Foreword by the Director
The LBI-CR was founded in 2005 and it quickly became one of the internationally visible Austrian science
institutions for cancer research. Now ten years of translational cancer research are completed and we can look
back on many significant contributions. We achieved this in many scientific collaborations and networks with a
main focus on the generation and utilization of gene targeted mouse models and a close match with a
comparison to the situation in cancer patients with focus on identification of core cancer pathways that drive
disease processes. The LBI-CR looks back on a successful year 2014, in which important organizational
restructuring such as the integration with the partner organizations and maintaining critical mass by recruiting
a new junior group were taken place. Our research output continued to produce significant highlights with
several independent publications and development of new tumor models with close human relevance. Overall
the scientific output remained at a high level with 20 publications reaching a cumulative impact factor of 160.
Cancer genome sequencing reached full speed and since a little while we have a detailed mutational landscape
at hand. The epigenetic landscape is even more complex as a result of very complex cancer genetics that is
different to normal genetics. Thus, cancer is a very complex disease to be treated right and it is difficult to
understand for non-specialists that it is a very heterogeneous mix of several hundred different diseases that
can affect any cell type in the body. This makes it necessary for us as researchers to undergo a life-long learning
process to keep up with newest developments, to adopt our analysis with newest technologies, to bridge with
interdisciplinary projects and to find in international collaborations new therapeutic avenues and cures in the
fight against cancer. Basic or translational cancer research funding might be at a historic low level due to
financial crisis and budget limitations, despite state-of-the-art technologies demanding significant and constant
investment.
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.
On behalf of the entire institute we thank all partners, collaborators, scientific advisors and the LBG for their
continued support. Sincerely,
Prof. Richard Moriggl, Director
Institute address:
Währinger Strasse 13a, 1090 Vienna, Austria
Tel +43(0) 1 40160 71200
Fax +43(0) 1 40160 931300
Email: office@lbicr.lbg.ac.at
http://lbicr.lbg.ac.at
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Ludwig Boltzmann Institute for Cancer Research (LBI-CR)

Executive Summary
Securing research expertise of the LBI-CR by maintaining the critical mass and
integration into the Austrian research landscape
The LBI-CR looks back onto a successful year 2014, in which important organizational goals such as the
integration with the partner organizations and maintaining critical mass by recruiting a new junior group were
met. Despite the organizational challenges our research output continued to produce significant highlights with
several independent publications and the development of new tumor models with human relevance. Overall
the scientific output remained at a high level with a total of 20 publications and a cumulative impact factor of
160.

Organizational Goals: Integration into Austrian Research Community
Since its foundation the LBI-CR follows the ambitious long-term objective to strengthen Austrian excellence in
cancer research and to become integrated into the Austrian Research community. For this goal maintaining
critical mass for the remaining functional period was critical and the scientific committee suggested taking
proactive measures with the recruitment of a new research team. With Dr. Grebien a new outstanding
researcher was recruited who otherwise might have left the country to further his scientific career. He started
in January 2014 to investigate myeloid leukemia and he has begun to build up his team. Two PhD students are
funded from the LBI-CR budget within a starting package to support the development of the research team into
a flourishing scientific contribution not only to the LBI-CR, but also the Austrian research community.
With the junior group entirely funded through the LBI-CR budget significant reductions in the financial
allocations in other activities had to be implemented and this strategy relies on the increased acquisition of
external funds. Therefore, in a separate agreement the director negotiated with the LBG an incentive system to
support Dr. Grebien’s successful bids for third party money with a 30% topping-up from the LBG. As a result the
grant management support placed a particular focus on competitive applications to launch bids amongst
others for the prestigious Starting grant by the ERC, which in the meantime was successful. The negotiation
phase was initiated in November 2014 after a positive evaluation of the proposal ONCOMECHAML and the
grant is scheduled to start in May 2015. With an estimated € 290,000 overheads and € 450,000 from the
incentive this grant will make a significant contribution to finance the additional costs of € 1,000,000 for the
start package the junior group will receive from the LBI-CR budget.
In February 2014 the objective of sustainable integration into the Austrian research community was realized
with three LBG-funded endowed chairs in cancer research. All three researchers gained their relevant expertise
at the LBI-CR. Their academic excellence and successful research teams will be integrated into the partner
universities beyond the LBG funding period, which will become a sustainable investment into strengthening the
Austrian research environment. The LBI-CR thereby functions as a bridge between partners. The highly
qualified scientists of the LBI will have the opportunity to continue to conduct their research within an
outstanding infrastructure provided by the Vienna medical universities. Moreover, the negotiated investments
of the participating universities will provide the means for a significant restructuring of the LBI-CR budget,
which will also promote the junior group, without jeopardizing other research activities.

Scientific Goals
The LBI-CR has the ambition to conduct internationally visible research in a highly competitive branch of
science. To explore new interactions of genes or their manipulation of key pathways in cancer development
and progression in murine models of cancer requires state-of-the-art infrastructure. For this report we want to
highlight four research projects, which became to fruition in 2014: A longstanding project by the group
Casanova was completed on fibrosis in liver cancer as well as a lung cancer project was successfully reported in
the internationally renowned journals Hepatology and Nature Communications. The team Moriggl successfully
developed in collaboration with the partner CCRI the world's first model of Ewing sarcoma. The LBI-CR expects
substantial progress towards improved understanding of the pathophysiology of this rare pediatric tumor with
an opportunity to test new therapeutic approaches. Lukas Kenner has established a new model for prostate
cancer, a previously unknown interaction between the loss of IL-6 and the Stat3 transcription factor that
culminates also on the tumor suppressors p53 and ARF for accelerate prostate cancer metastasis.
iv
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Mission Statement

Studies of human or animal cancer revealed a complex mutational and epigenetic cancer genome landscape.
This highlights deep gaps in our fundamental understanding of normal biology or cancer cell biology. We
understand the damage and changes in cancer cells, but it is not one simple cell type and to fix it in individuals
demands joint efforts. We know today that cancer has a unique and very complex genetics. We need to link
insights from translational genomics with comparative and molecular pathology to culminate into creation and
analysis of advanced translational model systems to promote pre-clinical research. This requires basic research
and creative experimental approaches. For this, also access to modern and novel technologies is required to
conduct scientific progress with sufficient speed. We need to talk to clinicians, chemists, pathologists,
geneticists, the public or industry in an interdisciplinary approach to make cancer research a winner to defeat
cancer through a knowledge basis.

Lukas Kenner and Richard Moriggl visit the Salk Institute with our new group leader Florian Grebien and our
SAB member Tom and Pattie Look.
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1. Overview
1.1 Aims
1.1.1 Introduction
The LBI-CR performs cancer research with emphasis on the generation and utilization of gene targeted mouse
models serving closely as pre-clinical test and model systems to understand and to treat human cancer. The
analysis of core cancer pathways and comparative pathology with translational genomics are in focus. The
analysis concentrates often on cooperative core cancer pathways. This provides a strong focus on oncogenic or
tumor suppressor gene signaling pathways of this Austrian center of excellence dedicated to mechanistic
cancer research. Currently the research program includes childhood cancers, hepatocellular carcinoma, liver
fibrosis, lung cancer malignant 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 have consistently commended the LBI-CR on its
outstanding scientific performance” states Richard Moriggl, founding director of the LBI-CR. The LBI-CR is
grateful for the support by all Partners, the LBG, third party granting agencies, Scientific Advisory Board (SAB)
Members 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 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.

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, which is a unique feature. Thus, the LBG works to build and expand internationally
visible expertise in the Austrian science community through networking. Successful institutes should become
sustainably anchored in the Austrian research environment with the help of partner institutions. The LBI-CR can
look back on a successful year 2014, 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
1
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scientific results 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. Importantly after extensive negotiations at the beginning of 2014 the
merger with the medical research performing universities of Vienna was formalized with three endowed
professorships, financed for the next five years by the LBG GmbH. The practical implementation of this merger
was fulfilled with extensive new infrastructure reshaping made available to the institute by the universities.
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 LBI-CR 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 became operational in spring 2014. A promising and highly successful young
scientist joined the institute as a leader, where we expect significant research output and attraction of further
grant money. With this measure, we also could keep an outstanding young researcher for the Austrian research
and to the LBI-CR. This provides a new dynamic element to the institute and ensures access to several modern
experimental approaches. Particularly, Dr. Grebien has extensive expertise in Omics technologies 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 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. He worked previously at the CeMM with Prof. Guilio
Superti-Furga and this move will also increase the collaboration of the LBI-CR with research groups at CeMM.
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, Vienna 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 LBICR. The institute in this case serves as a bridge between university 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 organizational changes in the coming years, 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 20 publications and a
cumulative impact factor of 161 the scientific output was confirmed at a high level proving again the scientific
excellence of the LBI-CR. The significant number of collaborative publications with acknowledged leaders in
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cancer research are further evidence for 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. Prof. Kenner and his team reported a reliable
quantification of protein expression and cellular localization in histological sections to support improved
diagnostic procedures. 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.
.

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.

Institute infrastructure
In order to support the merger of the LBI-CR with the universities it was decided that the histo-pathology core
unit with the tissue array facility for improved and more efficient work-up of murine or patient-derived cancer
tissue samples 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 distinct
solutions of mouse housing for each research group reflecting their individual needs. This will be a major
challenge to be achieved within the time frame of the remaining operational phase of the LBI-CR.
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1.1.3 Integration into the Austrian research infrastructure
The LBI-CR had initiated negotiations with partner universities under guidance and in agreement with the LBG
GmbH in 2011. The two partner universities Medical University Vienna (MUV) and University of Veterinary
Medicine, Vienna (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 and vice versa
was transferred into these partner institutions 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 2014. E. Casanova, L. Kenner and R. Moriggl applied for these positions, successfully participated in
the hearings and were top listed. Subsequent negotiations yielded a written agreement, which is functional
since February 2014. E. Casanova assumed his professorship for “Transgenic Models in Cancer Research” with
the MUV. While L. Kenner and R. Moriggl received chairs in a joint appointment by Vetmeduni and MUV for
“Pathology of Experimental Animals” and “Translational Methods in Cancer Research”.

1.2. Output measures
1.2.1 Publications
Key Researchers of the LBI-CR contributed to 20 publications in peer reviewed journals with a cumulative
impact factor of 161 and an average impact factor of 8.0 per publication. Of these publications five were led by
researchers from the LBI-CR. The graphs below display the historical development of the publication related
output measures, which provide evidence that in 2014 the institute somehow recovered from a comparatively
weaker 2013. We presume this effect was due at least in part to the intense and extended strain to negotiate
the integration of the LBI-CR with the university partners. The total number of publications is close to the alltime high of 2011, and constitutes the second highest number of publications since the foundation of the
Institute. This resulted also in a considerable total number of cumulative impact factor points constituting one
of the top three values historically. However, the average impact factors per publication remains for the first
time since founding the institute below the average of 9.8 for two consecutive years. This is deemed to be due
to natural fluctuations of a small institute, as in recent years several outstanding contributions were made and
two new highlights are about to be published (see scientific highlights), but no top ranked publication could be
achieved since 2012. This might also be due to an increasing timeframe necessary to get high-profile reports
published in best impact factor journals, which demands also more and more state-of-th-art technology access
such as Omics.

The LBI-CR and others contributed to 20 publications in the last year, 19 of which had an impact factor > 3.
4
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The 19 LBI-CR contributions with an IF > 3 obtained a total of 158 impact factor points, which is an indicator for
the continued high quality of research performed at the LBI-CR.

An average Impact Factor of 8.3 was obtained by the 19 LBI-CR publications with an IF > 3. All publications
showed an average IF of 8.028 in 2014. This significant achievement has to be seen in the context of the
considerable number of publications and increasing time required to get high quality manuscripts published.
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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, GEN-AUIII, individual FWF grants, SFBF28, SFB-F47, Nanosmart and the Doktoratskolleg “Inflammation and Immunity” project funding. In addition,
Prof. Emilio Casanova was successful in a FFG Bridge application. In 2014 despite a large number of applications
(19), of which 6 are still pending only one contract was obtained with Dr. Grebien’s successful bid
“ONCOMECHAML” for a prestigious ERC Starting grant. This constitutes not only a significant scientific
achievement highlighting the quality of the research of this new team leader, but also the research
environment the LBI-CR can provide. This success is an important financial contribution to funding the activities
at the Institute, as in addition to the applied 1.5 M € the LBG has pledged 450 k€ as incentive payment.
Third party funding substantially supports core funding from the LBG GmbH and the LBI-CR Partners. It
provides leverage for existing projects and know-how, both for the LBI-CR and the Partners. Overall staff of the
LBI-CR raised funds of more than 5.8 M € throughout the funding phase, of which approximately 2.8 M € have
been spent by the end of 2014. Since 2005 the LBI-CR had an increasing amount of external funds available for
its operation, which peaked in 2014 with 600.000 €. The decrease in 2013 is partly due to group leader
restructuring.
In 2014 the FFG bridge project “BAC based expression system technology” led by E. Casanova ran out without
an extension, as the FFG is not funding extensions on Bridge projects any more. Instead the cooperating
company Polymun decided to fund the continued research of E. Casanova in the area of BAC based expression
systems directly with 50 k€ annually. The two SFBs held by Prof. Moriggl continued to make a major
contribution to the budget of his team. SFB F28 (Jak-Stat Signalling: from Basics to Disease", see also www.jakstat.at) led by Prof. Matthias Müller and with R. Moriggl started its final period. RM also contributed to the SFB
F47 coordinated by Prof. Peter Valent, which was initiated in March 2013. The SFB F47 is entitled “Myeloid
neoplasms” (see: www.meduniwien.ac.at/sfb_mpn/) and R. Moriggl serves as deputy speaker.
The FWF stand alone projects by 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
signalling in prostate cancer, see: http://www.fwf.ac.at/de/abstracts/abstract.asp?L=D&PROJ=P26011) were
both initiated in 2013 and are expected to continue to contribute with significant financial budget. Researchers
are seeking to actively identify alternative funding sources or are in the process of rewriting the proposal for
resubmission.

Third party funding has continuously increased throughout the existence of the LBI-CR despite the increasingly
competitive situation. The ERC Start Grant, for which FG was shortlisted has no impact on the presented figures
as the project will only begin in April 2015.
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Third party funding acquired by institute staff has leveled out since 2011. The ERC Starting Grant, for which FG
was shortlisted at the end of 2014 was the only successful application in the reporting period. However with
1.5 M€ it makes a significant contribution (25%) to the overall sum acquired by the institute since its
foundation, which amounts to 5.8 M€.
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 in Austria or globally for cancer research has become increasingly
competitive with decreasing success rates. A number of faculty members of the LBI-CR have been successful in
obtaining or ensuring additional extramural funding in support of their individual projects. This supplementary
funding was increased over time and it continues to contribute significantly to the budget of the LBI-CR.
Despite more complicated conditions the LBI-CR has so far managed to increase external funding every year
since 2006. To pay tribute to this situation and support current personnel the LBI-CR is glad to have an
experienced grant manager helping also in meeting organizations, financial and administrative support on a
part time work basis.
This should ensure continued success in an environment where attracting extramural funding becomes
increasingly difficult. The Key Researchers fully subscribe to continued efforts towards external funding to
allow better networking and we accept external funding rate as an important measure of success for the
forthcoming evaluations.

Third party funding of the LBI-CR is essential to
maintain a critical mass of researchers. Here, in
particular national funding plays a significant
role, further supported by international funding
sources.
7
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We are constantly looking for new technologies and projects particularly in the era of precision medicine,
comparative pathology and cancer genome landscaping and faithful human cancer modeling illustrated by an
image from the Belle Ile Sur La Mer.
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1.2.3 Externally funded projects

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

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 investigates targeting STAT5 in myeloproliferative neoplasms.

The SFB F47 consists of more than 40 scientists who are coordinated by Speaker Peter Valent and deputy
speaker Richard Moriggl to conduct research for improved diagnosis and therapy of MPN.
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
9
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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.

FWF stand alone: 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 k€ 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.
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 proposal, 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: Genetic dissection of IL-6 signalling in prostate cancerogenesis (Kenner)
The stand alone grant entitled “Genetic dissection of IL-6 signalling in prostate cancerogenesis” (P26011) was
initiated in November 2013 and will run for three year with a total budget of 350 k€ 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.
Cre mediated PTEN loss in prostate epithelial cells mimics histopathological and molecular features of human
PC. In addition to using PTEN, we 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 signalling versus IL-6 transsignalling in
PC. We will evaluate ablation of the Androgen Receptor/ androgen-signalling axis (surgical castration of
transgenic mice) as well as additional PI3K inhibition on the signalling of IL-6/Stat3 target genes. Finally we plan
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to compare human PC patient samples and mouse tissue specimens using tissue micro arrays 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.

ERC Starting Grant ONCOMECHAML (F. Grebien):
Acute Myeloid Leukemia (AML) is the most frequent cancer of the blood system, with >80% mortality within 5
years of diagnosis. Straightforward clinical decisions are complicated by the genetic complexity of AML. In
particular, fusion proteins arising from chromosomal aberrations are recurrently found in AML and often act as
strong driver oncogenes. In “Multi-Partner Translocation” (MPT) families, one specific gene is fused to many
recipient loci. Due to this modular architecture, MPT families are of particular interest to comparative studies
of oncogenic mechanisms. The three most common MPT families in AML represent translocations of the MLL,
RUNX1 and NUP98 genes. Despite their clinical significance, the molecular mechanism of transformation
remains unknown for the majority of fusion proteins and it is unclear if transforming mechanisms are
conserved within and across different MPT families.
We hypothesize that common oncogenic mechanisms of fusion proteins are encoded in physical and genetic
cellular interaction networks that are specific to MPT families. We propose to delineate critical common
effectors of oncogenic mechanisms in AML driven by MPT families through a comprehensive, comparative,
functional analysis of 20 clinically representative MLL-, RUNX1- and NUP98-fusion proteins using a unique
experimental pipeline. Characterization of protein interactomes and their effects on gene expression will
identify common cellular denominators of MPT families, whose functional contribution will be assessed
through pooled shRNA screens in clinically relevant model systems. High-confidence hits will be validated in
mouse models and primary cells from AML patients. This project will generate large informative datasets and
novel experimental systems that are of relevance for basic and clinical cancer research. It will contribute to
improved understanding of oncogenic mechanisms, which may directly impact on diagnostic and therapeutic
strategies in the management of AML.
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1.2.4 Scientific Events
LBI-CR Annual Meeting in Vienna ”Integration with Partners”
At the annual meeting of the Ludwig Boltzmann Institute for Cancer Research June 15 to 17 2014, the institute
staff presented their progress in front of the scientific advisory board and the partner representatives. As a
special highlight Prof. Tom Look presented a keynote “25 years NPM-ALK discovery and cancer modeling in
zebrafish”, which was also highlighted with an interview with the Standard on his outstanding discoveries on
ALK mutated cancers.
Tumors arise from genetically modified cells that are able to escape strict proliferation control and multiply
unchecked. Mutations can activate genes driving cancer, so called oncogenes, but they can also inhibit control
mechanism often through tumor suppressor gene mutation. Therefore, genes can also be turned off and
instead of inhibition 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
recruit blood vessels. Ultimately 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 any tumor cells.

Impressions of the LBI-CR Annual Meeting 2014 with the SAB members, employees and one of our key note
speakers, Prof. Giulio Superti-Furga, CeMM, Vienna. The meeting was held on site in Vienna.
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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 are associated with the tumor cells in close contact”. Pathologists
know that long, but we often lack the experimental agent interactions between different cells in detail to
investigate. The goal is to develop scientific findings without delay into therapeutic measures. 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.

Annual ERIA Meeting 2014 in Monza
The European Research Initiative on Anaplastic Lymphoma Kinase (ALK)-Related Malignancies (ERIA) celebrated
the twentieth anniversary of the discovery of ALK at its yearly meeting in Monza on June 20-21, 2014. The
meeting was attended by many specialists in the field and in particular by Prof. A. Tom Look (Dana Faber
Institute, Harvard, SAB member of the LBI-CR), the co-discoverer of the fusion gene NPM-ALK in lymphomas
and the discoverer of ALK mutations in childhood cancer, and Dr. Robert Ghelfi (Pfizer), who developed the first
compound to inhibit ALK, called crizotinib. The main task of ERIA is to strengthen cooperation and partnership
of research groups focused on the role of ALK in cancer, which is now a frequent driver mutation. The meeting
was held at the seat of the bishop in Milano and it was in the spirit to help patients with cancers driven by ALK
mutations in order to accelerate scientific progress for new mechanistic understanding and explorative science
to find cures. With this aim in mind we anticipate that more efficacious and less toxic therapeutic strategies will
be developed in the future through intense cooperation of involved partners.

Top: Group picture from the ERIA meeting 2014 in Monza at the meeting place attended by international
specialists on ALK-driven diseases organized by Prof. Carlo Gambacorti-Passerini, University Milan Bicocca and
co-organized by Prof. Kenner from the LBI-CR and Dr. O. Merkel, MUV. Bottom left: The father of ALK driven
diseases Prof. A. T. Look, Dana Farber Boston and SAB member of the LBI-CR was honored with a fish fossil
plate for his ground breaking cancer discoveries around the Annual Meeting of the LBI-CR. Prof. Look was a real
pioneer to study cancer mechanism with zebrafish model systems, here shown with Dr´s Merkel, Matters and
Kenner at the ERIA meeting, which was also attended by the first Italian patient receiving Crizotinib, the first
clinically approved ALK inhibitor.
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Prof. Moriggl discusses with students and Prof. Megan Lim and Kojo Elinotoba-Johnson on peripheral T cell
cancers at the ERIA meeting 2014.

1.3 Scientific highlights
The Scientific highlights for 2014 include the finding that growth hormone resistance contributes to liver
disease (Casanova) and an improved method to quantify protein levels in histological sections (Kenner), which
was developed in collaboration with Partner TissueGnostics.
Emilio Casanova and co-workers published their findings on growth hormone resistance in liver disease in the
Journal Hepatology and the findings were featured in Nature Reviews Gastroenterology. Growth hormone
resistance is known to be associated with liver fibrosis; however, whether the resistance is simply the result of
hepatocyte malfunction owing to cirrhosis or if it has a causal role in disease development has been debated.
To determine the nature of this relationship, Emilio Casanova and colleagues crossed mice lacking the gene
–/–
that encodes the growth hormone receptor (Ghr ) with a mouse model of inflammatory cholestasis and liver
–/–
fibrosis (Mdr2 ). The resulting double knockout mice had raised serum levels of markers associated with liver
damage and cholestasis. Moreover, compound mice had extensive bile duct proliferation and increased
–/–
collagen deposition in the liver compared with Mdr2 mice. This finding suggests that growth hormone
–/–
resistance increases the severity of the liver fibrosis phenotype. Furthermore, Ghr mice that were fed a diet
containing 1% cholic acid had increased levels of liver damage, biliary infarcts and reactive oxygen species, as
–/–
well as increased hepatocyte apoptosis. In an in vitro experiment, hepatocytes isolated from Ghr mice that
were treated with deoxycholic acid, transforming growth factor beta or TNF alpha (either alone or in
combination) had reduced cell viability compared with wild-type hepatocytes. Together, these results indicate
that loss of the Ghr leaves mice more susceptible to liver injury from bile acids and cytokines compared to
control mice.
Published in the journal PLOS ONE led by MSc Michaela Schlederer from the LBI-CR and co-authored by several
researchers from the LBI-CR we reported that image analysis supported pathologists is superior to classical
scoring by pathologies. The publication received broader media attention and was even featured with news in
Nature Medicine. We scored for example nuclear STAT5AB expression levels in immunohistologically stained
human hepatocellular cancer patient samples and automated evaluation decreased inter-observer variability.
This is an important development, as diagnosis and therapeutic decisions are often based on the status of
biomarkers determined by immunohistochemistry in combination with other clinical parameters. Standard
evaluation of cancer specimen by immunohistochemistry is frequently impeded by its dependence on
subjective interpretation, showing considerable intra- and inter-observer variability. To make treatment
decisions more reliable, automated image analysis is an attractive possibility to reproducibly quantify
biomarker expression in patient tissue samples. The team round L. Kenner could show that software supported
image analysis could detect subtle differences in protein expression levels more reliably and decreased interuser variation.
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1.4 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”, the interview of our SAB member A. T.
Look in the Standard, highlighted research articles published from the LBI-CR or with help from the LBI-CR.

1.4.1 LBI-CR participates in „Lange Nacht der Forschung“
On Friday April, 4 once again the LBI-CR participated in the Austrian Researchers' Night 2014. From 5:00 pm
onwards researchers of the LBI-CR presented the station "Where does cancer come from?" at the Campus of
the Medical University Vienna. Many visitors isolated DNA from Kiwifruit, and the very little ones used labpipettes to explore the effects of pH changes. In addition we made tumor-samples available to be viewed
through a microscope. Many visitors discussed with researchers about modern medical research and how it
helps to tackle cancer.

Impressions from the LBI-CR station at the Lange Nacht der Forschung 2014.
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1.4.2 Tahereh Javaheri presented her research at the Science Salon
The PhD student MSc Javaheri Tahereh from Prof. Moriggl’s team gave an introduction to her research in a
public science format. This was her first presentation in front of a lay audience and this contributed greatly to
her communication skills.

Announcement of the science salon with participation of the LBI-CR.

1.4.3 The president of the Federation of Austrian Industries visits
Mag. Claudia Lingner, DI Josef Pröll, President of the LBG, Prof. Richard Moriggl supported by staff of the LBI-CR
hosted Mag. Georg Kapsch, the president of the Federation of Austrian Industries on June 2, 2014. Mag. Kapsch
showed himself impressed by the possibilities of modern cancer research. Visitors showed particular interest
for the potential of novel cancer models generated through genetic modification. DI. Josef Pröll highlighted the
LBI-CR as one of the most successful research institutes of the LBG family, which was founded after
restructuring in 2004. Mag. Lingner used the opportunity to explain the strategy of the LBG. The stringent
external evaluation of existing institutes and new applications results in research units, which provide
significant leverage for public funding as they consistently attract significant levels of external funding. Prof.
Moriggl highlighted the advantages of the flexible funding by the LBG, which was instrumental to support the
academic career of the founding staff and this culminated into three endowed professorships in 2014.

Impressions of the visit by Mag. Georg Kapsch, President of the “Industriellenvereinigung” and of DI Josef Pröll,
President of the LBG.

1.4.4 High Potential Day
Dr. D. Stoiber took part in the high potential day on June 30 to discuss the career perspectives of graduates in
biomedical research.
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1.5 Public relations
1.5.1 Press reports
In 2014 the LBI-CR was mentioned 23 times in print and 171 times in online media. In addition, one radio
interview was conducted. A small sample of press reports from 2014 is shown, which covered several research
highlights even in international media including the discovery that lymphomas can be a rare complication of
breast implants and the description of an automated quantitation of biomarkers in tissue, but also the
endowed professorships were a primer for extensive Austrian reports in the media.
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1.5.2 Health Sciences Conference
The goal of the LBG organized meeting is to promote and support scientists by offering them a stage to present
their work and to give them a chance to assert themselves within the scientific setting, connect with other
players of the health sciences community and to start new cooperations. Therefore, every research area had its
own session including a key note lecture and four oral presentations of the best submitted abstracts. The oral
presentations in oncology were moderated by Prof. Richard Moriggl, who welcomed Prof. Nancy Hynes from
the FMI in Basel to present her research on breast cancer. The following four oral presentations in cancer
research were held by researchers of the LBI-CR, with Jan Pencik, Dagmar Stoiber, Tahereh Javaheri and Astrid
Aufinger. A poster presentation completed the conference.

Best Abstract Award
For the best abstract of each of the six research areas a "Best Abstract Award" worth € 500 was announced,
sponsored by Merck, Roche Austria and Günther Schlag Foundation. Jan Pencik from the LBI-CR received the
award within the cancer topic for his presentation of "Aberrant STAT3-ARF signalling targets distinct subgroups
of lethal prostate cancer".

Impressions from the LBG Health Sciences Conference.
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Further impressions from the LBG Health Sciences Conference.

1.6 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, which led to
the successful establishment of several new transgenic models.

1.6.1 CCRI
The St. Anna Children's Cancer Research Institute (CCRI) advances diagnosis, prognosis and treatment
strategies for children and adolescents suffering from cancer by conducting basic laboratory, translational and
clinical research into the specific features of different pediatric cancers with the aim to make the most
innovative treatment options available to young patients. Renate Panzer and Heinrich Kovar cooperate with
the LBI-CR actively on pediatric cancers. “The CCRI benefits from access to pre-clinical tumor models, which the
LBI-CR provides,“ said Heinrich Kovar, scientific director CCRI.

1.6.2 IMP
Research at the Research Institute for Molecular Pathology (IMP) spans a wide range of topics, broadly
organised into 4 themes: life at the molecular and cellular levels, information processing and storage in neural
circuits, mechanisms of organismal development and disease, and interdisciplinary approaches that bring ideas
and methods from other fields to bear on biological questions. The common goal in all of these areas is to
elucidate the mechanisms and principles that underlie complex biological processes. Meinrad Busslinger
cooperates with the LBI-CR on hematopoietic cancers.
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1.6.3 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. Dontscho Kerjaschki head of the department of clinical
pathology cooperates actively with the LBI-CR on several aspects of tumor pathology. “The cooperatively run
LBI-CR reflects a highly successful research focus of the MUV,“ said Magnifizenz Wolfgang Schütz, Rektor MUV
about the cooperation with the LBI-CR.

1.6.4 VETMEDUNI
The University of Veterinary Medicine, Vienna (Vetmeduni) is unique in Austria as a university that relates to a
single subject. It does not only train and educate the vets of the future but is also constantly pushing back the
frontiers of research and further education in the areas of animal health and of man and the environment – in
a multidisciplinary manner and an international context. Prof.´s Müller, Sexl and Rülicke cooperate actively with
the LBI-CR on hematopoietic cancers. “We obtain access to important expertise, in the area of metabolic and
neoplastic disorders,“ said Magnifizenz Sonja Hammerschmid, Rektor Vetmeduni.

1.6.5 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. The product lines adapt perfectly to a wide variety of needs, including
differential blood analysis for hematology laboratories.

Since its foundation the LBI-CR has been embedded into a strong network of research institutions in Vienna,
which conduct cancer research. With the endowed professorships the integration of the LBI-CR will be
maintained for a strengthening of the scientific excellence for Austrian cancer research.
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1.7 Personnel
1.7.1 Personnel status
In 2014 Florian Grebien joined the institute as a new team leader, who recruited two PhD students. In addition
two new PhD and Diploma students joined the lab or R. Moriggl to work on SFBs F28 and F47.
Name

Entry Date

Comment

Change
of
the
employment contract

Bauer Regina

Laboratory
help

09.01.2005

April
All three Program Lines; till
(retirement)
MUW In-kind

Bauer Eva, MSc.

PhD student

10.01.2010

Program Line 1, Dr. StoiberSakaguchi

01.01.2013

FFG, Dr. Casanova

07.01.2014

FWF-P25599-B19
Casanova

02.01.2006

Program Line 2

Biomedical
Scientist
Bogner Edith, Mag.
Biomedical
Scientist
Casanova Emilio,
Key Researcher
Prof.Dr.
Grabner Beatrice,
PhD student
MSc
PhD student
Grebien
Dr.

Florian,

10.01.2009
03.01.2014

Key Researcher 01.01.2014

Grünert Stefan, Dr. Grant Manager 08.06.2012

Prorgram
Line
Casanova
FWF-P25599-B19
Casanova

till June 2014
Dr.

2,

Dr.
Dr.

02/2014

till February 2014
since March 2014

Program Line 1
All three Program Lines

Diploma
student

01.20.2014

SFB F2807-B20, Dr. Moriggl

Horvath Jaqueline

CTA

03.22.2011

Program Line 1, Dr. StoiberSakaguchi; MUW In-kind

Hruschka
Natascha, BSc

Diploma
student

09.01.2013

FWF P25599 Dr. Casanova

Javaheri Tahereh,
PhD student
MSc

02.08.2010

Program Line 1, Dr. Richard
Moriggl

Kaltenecker Doris

02.01.2014

SFB F2807 -B20 Dr. Moriggl

Key
Kenner Lukas, Prof. Researcher,
Dr.
Deputy
Director
Komnenovic
Management
Sabine
Assistant
Animal
Kovacevic Adila
technician

since July 2014
since
MUW Prof.

Hochgatterer Birgit

PhD student

2014

Program Line 3
09.01.2005
09.01.2005

All three program lines

10.03.2011

All three program lines

till Nov. 2014

since
MUW Prof.

02/2014

Marjanovic Jelena

CTA

10.01.2009

All three Program lines

till May 2014

Maurer
MSc

PhD student

09.03.2012

Program Line 1, Dr. Moriggl

till February 2014

PhD student

03.01.2014

SFB F2807 -B20 Dr. Moriggl

since March 2014
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Moriggl. Richard
Director
Dr.Univ. Doz, DI

09.01.2005

Program Line 1

Müller Kristina, Dr

PhD student

05.01.2009

SFB F2807 -B20 Dr. Moriggl

Pencik Jan, MSc

PhD student

12.01.2012

Program Line 3, Dr. Kenner

PhD student

11.01.2013

FWF
Dr. Kenner

11.15.2013

SFB F4707-B20, Dr. Moriggl

10.01.2005

Program Line 3, Dr. Kenner

Pham Thi Thanh
PhD student
Ha
Schlederer
Laboratory
Michaela
Manager

since
02/2014
MUW/VUW Prof.
since
Nov.2014,
University
Assistant
/VUW
till October 2013

P26011Project

till June 2014

Schmidt Luisa

PhD student

04.01.2014

Program Line 1, Dr. Grebien

Schmöllerl
Johannes, MSc

PhD student

04.01.2014

Prorgram Line 1, Dr. Grebien

03.01.2013

Program
Line
Melanomproject

12.15.2010

Program Line 2, Dr. Casanova

Sobieszek
BSc

Isabel; Marginal
Employee

Stiedl Patricia, MSc PhD student
Stoiber-Sakaguchi
Dagmar, Dr.
Swoboda
Alexander, MSc
Themanns
Madeleine, MSc

Key Researcher 09.01.2005

3,

Program Line 1
MUW in-kind

PhD student

08.27.2012

Program
Line
Melanomproject

PhD student

10.20.2011

SFB F2807 -B20 Dr. Moriggl

PhD student

03.01.2013

SFB F4707-B20, Dr. Moriggl

Weiss Patricia, MSc PhD student

12.09.2013

Wingelhofer
Bettina, MSc
Zboray
MSc

Katalin,

Biomedical
Scientist

10.01.2014

PhD student

01.01.2014

PhD student

10.01.2011

PhD student
07.01.2014
Zahma Safia, Ing.

CTA

08.05.2012

till Nov. 2014

Project
Moriggl
Project
Moriggl

3,

Melanoma

Dr.

Melanoma

Dr.

till September 2014
since October 2014

SFB F4707-B20, Dr. Moriggl
FFG, Dr. Casanova
FWF-P25599-B19
Casanova
All three program lines

till June 2014
Dr.

since July 2014

till May 2014
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1.7.2 Team building measures
In 2014 the LBI-CR students participated in 2-monthly beer hours, which were successfully initiated towards the
end of 2013. Each beer hour is attended by at least one team leader and the discussions are usually lively with
a regular attendance of more than half of staff. As an additional measure the LBI-CR initiated an institute outing
on September 22 to the “Hochseilpark” Wilhelminenberg, in which all employees participated.

Teambuilding at LBI-CR field day, which took place at the “Hochseilkletterpark” Wilhelminenberg, Vienna.
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1.7.3 Personnel development
Endowed Professorships:
After extensive negotiations with the partner universities MUV and Vetmeduni the LBG signed an agreement
which resulted in the accession of three researchers from the LBI-CR to endowed professorships in February
2014. Prof. Lukas Kenner took the position of Labortiermedizin - Labortierpathologie (at MedUni Vienna and
Vetmeduni Vienna), Labortiermedizin - Translationale Methoden in der Krebsforschung (MedUni Vienna und
Vetmeduni Vienna) sowie Transgene Modelle in der Krebsforschung (MedUni Vienna).

Prof. Richard Moriggl at his celebratory „Antrittsvorlesung“ with Vicerector Prof. Otto Doblhoff-Dier; Mag.
Claudia Lingner in the audience at the same event.

Team Prof. Dr. Richard Moriggl
Supervision of Mag. Tahereh Javaheri, DI Kristina Müller, Mag. Madeleine Themanns, Master Student Doris
Kaltenegger, and Isabel Sobieszek, DI Barbara Maurer, DI Alexander Swoboda, Ms Patricia Weiss. Prof. Moriggl
acceded the endowed professorship “Translational methods in cancer research” in a joint appointment by the
Medical University Vienna and the University of Veterinary Medicine Vienna.

Team Prof. Dr. Lukas Kenner
Supervision of the thesis of Mag. Jan Pencik. Prof. Kenner acceded the endowed professorship “Pathology of
laboratory animals” in a joint appointment by the Medical University Vienna and the University of Veterinary
Medicine Vienna.

Invitation to the inaugural lectures of Prof. Kenner and Moriggl at the Vetmeduni in 2014.
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Team Prof. Emilio Casanova
Supervision of the thesis of Mag. Beatrice Grabner, Mag. Patricia Stiedl, Mag. Katalin Zboray. Prof. Casanova
acceded the endowed professorship “Transgenic models in cancer research” with the Medical University
Vienna.

Team Dr. Florian Grebien
Supervision of the thesis of Mag. Luisa Schmidt and Johannes Schmöllerl, MSc. In addition, Dr. Grebien is cosupervising the PhD thesis of Anna Skucha together with Prof. Giulio Superti-Furga at the CeMM, Vienna.

Team Dr. Dagmar Stoiber-Sakaguchi
Mag. Eva Bauer is supervised by Dagmar Stoiber, who would like to achieve her habilitation.

1.7.4 Nominations, Memberships, Reviewer, Editorial Board Member Status
Prof. Dr. Richard Moriggl
Invited as Expert Reviewer for (in alphabetic order) Frequent chosen and accepted reviewer function for (in
alphabetic order): Bioconjugate Chemistry, Blood, British Journal of Cancer, Cancer Discovery, Cancer Research,
Carcinogenesis, Cell Reports, EMBO Journal, EMBO Molecular Medicine, 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., Gut, International
Journal of Molecular Sciences, JAK-STAT, Journal of Biological Chemistry, Journal of Leukocyte Biology,
Haematologica, Hepatology, Human Molecular Genetics, Leukaemia, Molecular and Cellular Biology, Molecular
and Cellular Endocrinology, Oncotarget, Proceedings of the National Academy of Science USA, PLOS One, The
Scientific World Journal and others. Editorial Board Member for JAK-STAT, World Journal of Hematology, and
Hematology; External review on multiple NIH applications, advisory reviewer for the "Institute National Du
Cancer" (France), several reviews for the Croatian Science Foundation, the Liddy Shriver Sarcoma Initiative
(USA), the University Hospitals Case Medical Centre (USA), the German Research Foundations “Deutsche
Forschungsgemeinschaft” or “Deutsche Krebshilfe” (Germany), the Heinrich Heine University (Düsseldorf,
Germany), the Paracelsus Medical University Salzburg (Austria), the "Volkswagenstiftung" (Germany), the “NÖ
Forschungs- und Bildungsges.m.b.H.” (Austria), the University Montreal (Canada), the Académie Louvain
(Belgium), evaluator for the Molecular and Cellular Medicine Board, United Kingdom, Basic Science Fund,
Denmark, the Institute Cochin, the Hospital Necker, both Paris, France, under guidance of AERES, scientific
evaluation committee member for the TRANSCAN ERA-Net on Translational Cancer Research, scientific
evaluation committee member for the FCT Scientific Research and Technological Development Projects – 2014
from the ministry of science and education, Portugal.

Prof. 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”.

Prof. 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. Florian Grebien
Member of the Editorial Board of the Bosnian Journal of Basic Medical Sciences.
Reviewer for Science Signalling, Journal of Biotechnology, International Journal of Molecular Sciences. Grant
reviewer for the „Fondation Recherche Medicale“ (France).
Membership at the American Society for Hematology (ASH) and the Austrian Association of Molecular Life Sciences
and Biotechnology (ÖGMBT)
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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).

1.8 Infrastructure
All Partners of the LBI-CR have their main facilities and work focus in Vienna. Laboratory and office space are
th
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” will remain the main
site for the LBI-CR, but with the additional tasks for the Profs. Lukas Kenner and Richard Moriggl currently
preparations are underway to transfer also significant activities to the campus of the Vetmeduni to reflect their
increasing commitment in dual partnership with this university. This includes the entire laboratory move of the
group Moriggl and the Histopathology lab focus, which are scheduled to move into generous facilities provided
within the Institute of Animal Breeding and Genetics at Vetmeduni Vienna, which will also provide extensive
lab space for the researchers associated with their endowed professorships. Currently the entire team of R.
Moriggl moved to the campus of the Vetmeduni in January 2015.
With the scheduled end of the LBI-CR in 2019 further improvements of the research infrastructure are
expected to be financed through the Partner universities to ensure sustainability of these investments. This
requires extensive adaptations and negotiations with the MUV and in particular with the Pharmacology
Department to ensure full and easy access of all researchers of the LBI-CR to the relevant infrastructure.

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. Boards
2.1. Scientific Advisory Board

Prof: NANCY HYNES
Friedrich Miescher Institute
Basel, Switzerland

Prof. 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
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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
The heterogeneity and complexity of cancer requires individual disease models, which mimic the cellular and
genetic events leading to individual cancer types. The LBI-CR focuses on establishing and analysing novel
models of cancer by generating appropriate genetic lesions in mice to mimic the human situation. Moreover, a
direct comparison to matching human cancer types are performed for a reality check. These models are
suitable to investigate the underlying aetiology of cancer development and progression. In addition, they might
serve as preclinical models for diagnostic and therapeutic measures to establish clinically relevant proof of
concept studies.
Science at the LBI-CR is facilitated through visionary research collaborations with partner institutions and
biotech companies. Within the research network the LBI-CR has the capacity to analyze phenotypes of
transgenic mouse models of cancer and addresses with clinical Partners key questions to battle the disease.
The following cancers are currently under investigation: carcinomas of liver, prostate, breast, lung and colon,
Ewing's sarcoma, leukemias, lymphomas as well as melanomas. Moreover, we have established xenograft
mouse models in immune-compromised mice for many human tumor entities largely needed for international
multi-investigator grant collaborations.

The LBI-CR generated a number of new mouse models with Partner collaborations for the generation of
transgenic mice. Over the years the LBI-CR has established > 90 compound mouse models.
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3.1. Emilio Casanova

Modelling human diseases using genetically modified mice
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: from left to right: Beatrice Grabner, PhD student; Patricia Stiedl, PhD student; Katalin Zboray,
PhD student; Prof. Emilio Casanova; Edith Bogner, Technician; Herwig Moll, Post-Doc.

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 cooperation (Musteanu et al., Nature Methods 2012: Stiedl et
al., Methods in Molecular Biology 2015 ). To illustrate this idea, we have generated a transgenic mouse that
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allows the inducible and random expression of the three AKT family members (AKT-1, 2 and 3) based on the
Cre/loxP system. Induction of the AKT isoforms results in spontaneous breast tumors (among other types of
tumors). Analysis of the mammary gland tumors reveals that all of them express a precise combination of AKT
isoforms. This example shows that the Multi-Hit technology is operational and can be used to study oncogene
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. Future steps will be to identify the molecular mechanism underlying the contribution of
the different AKT family members to the development of breast tumors in this model.

3.1.2.2 Role of STAT3 in KRAS induced lung cancer.
Lung cancer is leading the worldwide cancer related deaths. It can be divided into to two main types: Small Cell
Lung Cancer (SCLC) and Non-Small Cell Lung Cancer (NSCLC), the later accounting for 80% of the cases.
Common genetic alterations associated with lung cancer are the loss of tumor suppressors, like p53, LKB1 etc.
and activating mutations, overexpression, amplification of oncogenes, such EGFR and K-RAS. In lung tumors,
EGFR signals through K-RAS, PI3K and STAT3. STAT3 regulates important pathways in tumorigenesis, through
upregulation of genes encoding apoptosis inhibitors (BCL-XL, BCL-2, MCL-1 and survivin). In patient samples
and NSCLC cell lines nuclear pSTAT3 is upregulated and correlates with subsequent suppression of apoptosis of
NSCLC tumors; however, the role of STAT3 in lung cancer in vivo has not yet been investigated. We have
established a genetic mouse model that allows to induce K-RAS-dependent lung tumors and simultaneously
genetically ablates STAT3. Analysis of this model showed that mice with deleted STAT3 and activated K-RAS
have a shorter life span when compared to control animals (K-RAS activated, STAT3 proficient). Furthermore,
animals with deleted STAT3 and activated K-RAS have a significant increase in tumor burden and develop more
adenomas and adenocarcinomas than the control animals. Further analysis of this model revealed that STAT3
supresses NFkB-dependent IL-8 induction, myeloid tumor infiltration and tumor vascularization and therefore,
tumor growth. Treating the animals with IL-8 blocker rescued the increased tumorigenesis observed in STAT3
deficient mice. Moreover, suppression of STAT3 in a xenografted human lung adenocarcinoma cell line
promotes tumorigenesis and lung cancer patients expressing low levels of STAT3 in the tumors present a bad
prognosis. This data suggest that STAT3 suppress KRAS-induced lung tumorigenesis and identify a novel STAT3NFκB-IL-8 axis in KRAS-mutant adenocarcinoma with therapeutic and prognostic relevance (Grabner et al.,
Nature Communications 2015)

Figure 3.1.1: Human samples of lung adenocarcinoma stained with an antibody against STAT3. This example
shows an STAT3 immunohistochemistry of human lung adenocarcinoma samples. Lung adenocarcinoma
patients expressing high levels of STAT3 in the tumors (A) have a better prognosis that those patients
expressing low levels of STAT3 in the tumors (B)

31
Research Program

Ludwig Boltzmann Institute for Cancer Research (LBI-CR)

3.1.2.3 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 signalling are more sensitive to
bile-acid induced damage, thus suggesting that impairment of GH signalling plays an active role in the
development of liver cirrhosis, rather than being a mere consequence of liver impairment due to the cirrhosis.
-/-/Surprisingly, the high degree of fibrosis observed in GHR :MDR2 do not progressed to Hepatocellular
carcinoma (HCC); indeed, lack of GH signalling dramatically decreased the incident of liver tumors. Thus, GH
signalling protects from liver fibrosis but promotes liver tumorigenesis (Stiedl et al,. Hepatology 2014).

Figure 3.1.2: Liver tumors in a mouse model of liver fibrosis. The pictures above illustrate typical liver tumors
-/developed in the Mdr2 mice (a mouse model of primary sclerosing cholangitis and liver tumors.

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
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Figure 3.1.3 Bacterial Artificial Chromosomes as expression vectors for recombinant antibody production in
mammalian cells: Specific productivity of the IgG1-λ PG9 antibody constructs in pcd of the 20 best clones from
50 pre-screened clones derived from the BAC HC/LC, BAC 10, BAC 20 and plasmid HC/LC (p HC/LC) stable CHO
cell pools.

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. We have demonstrated that STAT3 (a critical transcription
factor implicated in tumorigenesis) supressed KRAS-induced lung cancer. We have also found that disruption of
GH signalling promoters liver fibrosis but protect from liver tumorigenesis. In addition, we have demonstrated
the feasibility of BAC-based expression vectors applied to heterologous production of single polypeptides and
antibodies.

3.1.4 Changes During the Year
Natascha Hruschka and Viktoria Stanek finished their master thesis and they will continue within the research
field. The Center for Physiology and Pharmacology from the MUV generously provided our research group with
an assistant position. This position has been now filled with Dr. Herwig Moll, an experienced researcher in
vascular and tumor mouse models.

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 on the development of liver fibrosis but
prevents liver tumorigenesis. Understanding the underlying molecular mechanism responsible for the opposed
contribution of GH signaling to liver fibrosis and liver tumorigenesis is a fundamental question to comprehend
how liver fibrosis progresses and results in liver tumors.
We also will continue analyzing several key signaling molecules in non-small cell lung cancer using our mouse
models.
Finally, we are testing our BAC-based expression system for the production of recombinant therapeutic antiHIV antibodies in collaboration with our industrial partner POLYMUN Scientific Immunbiologische Forschung
GmbH.
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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, University of Veterinary Medicine, 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 signalling in tumors.
Valeria Poli, University of Turin, Italy: Stat3 signalling in tumors.

3.1.7 Publications
Peer Reviewed Publications
1.

Stiedl P, McMahon R, Blaas L, Stanek V, Svinka J, Grabner B, Zollner G, Kessler SM, Claudel T, Müller M,
Mikulits W, Bilban M, Esterbauer H, Eferl R, Haybaeck J, Trauner M, Casanova E. Growth hormone
resistance exacerbates cholestasis-induced murine liver fibrosis. Hepatology. 2014 Sep 1. doi:
10.1002/hep.27408. [Epub ahead of print] PubMed PMID: 25179284. [Impact Factor: 11.190]

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. 2014 Jun;99(6):1006-15. doi: 10.3324/haematol.2013.097154. Epub
2014 Feb 21. PubMed PMID: 24561791; PubMed Central PMCID: PMC4040904. [Impact Factor: 5,868]

3.

Jais A, Einwallner E, Sharif O, Gossens K, Lu TT, Soyal SM, Medgyesi D, Neureiter D, Paier-Pourani J,
Dalgaard K, Duvigneau JC, Lindroos-Christensen J, Zapf TC, Amann S, Saluzzo S, Jantscher F, Stiedl P,
Todoric J, Martins R, Oberkofler H, Müller S, Hauser-Kronberger C, Kenner L, Casanova E, SutterlütyFall H, Bilban M, Miller K, Kozlov AV, Krempler F, Knapp S, Lumeng CN, Patsch W, Wagner O, Pospisilik
JA, Esterbauer H. Heme oxygenase-1 drives metaflammation and insulin resistance in mouse and man.
Cell. 2014 Jul 3;158(1):25-40. doi: 10.1016/j.cell.2014.04.043. PubMed PMID: 24995976. [Impact
Factor 33.116:]

4.

Stiedl P, Grabner B, Zboray K, Bogner E, Casanova E. Modeling cancer using genetically engineered
mice. Methods Mol Biol. In press

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
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: Florian Grebien, PhD, with the PhD students Luisa Schmidt, Anna Skucha (jointly supervised
with Dr. G. Superti-Furga, CeMM Vienna), Johannes Schmöllerl (from left to right)

3.2.1 Group and Project Overview
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 expect to advance our understanding of the emergence and evolution of leukemia cells by systematically
exploring the molecular mechanisms of fusion protein-mediated cellular transformation. Using unbiased
approaches, we will gain novel insights into common and unique molecular pathways, which drive the
proliferation and support the survival of leukemic cells. Not only is a detailed molecular understanding of the
oncogenic mechanism of the oncoprotein an important prerequisite for clinical decisions involving diagnosis
and treatment, it is also critical for the development of targeted treatment options.
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3.2.2 Results from the Research Work and Future Outlook
3.2.2.1 Comprehensive Functional Studies on NUP98-Translocation Products in AML.
More than 250 different chromosomal translocations have been identified in AML, leading to the recurrent
expression of over 100 distinct known fusion proteins. This complexity poses a daunting challenge to
straightforward clinical decisions in AML. Many of the expressed gene fusions are strongly associated with
distinct AML subtypes, suggesting that the fusion proteins act as strong driver mutations with individual
oncogenic mechanisms. Moreover, a significant number of these genes is involved in a series of cytogenetically
distinct translocation events involving more than one fusion partner gene, resulting in “Multi-Partner
Translocation (MPT) families”. MPT families share the biochemical properties of one common partner moiety,
but at the same time feature very different functions of the unique fusion partner gene parts. An important
MPT family in AML comprises fusions involving the NUP98 (Nucleoporin 98) gene, featuring more than 20
different fusion proteins. The overall frequency of leukemias with NUP98-rearrangements ranges from 2 to
30%, depending on patient age and leukemia subtype. Several members of the NUP98 translocation family
have recently been proposed to constitute disease-defining entities by the most recent WHO classification of
genetic abnormalities in AML.

Figure 3.2.1. Schematic outline of the established experimental pipeline. Interaction partners and target
genes of fusion proteins that are selected for functional characterization are represented as dark blue
rectangles. As indicated by the grey circle, our proposed workflow will systematically reduce the number of
critical candidates to manageable numbers for detailed follow-up studies.
Despite its clinical importance, only few mechanistic studies exist about members of the NUP98 MPT family.
For instance, altered regulation of transcription through mis-regulated deposition and/or recognition of histone
modifications was proposed to underlie the transforming potential of distinct NUP98 fusion proteins. It is
unclear if these are common mechanisms or if additional oncogenic pathways are engaged by different
members of this MPT family.
We have recently established and validated a unique and flexible experimental pipeline that allows an
integrated analysis of translocation-associated fusion proteins in a systematic fashion. It is comprised of three
interconnected experimental packages to systematically interrogate common and unique critical nodes in AML
for their functional relevance (Fig. 3.2.1). A detailed comprehensive biochemical characterization of selected
representative fusion proteins is used to identify common cellular denominators of AML oncoproteins. As these
factors are hypothesized to exert their functions in the context of large multi-protein complexes, we will
perform a detailed characterization of their protein interactomes. In parallel, we will characterize their effects
on gene expression. Bioinformatic analysis is used to identify common cellular effector candidates of MPT
families, which are then validated in pooled shRNA screens for a functional contribution. This will further
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restrict the number of potential targets to a manageable number, which will be followed up for detailed
validation in in vivo models of clinically relevant complex leukemia genotypes and primary cells from AML
patients.
In the last year, we have established and tested a number of cancer cell lines with inducible expression of
affinity tagged variants of translocation products for a comprehensive analysis of their oncogenic activities. In
parallel, we have started to assess the leukemogenic potential of FLAG-tagged NUP98 fusion proteins in a
murine bone marrow transplantation model. Transplantation of fetal liver cells expressing a FLAG-tagged
NUP98-fusion protein induced the development of an aggressive malignant disease, with a latency of 60 days
(Fig. 3.2.2. A, B). Immuno-phenotypic characterization of bone marrow from leukemic mice revealed excessive
accumulation of Mac-1/GR-1-positive donor-derived cells in the bone marrow and spleen of affected animals
(Fig. 3.2.2. C). The FLAG-tagged NUP98-fusion protein could be affinity-purified from spleens of leukemic mice
through the use of anti-FLAG-agarose (Fig. 3.2.2. D). These data indicate that FLAG-tagged variants of NUP98fusions are capable of inducing AML in mouse models and that it is possible to purify protein complexes around
NUP98 fusion proteins from leukemic tissue ex vivo.

Figure 3.2.2. Affinity purification of a FLAG-tagged NUP98-fusion protein from primary splenic tissue of
leukemia-bearing mice (A) Bioluminescence imaging of lethally irradiated C57BL/6 CD45.1+ mice transplanted
with CD45.2+ fetal liver cells that co-express a NUP98-fusion protein and Nras-G12D together with GFP and
luciferase. Leukemia development was monitored at indicated time points in anaesthetized mice by intraperitoneal luciferin injection. (B) Kaplan-Meier analysis of recipient mice transplanted with the NUP98-fusion
protein and Nras-G12D-transduced fetal liver cells. The mean survival was 60 days. (C) FACS analysis of bone
marrow from moribund mice. CD45.2- and GFP expression allows discrimination of donor-derived NUP98fusion-expressing leukemic cells. The majority of leukemic cells display a mature myeloid immunophenotype.
(D) Affinity purification of a FLAG-tagged NUP98-fusion (FLAG-NF) by α-Flag immunoprecipitation (IP) from
splenic tissue of moribund mice, identified by α-Flag western blotting. α-IgG IP was performed as a negative
control. Extracts from HEK cells expressing the same FLAG-tagged NUP98-fusion protein were used as a positive
control sample.

3.2.2.2 Functional molecular studies of C/EBPα mutations in AML
The basic region-leucine zipper transcription factor CCAAT-enhancer-binding protein alpha (C/EBPα, CEBPA) is
a master regulator of blood cell differentiation, governing the transition from myeloid progenitors to mature
granulocytes.
Nine percent of patients with AML have mutations in the CEBPA gene. Among them, the most prevalent types
of mutations are frameshifts in the N-terminal part of the gene. These mutations abolish the expression of the
long, 42 kDa isoform of the protein, but retain the production of a shorter 30 kDa isoform (termed p30), whose
translation is initiated from an internal ATG codon. Mice that exclusively express C/EBPα p30 develop AML,
showing excessive blasts in the bone marrow and spleen of diseased animals. Although it is known that Nterminal CEBPA mutations induce a block in myeloid differentiation and lead to enhanced self-renewal, the
molecular mechanisms underlying these changes are still poorly understood.
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Figure 3.2.3. Wdr5 is critical for C/EBPα p30-expressing AML. (A) Western blot analysis of C/EBPα and Wdr5
p30/p30
from IgG- and anti-C/EBPα immunoprecipitates from lysates of Cebpa
cells. (B) 32D cells expressing
C/EBPα p30 and the indicated shRNA constructs were treated with G-CSF for 48 hrs followed by FACS analysis
p30/p30
cells were infected with lentiviral vectors
for cell surface expression of GR1 and Mac-1. (C) Cebpa
encoding for the indicated shRNAs and transplanted into recipient mice. Left panel, frequencies of leukemiainitiating cells (LIC, characterized by GFP+, Mac-1-lo c-Kit+ marker expression) 28 days after transplantation.
Right panel, Expression levels of Wdr5 in cells expressing the respective shRNAs as measured by qPCR (D) Left
p30/p30
cells were treated with 20 uM OICR-9429 for the indicated times and analysed for Macpanels, Cebpa
1/GR-1 surface marker expression and cellular morphology. Right panels, the percentages of Mac-1/GR1
p30/p30
cells upon OICR-9429 treatment were measured at indicated timepoints. (E) Gene Set
positive Cebpa
p30/p30
LIC signature upon OICR-9429
Enrichment Analysis (GSEA) showing global down-regulation of the Cepba
p30/p30
treatment of Cebpa
cells. NES, Normalized Enrichment Score. Data are presented as mean +/- standard
deviation (SD) of triplicate experiments.
In the recent past, we have established a number of cell line models that allow functional studies of C/EBPα
mutations. Through Affinity-Purification coupled to Mass Spectrometry (AP-MS), we found that the C/EBPα p30
preferably interacts with Wdr5, a component of MLL histone methyltransferase complexes (Fig 3.2.3. A). It has
been previously demonstrated that the presence of Wdr5 in MLL complexes is critical for the activity of MLL to
catalyse H3K4 methylations. We could show that shRNA-mediated down-regulation of Wdr5 was able to
overcome the p30-induced differentiation block in vitro (Fig. 3.2.3 B) and led to a decrease in leukemiainitiating cell (LIC) frequencies in vivo (Fig. 3.2.3 C). Through a collaboration with the Structural Genomics
Consortium (SGC) in Toronto, we got access to OICR-9429, a newly developed antagonist of the WDR5-MLL
interaction. OICR-9429 bound to the MLL-interacting pocket of Wdr5 with high affinity, thereby disrupting the
interaction between WDR5 and MLL. OICR-9429-treatment of C/EBPα p30-expressing cells led to the upregulation of myeloid surface markers and the attainment of a differentiated cellular morphology (Fig. 3.2.3.
D). Finally, global gene expression profiling and Gene Set Enrichment Analysis (GSEA) revealed that Wdr5
antagonism by OICR-9429 treatment led to a down-regulation of gene sets that are highly expressed in
p30/p30
LICs (Fig. 3.2.3. E). Overall, these data indicate that Wdr5 is a critical mediator of p30-dependent
Cebpa
cellular functions in C/EBPα-mutated AML. Furthermore, these results highlight Wdr5 and the MLL complex as
potential therapeutic targets in leukemia.
Currently, we are employing shRNA-, genome editing and drug screening approaches to identify additional
critical vulnerable points in CEBPA-mutant AML development and progression.
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3.2.3 Aims and Milestones
The group has started at LBI-CR in January 2014. As of April 2014, the initial team has been assembled,
consisting of 2 PhD students who have been selected from >100 applicants in addition to Anna Skucha, who is
based at CeMM but supports the transfer of crucial technology and expertise. After all necessary adjustments
in infrastructure were made the group became operative in May 2014. In this short time, the FG group has
successfully implemented several technologies which were previously some of them were absent at the LBI-CR,
which are critical for the success of all projects, including bone marrow transplantations to model leukemia,
inducible shRNA technology and genome editing using the CRISPR/Cas9 system.
In parallel, FG has successfully applied for a Starting Grant from the ERC. For the FG group, this represents a
major achievement and will have a strong positive impact on the successful establishment of the FG group in
the field of leukemia research. With the financial support of the ERC grant scheduled to be started in May
2015, the FG team is expected to become a significant and dynamic addition to the LBI-CR within the
forthcoming years.

3.2.4 New Perspectives
Our multidisciplinary approach combining –Omics technologies with conventional leukemia models brings new
expertise to the LBI-CR. We will continue to develop and extend our skillset to further strengthen our
multidisciplinary team. As the group will start to produce large datasets in the coming years, a very important
addition to the group will be the hiring of a Postdoc bioinformatician, who is supposed to start in
spring/summer 2015. In addition, we will complement our team by another PhD student to work on the
identification of molecular vulnerabilities of MPT-driven AML. Funding of both positions is provided by the ERC
Starting Grant.

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.

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/EBPalphadependent leukemia.

3.2.6 Publications
1.
2.

Grundschober E, Hoelbl-Kovacic A, Bhagwat N, Kovacic B, Scheicher R, Eckelhart E, Kollmann K, Keller
M, Grebien F, Wagner KU, Levine RL, Sexl V. Acceleration of Bcr-Abl+ leukemia induced by deletion of
JAK2. Leukemia. 2014 Sep;28(9):1918-22.
Schmidt L, Wiedner M, Velimezi G, Prochazkova J, Owusu M, Bauer S, Loizou JI. ATMIN is required for
the ATM-mediated signaling and recruitment of 53BP1 to DNA damage sites upon replication stress.
DNA Repair (Amst). 2014 Dec;24:122-30.
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3.3. Lukas Kenner

Histology, Pathology and Analysis of Cancer with a Focus on Prostate Carcinoma
Name:
Title:
Date of Birth:
Nationality:
Institution:
Address:
Phone:
Fax:
e-mail:

Lukas Kenner
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 (from left): Olaf Merkel (Post Doc), Jan Pencik (PhD student, right), Lukas Kenner (Group
Leader), Michaela Schlederer (Biomedical Scientist), Elisabeth Gurnhofer (Biomedical Scientist), Astrid Aufinger
(PhD student), Tanja Limberger (PhD student), Ruben Branco (graduate student), Madeleine Kuroll (Master
student), Nicole Prutsch (PhD student), Michaela Potocnik (secretary), Osman Aksoy (PhD student)

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-ALKdriven transgenic mouse tumor model we could show that Jun and JunB proteins are essential for tumor
dissemination and metastasis. In addition, PDGFRB is AP1 regulated and highly expressed in lymphomas of
these mice. It can be therapeutically targeted by the tyrosine kinase inhibitor imatinib and we showed that in
NPM-ALK transgenic mice this leads to significantly prolonged survival. Moreover since imatinib treatment led
to complete rescue in a JunB and cJun double knockout with absent PDGFRB expression in the tumor we think
that its expression in microenvironment supports tumor growth. This has been tested in in vitro experiments
and can be addressed in vivo with FSP-CRE mice that allow for specific PDGFRB knockdown in stromal cells.
Targeting of PDGRB in an ALCL patient using imatinib has resulted in a long lasting remission. To further analyze
the role of this growth factor in ALCL tumorigenesis a CD4-CRE mediated knockdown of PDGFRB has been
created in the NPM-ALK-driven transgenic mouse model, which has resulted in remarkably increased survival.
In a new project we addressed the role of microRNAs in ALCL. MicroRNAs are 18-22 nucleotide long non-coding
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RNAs that are able to repress target proteins by non-perfect base pairing in the 3’UTR. We found that miR-155
is highly expressed in ALCL, ALK- and suppresses downstream targets including CEBPbeta and SOCS1. Moreover
it indirectly induces IL-22 in ALCL cell lines. Now we are focusing on tyrosine kinases from the JAK/STAT family
that are downstream of the IL-22 receptor namely JAK1 and TYK2. Preliminary results using lentiviral shRNA
mediated knock-down support an important function of these in ALCL cell survival.
The second focus of the group is regulation of senescence in prostate cancer (PCa) through the JAK/STAT and
p53 pathway. We study in particular the role of the IL-6/STAT3/p14 ARF pathway which is known to modulate
senescence competence in PCa. Cre-mediated PTEN loss in prostate epithelial cells mimics histopathological
and molecular features of human PCa. 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
PCa development. We have complemented our data generated in transgenic mouse models with large human
datasets derived from whole genome sequencing, single nucleotide polymorphism (SNP) analysis and tissue
microarrays (TMA) for protein analysis. SNP analysis of PCa metastases revealed high frequency of STAT3, p14
ARF, PTEN and p53 deletions. Further pathological and molecular examination of the transgenic mouse models
will be undertaken to identify the biological features supporting initiation, invasion and metastasis of PCa,
elucidating the role of IL-6 classical signalling (CS) versus IL-6 transsignalling (TS) in PCa.

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 Lymphoma Kinase (NPMALK) 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. 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 ALK+ but not ALK- ALCL correlated with poor prognosis suggesting an ALK
dependent function of PDGFRB. The focus of our future work is to analyze PDGFRB function in both the tumor
cells as well as in the microenvironment of ALCL.
To dissect the role of PDGFRB signalling in NPM-ALK driven T cell lymphomas, we have crossed mice carrying
the CD4-promotor driven human NPM-ALK to PDGFRB floxed mice. In a second interbreeding step these mice
have been crossed to mice with CD4 promoter driven Cre recombinase expression to yield specific deletion of
ΔPDGFRB
). As PDGFRB is absent in normal T-cells no
PDGFRB in T cells (furthermore assigned as CD4-NPM-ALK-CD4
phenotypic effects are expected towards normal T-cell development.

p<0.001

Figure 3.3.1. Kaplan Meier survival of CD4-NPM-ALK mice (black, n=21), CD4-NPM-ALK mice with PDGFRB
ΔPDGFRB
) and wild-type litter-mates (green, n=3). PDGFRB deletion
deletion (red, n=21, CD4-NPM-ALK-CD4
specifically in tumor cells led to significantly prolonged survival as tested by log-rank statistics (p=0.0023). All of
the wild-type litter-mate control mice were alive at the end of the observation period.

41
Research Program

Ludwig Boltzmann Institute for Cancer Research (LBI-CR)
Loss of PDGFRB expression in the lymphoma cells was validated by IHC and Western blot analysis. We have
found that ablation of PDGFRB in CD4-NPM-ALK mice leads to significantly increased survival of CD4-NPM-ALKΔPDGFRBfl/fl
CD4
mice, which is highly significant according to log-rank statistics (p<0.001). This is what we would
have expected if PDGRB is a driver in ALCL tumor formation. To further clarify the molecular underpinnings of
this finding is the goal of our future work. Furthermore, we want to investigate the role of PDGF/PDGFR in
tumor-stroma crosstalk in NPM-ALK lymphomas. 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.

3.3.2.2 Tumor-stroma interaction in vitro
We have developed a novel cell culture system to functionally address tumor-stroma interactions of
lymphomas in vitro. Mouse thymic stromal cells (THSC) were isolated and co-cultured with mouse lymphoma
cell lines. The lymphoma cells attached to the stromal fibroblasts and partially grow beneath the stromal
fibroblast layer. This co-culture set-up Therefore, physiologically mimics a stromal niche for the lymphoma
cells. Interestingly, imatinib treatment of THSC resulted in decreased CXCL12 (SDF-1), PDGFB and fibronectin
expression as well as impaired AKT phosphorylation (Figure 3.3.2 a).

Figure 3.3.2: ALCL Tumor-stroma interaction in vitro. (a) Effect of imatinib on stromal cells in vitro. Stromal
cells from ALCL mice were cultured in vitro. Western blot analysis of NPM-ALK lymphoma associated stromal
cells revealed that increasing concentrations of imatinib resulted in a decrease in SDF-1, PDGFB as well as
fibronectin (FN) and pAKT. (0) control; (1) 1 µM; (5) 5 µM imatinib (b) NPM-ALK lymphoma cells were cocultured with thymic stromal cells and treated with imatinib as indicated, which decreased cell density (upper
panels) due to increased apoptotic rates as measured by PI-staining in a dose dependent fashion. This effect
Δ/Δ
Δ/Δ
could be largely rescued by treatment with SDF-1. (c) Tumor cells from CD4-NPM-ALK cJUN JUNB
lymphomas were isolated and analyzed for deletion of cJUN and JUNB by PCR. Cells from CD4-NPM-ALK
f/+
f/+
cJUN JUNB tumors are shown as controls and cultivated on (d) THSCs which are positive for cJUN and JUNB.
Δ/Δ
Δ/Δ
(e) Co-cultivation of CD4-NPM-ALK cJUN JUNB with THSCs or bone marrow stromal cells (BMSC). Tumor
cells cultivated in co-culture with BMSCs (red) died within 8 days as assessed by cell number. In comparison,
lymphoma cells cultivated with THSCs were viable and showed slow proliferation (blue). Upon removal of
stromal cells these cells died rapidly (green). (f) Cell proliferation/viability as measured by the XTT method in
Δ/Δ
Δ/Δ
CD4-NPM-ALK cJUN JUNB lymphoma cells in the absence (blue) or presence (red) of THSCs.
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Furthermore, imatinib treated THSCs inhibited the adhesion of autologous mouse lymphoma cells and affected
lymphoma cell viability, which could be largely recovered by the addition of exogenous SDF-1 (Figure 3.3.2 b). A
reduction in SDF-1 (CXCL12) was confirmed in imatinib treated ALCL bearing mice (data not shown). The SDF1/CXCR4 axis constitutes one of the most extensively studied pro-metastatic signalling systems in
tumorigenesis and can be activated by PDGFR signalling. This system enables us to functionally interfere with
tumor-stroma interaction pathways either by small molecule inhibitors, neutralizing antibodies, or siRNA or
shRNA mediated knockdown of specific target genes. This will allow us to confirm functional relevance of novel
targets of the PDGFR pathway identified in vivo and suspected to contribute to tumor progression.
Δ/Δ
Δ/Δ
In addition, we show that CD4-NPM-ALK cJUN JUNB lymphoma cells cultured in the presence of THSCs
were kept slowly proliferating and alive (Figure 3.3.2 c-f) while these cells did not survive as monocultures or as
co-cultures with bone marrow stromal cells (BMSCs).

3.3.2.3 Prostate carcinoma
PCa remains one of the most frequently diagnosed tumors in Europe and the United States (US). In the US
233,000 patients were newly diagnosed with prostate cancer in 2014 and 29,480 died from the disease
resulting in currently 2.7 million prostate cancer patients (SEER database). Stat3 has been shown to have a dual
role as a tumor suppressor and/or an oncogene in various tumors and its role in prostate cancer is still debated.
One of the main activators of STAT3 is the IL-6/IL-6R axis. 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 signalling. IL-6 can also bind to a soluble form of IL-6R (sIL-6R) to form a complex
that induces IL-6-specific signalling. This process is known as IL-6 trans-signalling (IL-6TS). pY-Stat3-Socs3
activation by IL-6TS contributes to progression of pancreatic cancer. Many pathophysiological effects of IL-6
have been shown to depend on TS. IL-6TS increases motility and migration and decreases the adhesion of
prostate cells, facilitating processes that cause the initiation of metastasis. On the other hand, sIL-6TS downregulates the tumor suppressor maspin. These data indicate that IL-6TS differentially regulates PCa progression
and metastasis. Therefore, differential targeting of the IL-6TS in PCa 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 PI3K-Akt (phosphoinositol 3 kinase and protein kinase B). Its expression is inversely correlated with the stage
of prostate carcinogenesis and it has been estimated that 70% of cases of PCa are associated with mono-allelic
mutations in this gene. This is contradicted by recent whole genome sequencing data of 723 patients
(www.icgc.org, March 2015) demonstrating PTEN mutations in only 4.7% of PCa patients. This would suggest
that 95.3% of PCa patients have other PCa initiating events which are independent from mutationally
inactivated PTEN. However, we found by reanalysis of two different datasets that complete loss of PTEN is
highly frequent in metastases ranging from 50% to 54% as monitored by the Affymetrix single nucleotide
polymorphism (SNP) 6.0 array system (Figure 3.3.3 A). When we analysed a cohort of 166 PCa patients using
TMA we strikingly found that low STAT3 expression (p<0.007) and low p14ARF (p<0.000001) expression were
associated with poor outcome. Moreover, combined loss of p14ARF and STAT3 expression in tumors of PCa
patients predicted the worst outcome (p=0.000007, Figure 3.3.3 B)

A

B

Figure 3.3.3. Loss of STAT3 and/or p14ARF expression predicts early BCR and metastatic spread in patients
with PCa. (A) Graphical representation of whole-gene deletions of TP53, PTEN, STAT3, CDKN2A (p14 ARF) in
metastatic PCa. Data were processed by Affymetrix Genome-Wide Human SNP Array 6.0. (B) Kaplan–Meier
analysis of BCR-free survival ratio based on STAT3 and/or p14ARF protein expression in a panel of 204 PCa
patients.
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PTEN induces the activation of a p53-dependent cellular senescence response and negatively regulates Stat3.
In view of the importance of PTEN in metastatic PCa, 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 PCa metastases. We have investigated the loss of IL6 or Stat3 in a PTEN-based PCa model to define the impact of this signalling pathway on prostate
carcinogenesis. In contrast to the literature we find reduced Stat3 but also IL-6Rα expression in PCa with
reduced PTEN levels in PCa patient samples with high Gleason scores.
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 PCa, 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, 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 IL-6Rα 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. To investigate the role of Stat3 in Pten-deficient PCa, we
generated transgenic mice expressing Pb-Cre4 to conditionally inactivate Pten and Stat3. Prostate-specific
pc-/deletion of Pten and Stat3 was confirmed by PCR. IHC analysis confirmed loss of pY-Stat3 and Stat3 in Pten
pc-/Stat3
tumor cells, while still being present in stromal cells. Surprisingly, and in sharp contrast to the
pc-/pc-/oncogenic role of Stat3 in many cancers, Pten Stat3 mice showed accelerated PCa formation with an up to
pc-/6-fold increase in tumor weight compared to Pten tumors at different stages of PCa development (Fig. 3.3.4
pc-/pc-/+
A B). Pten Stat3 tumors showed increased numbers of Ki-67 proliferating cells and reduced numbers of
pc-/cleaved caspase 3 (CC3) positive apoptotic cells compared to Pten prostates.
pc-/pc-/pc-/mice, Pten Stat3 mice displayed a significantly reduced median survival. Intriguingly,
Compared to Pten
pc-/pc-/mice developed high-grade (poorly differentiated) PCa with liver and lung metastases.
Pten Stat3
pc-/pc-/Histopathological analysis of PCa-bearing animals revealed widespread metastasis in 75% of Pten Stat3
pc-/mice only showed local invasion into seminal vesicles and never developed distant
mice. By contrast, Pten
pc+/metastases. Furthermore, loss of Stat3 promoted PCa formation in Pten heterozygous prostate tissue (Pten
pc-/pc+/Stat3 ) at 19 weeks of age, whereas Pten
mice developed only prostatic intraepithelial neoplasia (PIN).
Our data demonstrate that Stat3 suppresses malignant progression of Pten-deficient PCa. We found reduced
pc+/pc-/prostates. Pten heterozygosity alone had no effect on p53
p53 protein expression in Pten Stat3
expression as demonstrated before.

A

B

Figure 3.3.4. Genetic deletion of Stat3 and Pten triggers progressive prostate tumorigenesis and lethal
pc-/pc-/disease. (A) Gross anatomy of representative prostates isolated at 52 weeks of age from WT, Stat3 , Pten
pc-/pc-/pc-/pc-/Stat3
mice. Scale bars, 10 mm. (B) Prostate weights of 52 week old WT, Stat3 , Pten
and
and Pten
pc-/pc-/Stat3
mice (n=24). Mean values are shown; error bars: standard deviation (s.d.).
Pten

3.3.3 Aims and milestones
Based on the results by whole genome sequencing we will have to adapt our view of the role of PTEN in
prostate cancer. Given that 95.3% of prostate cancer patients have no PTEN mutation it will be interesting to
study hitherto unheard mechanisms of prostate cancer initiation. These studies will be guided by the presence
of mutations of EGFR, RB and EZH2, all genes that have been implicated in modulation of senescence
ΔPEC
competence. Moreover, we will determine the role of IL-6/Stat3 in PCa initiation and progression in PTEN
mice. We plan to elucidate the role of IL-6 signalling in PCa. To do so, we take advantage of a mouse model of
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ΔPEC

PCa where PTEN is specifically deleted in epithelial cells (PTEN ) using a Probasin-Cre proximal promoter-/specific mouse line. We cross this PCamouse model with IL-6-deficient (IL-6 ) mice. We furthermore determine
whether loss of Stat3 function influences PCa growth, progression and metastasis formation. This aim is
addressed by intercrossing Stat3 floxed mice with Pb-Cre-induced PTEN∆PEC PCa mice. We also analyse the
possible interaction of AR, PI3K and IL-6/Stat3 signalling. We will investigate the effect of castration, AR
inhibition as well as additional PI3K inhibition on the signalling of IL-6/Stat3 target genes. To assess the
translational relevance of the results for human PCa patients, we will measure IL-6R, PTEN as well as the levels
of pY-Stat3 expression in human PCa TMAs. We will also analyse the levels of sIL-6R and sgp130 in sera from
corresponding human PCa patients and correlate all data to patient survival.
The second topic of the group is on Anaplastic Large Cell Lymphoma (ALCL), a highly malignant non-Hodgkin
lymphoma found in children and young adults with still poor prognosis. We will further study AP1 transcription
factors (cJun, JunB, BATF, BATF3) 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. Moreover, we found that the JAK/STAT pathway plays an
important role in ALCL tumorigenesis namely the tyrosine kinases JAK1 and TYK2. These were shown to be
essential for ALCL cell line survival and we will further evaluate these two tyrosine kinases as targets for small
molecule inhibitors.

3.3.4 Perspectives
We are also looking forward to exciting new perspectives by investigating the role of non-coding RNAs and
histone methylation in prostate cancer. Especially the knowledge gained by whole-genome sequencing efforts
will produce interesting hypotheses that can be tested in the future, including novel mechanism of cancer
initiation and metastasis formation.
We have established interesting lymphoma models that will make it possible to study the genes that are
responsible for tumor localization either in the thymus or in the periphery. In addition studying JAK/STAT
signalling including tyrosine kinases JAK1 and TYK2 in this disease type will bring us closer to finding effective
targeted therapies for this class of diseases.

3.3.5 Scientific cooperations
The group of L. Kenner holds long-term international and national collaborations, which are essential for the
extensive number of joint publications:

National
Dr. Zoran Culig, Medical University Innsbruck, Urology Department, on IL-6/Stat3 signalling 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 signalling 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.
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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.
Dr. Matthias Mann, Max Planck Institute for Biochemistry, Munich, Proteomics in Prostate Cancer
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Name:
Title:
Date of Birth:
Nationality:
Institution:

Moriggl, Richard H. (RM)
Prof. DI. Dr., Director
17.05.1969
German
Ludwig Boltzmann Institute for Cancer Research (LBI-CR)

Address:
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Phone:
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e-mail:

(+43-1) 40160 71210 or 25077 5622
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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 Kaltenegger, 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. Importantly, many oncogenic or tumor suppressor 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 malignant melanoma.
Transgenic mouse analysis and verification of results with human patient samples is often performed with
clinical oriented research groups. Mouse models display persistent or absent JAK-STAT signalling 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. Newer modeling work is focused on Ewing´s like tumor models or also peripheral T cell leukemia and
lymphoma models with recurrent, somatic STAT5B mutations that were identified in patients.
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3.4.2 Research results and future outlook
We are in the era of precision medicine, where comparative medicine is an important discipline to gain from
translational models molecular insights. Moreover, we are from cancer sequencing efforts ahead on the
mutational landscape, but we lack sufficient model systems that faithfully recapitulate hallmarks of human
cancers. Thus, there is need to develop transgenic cancer mouse models to serve as test systems of
translational genomics or to pioneer new therapies, which e.g. cannot be tested in rare diseases such as
childhood cancers or rare leukaemia cases. Sequencing cancer genomes revealed major genetic abnormalities
contributing to onset and progression of cancers. It is our mission to contribute to translational human and
animal medicine. We aim to bridge the gap between laboratory animal models and human patients through
our research. Our focus is on transgenic cancer mouse models, which display aberrant cytokine and growth
factor signalling and core cancer pathway activations. We illuminate 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
and tumor types to promote diseases. Overall, oncogenes or tumor suppressors are dependent on mutational
context, a prominent theme in our research. The understanding of molecular alterations and their tissue type
specific context is currently quite limited. Improvements will be essential to enable molecular insights into
disease processes and with in vitro work alone complex diseases such as cancer cannot be studied on a high
level and in physiologic context. We work closely with genetic/transgenetic clinical research (both human and
animal) and with histo-pathology laboratories. We do this not only within Austria, but also international. An
overview on diverse and hot topics studied currently in the group of RM is described below in eight different
PhD or postdoctoral research projects. Usually, the group is assisted by two MSc students and each PhD or
postdoctoral project is 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 and one postdoctoral position are financed by the University of Veterinary
Medicine, Vienna in context of the endowed professorship contract that became operational in February 2014.

Figure 3.4.1: The level of hyperactive STAT5 signalling is essential for leukemia and lymphoma development.
We generated transgenic mice expressing a hyperactive STAT5A variant in the hematopoietic system at low
lo
hi
hi
(vcS5 ) or high (vcS5 ) levels. (A) vcS5 mice had a significantly shorter life expectancy compared to wild type
lo
(wt) mice, while vcS5 mice did not show signs of disease during 100 weeks of observation (n≥11/genotype).
hi
lo
(B) Immunoblotting of whole cell lysates from lymph nodes of diseased vcS5 mice, 70 weeks old vcS5 mice
lo
and wt age-matched littermates proved transgene expression in aged vcS5 mice by highly positive FLAG- and
pYSTAT5 signals (n=2/genotype). (C) Regular bleedings revealed a drastic increase in white blood cells (WBCs)
hi
lo
hi
in vcS5 mice, whereby vcS5 mice had a marginal increase (n≥6/genotype). (D) vcS5 mice suffered from
lo
splenomegaly, reflected by a 25-fold increase in splenocytes. 100 weeks old vcS5 mice showed a pretty
+
normal seize (n≥8/genotype). (E) Using flow cytometry, the content of splenic CD8 T cells was found highly
hi
lo
+
expanded in vcS5 mice, while vcS5 mice resulted in an intermediate fraction of CD8 T cells not leading to a
disease phenotype (n≥8/genotype). Data are represented as mean±SEM. *p<0.05; ***p<0.001.
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3.4.2.1 Hematopoietic cancer
We are studying normal and abnormal hematopoiesis (Figure 3.4.1 to 3). Financed by SFB-F2807 (established in
2006 till 2016) and through SFB-F4707 (established in 2013 up to 2021 if one midterm interims evaluation is
successful) we contribute to two network grants of excellence, made possible through FWF grant support. 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). Two different transgenic mouse models have been developed for STAT5A and STAT5B gain of
function (GOF) mutations (Figure 3.4.1 and 2).

Figure 3.4.2: Generation of Model Systems to Study Gain-of-Function Mutations of STAT5 in cancer. In order
to study the effect of STAT5 gain-of-function mutations on the development of hematopoietic malignancies, we
generated and studied a number of selected somatic mutations of STAT5 that were recently discovered in
leukemic patients. (A) A schematic of STAT5B together with reported somatic mutation with an illustration of
the study. (B) Western blot shows the constitutively active status of a STAT5B gain-of-function mutation. (C)
Electrophoretic mobility shift assay confirming the DNA binding ability of STAT5B gain-of-function mutation.
These projects are particular collaborations with Prof.´s Müller, Rülicke and Sexl, all University of Veterinary
Medicine, Vienna. Both models resemble peripheral T cell leukemia and lymphoma disease hallmarks, but
latency and progression differ largely. Importantly, the models resemble closely gene expression profiles
originating from human primary leukemic samples. Patients suffering from these aggressive leukemias have
currently no targeted treatment options and it seems likely that particularly STAT5 activation is a major driver
+
for all mature CD8 T cell malignancies. We are preparing a manuscript currently and we continue with in depth
molecular characterisation and comparative pathology is ongoing. In particular, we need to perform more NGS
analysis followed by bioinformatic mining to understand the consequence of leukemogenesis driven by GOF
variants of STAT5 isoforms better. Moreover, we plan to apply STAT5 inhibitors in the in vivo models.
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Figure 3.4.3: Inhibition of STAT5 in MPN models: STAT5 transcription factors are essential drivers of leukemia
and solid tumors. To study the effect of STAT5 inhibition on dimer formation and oncogene activation in
murine MPN model cell lines, we applied selective STAT5 inhibitors, where we have intensified a close
5
collaboration with the laboratory of Prof. Patrick Gunning, University of Toronto Mississauga, Canada. (A) 1x10
Ba/F3, Ba/F3 BCR-ABL p210 or Ba/F3 JAK2 V617F cells each were seeded in 96-well plates and treated with
increasing concentrations of STAT5 inhibitors. Cell viability was measured after 24 hours using the AlamarBlue
Assay. Data represent mean values ± SD from triplicate wells and are representative for two independent
6
experiments. (B) 10x10 Ba/F3 BCR-ABL p210 or Ba/F3 JAK2 V617F cells each were treated with 10 µM
inhibitors. After 6 or 24 hours, cells were stimulated with IL-3 or Epo (10 ng/ml) for 20 minutes. DNA binding
ability was assessed with EMSA using the β-casein binding site. (C) Western Blot analysis of total STAT5 and cMYC expression in Ba/F3 JAK2 V617F cells treated with 10 µM inhibitors for 6 and 24 hours showing impaired cMYC expression upon inhibitor treatment.
Thus, the RM lab is further involved in therapeutic cancer intervention studies (Figure 3.4.3), where we teamed
up with a strong and young, dynamic research group, namely Prof. Patrick Gunning from Toronto, Canada, who
also visited Vienna in summer 2014. He gave a plenary lecture on STAT inhibitor programs. This collaboration is
important to boost our SFB-F4707 network grant contribution towards success.
We also question N- and C-terminal modifications of STAT5 such as phosphorylation, glycosylation and their
possible consequences for gene transcription, transformation or higher order chromatin formation, where one
BMA position concentrated on the project, to wrap up a current manuscript. Furthermore, our group provides
professional histo-pathology support via another BMA position, also accessible for collaborators, LBI groups
and Partners.
Both SFB network contributions are embedded within the two medical universities of Vienna. Our 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”.

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 STAT5B. 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
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cytokines can use STAT5 signalling independent of JAK2. Disruption of the GR-JAK2-STAT5 signalling axis causes
metabolic syndrome with aggressive liver cancer development in the case of GR/STAT5 loss. In contrast and
quite surprising liver cancer development was mild upon single loss of JAK2 in a situation of hyper GH
signalling, compared to single loss of STAT5. Our previous findings attributed for the first time a tumor
suppressor function to the STAT5-GR pathway downstream of GH and GC action for hepatocellular 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 severe metabolic change and altered DNA damage when
tg
comparing STAT5 loss with JAK2 loss in a situation of hyper-GH stimulation using GH transgenic mice (GH )
(Figure 3.4.4). In short, we have shown that JAK2, STAT5 and the GR are important regulators of growth, sexual
dimorphism, metabolic and inflammatory control, plus DNA damage response through reactive oxygene
species production in human and rodent models illuminating development and progression of liver cancer. We
currently finish a liver cancer manuscript.
Figure 3.4.4: Hepatic JAK2 deficiency improves
tg
insulin resistance in GH mice.
(A) At 12 weeks of age basal serum glucose and
insulin levels are not changed in JAK2 deficient
tg
animals display insulin
mice. Only GH
resistance due to antagonizing effects of GH
action. (B) Insulin tolerance test (ITT) (0.75 U/kg
of insulin) was performed in 8-week-old male
tg
mice confirming that loss of JAK2 in GH
background improves insulin resistance.
However, fasting glucose levels are elevated in
mice lacking hepatic JAK2. Data are represented
as mean +/- SEM; n ≥ 6/genotype; *P < 0.05; **P
< 0.01; ***P < 0.001
Metabolic liver cancer development needs in particular also lipid fuels, where we speculated some years back
that steatosis development requires STAT5 and GR action in adipose tissues. Thus, the RM laboratory
pioneered how lipolysis is regulated by GR-STAT5 action (Figure 3.4.5 and 6). 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 signalling molecules. GC and
also GH have been hypothesized as potential mediators of cancer cachexia, but in vivo test systems lack
behind. We deleted either the GR or STAT5 from fat tissues (Figure 3.4.5 and 6). We confirmed that peripheral

Figure 3.4.5: Effects of adipocyte specific loss of STAT5 upon ageing: (A) Body composition analysis via echo
Adipoq
mice, which are STAT5 deficient in adipose tissue,
magnetic resonance imaging. 12 months old male Stat5
show significantly increased total fat mass while lean mass is decreased. (B) Insulin tolerance test (ITT). Mice
were fasted for 4 hours and insulin was injected intraperitoneally. Glucose levels were measured at the
Adipoq
mice show a more sensitive response to insulin
indicated time points. It was observed that Stat5
suggesting a beneficial effect on glucose metabolism in ageing mice; *P<0.05; **P<0.01
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fat depots cannot be efficiently mobilized under physiologic challenge of fasting-induced lipolysis in both
mouse strains. Thus, GR or STAT5 action is essential for fasting-induced lipolysis. We teamed up with the
laboratory or Prof. J. Tuckermann, University Ulm, Ulm, Germany, where we wrap up a manuscript on the role
of the GR in metabolic states currently.

Figure 3.4.6: Adipocyte-specific GR deficiency
attenuates aging-associated weight gain and adipose
tissue depot changes.
Adipoq
mice and control
(A) Body weights of GR
littermates display a marked attenuation of aging
associated weight gain (n=11-12/genotype/52-weekold). (B) Body composition analysis using EchoMRI
reveals a decrease in overall body fat upon adipocytespecific GR deficiency at 52 weeks of age (n=10
mice/genotype). ** P < 0.01; *** P < 0.001

3.4.2.3 Colorectal cancer
We are also studying normal and abnormal GI tract function and colorectal carcinomas. We perform here in
collaboration with international research groups, namely Prof. X. Han, Cincinnati Children's Hospital Medical
Center, Cincinnati, USA and Prof. K. Friedrich, Institute for Biochemistry, Friedrich Schiller University Jena, Jena,
Germany, a number of studies, where we also achieved several publications in the last two years. Regulation of
the tight junction, impact on intestinal epithelial stem cell action, or regulation of STAT family members in
colorectal cancer development and progresses were prominent themes where we contributed.

Figure 3.4.7: EWS/FLI1-expressing mesen-chymal stem cell like (MSCL) cells can be transformed to sarcomaforming cells using BCL-2 family member transduction. (A) Xenografted sarcomas were positive for Periodic
Acid Schiff (PAS) staining and Neuronal Specific Enolase (NSE). Tumor cells were positive for nuclear β-catenin
Prx1
in contrast to EF MSCL+Mcl-1. Cyclin D1 was induced in tumor cells as well, whereas Cleaved Caspase 3 (CC3) levels were down regulated. All shown stainings are a representative of independent IHC analyses of all
isolated tumors. (B-D) Treatment with clinically used inhibitors led to efficient cell death in both human and
mouse Ewing sarcoma cell lines.
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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. Sarcoma analysis is undertaken in
collaboration with Prof. G. Richter, Maximilian Ludwig University, Munich, Germany and Prof. Reinhold Erben,
University of Veterinary Medicine, Vienna. We made an inducible transgenic mouse model for Ewing's
sarcoma, the second most frequent type of juvenile bone tumors 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.
Importantly, genetic profiling of tumors isolated from mice with comparison to human Ewing´s Sarcoma gene
signature revealed a close match. To understand the development of sarcomas we also made use of EWS/FLI1
expressing mesenchymal cells that display high apoptosis, but upon BCL-2 family member transduction, we
were able to transform mesenchymal cells. Applications of inhibitors affecting cancer cell survival displayed
efficient killing (Figure 3.4.7).

3.4.2.5 Metastasizing melanoma
We have also established different genetic mouse models to address the role of STAT transcription factors in
metastasizing melanoma driven by oncogenic RAS or oncogenic RAF, combined either with loss of Ink4a or
PTEN tumor suppressors. We aimed to delete STAT1, STAT3, STAT5a/b or STAT3/5a/5b conditionally, but that is
challenging. All three of these transcription factors are regarded as key molecules for melanoma progression.
We were able to efficiently delete STAT3 and we performed mRNA expression analysis to go behind
mechanistic insights currently. This work is a closer collaboration with Prof. M. Mikula, Medical University,
Vienna.

Figure 3.4.8: Role of Stat3 in a metastasizing malignant melanoma model driven by RAS.
We successfully isolated oncogenic RAS-driven and Ink4a-deficient melanoma cell lines from mice harboring a
deletion of the Stat3 gene and from control mice that still express STAT3. (A) Successful deletion of STAT3 is
prominent using immunocytochemistry on cytospin analysis of cell lines. (B) The same cell lines were used for
RNA expression microarray studies to identify changes in cell signalling occurring between the groups of the
STAT3 knockout cell lines and the STAT3 wild type cell lines. The immunoblot displays down regulation of
STAT3 target genes in the STAT3 knockout cell lines. The plot represents four samples per group. Positive
values indicated up regulated STAT3 targets in comparison to STAT3 knockout cells.

3.4.3 Aims and Milestones
The group of RM successfully moved to the University of Veterinary Medicine, Vienna and joined the Institute
for Animal Breeding and Genetics in January 2015. Housing of transgenic mice is still suboptimal and we hope
for improved infrastructure at one continuous unit to house all mouse strains in one building with support from
the partners.
We built a functional histo-pathology technology platform for the analysis of transgenic mice at the University
of Veterinary Medicine, Vienna, where further adaptations will be implemented to expand and streamline
functionalities to provide histopathology analyses for collaborations with research partners.
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Our work can also be subscribed to functional cancer genomics. We will explore in the next years more and
more the therapeutic targeting direction. This will increasingly rely on the use of omics technologies. The
recruitment of a junior research group, which including the investment by the LBI-CR and competitive grants
will have the financial capabilities of more than € 2.5 M within the forthcoming five years will expand the
expertise and capabilities of the LBI-CR with regards to Omics technologies. The research of the RM team will
be aligned with these technological advances to benefit optimally from these strategic developments.

3.4.4 Changes during the year
The group consists of 12 scientists (2 MSc students, 1 postdoc, 6 PhD students, 2 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. Kristina Müller is employed as postdoctoral fellow, Safia Zhama as BMA via
the University of Veterinary Medicine, Vienna. Barbara Maurer is financed via SFB-F2807 and Patricia Weiss via
the melanoma grant. Ha Pham and Bettina Wingelhofer follow the SFB-F4707 project. Two MSc students
(Elizabeth Heyes and Mohammed Elabd) were recently recruited to perform their MSc work, financed via SFB
F4707. Birgit Hochgatterer and Isabel Sobieszek achieved their MSc degree both with distinction either on a
new B cell lymphoma or on a malignant melanoma project.

3.4.5 New perspectives
The project diversity in the group of RM is fruitful for the LBI-CR and Partners. Research within the group of RM
or the LBI-CR in general has an increasing demand for big data through next generation sequencing (NGS) and
bioinformatic analysis. All PhD students are encouraged to achieve best science in a cost and work efficient
way, balanced and controlled through group leaders, financial and grant manager support. This is given
through embedding within the LBI-CR and increasingly with more interactions with the Partner universities.
Collaborations are essential to facilitate progress in the projects. Frequent and weekly discussions with each
group member in teams or individually guarantee communication flow between the five research teams.
Furthermore, the group of Dr. Florian Grebien actively participates in research discussion with the RM group,
but due to geographic distance on a monthly basis. Progress Seminars, Social Beer Hour, Guest Seminar
Speaker Lectures and Journal Clubs at the LBI-CR were kept in place and these were continued with active RM
group member participation since the move. 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 attained 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. Work of RM is also dedicated to university
duties including lecturing of cancer research topics within a new MSc and PhD curriculum study plan.
Furthermore, RM fulfills plenty of voluntary reviewer and advisor functions, in particular for the international
research community.

3.4.6 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. Mikula, Medical University Vienna, malignant melanoma
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
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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 signalling
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
Prof. B. Groner, Georg-Speyer-Haus, Frankfurt, Germany, oncogenic STAT3/5
Prof. P. Gunning, University of Toronto Mississauga, STAT SH2 domain inhibitors
Prof. X. Han, Cincinnati Children's Hospital Medical Center, Cincinnati, USA, cytokine signalling in the GI tract
for inflammatory and neoplastic disease
Prof. M. Heim and Prof. L. Terracciano, University Hospital Basel, Basel, Switzerland, liver cancer and
metabolism
Prof. L. Hennighausen and Prof. J. O´Shea, NIH, Washington, USA, immunity, mouse models of STAT function
Prof. F. Gouilleux, Université Rabelais, Tours, France, STAT5 in leukemogenesis and PI3K-AKT-mTOR signalling
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. G. Richter, Maximilian Ludwig University, Munich, Germany, Ewing sarcoma
Prof. W. Tse, West Virginia University School of Medicine, Morgantown, USA, AF1q in breast cancer metastasis
Prof. J. Tuckermann, University Ulm, Ulm, Germany, GR-STAT5 in hematopoietic cells and for metabolic control
Prof. K.U. Wagner, Eppley Institute for Research in Cancer and Allied Diseases, Omaha, USA, JAK2-STAT5
signalling and transgenic mouse models

3.4.7 Publications
1.

2.

3.
4.

5.

6.

Grabner B, Schramek D, Mueller KM, Moll HP, Svinka J, Hoffmann T, Bauer E, Blaas L, Hruschka N,
Zboray K, Stiedl P, Nivarthi H, Bogner E, Gruber W, Mohr T, Zwick RH, Kenner L, Poli V, Aberger F,
Stoiber D, Egger G, Esterbauer H, Zuber J, Moriggl R, Eferl R, Gyorffy B, Penninger JM, Popper H &
Casanova E. Disruption of STAT3 signalling promotes KRAS-induced lung tumorigenesis. Nature
Communications, in press [Impact Factor: 10.7] (2015)
Merkel O, Hamacher F, Griessl R, Grabner L, Schiefer AI, Prutsch N, Baer C, Egger G, Schlederer M,
Krenn W, Hartmann TN, Simonitsch-Klupp I, Plass C, Staber P, Moriggl R, Turner SD, Greil R & Kenner L.
Oncogenic role of miR-155 in anaplastic large cell lymphoma lacking the t(2;5) translocation., Journal
of Pathology, in press [Impact Factor: 7.3] (2015)
Weber A, Borghouts C, Brendel C, Moriggl R, Delis N, Brill B, Vafaizadeh V & Groner B. Stat5 exerts
distinct,
vital
functions
in
the
cytoplasm
and
nucleus
of
Bcr-abl+ K562 and Jak2(V617F)+ HEL leukemia cells. Cancers, in press [Impact Factor: pending]
Zhang R, Gilbert S, Xinsheng Y, Jefferson V, Steinbrecher K, Moriggl R, Eluri M, Cao H Shroyer N,
Denson L, Han X. Natural Compound Methyl Protodioscin Protects against Intestinal Inflammation
through Modulation of Intestinal Immune Responses. Pharmacology Research & Perspectives. in
press [Impact Factor: Pending] (2015)
Gilbert S, Nivarthi H, Mayhew C, Lo Y-H, Noah TK, VallanceJ, Tang W, Rülicke T, Müller M, Jegga AG,
Helmrath M, Shroyer N, Moriggl R & Han X. Activated STAT5 confers resistance to intestinal injury via
increasing intestinal stem cell proliferation and regeneration. Stem Cell Reports, in press [Impact
Factor: pending] (2015)
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3.5. Dagmar Stoiber-Sakaguchi

Childhood Leukemia and Lymphoma Mouse Models
Name:
Title:
Date of Birth:
Nationality:
Institution:
Address:
Phone:
Fax:
e-mail:

Dagmar Stoiber-Sakaguchi
Mag. Dr.
27.01.1973
Austrian
Ludwig Boltzmann Institute for Cancer Research (LBI-CR)
Währingerstr.13a, A-1090 Vienna, Austria
(+43-1) 40160 71240
(+43-1) 40160 931300
dagmar.stoiber@lbicr.lbg.ac.at

Group Members (from left): MSc. Eva Bauer (Ph.D. student), Dr. Dagmar Stoiber-Sakaguchi, Jaqueline Horvath
(Research assistant)

3.5.1 Group and Project Overview
The group of Dagmar Stoiber-Sakaguchi consists currently of 3 members: one PhD student (Eva Bauer), one
research assistant (Jaqueline Horvath) and the key researcher herself. Our group focuses on studying secondary
hits in the development of hematopoietic malignancies. In a collaborative effort with Dr. Renate PanzerGruemayer from our Partner organization, the CCRI, St. Anna Kinderkrebsforschung, Vienna, we are working on
childhood leukemia, in particular ETV6-RUNX1 (also known as TEL-AML1) positive leukemia. In childhood
progenitor B-acute lymphoblastic leukemia (BCP-ALL) the t(12;21)(p13;q22) chromosomal translocation is the
most frequent translocation and results in the expression of the ETV6-RUNX1 fusion protein. The ETV6-RUNX1
+
fusion is supposed to be 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 childhood
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
+

As the ETV6-RUNX1 fusion is suggested to be the so-called “first hit” in ETV6-RUNX1 leukemia, we aimed at
establishing ETV6-RUNX1 transgenic mice that can be used as first hit in a mouse model for this type of
leukemia. 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. Analysis of the
transgenic mice revealed regular B cell development and no gross abnormalities. Nevertheless, we found that
pro-B cell lines as well as primary bone marrow cells derived from ETV6-RUNX1 transgenic animals display
elevated levels of reactive oxygen species (ROS) and increased DNA damage. Based on these findings we
+
proposed a novel model of how additional mutations could be acquired in an ETV6-RUNX1 pre-leukemic clone:
the expression of ETV6-RUNX1 leads to elevated ROS levels and these increased 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. We now utilize our B cell specific ETV6-RUNX1 transgenic mice to
investigate potential second hits in leukemogenesis. The ETV6-RUNX1 transgenic mice are bred with mutant
mice that could potentially serve as cooperative events in leukemogenesis. An example of such cooperative
effects is included in Figure 3.5.1. indicating massive infiltration of B cells in hematopoietic organs. We are also
+
working on transplantation models for ETV6-RUNX1 leukemia by including different candidate genes for
second hits. Here, we test gene cooperativity in xenotransplant studies with our collaboration partner from the
CCRI.

Figure 3.5.1: ETV6-RUNX1 transgenic mice display synergistic effects when combined with a candidate
cooperating gene. Hematoxylin and eosin stained liver sections of wild-type control (co) and double transgenic
mice (dtg) are depicted indicating massive infiltration of B cells in the liver of double transgenic animals.

3.5.2.2 Function of Stat3β in hematopoietic malignancy
Dysregulation of the Janus kinase (JAK) – signal transducer and activator of transcription (STAT) pathway is
often associated with cancer or other malignancies. STAT3, a member of the STAT family, is activated by
various cytokines and is implicated in hematopoietic cell differentiation. Aberrant regulation of this
transcription factor is associated with tumorigenesis. Due to alternative splicing two isoforms of STAT3 can be
distinguished: 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
elucidate 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 and the
transgene expression itself does not impact on different hematopoietic lineages (Figure 3.5.2). To test whether
increased expression of STAT3β influences tumorigenesis the mice are employed in mouse models of different
hematopoietic tumors.
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Figure 3.5.2: Expression of the transgene in conditional transgenic mice. Ten days after polyI:C induction
transgene expression (via the reporter yellow fluorescent protein (YFP)) has been detected by flow cytometry
in different cell populations in the bone marrow (A). (B) The expression of the transgene does not alter the
percentages of different hematopoietic lineages in bone marrow and spleen.

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). Although type I interferons (IFNs)
have been widely used in the clinics to treat cancer it is still not fully understood how they can act beneficial.
This study was initiated to investigate the role of type I IFN in leukemia development. We could show that mice
-/-/with impaired type I IFN signaling (Ifnar1 and Ifnβ animals) are 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 Abelson-induced 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. By using complete and conditional knockout animals for the interferon receptor
alpha chain (IFNAR1) we revealed that type I IFN is essential in NK cell maturation, but that the expression of
IFNAR1 on mature NK cells themselves 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 also utilize 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 established different transplantation models for ETV6-RUNX1 leukemia. We analyzed Stat3β transgenic
mice and challenge the mice in tumor models. We have also described the role of type I IFN in a murine model
of leukemia/lymphoma.

3.5.4 New Perspectives
Together with the Partner from the CCRI several xeno(transplant) protocols are being established.
Besides a thorough analysis of the Stat3β transgenic mice we will employ these animals in different tumor
models to investigate the role of STAT3β in hematopoietic malignancies.
In addition, we aim at further elucidating the Tyk2 - type I IFN axis in tumor surveillance. To do so we employ T
cell dependent tumor models in mice deficient for components of IFN signaling.
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3.5.5 Scientific Cooperations
Dr. C. Baum, Hannover Medical School, Hannover, Germany, for retroviral experiments
Prof. 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 signalling
Dr. A. Dohnal, Children´s Cancer Research Institute, St. Anna Kinderkrebsforschung, Vienna, Austria: immune
surveillance
Dr. W. Ellmeier, Institute of Immunology, Medical University of Vienna, Austria, for lymphocyte function
Dr. U. Kalinke, Institute for Experimental Infection Research, TWINCORE, Centre for Experimental and Clinical
Infection Research, Hannover, Germany, on interferon signalling
Dr. M. Müller, Institute of Animal Breeding and Genetics, University of Veterinary Medicine, Vienna, Austria, for
Jak-Stat signalling
Dr. R. Panzer, Children´s Cancer Research Institute, St. Anna Kinderkrebsforschung, Vienna, Austria, for
leukemia
Dr. V. Poli, Department of Genetics, Biology and Biochemistry, Molecular Biotechnology Center, University of
Turin, Italy, on Stat3
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 signalling

3.5.6 Publications
1.
Rauch I, Hainzl E, Rosebrock F, Heider S, Schwab C, Berry D, Stoiber D, Wagner M, Schleper C, Loy A,
Urich T, Müller M, Strobl B, Kenner L, Decker T. Type I interferons have opposing effects during the emergence
and recovery phases of colitis. Eur J Immunol. 2014 Sep;44(9):2749-60. doi: 10.1002/eji.201344401. Epub 2014
Aug 25. PubMed PMID: 24975266. [Impact Factor: 4.518]

61
Research Program

Ludwig Boltzmann Institute for Cancer Research (LBI-CR)

4. Scientific Program
4.1. Visiting Scientists
The Grebien group collaborates with the group of S. Dumon on the investigation of the role of the transcription
factor Myb in Acute Myeloid Leukemia (AML) models. During his stay, Dr. Giacomo Volpe established and
analysed a series of stable cell lines allowing for constitute and inducible gene over-expression or shRNAmediated knockdown in different defined genetic backgrounds. In July 2014, the newly established laboratory
of Florian Grebien was visited by Dr. Giacomo Volpe, a Postdoctoral Fellow in the group of Drs. Stephanie
Dumon / Jonathan Frampton at the Institute of Biomedical Research, University of Birmingham, UK. The
Grebien group collaborates with the group of S. Dumon on the investigation of the role of the transcription
factor Myb in Acute Myeloid Leukemia (AML) models. During his stay, Giacomo established and analysed a
series of stable cell lines allowing for constitutive and inducible gene over-expression or shRNA-mediated
knockdown in different defined genetic backgrounds.
Prof. Matthias Ernst, Walter and Eliza Hall Institute of Medical Research, Melbourne, Australia, visited the LBICR in September 2014 to exchange research concepts on carcinoma research, discussing here with Prof. E.
Casanova.

Matthias Ernst (left) during scientific exchange and Giacomo Volpe (right) discussing with Prof.´s Casanova and
Moriggl at a dinner.
62
Scientific Program

Ludwig Boltzmann Institute for Cancer Research (LBI-CR)

Prof. Serge Fuchs, Philadelphia, USA and
Prof. Patrick Gunning, Toronto, Canada,
visit the LBI-CR, MUV and Vetmeduni on
cancer topics relevant for SFB F28 and
SFB F47 meeting with Dr.´s Birgit Strobl,
Emir Hadzijusufovic and Olaf Merkel.

4.2. 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.
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4.3. Administrative Meetings 2014
Regular meetings of LBI-CR Key Researchers are held with partners and LBG personnel to discuss about
scientific and administrative issues. This includes regular meetings of Richard Moriggl and Heinrich Kovar (CCRI)
about the joint Ewing´s Sarcoma mouse projects. Regular meetings of Dagmar Stoiber-Sakaguchi and Renate
Panzer (CCRI) on the ETV6-RUNX1 projects. Regular meetings of LBI-CR groups with groups of M. Müller, M.
Busslinger, T. Rülicke, R. Erben, H. Kovar, R. Panzer, T. Lion, T. Felzmann, T. Decker, M. Baccarini, E. Ogris, C.
Seiser, P. Valent, V. Sexl, M. Freissmuth, H. Sitte, H. Stockinger, D. Kerjaschki, P. Petzelbauer, H. Esterbauer, M.
Trauner, U. Jäger, and M. Susani from the Partner institutions were arranged.
In addition, the LBI-CR held two official board meetings and a management meeting for the pending
administrative issues and team management building. The board meetings took place on 17.06.2014 and
18.12.2014 LBI-CR, which were both attended by LBI management, LBG GmbH and Partner Board.

Profs Lukas Kenner and Richard Moriggl at an internal LBG meeting
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4.4 Scientific Presentations 2014
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).

Meeting with Prof. Waldemar Priebe of the MD Anderson Cancer Centre, Texas (US)
January:
23.01.2014 Internal SFB - Seminar: Vetmeduni, Institute of Animal Breeding and Genetics
Barbara Maurer (Moriggl group)
February:
14.02.2014 Invited Speaker Seminar – Prof. Dr. Gerhard Christofori
Department of Biomedicine,University of Basel, Switzerland
Title: “Transcriptional control of EMT and cancer metastasis"

Prof. Gerhard Christofori and Prof. Stefan Rose-John in scientific discussion with staff of the LBI-CR.
17.02. – 18.02.2014 Vorbereitung FWF Grant in Graz, Prof. Lukas Kenner
20.02.2014 Internal SFB - Seminar: Vetmeduni, Institute of Animal Breeding and Genetics
Dagmar Gotthardt (Sexl group), Matthias Parrini (Strobl group, PhD committee)
28.02 – 03.03.2014 Preparation Course for ITN in Graz, Prof. Lukas Kenner
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Gerhard Christofori, former panel member of the ERC, discusses the prospects of an ERC Start application by
Florian Grebien.
March:
03.03.2014 Invited Speaker Seminar – Dr. Martin Jechlinger
EMBL Monterotondo, Adriano Buzzati-Traverso Campus, Monterotondo, Italy
Title: "Oncogene Dependence and Survival of Residual Cells”
07.03.2014 MUW Staffmeeting
Prof. E. Casanova, Dr. F. Grebien and Dr. D Stoiber
18.03. – 20.03.2014 Invited Keynote Lecture, Universitätsklinikum Düsseldorf, Institut für Biochemie und
Molekularbiologie II, Düsseldorf (DE)
Prof. Richard Moriggl
Title: „STAT1/3/5 Signalling and Consequences for Carcinoma or Blood Cancer Development”
24.03.2014 Invited Speaker Seminar - Dr. Christian Wichmann
Department of Transfusion Medicine, Cell Therapeutics and Hemostaseology, Ludwig-Maximilian, University
Hospital, Munich, Germany
Title: “Activating c-KIT mutations confer oncogenic cooperativity and rescue
RUNX1/ETO-induced DNA-damage and apoptosis in human CD34+ hematopoietic progenitors”
April:
02.04. – 04.04.2014 Invited Keynote Lecture, Lombardi Comprehensive Cancer Center Department of Oncology
at Dr. Aykut Üren in Washington (US)
Prof. Richard Moriggl, Javaheri Tahereh
Title: “Insights from transgenic EWS-FLI1 expression in the mesenchyme and an inducible Ewing´s-like tumor
mouse model"
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Prof. Emilio Casanova with visitors at the Lange Nacht der Forschung 2014.
04.04.2014 Lange Nacht der Forschung
Dr. Stefan Grünert, Prof. Emilio Casanova, Eva Bauer
04.04. – 10.04.2014 AACR Annual Meeting in San Diego, California
Participation: Prof. Richard Moriggl, Prof. Lukas Kenner, Dr. Florian Grebien
Patricia Stiedl, Tahereh Javaheri, Madeleine Themanns, Jan Pencik, Alexander Swoboda
08.04.-11.04.2014 European Assoc. for the Study of the Liver - EASL – Congress in London (UK)
Participation: Prof. Emilio Casanova, Patricia Stiedl, Beatrice Grabner

Richard Moriggl, Florian Kareth, Jan Pencik and Florian Grebien during a scientific discussion at the AACR 2014.
24.04.2014 Internal SFB - Seminar: Vetmeduni, Institute of Animal Breeding and Genetic Zsuzsanna BagoHorvath (Sexl group)
External speaker: Gijs Versteeg (host: Pavel Kovarik)
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28.04.2014 Invited Speaker Seminar - Univ.-Prof. Dr. Heinz Sill
Suppl. Leiter, Klin. Abteilung für Hämatologie, Medizinische Universität Graz
Title: ”Therapy-related myeloid neoplasms – biology and treatment“
May:
14.05. - 17.05.2014 IL-6 Conference, "Interleukin 6; Biology-Pathophysiology-Therapy" in Kiel (DE)
Posterpresentation: ”The Ratio of STAT1 to STAT3 Expression Influences Colorectal Cancer Growth”; Prof.
Richard Moriggl
Seminar-Talk: “Disruption of STAT3 signalling promotes KRAS induced lung tumorigenesis”;
Beatrice Grabner
Seminar-Talk:“IL-6/Stat3 signalling is an indispensable modulator of oncogene-induced
cellular senescence; Prof. Lukas Kenner
15.05.2014 MUW Staffmeeting
Prof. E. Casanova, Dr. F. Grebien and Dr. D Stoiber
15.05. – 16.05.2014 MUW Research Retreat at Schloss Haindorf; Langenlois
Dr. Dagmar Stoiber-Sakaguchi
Title: “The role of Stat3β in hematopoietic malignancy”
Prof. Emilio Casanova
Title: “Growth hormone and liver fibrosis: old dog, new trick”
19.05. – 21.05.2014 Invited Keynote Lecture; 8th CIM Conference on Inflammation in Copenhagen (DK)
Prof. Lukas Kenner
Title:” IL-6/Stat3 signalling is an indispensable modulator of oncogene-induced cellular senescence

Lukas Kenner during his presentation at the IL-6 Conference organized by Prof. Rose-John in Kiel, Germany.
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22.05.2014 Internal SFB - Seminar: Vetmeduni, Institute of Animal Breeding and Genetics
Virginia Castiglia (Kovarik group), Doris Kaltenecker (Moriggl group)
External speaker: Günther Hämmerle (host: Richard Moriggl)
26.05.2014 Invited Speaker Seminar - Univ.-Prof. Dr. Wilfried Ellmeier
Center for Physiology and Pathophysiology, Institute of Immunology, Vienna
Title: „Molecular control of CD4+ T cell lineage function and stability"
June:
02.06.2014 Visit by President of the Austrian „Industriellenvereinigung“, Mag. Georg Kapsch und President of
the Ludwig Boltzmann Gesellschaft Mag. Erwin Pröll

Visit by DI Josef Pröll (President of the LBG) and Georg Kapsch (President of the IV) at the LBI-CR.
16.06. – 18.06.2014 LBI – Annual Meeting in Vienna
SAB Members: Dr. Tom Look, Dr. Kay-Uwe Wagner, Dr. Gustavo Leone, Dr. Radek Skoda, Dr. Nancy Hynes

18.06. – 22.06.2014 ERIA Meeting 2015 in Monza/Milano, 20th Anniversary of NPM-ALK discovery;
Participation: Prof. Richard Moriggl, Prof. Lukas Kenner
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26.06.2014 Internal SFB - Seminar: Vetmeduni, Institute of Animal Breeding and Genetics
Katrin Meissl (Strobl / Müller group), Dagmar Gotthardt (Sexl group)
External speaker: Ofer Mandelboim (host: Veronika Sexl & Mathias Müller)

30.06.2014 Profil High Potential Day at Rathaus Vienna

Giving a talk at the Lombardi Cancer Center, Washington, USA and visiting Prof. Aykut Uren.
30.06.2014 Invited Speaker Seminar – Prof. Waldemar Priebe
Experimental Therapeutics, The University of Texas MD Anderson Cancer Center
Houston, USA
Title: “Transcriptional control of cancer: Emerging new treatments”
July:
04.07.2014 Invited Speaker Seminar – Prof. Pierre Sonveaux, PhD
University of Louvain (UCL) Medical School, Institute of Experimental and Clinical Research (IREC) Pole of
Pharmacology, Brussels
Title: „A mitochondrial switch promotes tumor metastasis”
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10.07.2014 Invited Speaker Seminar – Dr. Patrick Gunning
Associate Professor, University of Toronto Mississauga
Mississauga, ON L5L 1C6
Title: “Targeting STAT3 and STAT5 proteins with direct-binding, small molecule inhibitors”
10.07.2014 Internal SFB - Seminar: Vetmeduni, Institute of Animal Breeding and Genetic
Ekaterini Platanitis (Decker group), Ilija Crncec (Eferl group)
External speaker 1: Hannes Stockinger (host: Mathias Müller)
External speaker 2: Serge Fuchs (host: Mathias Müller)
25.07.2014 Invited Speaker Seminar - Dr. Giacomo Volpe
Institute of Biomedical Research, University of Birmingham, United Kingdom
“Roles of Myb and C/EBPalpha in hematopoiesis and leukemia”
August:
26.08.2014 Invited Speaker Seminar – Dr. Sally Deeb
Dept. Proteomics and Signal Transduction,Max-Planck-Institut für Biochemie
Germany
Title: “Classification of Diffuse Large B-cell Lymphoma Subtypes by their Protein
and Post-translational Modifications (PTMs) Expression Profiles”
29.08.2014 MUW Staffmeeting
Prof. E. Casanova, Dr. F. Grebien and Dr. D Stoiber
September:
06.09. – 10.09.2014 Invited Keynote Lecture, University of Toronto Mississauga; in Toronto (CAN)
Prof. Richard Moriggl
Title: "Illuminating STAT5 Signalling in Cancer through Gain or Loss of Function Studies"
09.09.2014 Invited Speaker Seminar – Dr. Kai Schönig
Central Institute of Mental Health, Heidelberg University
Department of Molecular Biology, Germany
Title: “Transgenic Rats 2.0“
15.09.2014 Invited Speaker - Univ.-Prof. Dr.med.univ. Kurt Zatloukal
Institute of Pathology,1st subst. Chair of Institute, Graz
Title: “From personalized to precision medicine"
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L. Kenner, F. Grebien, J. Pencik and A. Swoboda at the AACR San Diego.
16.09. – 18.09.2014 4th Consortium Meeting and Scientific Workshop: Humanized mouse models of EC Initial
Training Network FP7-PEOPLE- 2012-ITN-317013 “NATURIMMUN” in Paris (F)
Participation: Dr. Dagmar Stoiber-Sakaguchi

22.09.2014 LBI Field Day in Vienna
24.09.2014 Invited Speaker Seminar – Matthias Ernst
Walter and Eliza Hall Institute of Medical Research, Melbourne in Australia
"Gp-130-Stat3-signaling: A rheostat for the intestinal epithelium?"
25.09.2014 Internal SFB - Seminar: Vetmeduni, Institute of Animal Breeding and Genetic
External speaker: Matthias Ernst (WEHI, Melbourne), (host: Richard Moriggl)
29.09.2014 MUW Staffmeeting
Prof. E. Casanova, Dr. F. Grebien and Dr. D Stoiber
October:
02.10.2014 Invited Keynote Lecture, Spain Instituto de Biología y Genética Molecular in Valladolid (ES)
Prof. Emilio Casanova
Title:”Disruption of STAT3 promotes KRAS induced lung tumorigenesis”
06.10.- 08.10.2014 12th Transgenic Technologies Meeting in Edinburgh (UK)
Posterpresentation: Beatrice Grabner
Title: “ Disruption of STAT3 signalling promotes KRAS induced lung tumorigenesis”
Posterpresentation: Patricia Stiedl
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Title: ”The AKT mouse model to study oncogenic cooperatively”
Participation: Prof. Emilio Casanova
10.10.2014 Invited Speaker Seminar - Prof . Sharokh Shariat
Department of Urology, Medical University of Vienna.
"Personalized Therapeutic Strategies in Urothelial Cancer in 2014"

Prof. R. Moriggl with Prof. Andrew Larner and Prof. John Ryan in Richmond, USA (left) and Prof. Jan
Tuckermann and Prof. Antonis Karomilas in Chicago (right).
15.10. – 17.10.2014 Invited Keynote in Richmond, Virginia (US)
Department of Biochemistry and Molecular Biology at Dr. Andrew Larner
Prof. Richard Moriggl
Title: “Growth hormone and glucocorticoid-induced JAK2-STAT5-GR signalling for liver function, liver carcinoma
development and control of peripheral lipolysis”
17.10.- 23.10.2014 Invited Keynote Lecture 2nd International Conference on Endocrinology in Chicago (US)
Prof. Richard Moriggl
Title:”Growth hormone and glucocorticoid-induced JAK2-STAT5-GR signalling for liver function, liver carcinoma
development and control of peripheral lipolysis”
16.10.2014 Internal SFB - Seminar: Vetmeduni, Institute of Animal Breeding and Genetics
External speaker: Peter Murray (St. Jude Children’s Research Hospital, Memphis, TN)
(host: Pavel Kovarik), Florian Ebner (Kovarik group)
31.10.2014 MUW Staffmeeting
Prof. E. Casanova, Dr. F. Grebien and Dr. D Stoiber

Prof. Aykut Uren is presented with the LBI-CR Cancer Analysis Collage by Prof. Richard Moriggl.
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Meeting with postdocs and students at the Lombardi Cancer Center, Washington.
November:
10.11.2014 Invited Speaker Seminar – Prof. Aykut Üren
Associate Professor, Georgetown University Medical Center
Lombardi Comprehensive Cancer Center, Department of Oncology
Department of Biochemistry and Molecular & Cellular Biology
Washington, USA
Title: “Targeting ETS transcription factors with small molecules in prostate cancer"
13.11.2014 Internal SFB - Seminar: Vetmeduni, Institute of Animal Breeding and Genetics
Harini Nivarthi (Kralovics group), Eva Grundschober (Sexl group; PhD committe meeting)
17.11.2014 Conference – “Animal Models of Human Disease”, in Graz
Prof. Lukas Kenner

24.11. – 25.11.2014 LBG – Führungskräfteworkshop in Baden
Prof. Richard Moriggl, Prof. Lukas Kenner
27.11 – 28.11.2014 LBG Klausurtagung, in Altmannsdorf, Prof. Lukas Kenner
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Jan Pencik receives the abstract award in oncology at the LBG Health Sciences Meeting.
December:
09.12.2014 LBG Health Science Meeting in Vienna
Jan Pencik
Title: ”Abberant STAT3-ARF signalling targets distinct subgroups of lethal prostate cancer“
Tahereh Javaheri
Title: ”A Metastatic Mouse Model for Ewing Sarcoma“
Posterpresentation: Beatrice Grabner
Title: ”Disruption of STAT3 signalling promotes KRAS induced lung tumorigenesis“
Posterpresentation: Patricia Stiedl
Title: “The Role of GHR in Liver Fibrosis and Cancer”
11.12.2014 Internal SFB - Seminar: Vetmeduni, Institute of Animal Breeding and Genetics
Barbara Maurer (Moriggl group), Daniel Szappanos (Decker group)
19.12.2014 Progress Report Onkotyrol – Dr. Schär, Südtirol
Prof. Lukas Kenner

Prof. R. Moriggl during his visit of the laboratory of Prof. P. Gunning in Toronto.
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5. Publications & Patents
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 the Partner in Usage of the Results
The Partners are invited during evaluation processes and the projects are discussed together at progress report
meetings or on an individual basis. Collaborations in between the LBI-CR Partners are also facilitated via the
groups of the LBI-CR. Collaboration and scientific training of researchers is often done together with the
Partners.

Transgenic mice are always a main topic at the LBI-CR and our models serve as an important basis for
comparative translational cancer research.
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5.4 Patents
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

A downtown image of Toronto, Canada during a visit of the Prof. Gunning laboratory.
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Final Remark
Over the last decade the LBI-CR has become a visible part of the Austrian research community. We have been
lucky to perform our research in a time, which is already referred to as the wake of the postgenomic era. After
completion of the human genome project many new technologies have become available. These Omics
technologies have not only transformed biomedical research, but also challenged scientists to maintain pace
with these highly dynamic developments. We are proud that we were able to make our own contribution to
the field in such an exciting time.
Researchers from the Institute and throughout the world have pieced together many minute details about
cancer cells and their progression towards malignant disease. On their own these individual findings frequently
do not constitute significant progress. However, stepping back from the daily work and viewing the field of
cancer research puts many of these results into perspective and new patterns are emerging. With experimental
and clinical research moving closer together, these patterns increasingly inform clinical management of cancer
with significant benefits for patients.
We have therefore, used details from details taken from an Art Nouveau stained glass window to illustrate this
effect, similar as we view details in daily histo-pathology work. These details may be beautiful to look at, but do
not readily reveal what is depicted. Only the total view reveals the meaning of the picture and we can make
sense of the rich and colourful details.
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LBI-CR members preparing for a challenge at a sunny fall day in the Viennese forest.
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To g e t h e r w e c a n m a ke a w o r l d
where cancer no longer means
l i v i n g w i t h fe a r,
without hope, or worse.
Patrick Swayze

