollmann et al., Cancer Cell, 2013; Bibi et al.,
Haematologica, 2014; Berger et al., Leukemia, 2014; Rumi et al., American J. Hematology, 2014;
Girardot et al., Oncogene, 2014). Financed by SFB-F2807 established in 2006 we contribute to a
network grant of excellence. We generated a series of haploinsufficient tumor suppressor compound
mouse models for hematopoietic cancer development linked to oncogenic STAT5 or combinations
with hematopoietic driver kinases such as JAK2V617F (Figure 3.4.1). One current phenotype is
molecularly characterized which resembles based on expression data signatures closely human
peripheral leukemia/lymphoma disease. The RM lab is further involved in therapeutic cancer
intervention studies, also within the context of an SFB-F4707 network grant of excellence started in
2013. Here, we focus on N- and C-terminal action of STAT5 such as phosphorylation, glycosylation
and oligomerisation, all influenced by post-translational modifications (Figure 3.4.2 to 4). Both SFB
network contributions are with the Medical and Veterinary Medicine Universities of Vienna. The SFB
grants are funded through the FWF and SFB-F28 (http://www.jak-stat.at) is headed by Prof. Mathias
Müller from the Vetmeduni Vienna and deputy speaker is Prof. Thomas Decker from the Max Perutz
Laboratories. SFB-F47 started in 2013 (http://www.meduniwien.ac.at/sfb_mpn/) and it comprises 10
PI´s. It can run for 8 years and it is headed by Prof. Peter Valent from the MUV and RM is deputy
speaker. The projects focus on „JAK-STAT Signalling: From Basics to Disease“ and on “Myeloid
Neoplasm”. Projects with RM group member contributions are entitled “Leukemogenesis Studies with
Persistently Activated Forms of STAT5“ and “Targeting STAT5-regulated Transcription in Myeloid
Neoplasms”.

43

Research: Moriggl

Ludwig Boltzmann Institute for Cancer Research (LBI-CR)

Figure 3.4.1: Consequences of hyperactive STAT5 in the hematopoietic system: (A) Regular bleedings of
F
hi
mice expressing hyperactive STAT5a (cS5 ) under the vav-promoter at a high level (vcS5 ) show a dramatic
+
hi
increase in CD8 T-cells (cytotoxic T-cells) compared to wildtype (wt) littermates. (B) RNA sequencing of vcS5
mice was done in collaboration with CeMM Vienna (group Robert Kralovics). Gene-set enrichment analysis using
genes published to be altered in Peripheral T-cell Lymphoma with cytotoxic T-cell features is in line with a
hi
hi
cytotoxic T-cell disease in vcS5 mice. (C) Cytotoxic T-cells from diseased vcS5 mice are transplantable. In
+
+
contrast to wt CD8 T-cells, peripheral CD8 T-cells isolated from vcS5hi mice grow in recipients and lead to
hi
death. (D) Cytotoxic T-cells from vcS5 donor animals infiltrate various organs of recipients as exemplified here
hi
by consecutive sections of lungs of wt cell-recipient (upper panel) or a vcS5 cell-recipient (lower panel) (left: HE
staining, right: anti-CD3 staining).

Figure 3.4.2: Generation of model systems to study gain of function mutations of STAT5 in
leukemogenesis: We utilised the catalogue of somatic mutations in cancer from the Wellcome Trust Sanger
Institute (http://cancer.sanger.ac.uk/cancergenome/projects/cosmic/) and a PubMed-based literature search to
select STAT5 gain of function (GOF) mutations to explore their mechanism of hematopoietic transformation. We
were particularly interested to explore these STAT5 GOF variants for research of myeloproliferative neoplasms
(MPN), since STAT5 was shown to be essential for several MPN diseases and due to research project focus
within SFB-F4707 financed by the FWF. We focused on GOF mutations that were identified in leukemic patient
samples. It is currently not understood, why STAT5 as a master transcription factor for hematopoiesis has
selective advantages with different mutations in a lineage specific manner. Identified STAT5 mutations are cloned
into a vector that contains a hematopoietic specific promoter (vav) to target cells of the hematopoietic system to
generate transgenic mice. In parallel, the GOF forms of STAT5 are also cloned into a retrovirus and transduced
into mammalian cell lines that are cytokine dependent to make them factor independent. Thus, the project is
aimed to create model systems to study GOF STAT5 variants in vitro and in vivo. The long term aim is to use
these model systems to explore therapeutic intervention strategies targeting STAT5. Several small molecular
weight inhibitors are currently available in collaboration with international expert laboratories (listed below) that
target STAT5 specifically and we incorporate them into our studies.
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Figure 3.4.3: Screening of murine and human MPN cell lines for STAT5 and STAT3 activity
(A) Murine and human cell lines were grown in RPMI + 10% FCS. PI-Staining was used for flow cytometry to
evaluate cell viability and DNA content/cell cycle status of the different hematopoietic cancer cell lines. 50100x10^6 cells were harvested and used for EMSA and Western Blot analysis to check for STAT5 and STAT3
activity. (B) To analyse DNA binding activity, whole cell extracts of MPN cell lines (untreated or stimulated with IL3 or Epo) were prepared and subjected to EMSA using the β-casein binding site for Stat5 dimer formation and the
SIEm67 binding site for Stat3 dimer formation. (C) pYSTAT5, total STAT5A, total STAT5B and total STAT5A/B
expression within MPN whole cell extracts were controlled by Western blotting, using HSC70 as loading control. A
representative experiment from two individual experiments is shown.
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Figure 3.4.4: Impact of O-GlcNAc modification on STAT5-mediated gene transcription and transformation
To study the impact of O-linked N-Acetylglucosamine (O-GlcNAc) modification on STAT5, we used different
constructs. (A) Schematic presentation of wildtype STAT5a and two further variants with and without the ability to
glycosylate STAT5a. The gain of function (GOF) variant cS5 with an exchange of serine 710 to phenylalanine is
super-inducible by cytokines and shows prolonged activation. STAT5 is O-GlcNAc modified at threonine 92,
whereas an exchange of threonine 92 to alanine abolished O-GlcNAc modification in context of the GOF
mutation. (B) Protein extracts from murine fibroblasts harbouring different STAT5 variants were subjected to a
Wheat Germ Agglutination assay, which is a lectin specific for O-GlcNAc modified proteins, attached to a column
matrix serving as affinity chromatography raisin. Therefore, only O-GlcNAc modified proteins were pulled down of
the protein extracts. There was no significant O-GlcNAc modified STAT5a protein amount found in extracts from
cells overexpressing STAT5 mutated at threonine 92. (C) Growth curve of IL-3-dependent Ba/F3 cells transduced
by different STAT5 variants. Transduction of cS5 leads to IL-3 independence, whereas Ba/F3 cells transduced
with cS5-T92A (#1-#4 represents different transductions with retrovirus followed by GFP sorting and analysis for
factor-independent outgrowth) behaved like wildtype. All four cS5-T92A failed the outgrowth. (D) Real time PCR
of two bona fide STAT5 target genes (bcl-2 and c-myc) after IL-3 removal (cells were kept in IL-3 before, viability
was checked and cells were washed twice with RPMI medium with 10% FBS without addition of IL-3). Ba/F3 cells
transduced with cS5 showed prolonged high mRNA levels of Stat5-target genes, whereas Ba/F3 transduced with
cS5-T92A showed a similar behaviour in gene regulation as wildtype cells with lower target gene expression upon
factor withdrawal.

3.4.2.2 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. The GR is also a stress sensor in
context of high circulating glucocorticoid (GC) and Adrenocorticotropic hormone (ACTH) levels, both
under control of a neuroendocrine regulation. The STAT5-GR interaction is essential for gene
regulation by growth hormone (GH) action. Upstream of hepatic STAT5 activation is JAK2 kinase
activity, however, also many other growth factors or cytokines can use STAT5 signaling independent
of JAK2. Disruption of the GR-JAK2-STAT5 signaling axis causes metabolic syndrome with
aggressive liver cancer development in the case of GR/STAT5 loss. In contrast and quite surprising
liver cancer was not prominent upon loss of JAK2. This finding attributed for the first time a tumor
suppressor function to the STAT5-GR pathway downstream of GH and GC action for hepatocellular
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carcinoma development and progression. Similarly as we have performed with STAT5 deletion
studies, we challenged the role of JAK2 for HCC formation. We found a metabolic switch resulting in a
tg
much less severe cancer phenotype on a hyper-GH situation using GH transgenic mice (GH ) that
develop an inflammatory liver cancer phenotype (Figure 3.4.5). The chronic inflammation was both
dependent on STAT5 and JAK2 presence (data not shown).
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 multiple 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;
Weber et al., Pharmaceuticals, 2013; Mueller et al., Hepatology, 2013).

Figure 3.4.5: Profound hepatosteatosis in JAK2 deficient mice is characterized by increased de novo
lipogenesis (A+B) Detailed profiling of steatotic livers at 12 weeks of age revealed increased total fatty acid (FA)
and triglyceride (TG) amounts characterized by significantly elevated unsaturated FAs like palmitoleic acid
(C16:1) and oleic acid (C18:1) (n≥8/genotype). (C) Furthermore, significant up regulation of lipogenic proteins, like
tg
Δhep
Δhep
PPARγ, FASN and SCD1, indicate de novo lipogenesis in GH JAK2
and JAK2
livers contributing to the
development of fatty livers.

We also performed a global gene expression analysis using Affymetrix arrays in the liver projects to
reveal molecular insights. What caught our attention was the fact that peripheral lipolysis might be also
controlled by STAT5 and GR action and evolution could use the same building blocks over and over
again to wire them differently in a cell type specific context. Thus, we speculated that steatosis
development requires STAT5 and GR action in adipose tissues. The RM laboratory pioneered in the
last years how lipolysis is regulated by GR-STAT5 action (Figure 3.4.6 and 3.4.7). 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 is due to an increased lipolysis induced
by tumor or host signaling molecules. GC and also GH have been hypothesized as potential mediators
of cancer cachexia, but solid evidence lacks behind. Plasma levels of the pro-lipolytic GC steroid
hormone are elevated in cachectic patients compared to those without cachexia and overall GH levels
are pulsatile and no detailed study was carried out on GH levels in cachexia patients. Thus, we
genetically introduced disturbances of the GR-JAK2-STAT5 signaling axis, since we have shown
previously that it causes metabolic syndrome and peripheral lipolysis. We deleted either the GR or
STAT5 from fat tissues. We confirmed that peripheral fat depots cannot be mobilized under
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physiologic challenge of fasting-induced lipolysis in both mouse strains. Thus, GR or STAT5 action is
essential for fasting-induced lipolysis. Moreover, we did not observe unwanted negative effects of Cre
action in Cre control animals (data not shown). We follow both projects up with metabolic challenge.
We did glucose, pyruvate and insulin tolerance tests to measure metabolic activity. We unravel the
phenotypes currently in more detail, both on the genetic level and on biochemical pathway analysis
were data pinpoint to a defect also in neuro-endocrine imbalances.

Figure 3.4.6: A mouse model to study glucocorticoid receptor function upon conditions that induce
peripheral lipolysis End stage cancer patients can suffer from cachexia, a body condition that is manifested in
muscle loss and peripheral lipolysis. Moreover, lipolysis can occur in age-related obesity and it is associated with
metabolic disorders. It is to larger extent unclear how peripheral lipolysis is controlled by cytokine and/or nuclear
hormone receptor action. Thus, the basis for this study was our findings of the hepatic GR-STAT5 interaction,
which manifests upon conditional deletion of both GR and STAT5 function into aggressive hepatocellular
carcinoma manifestation. Thus, we generated a mouse model harboring an adipose tissue-specific deletion of the
Adipoq
Adipoq
). (A) Growth curves of GR
mice and control littermates show that GRglucocorticoid receptor (GR
deficient mice have a marked attenuation of weight gain normally associated with aging (n=11/genotype; 4
independent litters. *P<0.05; **P<0.01; ***P<0.001). (B) Representative HE staining of epididymal white adipose
Adipoq
mice and control (wildtype) littermates (n=4/genotype). Black
tissue (EWAT) and liver of 12-month-old GR
Adipoq
).
arrow heads denote areas of hepatic lipid accumulation (steatosis; Control) or sporadic lipid vacuoles (GR
White arrow heads indicate inflammatory infiltrates (Control).

Figure 3.4.7: Characterisation of mice with growth hormone (GH)-STAT5 axis deficient adipocytes
Adipoq
(A) Growth curves of male mice with an adipocyte specific deletion of Stat5 (Stat5
) or control mice (wildtype)
display a reduction in postnatal body growth and weight gain compared to control littermates. (B) Body
Adipoq
mice exhibit an increased subcutaneous adipose
composition analysis of 8-week-old mice shows that Stat5
tissue (ScAT) to body weight ratio, while no differences in epididymal white adipose tissue (EWAT) and liver to
body weight ratio were observed. (C) Tissue histology of EWAT and ScAT of 8-week-old mice. *P<0.05;
***P<0.001.
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3.4.2.3 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; Gordziel et al., British Journal of Cancer, 2013; Rupp et al., Oncogene, 2014).
Current work in collaboration with international research groups is addressing regulation of the tight
junction and on intestinal epithelial stem cell action through cytokine-STAT5 signaling affecting
epithelial cell differentiation. In addition, the RM lab is involved in therapeutic intervention studies for
chronic inflammatory processes and colorectal cancer prevention. We have currently two manuscripts
under revised revision. We are active in an international collaboration project on one NIH grant and
further international grant applications need to be made to attract funding.
3.4.2.4 Ewing´s sarcoma
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 expressed the EWS-FLI1
T2
translocation with mesenchyme specific and/or inducible Cre (Prx1 and Prx1CreER ). Importantly, we
have succeeded for the first time to establish Ewing´s like sarcomas in mice using induced tumors in
juvenile mice. As further driver mutation we need partial loss of Ink4a tumor suppressor proteins. We
reported in November 2013 for the first time on these interesting results at an international Ewing´s
Sarcoma research meeting in San Diego, USA. We decided to fully characterize the tumors first
before submitting a manuscript, plus to increase the numbers of tumors and to also perform genetic
profiling comparing them to the human Ewing´s Sarcoma gene signature. The later was luckily
successful in a fraction of tumors, but we also obtained tumors that display a different sarcoma
phenotype and gene expression pattern, most likely resembling myosarcomas, liposarcomas or
fibrosarcomas (Fig. 3.4.8).

Figure 3.4.8: Histo-pathology and MRI analysis of tumors, isolated from tamoxifen induced Ewing´s like
sarcomas (A) Shown is the H&E staining of representative tumors and associated metastasised organs like lung,
adrenal gland, liver or bone. (B) Immunohistochemistry staining for Neuron Specific Enolase (NSE) as a tumor
marker and (C) Periodic Acid Schiff (PAS) staining which highlights glycogen accumulation in tumors and is a sign
for glycolysis indicate Ewing`s like sarcomas develop in mice with an inducible mouse model that allows
expression of EWS-FLI1 upon tamoxifen induction in EF/EFxPrx1CreERT2 mice. (D) µCT and magnetic
resonance imaging (MRI) performed in collaboration with Prof´s. Helwig and Krcak, MUV, revealed the precise
localization of a Ewing´s like tumor.
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3.4.2.5 Metastasizing melanoma
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 (Fig.3.4.9). The work is still unpublished and
was added to the RM group through a melanoma donation.
3.4.3 Changes during the year
The group expanded recently to 12 scientists (2 MSc students, 1 postdoc, 7 PhD students, 1 BMA and
the PI) financially made possible through SFB third party network grants, melanoma sponsoring, CCRI
financing of one PhD position, plus LBG GmbH support. DI Kristina Müller submitted her PhD thesis to
the MUV. MSc. Mariangela Galante parted from the group in mutual agreement, Ha Pham and Bettina
Wingelhofer followed in the SFB-F4707 project. Two MSc students, namely Doris Kaltenecker and
Maximilian Hofbauer successfully did their MSc degree with distinction. Doris Kaltenecker was
supervised by DI Kristina Müller and she started her PhD in 2014. Maximilian Hofbauer was
supervised by DI Barbara Maurer and left the group to perform pharmacy internship. One new MSc
student, Birgit Hochgatterer, was recruited and placed within the hematopoietic research area under
supervision of DI Barbara Maurer. One big change was also the endowed professorship of RM with
the two medical universities of Vienna as introduced in the Annual report above.

Figure 3.4.9: Genetic deletion of Stat3 in melanocytes within a N-RasQ61K mouse melanoma model
A melanoma mouse model harbouring the frequent N-RasQ61K mutation and an Ink4a deletion for melanoma
induction was crossed with mice harbouring a Stat3 gene floxed on exons 12-14 and mice expressing CRE
recombinase under a tyrosinase promoter. (A) The tissue specific deletion of STAT3 protein in these mice was
verified in a double immunoflourescence approach using a melanoma marker established for the mouse model
(SOX10), STAT3 and DAPI as counterstaining in a cohort of 22 mice. (B) In addition we generated and
characterized cell lines from this mouse model and from mice that do not express CRE recombinase. (C) These
cell lines expressing CRE recombinase do show complete deletion of the STAT3 protein. They are currently
analysed in our genome wide transcriptome study.

3.4.4 New perspectives
It is planned that the research group of RM moves to the Vetmeduni Campus in January 2015. This
should facilitate housing of mice in one unit and currently we build up a functional histo-pathology core
at the Vetmeduni. The project diversity in the group of RM is fruitful for the LBI-CR and Partners. One
new direction is the role of post-translational modifications of key signaling molecules. The recruitment
of a junior research group with expertise in Omics technology is further supporting research within the
group of RM or the LBI-CR in general. All PhD students are encouraged to achieve best science in a
cost and work efficient way, balanced and controlled through group leaders at the LBI-CR. The
importance of mouse colony management and logistics needs further improvement, which is planed in
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one continuous mouse house space for the RM group, after moving and new laboratory set up was
successful. 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,
particularly Dr. Florian Grebien actively participates in research discussion within the RM group. 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. Future work of RM will be more
dedicated to university duties including lecturing of cancer research topics within a new MSc and PhD
curriculum study plan.
3.4.5 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 performing
groups.
National
Prof. F. Aberger, University Salzburg, skin cancer and hedgehog signalling
Prof. T. Decker, MFPL Vienna, STAT1 in melanoma
Prof. R. Erben, University of Veterinary Medicine, Vienna, Ewing´s sarcoma
Prof. H. Kovar, CCRI Vienna, Ewing´s sarcoma
Dr R. Kralovics, CeMM, MPN mouse models
Prof. W. Mikulits, Medical University Vienna, liver cancer
Prof. M. Müller, University of Veterinary Medicine, Vienna, Tyk2 and transgenesis
Prof. T. Rülicke, University of Veterinary Medicine, Vienna, mouse models
Prof. V. Sexl, University of Veterinary Medicine, Vienna, JAK-STAT in cancer, CML resistance
mechanisms and CDK6
Prof. B. Strobl, University of Veterinary Medicine, Vienna, STAT1 signaling
Prof. M. Trauner, Medical University Vienna, metabolism and liver cancer
Prof. P. 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. S. Constantinescu, Ludwig Cancer Institute, Bruessel, Belgium, p53 mutations and MPN
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
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Prof. B. Groner, Georg-Speyer-Haus, Frankfurt, Germany, oncogenic STAT3/5
Prof. P. Gunning, University Toronto, SH2 domain inhibitors
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-AKTmTOR signaling
Prof. A.T. 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. Priebe, MD Anderson Cancer Center, USA, inhibitors of transcription factors
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, JAK2STAT5 signaling and transgenic mouse models
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3.5. Dagmar Stoiber-Sakaguchi
Childhood leukemia and lymphoma mouse models
Project leader / Key Researcher
Name:
Stoiber-Sakaguchi, Dagmar
Title:
MMag. Dr.
Date of Birth:
27.01.1973
Nationality:
Austrian
Institution:
Ludwig Boltzmann Institute for Cancer Research (LBI-CR)
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: MSc. Eva Bauer (PhD student), Dr. Dagmar Stoiber-Sakaguchi, Jaqueline Horvath
(Research assistant)

3.5.1 Group and project overview
The group members of Dagmar Stoiber-Sakaguchi are one PhD student (Eva Bauer) and one
research assistant (Jaqueline Horvath). Our group focuses on studying 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 working on 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.
Furthermore we are working on a new mouse model to investigate the development of
myeloproliferative disorders (MPD). Here we aim at studying the cooperativity of several signaling
pathways. In addition, we are interested in type I interferon signaling in leukemia development and
tumor surveillance.
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3.5.2 Results from the research work and future outlook:
+
3.5.2.1 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. In these mice the expression of the fusion protein is restricted to CD19 B cells (Figure 3.5.1A).
Analysis of the transgenic mice revealed regular B cell development and no gross abnormalities.
However, we found that pro-B cell lines as well as primary bone marrow cells derived from ETV6RUNX1 transgenic animals display elevated levels of reactive oxygen species (ROS) as tested via
dihydroethidium (DHE) staining (Figure 3.5.1B). In line, intracellular γH2AX flow cytometry and comet
assay (Figure 3.5.1C) revealed increased DNA damage indicating that ETV6-RUNX1 expression
enhances ROS. Based on these data we propose a novel mechanism of how additional mutations
+
could be acquired in an ETV6-RUNX1 pre-leukemic clone: the expression of ETV6-RUNX1 leads to
increased ROS levels and these elevated ROS favor the accumulation of secondary hits by increasing
genetic instability and double strand breaks, thus allowing pre-leukemic clones to develop into fully
transformed leukemic cells.
The ETV6-RUNX1 transgenic mice are also 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 cooperativity of different candidate genes with ETV6-RUNX1. Therefore
hematopoietic stem cells are infected with distinct retroviruses encoding for candidate genes and
these are subsequently transplanted into lethally irradiated syngenic recipient mice. We are currently
working on this transplantation model by including different candidate genes. Furthermore, we also
+
address questions of gene cooperativity in ETV6-RUNX1 leukemia in xenotransplant studies with our
collaboration partner from the CCRI.

Figure 3.5.1: ETV6-RUNX1 transgenic mice display elevated reactive oxygen species levels and increased
DNA damage. (A) The E/R-IRES-hCD2t expression cassette was inserted in the first exon of the CD19 gene. (B)
+
tg
CD19 bone marrow cells of ETV6-RUNX1 transgenic (E/R ) (n = 16) and control littermate mice (n = 10) were
analyzed for reactive oxygen species (ROS) levels. Bar graphs represent dihydroethidium (DHE)-mean
fluorescence intensity (MFI) ± s.d.; (C) Statistical analysis (unpaired t test) of a comet assay of wild type (wt) and
tg
E/R mice (n = 6 each) is depicted. 50 pictures per sample were taken for statistical analysis of percentage of tail
DNA. Average ± s.d. of each sample is shown. Representative pictures of comets of each genotype are depicted
on the right (modified from Kantner et al., Neoplasia 2013).
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3.5.2.2 Function of Stat3β in hematopoietic malignancy
Aberrant regulation of the Janus kinase (JAK) – signal transducer and activator of transcription (STAT)
pathway is often associated with cancer. STAT3, a member of the STAT family, 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). Briefly, the Flag-tagged Stat3β cDNA was placed downstream of a loxP-flanked cassette
containing a triple transcriptional termination sequence (Stop). These conditional Stat3β transgenic
mice were crossed with Mx-Cre transgenic animals and are currently being analyzed. Upon polyI:C
injection transgene expression can be detected in hematopoietic organs (Figure 3.5.2). To test
whether increased expression of STAT3β impacts on tumorigenesis the mice will be challenged with
different hematopoietic tumor models.

Figure 3.5.2: Expression of STAT3β in conditional transgenic mice. Ten days after polyI:C
tg
induction transgenic STAT3β (S3b ) expression has been detected by immunohistochemistry using
an antibody directed against the Flag-tag. A representative example for liver is depicted.
3.5.2.3 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. We have previously shown that Abelsoninduced leukemia is mainly subjected to natural killer (NK) cell mediated tumor surveillance.
Therefore, we focused on the NK cell compartment in mice with impaired type I IFN signaling. When
we deleted Ifnar1 specifically in mature NK cells by intercrossing with Ncr1-iCre mice and challenged
these mice with the Abelson oncogene we did not observe any significant differences in survival.
-/However, we could reveal that type I IFN is essential in NK cell maturation (Figure 3.5.3). Ifnar1 but
f/f
+
not Ifnar1 Ncr1-iCre mice harbored fewer KLRG1 NK cells, which correlates with lower numbers of

Figure 3.5.3: The role of IFNAR1 in NK cell development. (A) Scheme of NCRI expression during NK cell
development. NK precursor (NKP), immature (iNK) and mature NK (mNK) cells; (B) Maturation status of splenic
f/f
f/f
-/Ifnar1 , Ifnar1 Ncr1-iCre and Ifnar1 NK cells by flow cytometric analysis of CD27/CD11b expression. Bar
+
graphs of the least and most mature stage are depicted. (C) Bar graph shows percentage of KLRG1 cells in the
+
NK1.1 CD3 NK cell compartment of the spleen (adapted from Mizutani et al., OncoImmunology 2012).
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mature NK cells. We concluded that the expression of IFNAR1 on mature NK cells themselves (as in
f/f
case of Ifnar1 Ncr1-iCre mice) is not required for efficient tumor surveillance. Therefore, other cell
types that require type I IFN might be critically involved in tumor surveillance and such candidates are
currently investigated.
To get further insight into the role of type I IFN signaling in tumor surveillance we currently employ
also T cell dependent tumor models. This project is a collaboration with Dr. Veronika Sexl, Dr. Birgit
Strobl and Dr. Mathias Müller from the University of Veterinary Medicine, Vienna.
3.5.3 Aims and milestones
We analyzed the ETV6-RUNX1 transgenic mice and proposed a new model of how additional hits
could be acquired for leukemogenesis. We also established bone marrow transplantation and
+
xenotransplantation models for ETV6-RUNX1 leukemia. We analyzed Stat3β transgenic mice and are
currently challenging the mice in tumor models. In parallel we have described the role of type I IFN in
Abelsonvirus induced leukemia/lymphoma.
3.5.4 New perspectives
+
In addition to 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.
Besides detailed analysis of the Stat3β transgenic mice we will employ these animals 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.
3.5.5 Scientific cooperations
National
Dr. C. Baum, Hannover Medical School, Hannover, Germany, for retroviral experiments
Dr. M. Busslinger, IMP, Vienna, Austria, for the ETV6-RUNX1 and Stat3 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
Kinderkrebsforschung, Vienna, Austria

Cancer

Research Institute, St. Anna

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
Dr. U. Kalinke, Institute for Experimental Infection Research, TWINCORE, Centre for Experimental
and Clinical Infection Research, Hannover, Germany, on interferon signaling
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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

Gathering in the oldest pub of England at the FEBS Meeting on JAK-STAT Signalling in the Sherwood
Forest (Nottingham, UK).
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4. Scientific program
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.

Preclinical trials using transgenic mouse models will significantly speed up drug development, as explained by
Pier Paulo Pandolfi (Department of Pathology, Beth Israel Deaconess Medical Center, Harvard Medical School,
Boston, USA), here in discussion with Richard Moriggl and Lukas Kenner at the AACR meeting 2013.

4.2 Administrative meetings 2013
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 ETV6RUNX1 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.
11.01.2013 MUV Staff meeting
Dr. Emilio Casanova, Dr. Richard Moriggl and Dr. Dagmar Stoiber-Sakaguchi
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01.03.2013 MUV Staff meeting
Dr. Emilio Casanova, Dr. Richard Moriggl and Dr. Dagmar Stoiber-Sakaguchi
05.04.2013 MUV Staff meeting
Dr. Emilio Casanova, Dr. Richard Moriggl and Dr. Dagmar Stoiber-Sakaguchi
17.04.2013 LBI-CR Boardmeeting
Dr. Richard Moriggl, Prof. Lukas Kenner
14.06.2013 MUV Staff meeting
Dr. Emilio Casanova, Dr. Richard Moriggl and Dr. Dagmar Stoiber-Sakaguchi
02.08.2013 MUV Staff meeting
Dr. Emilio Casanova, Dr. Richard Moriggl and Dr. Dagmar Stoiber-Sakaguchi
06.09.2013 MUV Staff meeting
Dr. Emilio Casanova, Dr. Richard Moriggl and Dr. Dagmar Stoiber-Sakaguchi
04.10.2013 MUV Staff meeting
Dr. Emilio Casanova, Dr. Richard Moriggl and Dr. Dagmar Stoiber-Sakaguchi
08.11.2013 MUV Staff meeting
Dr. Emilio Casanova, Dr. Richard Moriggl and Dr. Dagmar Stoiber-Sakaguchi
28.11.2013 LBI-CR Board-Meeting
Dr. Richard Moriggl, Prof. Lukas Kenner
06.12.2013 MUV-Staff meeting
Dr. Emilio Casanova, Dr. Richard Moriggl and Dr. Dagmar Stoiber-Sakaguchi

Prof’s. Peter Bettelheim (Krankenhaus der Elisabethinen, Linz, Austria), Richard Moriggl, Lukas Kenner, Peter
Valent (Department for Internal Medicine II, MUW, AKH Vienna) and Dr. Johannes Zuber (IMP, Vienna) after
presenting their talks at a session on lymphomas & leukemias at the OeGHO meeting in Linz 2013
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4.3 Scientific Presentations 2013
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).
10.01.2013 Internal SFB - Seminar: VetMed, Institute of Animal Breeding and Genetics
Madeleine Themanns (Moriggl group)
External speaker: R. Greil (LKH Salzburg)
14.01. – 17.01.2013 Dr. Richard Moriggl - Scientific Evaluation Committee Member for the Institute
Cochin, under the guidance of AERES, Paris
28.01. – 30.01.2013 Dr. Richard Moriggl - Scientific Evaluation Committee Member for the Hospital
Necker, under the guidance of AERES, Paris
11.02 – 15.02.2013 Felasa Course -„Einführung in die Labortierkunde – Theoretisch, praktisch und
tierschutzgerecht“; ein GV-SOLAS zertifizierter Kurs
Participation: Michaela Schlederer, Jan Pencik, Edith Bogner, Adila Kovacevic, Barbara Maurer,
Alexander Swoboda, Jaqueline Horvath
11.02 – 12.02.2013 Invited Speaker/Keynote Lecture in Salzburg, Prof. Lukas Kenner
“News from AP-1 in ALCL and IL6/Stat3 in Prostate cancer.”
13.02. – 15.02.2013 Transwir-Workshop
Participation: Prof. Lukas Kenner
22.02. – 23.02.2013 Interdisciplinary symposium, Hamburg, Germany
Participation: Prof. Lukas Kenner
28.02.2013 Internal SFB - Seminar: VetMed, Institute of Animal Breeding and Genetics
Paulina Rampetsreiter (Eferl group), Isabella Rauch (Decker group)

Prof. Tamas Nagy (Department of Pathology, College of Veterinary Medicine, University of Georgia, Athens,
USA) and his wife on a hike with Prof. Moriggl and Veronika Sexl (Veterinary University Vienna) in Bar Harbour,
USA.
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01.03.2013 Invited Speaker – Pasquale De Blasio, Integrated System Engineering srl
Milano – Italy
Title: “Tissue Microarray Pathology Platform”
06.03.2013 Kickoff Meeting SFB F47: "Myeloproliferative Neoplasms"
Dr. Richard Moriggl (Deputy Speaker, LBI-CR)
Title: “Overview of Participating Institutions and SFB Network”
Title: “STAT5 as a Driver of MPN and Strategies to Target STAT5 Activity”
08.03.013 Joint meeting with Prof. Roden, German Diabetes Center, Düsseldorf
Kristina Müller and Richard Moriggl
11.03. - 14.03.2013 Invited Speaker/Keynote Lecture in Belfast, Prof. Lukas Kenner
Dr David Waugh, Centre for Cancer Research and Cell Biology
Title: “Role of IL-6/Stat3 in prostate cancer”
14.03.2013 Invited Speaker – Pilar Garin-Chesa, MD, PhD
Biomarkers/Translational Research,Dept. of Pharmacology
Boehringer Ingelheim RCV GmbH & Co KG, Vienna
Title: “Translational Approaches in Oncology Drug Discovery”
15.03.2013 Invited Speaker – Dr. Jan-Wilhelm Kornfeld, Dipl.-Biochem.
Institute for Genetics,Department of Mouse Genetics and Metabolism
Title: “Obesity-Induced Overexpression of miR-802 Impairs Glucose Metabolism via Silencing of
Tcf2/Hnf1beta"

Lukas Kenner at the OeGHO welcome party at the Voest Alpine Stahlwelt in Linz.

21.03.2013 Internal SFB - Seminar: VetMed, Institute of Animal Breeding and Genetics
Ilja Crncec (Eferl group; PhD committee meeting), Jelena Milosevic (Kralovics group)
22.03.2013 Invited Speaker - Harald Esterbauer, Assoc. Prof. Univ.-Doz. DDr.
Dept. of Medical and Chemical Laboratory Diagnostics, Wien
Title: ”Hedgehog signaling: a joystick of metabolic and cell fate control”
02.04. - 03.04.2013 MUV Retreat in Schloss Haindorf
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Participation: Dr. Emilio Casanova, Dr. Dagmar Stoiber-Sakaguchi, Dr. Lukas Kenner
02.04. – 04.04.2013 Invited Speaker/Keynote Lecture in Atlanta, Dr. Richard Moriggl
Aflac Research Conference
Title: "Gain or loss of function studies of STAT5 reveal opposite functions for hematopoietic or liver
cancer development"
05.04.2013 Aflac Leukemia/Lymphoma group meeting, Dr. Kevin Bunting, Atlanta, USA
Dr. Richard Moriggl
Title: "Gene dosage of STAT5 alters lymphocyte development and cancer progression with a key role
for the CD8 T cell lineage"

Prof. Moriggl meets Prof. Kevin D. Bunting and two of his Postdoctoral Fellows at the Aflac Cancer and Blood
Disorders Center of Children’s Healthcare of Atlanta and Emory University School of Medicine, Atlanta, GA, USA.

05.04. - 11.04.2013 AACR Meeting in Washington, USA
Participation: Dr. Richard Moriggl, Prof. Lukas Kenner
08.04.2013 Invited Speaker – DI Thomas Mohr
Science Consult, DI Thomas Mohr KG, Austria
Title: "Practical Biostatistics"
14.4. – 17.04.2013 LBI Annual Meeting in Obergurgl
SAB Members: Dr. Nancy Hynes, Dr. Gustavo Leone, Dr. A.Thomas Look, Dr. Radek Skoda, Dr. KayUwe Wagner
19.04. – 20.04.2013 Invited Speaker/Keynote Lecture in Linz, Dr. Richard Moriggl, Vienna
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OeGHO Österreichische Gesellschaft für Hämatologie und Onkologie
Title: “STAT5 as a novel target in myeloid neoplasms”
19.04. – 20.04.2013 Invited Speaker/Keynote Lecture in Linz, Prof. Lukas Kenner, Vienna
Title: “JUN-PDGFR-driven lymphomagenesis: a novel target-pathway”
24.04. – 27.04.2013 EASL - 48th Annual Meeting of the European Association for the Study of the
Liver, in Amsterdam, The Netherlands
Participation: Dr. Emilio Casanova

William Tse (University of West Virginia, Morgantown, USA), Richard Moriggl and Lukas Kenner during a
night walk through downtown Washington DC after a long conference day at the AACR meeting 2013.

25.04.2013 Internal SFB - Seminar: VetMed, Institute of Animal Breeding and Genetics
Virginia Castiglia (Kovarik group),Florian Ebner (Kovarik group)
External speaker: Michael Naumann (host: Thomas Decker)
02.5.2013 Joint meeting with Prof. Reinhold Erben, Department of Physiology and Pathophysiology,
Vetmeduni Wien; Kristina Müller and Richard Moriggl
03.05.2013 Invited Speaker - Dr. Latifa Bakiri, Spanish National Cancer Research Center (CNIO),
Spain
Title: “The role for Fos/AP-1 proteins in liver homeostasis and disease”, Insights from mouse models
07.05.2013 Invited Speaker - Dr. Stefan N. Constantinescu, Ludwig Institute for Cancer Research,
Brussels, Belgium
Title: "Signaling Circuits in Myeloproliferative Neoplasms"
15.5. – 16.05.2013 Invited Speaker/Keynote Lecture in Tübingen, Universitäts-Hautklinik Tübingen,
Prof. Lukas Kenner
Title: „Interleukin 6 bei Lupus erythematodes"
17.05.2013 Invited Speaker – Frank Dietmar Böhmer, Apl. Prof. Dr. rer. nat.
Institut für Molekulare Zellbiologie, Jena, Deutschland
Title: "Oxidation of protein-tyrosine phosphatases as a transforming mechanism in FLT3ITD-positive
AML"
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Preparation of a joint manuscript with Anette und Frank-Dietmar Böhmer (Biochemie Jena, Friedrich Schiller
Universität Jena, Germany) with LBI-CR students Barbara Maurer and Maximilian Hofbauer.

22.05.2013 Invited Speaker – Dr. Anne Schroeder
Department of Molecular Medicine Beckman Research Institute
City of Hope, Duarte, CA 91010
Title: “Loss of Androgen Receptor Expression Promotes Prostate Cancer Stem-Like Cell Phenotype
through STAT3 signaling."
23.05.2013 Internal SFB - Seminar: VetMed, Institute of Animal Breeding and Genetics
Kristina Müller (Moriggl group); Dagmar Gotthardt (Sexl group),
External speaker: Patrizia Stoitzner (host: Veronika Sexl)
24.05.2013 Joint Seminar: Institute of Pharmacology, Medical University of Vienna
Dr. Florian Greten
Institut für Molekulare Immunologie, Klinikum rechts der Isar, TUM, München, Germany
Title: “NF-kB and Stat3 Signaling in the Initiation and Progression of Colon Cancer”
27.05.2013 Invited Speaker – Dr. Arabella Meixner
IMBA - Institute of Molecular Biotechnology GmbH, Vienna, Austria
Title: “Correcting iPSCs from mouse and human tissues for RDEB/JEB therapies”
th

06.06 – 09.06.2013 Symposium and 25 Anniversary "Paediatric Cancer Research at the
INTERFACE, Vienna, Austria
Participation: Dagmar Stoiber-Sakaguchi, Eva Bauer
07.06.2013 A closed collaboration meeting: Determining druggability of Stat5 in hematopoietic
neoplasms, Venue: General Hospital of Vienna,
Title: “Targeting the C- and N-Terminus of STAT5: Status and Perspectives
Richard Moriggl, Vienna, Austria
10.06.2013 Invited Speaker – DI Thomas Mohr
Science Consult, DI Thomas Mohr KG, Austria
Title: “A hitch-hiker´s guide through-omics evaluation tools”
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12.06. – 17.06.2013 European Hematology Association (EHA)
Poster presentation: Patricia Weiss
Title: “Exploring the role and use of cannabinoid receptors and cannabinoids in chronic lymphocytic
leukemia
18.06.2013 Grant Writing Workshop - Dr. Stefan Grünert
Participation: All the PhD students of the LBI-CR
20.06.2013 Internal SFB - Seminar: VetMed, Institute of Animal Breeding and Genetics
Nicole Leitner (Müller group), Andrea Majoros (Decker group)
External speaker: Sascha Martens (MFPL; host: Thomas Decker)
25.06. – 27.06.2013 Führungskräfte-Workshop LBG
Participation: Dr. Richard Moriggl, Prof. Lukas Kenner

Management-Workshop of the LBG GmbH at the Raxalpenhof in Lower Austria in Summer 2013 together with
the LBG Geschäftsführerin Mag. Claudia Lingner and the LBG President Dr. Josef Pröll.

25.06.2013 Profil High Potential Day – Rathhaus Vienna
Dr. Dagmar-Stoiber-Sakaguchi, Dr. Emilio Casanova
27.06. – 28.06.2013 ERIA Meeting in Heidelberg
Dr. Richard Moriggl
Title: “A new transgenic mouse model for T cell lymphoma / leukemia in the CD8 T cell lineage“
Prof. Lukas Kenner (organisation)

The conference participants of the ERIA meeting 2013 during a walk at the river Neckar near the venue of the
National Centre for Tumour Diseases (NCT-Heidelberg) in Heidelberg, Germany.
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28.06.2013 Cesar Jahrestagung 2013 – Verleihung des Cesar Preises
Prof. Lukas Kenner, Klosterberg 2, 72070 Tübingen
04.07.2013 Internal SFB - Seminar: VetMed, Institute of Animal Breeding and Genetics
Mario Biaggio (Müller group; PhD committee meeting), Elisabeth Straka (Sexl group; PhD committee
meeting)
External speaker: Heidi Cerwenka (host: Veronika Sexl)
08.07.2013 Invited Speaker – Dr. Florian Grebien
CeMM, Research Center for Molecular Medicine of the Austrian Academy of Sciences
Title: “Functional studies of leukemia oncoproteins using integrated approaches”
09.07 – 14.07.2013 Invited Speaker/Keynote Lecture in Cincinnati, Cincinnati Children’s Hospital
Medical Center – Dr. Xiaonan Han
Dr. Richard Moriggl
Title: ”The JAK-STAT Core Cancer Pathway Dominates Hematopoietic or Solid Cancer Development”
26.07.2013 Joint Seminar: LBI Cluster of Oncology,
Dr.Karin Hartmann (Host: Prof. Peter Valent)
Title: "The role of mast cells in cancer development and progression"
29.08.2013 Invited Speaker – Prof. Hiroshi Wakao
Department of Environmental Biology, School of Medicine, Hokkaido University, Japan
Title: “MAIT cells; an innate type T cell abundant in human"
12.09. – 15.09.2013 JAK-STAT Conference in Nottingham, Great Britain,
Participation: Barbara Maurer, Isabel Sobieszek, Doris Kaltenecker, Tahereh Javaheri, Madeleine
Themanns, Dr. Dagmar Stoiber-Sakaguchi, Dr. Emilio Casanova, Alexander Swoboda, Kristina Müller,
Dr. Richard Moriggl
Title: „Stat5 controls opposing forces during cancer development: When and where is it an
oncoprotein or a tumor suppressor protein?“

The LBI-CR students Barbara Maurer, Beatrice Grabner, Kristina Müller, Madeleine Themanns, Doris
Kaltenecker, Isabel Sobieszek, Tahereh Javaheri, Alexander Swoboda (from left) at the Robin Hood statue in
Nottingham
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27.09.2013 LBI-CR - Field Day in Retz
03.10.2013 Invited Speaker – Dr. Karel Soucek
Department of Cytokinetics, Institute of Biophysics AS CR, Brno, Czech Republic
Title: “Epithelial-to-mesenchymal transition in subpopulation of mouse prostate stem cells and cancer
stem-like cells"
08.10.2013 Invited Speaker – Prof. Richard Kennedy
MB BSc PhD FRCP, Centre for Cancer Research and Cell Biology, Belfast, United Kingdom
Title: „The clinical application of molecular subgroups in breast, ovarian and prostate cancer"
18.10 – 19.10.2013 Jahrestagung der österr. Gesellschaft für Hämatologie und Onkologie
Participation: Dr. Richard Moriggl, Prof. Lukas Kenner
24.10.2013 Invited Speaker – Dr. Andreas Sommer
CSF Vienna Biocenter, Head of Next Generation Sequencing Unit, Vienna
Title: "Next Generation Sequencing: Transforming biological research"
27.10. – 30.10.2013 CNIO Cancer Symposium in Spain, Madrid
Poster-presentation: Beatrice Grabner
Title: “Disruption of Stat-3 signalling promotes K-Ras induced lung tumorigenesis”
Poster-presentation: Patricia Stiedl
Title:” The AKT Multihit mouse model to study oncogenic cooperativity”
Poster-presentation: Jan Pencik
Title:” Frontiers in tumour heterogeneity and Plasticity”
Participation: Dr. Emilio Casanova, Patricia Stiedl, Beatrice Grabner, Jan Pencik
31.10.2013 Invited Speaker/Keynote Lecture in Madrid, Instituto de Investigaciones Científicas
"Alberto Sols", CSIC; Dr. Emilio Casanova
Title: “Disruption of Stat3 signaling promotes K-Ras induced lung tumorigenesis”
04.11 – 08.11.2013 PEGS Europe 2013, in Lisbon, Portugal
Particiaption: Edith Bogner, Katalin Zboray
Poster-presentation: Katalin Zboray
Title: “ BAC-based Expression System Technology for mammalian cells”
05.11. – 09.11.2013 Rett Nearburg International Ewing´s Sarcoma Symposium V in San Diego, USA
Participation: Dr. Richard Moriggl
Title: “A Transgenic Mouse Model for Ewing´s Sarcoma"

Participants of the Rett Nearburg International Ewing´s Sarcoma Symposium V in San Diego, USA,
November 2013.

07.11.- 08.11.2013 Invited Speaker/Keynote Lecture in Innsbruck, Molekulare Pathologie
Prof. Lukas Kenner
Title: „State of the art and future of translational pathology"
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14.11.2013 Internal SFB - Seminar: VetMed, Institute of Animal Breeding and Genetics - Madeleine
Themanns (Moriggl goup), Agnieszka Witalisz (Müller group)
14.11. – 15.11.2013 Invited Speaker/Keynote Lecture in Ulm, University in Ulm, Germany
Dr. Emilio Casanova
Title: “Disruption of Stat3 signaling promotes K-Ras induced lung tumorigenesis“
15.11.- 26.11.2013 Barossa Meeting Cell Signalling in the Imics Era, South Australia
Participation: Dr. Richard Moriggl
Title: "Gods Work or Devils Contribution? STAT1/3/5 Signaling and Consequences for Carcinoma or
Blood Cancer Development"
19.11. – 21.11.2013 Jahresmeeting Oncotyrol in Innsbruck
Participation: Prof. Lukas Kenner
02.12.2013 1. LBG Health Sciences Congress
Poster-presentations:
“Loss of IL-6 or Stat3 drives advanced prostate cancer by promoting p53 inactivation” by Jan Pencik
“The AKT Multihit mouse model to study oncogenic cooperativity” by Patricia Stiedl
“Hyperactive Stat5 in the hematopoietic system for cancer modelling” by Barbara Maurer
“BAC-based Expression System Technology for mammalian cells” by Katalin Zboray
“Consequences of hepatic JAK2 deficiency for liver homeostasis in growth-hormone transgenic mice”
by Madeleine Themanns
”EWS/FLI-1 blocks differentiation of mesenchymal progenitor cells in vivo” by Tahereh Javaheri

Prof. Moriggl meets Prof. H. Lemke, who developed the Ki67 proliferation biomarker by immunizing mice with
Burkitt’s lymphoma cells making monoclonal antibodies, in the Institute of Biochemisty, Christian-Albrechts
University Kiel, Germany.

05.12.2013 Invited Speaker – Dr. Markus Hengstschläger
Vorstand des Instituts für Medizinische Genetik, Organisationseinheitsleiter des Zentrums für
Pathobiochemie und Genetik, Medizinische Universität Wien
Title: “Stem cells induce invasiveness in other cells via mTOR”
12.12.2013 Internal SFB - Seminar: VetMed, Institute of Animal Breeding and Genetics - Ruth
Scheicher (Sexl group), Harini Nivarthi (Kralovics group)
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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 is in the area of basic
and translational cancer research and within the field of comparative medicine.

5.2. Status of Partner usage of 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.

SAB-member Gustavo Leone (OSU, Ohio, USA) appreciating the fantastic view of the tyrolean alps.
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5.3. Publications 2013
5.3.1 Group Casanova
1. Stiedl, P, Grabner B, Zboray K, Bogner E, Casanova E. Modeling cancer using genetically
engineered mice. Methods in Molecular Biology, in press
2. Kovacic B, Hoelbl-Kovacic A, Fischhuber KM, Leitner NR, Gotthardt D, Casanova E, Sexl V,
Müller M. Lactotransferrin-Cre reporter mice trace neutrophils, monocytes/macrophages and
distinct subtypes of dendritic cells. Haematologica. In press
3. Kantner HP, Warsch W, Delogu A, Bauer E, Esterbauer H, Casanova E, Sexl V, Stoiber D.
ETV6/RUNX1 induces reactive oxygen species and drives the accumulation of DNA damage
in B cells. Neoplasia. 2013 Nov;15(11):1292-300.
4. Kunert R and Casanova E. Recent advances in recombinant protein production: BAC-based
expression vectors, the bigger the better. Bioengineered. 2013 Jul-Aug;4(4):258-61.
5. Mader A, Prewein B, Zboray K, Casanova E, Kunert R. Exploration of BAC versus plasmid
expression vectors in recombinant CHO cells. Appl Microbiol Biotechnol. 2013
May;97(9):4049-54
5.3.2 Group Grebien
1. Li J, Bennett K, Stukalov A, Fang B, Zhang G, Yoshida T, Okamoto I, Kim JY, Song L, Bai Y,
Qian X, Rawal B, Schell M, Grebien F, Winter G, Rix U, Eschrich S, Colinge J, Koomen J,
Superti-Furga G, Haura EB (2013) Perturbation of the mutated EGFR interactome identifies
vulnerabilities and resistance mechanisms. Mol Syst Biol, Nov 5;9:705
2. Giambruno R*, Grebien F*, Stukalov A, Knoll C, Planyavsky M, Rudashevskaya EL, Colinge J,
Superti-Furga G, Bennett KL (2013) Affinity Purification Strategies for Proteomic Analysis of
Transcription Factor Complexes. J Proteome Res, Sep 6;12(9):4018-27. (equal contribution)
5.3.3 Group Kenner
1. Berghoff AS, Birner P, Streubel B, Kenner L, Preusser M ALK gene aberrations and the
JUN/JUNB/PDGFR axis in metastatic NSCLC APMIS in press 2014
2. Birner P, Bartsch R, Schreiber M, Dubsky P, Kenner L New approaches for breast cancer:
should Ret kinase be considered as a novel therapeutic target? Future Oncol. (3):333-6.
2014
3. Gattelli A, Nalvarte I, Boulay A, Roloff1 TC, Schreiber M, Carragher N, Macleod KK,
SchledererM, Lienhard S, Kenner L, Torres-Arzayus MI and Hynes NE. Ret inhibition
decreases metastatic potential by blocking migration of estrogen receptor positive breast
cancer models. EMBO Mol. Med. 2013 (9):1335-50.
4. Kenner L “Researcher of the month” Wien Klin Wochenschr 125(7-8):228-9. 2013.
5. Kollmann K, Heller G, Schneckenleithner C, Warsch W, Scheicher R, Ott RG, Schäfer M,
Fajmann S, Schlederer M, Schiefer AI, Reichart U, Mayerhofer M, Hoeller C, ZöchbauerMüller S, Kerjaschki D, Bock C, Kenner L, Hoefler G, Freissmuth M, Green AR, Moriggl R,
Busslinger M, Malumbres M, Sexl V. (2013). A Kinase-Independent Function of CDK6 Links
the Cell Cycle to Tumor Angiogenesis. Cancer Cell 24, 167–181.
6. Leitner N, Lassnig C, Rom R, Heider S, Bago-Horvath Z, Eferl R, Müller S, Kolbe L, Kenner L,
Rülicke T, Strobl B and Müller M Inducible, dose-adjustable and time-restricted reconstitution
of Stat1 deficiency in vivo Plos One in press 2014
7. Nagarajan P, Ge Z, Sirbu B, Doughty C, Agudelo Garcia PA, Schlederer M, Annunziato AT,
Cortez D, Kenner L, Parthun MR. Histone acetyl transferase 1 is essential for Mammalian
development, genome stability, and the processing of newly synthesized histones h3 and h4.
PLoS Genet. 2013 9(6)
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8. Rao S, Tortola S, Perlot T, Wirnsberger G, Novatchkova M, Nitsch R, Sykacek P, Frank L,
Schramek D, Komnenovic V, Sigl V, Aumayr K, Schmauss G, Fellner N, Handschuh S,
Glösmann M, Pasierbek P, Schlederer M, Resch GP, Ma Y, Yang H, Popper H, Kenner L,
Kroemer G, and Penninger JM. A dual role for autophagy in a murine model of lung cancer.
Nat. Commun. 5:3056 2014

9. Schwab C, Berry D, Rauch I, Rennisch I, Ramesmayer J, Hainzl E, Heider S, Decker T,
Kenner L, Müller M, Strobl B, Wagner M, Schleper C, Loy A and Urich T. Longitudinal study of
murine microbiota activity and interactions with the host during acute inflammation and
recovery ISME Journal 8(5):1101-14 2014
10. Unger C, Popescu R, Giessrigl B, Laimer D, Heider S, Seelinger M, Diaz R, Wallnöfer B,
Egger G, Hassler M, Knöfler M, Saleh L, Sahin E, Grusch M, Fritzer-Szekeres M, Dolznig H,
Frisch R, Kenner L, Kopp B, Krupitza G. The dichloromethane extract of the ethnomedicinal
plant Neurolaena lobata inhibits NPM/ALK expression which is causal for anaplastic large cell
lymphomagenesis. Int J Oncol. 42(1):338-48. 2013
5.3.4 Group Moriggl
Group members developed several projects to publication quality. PhD projects were largely carried
out independently, MSc students were supervised as described above by experienced PhD students.
New translational mouse models and phenotypes were analyzed to explore abnormal processes that
promote cancer development and progression. As in the past years we got also in 2013 molecular
insight, best reflected by our publications together with our Partners or collaborators (see below). More
first author papers are needed in the next year and overall, group members need to write earlier their
manuscripts, not the least since the universities require publication and due to a more competitive
research environment to attract grant money or to publish top papers in the given scientific discipline
of cancer research. Thus, we came up with a plan for PhD students or postdoc fellows to present their
work earlier in manuscript form. Here, the junior group leader Dr. Florian Grebien and our grant
manager Dr. Stefan Grünert assist with RM for guidance. Overall, scientific writing of manuscripts
needs to be more prioritized.
1. Berger A, Sexl V, Valent P & Moriggl R. Inhibition of STAT5 nuclear translocation as
+
therapeutic option in BCR-ABL1 leukemia. International Journal of Hematologic
Oncology, review, in press (2014)
2. Strobl B & Moriggl R. Recovery from chemotherapy depends on STAT1 for replenishment of B
lymphopoiesis. Journal of Leukocyte Biology, editorial, in press (2014)
3. Rupp C, Scherzer M, Rudisch A, Unger C, Haslinger C, Schweifer N, Artaker M, Nivarthi H,
Moriggl R, Hengstschläger M, Kerjaschki D, Sommergruber W, Dolznig H, & Garin-Chesa P.
IGFBP7, a novel tumor stroma marker, with growth promoting effects in colon cancer through
a paracrine tumor-stroma interaction. Oncogene, in press (2014)
4. Girardot M, Pecquet C, Chachoua I, Van Hees J, Guibert S, Ferrant A, Knoops L, Baxter EJ,
Beer PA, Giraurdier S, Moriggl R, Vainchenker W, Green AR & Constantinescu SN. Persistent
STAT5 Activation in Myeloid Neoplasms Recruits p53 Into Gene Regulation. Oncogene, in
press (2014)
5. Bibi S, Arslanhan MD, Langenfeld F, Jeanningros S, Cerny-Reiterer S, Hadzijusufovic E,
Tchertanov L, Moriggl R, Valent P & Arock M. Co-operating STAT5 and AKT signalling
pathways in chronic myeloid leukemia and mastocytosis: possible new targets of therapy.
Haematologica-The Hematology Journal, 99:417-429 (2013)
6. Berger A, Hoelbl-Kovacic A, Bourgeais J, Hoefling L, Warsch W, Grundschober E, Uras IZ,
Menzl I, Putz EM, Hoermann G, Schuster C, Fajmann S, Leitner E, Kubicek S, Moriggl R,
Gouilleux F & Sexl V. PAK-dependent STAT5 serine phosphorylation is required for BCRABL-induced leukemogenesis. Leukemia, 28:629-641 (2013)
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7. Rumi E, Harutyunyan A, Casetti I, Pietra D, Nivarthi H, Moriggl R, Cleary C, Bagienski K,
Astori C, Bellini M, Berg T, Passamonti F, Kralovics R & Cazzola M. A novel germline JAK2
mutation in familial myeloproliferative neoplasms. American Journal of Hematology, review,
89:117-118 (2013)
8. Kollmann K, Heller G, Schneckenleithner C, Warsch W, Scheicher R, Ott RG, Schäfer M,
Fajmann S, Schlederer M, Schiefer AI, Reichart U, Mayerhofer M, Hoeller C, ZöchbauerMüller S, Kerjaschki D, Bock C, Kenner L, Hoefler G, Freissmuth M, Green AR, Moriggl R,
Busslinger M, Malumbres M, Sexl V. A kinase-independent function of CDK6 links the cell
cycle to tumor angiogenesis. Cancer Cell, 12:167-181 (2013)
9. Weber A, Borghouts C, Brendel C, Moriggl R, Delis N, Brill B, Vafaizadeh V & Groner B. The
inhibition of Stat5 by a peptide aptamer ligand specific for the DNA binding domain prevents
target gene transactivation and the growth of breast and prostate tumor cells.
Pharmaceuticals, 6:960-987 (2013)
10. Gordziel D, Bratsch J, Moriggl R, Knösel T, Friedrich K. Both STAT1 and STAT3 are
favourable prognostic determinants in colorectal carcinoma. British Journal of Cancer,
109:138-146 (2013)
11. 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.
TYK2-STAT1-BCL2 pathway dependence in T-cell acute lymphoblastic leukemia. Cancer
Discovery, 3:564-577 (2013)
12. Mueller KM & Moriggl R. Reply: To PMID 21725989. Hepatology, Hepatology, 58:2210.
(2013)
13. 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 leukaemia. Oncotarget, 12:1669-1687 (2013)
The research results of the RM group made it also to public dissemination, which manifested in
several newspaper articles that appeared in “Salzburger Nachrichten”, “Der Standard”, “Die Presse” or
elsewhere. Several German articles for public awareness of our translational cancer research were
published in the journals “Clinicum”, “Spektrum Onkologie” or “Vetmedmagazin”. Writing of these
articles was assisted by our grant manager Dr. Stefan Grünert.
5.3.5 Group Stoiber-Sakaguchi
1. Bauer, E., Witalisz, A., Strobl, B., Stoiber, D. Methods to Study Tumor Surveillance Using
Tumor Cell Transplantation into Genetically Engineered Mice (Methods in Molecular
Biology, - in press)
2. Kantner, HP, Warsch, W, Delogu, A, Bauer, E, Esterbauer, H, Casanova, E, Sexl, V, Stoiber,
D. 2013. ETV6/RUNX1 induces reactive oxygen species and drives the accumulation of DNA
damage in B cells. Neoplasia 15:1292-300. (2013)

72

Publications

