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WELCOME

Dear colleagues,

l would like to welcome everybody to the second meeting of the Nordic Molecular
Medicine Network. You are warmly welcome to Helsinki and I hope you enjoy the
scientific program, group discussions, social activities and the tour of the FIMM facilities.

This meeting follows the successful meeting in Umea last yearand will hopefully starta
tradition of annual meetings rotating between the Nordic EMBL node locations. We are
happy to have not only NCMM, MIMS and FIMM, but also the EMBL parent organization
represented in this meeting.

| would very much like to thank the local organizers of the meeting at FIMM for their
significant efforts in putting together a great program and hope that you will all enjoy
your stay in Helsinki.

Olli Kallioniemi, MD, PhD, Professorand FIMM Director



PROGRAMME

WEDNESDAY 28 SEPTEMBER 2011

Arrival at Sokos Hotel Presidentti

19.00

Evening social activities, Hotel Presidentti lobby

THURSDAY 29 SEPTEMBER 2011

Venue: Allergiatalo and Kiasma

8.30-9.00

9.00-9.10

9.10-12.30

10.30-11.00

Poster set up with coffee, tea, and pulla, Allergiatalo Lobby

Welcoming remarks, Auditorium
Olli Kallioniemi, MD, PhD, Professor and FIMM Director

Group leader/Postdoctoral researcher/PhD student talks, Auditorium

9.10-9.30
Tero Aittokallio, PhD, FIMM-EMBL Group Leader
‘Geneticinteractions: modeling and medical application”

9.30-9.50

Toni Hurtado, PhD, NCMM-EMBL Group Leader

“The outcome of the endocrine therapy in breast cancer patientsis
dependent of factors that affect ER function.”

9.50-10.10
Richard Lundmark, PhD, MIMS-EMBL Group Leader
‘Dynamics and mechanisms of endocytic carrier formation during infection”

10.10-10.30

Anna Overby, PhD, MIMS-EMBL Group Leader

"Tick-borne encephalitis virus delays interferon induction and is very sensitive
to the interferon inducible protein viperin.”

Break with coffee and tea, Lobby

11.00-11.15
Gry Fluge Vindedal, NCMM PhD Student
“The roles of aquaporin-4 water channel in traumatic brain injury”

11.15-11.30
Pauliina Munne, FIMM Postdoctoral Researcher

11.30-11.45
Kristoffer Brudvik, NCMM PhD Student

"Regulatory T cell-mediated inhibition of anti-tumor immune responses is
associated with clinical outcome in patients with liver metastasis from
colorectal cancer”



11.45-12.00
Patrik Engstrom, MIMS PhD Student

“Identification of Chlamydia trachomatis mutants resistant to novel inhibitory
compounds affecting late development”

12.00-12.15
Kim Langmach Hein, NCMM Postdoctoral Researcher

"Listeria Monocytogenes Lmoo818 — exploring a putative Ca**-ATPase, to
understand calcium ion specificity”

12.15-12.30
Taru Tukiainen, FIMM PhD Student
"Fine mapping reveals novel metabolic associations for 25 known lipid loci”

12.30-13.30 Lunch and tour through Meilahti park
13.30-15.00 Poster session with coffee, tea and pulla Lobby
15.00-16.00 PhD student and postdoctoral researcher talks, Auditorium

15.00-15.15
Lisa Gerner, NCMM PhD Student

"An exploration of the structure and function of calcium-calmodulin
dependent kinase kinase 2 (CAMKK2) in prostate cancer”

15.15-15.30
Peter Wurtz, FIMM Postdoctoral Researcher

"Comprehensive metabolic profiling for prediction of subclinical
atherosclerosis”

15.30-15.45
Rob Buckland, MIMS PhD Student
"Mechanisms of mutagenesis in vivo due to imbalanced dNTP pools”

15.45-16.00

Henrik Edgren, FIMM PhD Student

"Paired-end RNA-sequencing based identification of novel fusion genesin
breast cancer”

16.00-17.00 Keynote Speaker (EMBL), Auditorium

Wolfgang Huber, PhD, Group Leader, EMBL Heidelberg
"Phenotypicvariation and genetic interactions’

18.00-20.30 Reception with cocktail buffet. Kiasma Museum of Contemporary Art

21.00- Social activities, Hotel Presidentti lobby



FRIDAY 30 SEPTEMBER 2011
Venue: Allergiatalo and FIMM
8.30-9.00 Coffee, tea, and pulla, Allergiatalo Lobby

0.00-9.20 Introduction to the FIMM Technology Centre, Auditorium
Janna Saarela, MD, PhD, FIMM Technology Centre Research Director

0.30-11.00 Meet the Experts, panel discussions on technologies, Auditorium, 208 and
Takkahuone
Metabolomics, Biobanking, Biomarkers, and Imaging
Genomics and Bioinformatics
High Throughput Screening and Bioinformatics

11.00-12.30 Pls meeting, 208
(Chair: Olli Kallioniemi)

11.00-12.30 PhD students and postdocs meeting, Auditorium
(Chairs: Muntasir Mamun Majumder, Sara Kangaspeska)

Silke Schumacher, PhD, Director International Relations, EMBL Heidelberg
‘Advanced Training at EMBL"

12.30-13.45 Lunchand transit to FIMM

13.45-15.15  FIMM Technology Centre tours
Refreshments will be available at the third floor lunch area
Biobank
Genomics — Sequencing and Genotyping
High Throughput Screening and Metabolomics
Information Technologies and Bioinformatics

15.15-15.45  Awards and closing words
Departure

~18.00 Flights to Oslo, Umed

Social activities:

For those arriving on the 28th of September, a group of FIMM PhD students will arrive at
the Presidentti hotel lobby at19.00 to lead a walking tour of the Helsinki city centre and
evening social outing, if interested. Inaddition, FIMM PhD students are planning a social
outing for Thursday evening after the reception at Kiasma. More information about this
will be available at the meeting.

Contact person for social activities: Muntasir Mamun Majumder: +358 46 588 7215



INVITED EMBL SPEAKERS

PHENOTYPIC VARIATION AND GENETIC
INTERACTIONS

Wolfgang Huber, PhD

Group Leader

Huber Group

Jointappointment: EMBL-EBI Hinxton
EMBL Heidelberg

Biography
1998 PhD, Statistical Physics, University of Freiburg.
1998-99 Postdoctoral research in cheminformatics at IBM Research, San Jose,

California
2000-2004 Postdoctoral research in microarray statistics at DKFZ Heidelberg
2004-2009 Group leader at EMBL-EBI.

since2009 Group leader at EMBL Heidelberg


http://www.embl.de/research/units/genome_biology/huber/index.html
http://www.ebi.ac.uk/

ADVANCED TRAINING AT EMBL

Silke Schumacher, PhD

Director International Relations
EMBL Heidelberg

Biography
1997
1997-1999

1999-2000

2001-2003

2003-2005
Since 2005

Since 2010
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N

Docteur en Science, Université Paris XI, France.
Postdoctoral work at the National Institutes of Health, Bethesda, USA.

Sr. Manager Pharma Business Development, Merck KGaA, Darmstadt,
Germany.

Managing Director, Anadys Pharmaceuticals Europe GmbH, Heidelberg,
Germany.

Cooperations Manager, EMBL, Heidelberg, Germany.
Head of International Relations and Communications at EMBL.

Director International Relations, EMBL.
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GENETIC INTERACTIONS: MODELING AND MEDICAL

APPLICATION
Tero Aittokallio, PhD, FIMM-EMBL Group Leader

Genetic interactions are involved in many biclogical phenomena, such as buffering and
epistasis, and they contribute to development of most genetic disorders, such as cancers
and cardiovascular disease. However, the organization of the functional wiring diagrams
behind genetic interaction networks is poorly understood in many disease phenotypes.
This talk will present a modeling framework for analyzing and predicting genetic
interactions, and how such modeling efforts can be used is medical applications. A
particular focus is on the concept of synthetic lethality and how it could open up new
opportunities for personalized cancer therapies. The modeling framework is first
described using high-throughput chemogenetic screening data in yeast, which are
enabling systematic means to study how genetic or chemical perturbations contribute to
quantitative growth fitness phenotypes. These data provide us with a useful test bed for
developing systems biology approaches to identify selective drug compounds and to infer
their cellulartargets and mechanisms of action on a global network-level.
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THE OUTCOME OF THE ENDOCRINE THERAPY IN BREAST
CANCER PATIENTS IS DEPENDENT OF FACTORS THAT

AFFECT ER FUNCTION
Antoni Hurtado, PhD, NCMM-EMBL Group Leader

Breast cancer is a heterogeneous disease with different sub-group of
patients showing distinct molecular profiles. One of the groups of
patients is positive for the expression of Estrogen Receptor alpha
(ER ., which represent around of 70% of breast cancer patients. ER
belongs to the nuclear receptor family and when it binds to estrogen
activates transcription in mammary cells. ER drives proliferation of
breast cancer cells and current treatments for adjuvant therapy target
its activity. Tamoxifen and Aromatase Inhibitors (Al) are the most used anti-estrogen drugs in
breast cancer patients. Tamoxifen is a selective estrogen-receptor modulator that competes with
estrogen for binding to ER, hence preventing the cell growth induced by estrogen. Aromatase
inhibitors (Als) are utilized in clinic as an alternative therapy in post-menopausal women. Als work
by inhibiting an enzymatic step that catalyzes estrogens from androgens and fatty tissue, therefore
prevent the transcriptional program activated by ER. However, at least one third of patients with
ER positive tumors either fail to respond (termed de novo resistance) or eventually relapse after
initial response to endocrine therapy (termed acquired resistance). Hormone resistance remains a
clinical problem and a major cause of recurrence and mortality in ER-positive disease. Experimental
and clinical reports show that a functional ER is required for successful hormone therapy, although
other non-ER—related factors have been linked to hormone resistance too.

A second group of breast cancer patients are characterized by an amplification of the chromosome
region 17q12-21, leading to overexpression of HER2. Although that group of patients represent
around of 20% of all breast cancers, about half of HER2 positive patients are also positive for ER
expression. It has been reported that a crosstalk between HER2 and ER pathways may cause
resistance to endocrine therapy in breast cancer. Now we know that several ER cofactors influence
the crosstalk between HER2 and ER pathways. These ER cofactors may augment or inhibit the
transcriptional activity of ER and dictate the outcome of anti-estrogens therapies. One of these
cofactors is PAX2, a transcription factor that plays a key role between ER and ERBB2 pathways. We
have reported that the anti-proliferative effect of tamoxifen requires direct repression of ERBB2 and
that PAX2 is a crucial mediator for that repression. Little is known about the function of PAX
proteins in hormone signaling, other than their loss correlates with poor grade breast and prostate
cancer. Tamoxifen-resistant breast tumors may also have high levels of AIB-1 (amplified in breast
cancer-1; also known as SRC-3), which is other ER cofactor. AIB-1 promotes tumorigenesis and is
essential for ERBB2-driven oncogenesis in mice. Moreover, we also found that tamoxifen action is
dependent on FOXA1, a transcription factor that maintains chromatin in an open conformation,
allowing tamoxifen-ER binding to DNA. Moreover, FOXA1 expression predicts a positive outcome
forendocrine treatment

To date, our work has given new insight into how ER transcriptional activity is modulated by
cooperative transcription factors in breast cancer. The presence of these cooperative factors raises
a new level of complexity for ER transcriptional regulation and endocrine response. At the same
time, this provides a unique opportunity for modulation of ER function in hormone-resistant breast
cancers. Furthermore, the expression analysis of the modulating factors of ER activity might be
critical to predict the outcome of the endocrine response.
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DYNAMICS AND MECHANISMS OF ENDOCYTIC
CARRIER FORMATION DURING INFECTION.

Richard Lundmark, PhD, MIMS-EMBL Group Leader

During endocytosis, distinct protein machineries re-sculpture the plasma membrane into
vesicularortubular membrane carriers that enclose molecules that are to be taken up into
the cell. Besides the canonical clathrin endocytic machinery, it is becoming increasingly
clear that additional membrane carriers exist for endocytosis of a variety of proteins,
including receptors, viruses and bacterial toxins. The clustering of such molecules in
microdomains at the plasma membrane has been shown to facilitate binding and uptake.
We have characterised proteins involved in the processing and endocytosis of such
membrane microdomains and identified distinct mechanisms and pathways of
endocytosis. This project focuses on novel endocytic machineries and their influence on
uptake of bacterial toxins, outer membrane vesicles, viruses and cellular receptors during
infection.
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TICK-BORNE ENCEPHALITIS VIRUS DELAYS
INTERFERON INDUCTION AND IS VERY SENSITIVE
TO THE INTERFERON INDUCIBLE PROTEIN VIPERIN

Anna K Overby, PhD, MIMS-EMBL Group Leader

Tick-borne encephalitis virus (TBEV) is an important human pathogen both in Europe and
in Asia. TBEV can cause mild and severe encephalitis in humans with a case fatality
between 0.5-2.0% for central European strains and 5-20% for far eastern strains. No
antiviral drug is currently available against TBEV, however, it is known that an intact
interferon (IFN) system is important for clearing a flavivirus infection. The project aims to
determine if TBEV induces IFN upon infection and the IFN-induced antiviral proteins
acting on TBEV. The IFN induction of TBEV was analyzed by taking RNA from TBEV
infected cells and measuring the transcription levels of IFN and ISGs by real time gRT-PCR.
We observed that TBEV significantly delays the induction of IFN compared to a control
virus. We also analyzed the IFN sensitivity of TBEV by pre-treating cells with IFN alpha and
measuring virus replication in cells and virus load in the supernatant. TBEV turned out to
be very sensitive to IFN, as viral RNA and titres were reduced by up to three logs after
treatment with 100 units IFN alpha. To identify the cellular protein mediating the anti
TBEV effect of IFN alpha, a screen of inducible cell lines expressing different 1SGs was
performed. This screen identified viperin as a very strong inhibitor of virus replication.
Thus, TBEV delays IFN induction after infection to get a head start in replication, since the
virus is extremely sensitive towards IFN. Viperin is most likely the major player mediating
this IFN sensitivity.
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THE ROLES OF AQUAPORIN-4 WATER CHANNEL IN
TRAUMATIC BRAIN INJURY.

G.F.Vindedal, E.A. Nagelhus

Centre for Molecular Medicine Norway, University of Oslo

Aquaporins (AQPs) are a family of membrane proteins that mediate rapid transport of
water through plasma membranes. In the late 1990s, our group discovered that
aquaporin 4 (AQP4) water channels are highly concentrated in astrocyte endfeet at the
glio-vascular interface. It is well established that AQP4 is involved in the pathophysiology
of brain edema. However, AQP4 knockdown shows opposing effects for the two main
types of brain edema (cytotoxic vs. vasogenic brain edema), which makes it difficult to
predict whether AQP4 inhibiting drugs will in fact be beneficial or harmful in clinical
settings of brain injury.

It has been a longstanding controversy which type of brain edema predominates in
situations of traumatic brain injury (TBI). In more recent experimental models a biphasic
profile encompassing both vasogenic and cytotoxic edema has emerged. Modern MR
techniques indicates that vasogenic edema predominates in the first few hours, with the
cytotoxic component developing more slowly over the next few days and persisting for up
to 2 weeks. The initial cellular response to TBI is widespread, and the disruption of the
Ca2+ homeostasis is thought to be a key aspect in the progression of secondary injury in
TBI. Also, the severity depend upon the degree of events such as posttraumatic
hypoperfusion, brain cell depolarization, release of excitatory amino acids and
excitotoxicity.

The concepts we want to address, using a closed head injury model of TBI and in vivo two
photon laser scanning microscopy, are:

- the role of AQP4 and associated perivascular molecules in BBB permeability and
development of acute brain swelling in TBI

- the role of AQP4 in microvessel perfusion, glial Ca2+ signaling, regulatory volume
decrease and secondary neuronal injury in TBI

-the affect of AQP4 and brain edema in neuronal survival and function after TBI

-therole of AQP4 on glial glutamate release during osmotic stress
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THE TISSUE SPECIFIC ROLE OF TUMOR SUPPRESSOR GENES
IN DEVELOPMENT AND CANCER

Pauliina Munne, Sergey Kuznetsov

Institute for Molecular Medicine, University of Helsinki, Finland

The breast cancer is a heterogeneous disease, in which at least five distinct subtypes have
been identified. Some breast cancer subtypes can be effectively treated with inhibitors of
hormone receptors or growth factor receptors, others such as the basal breast cancers
require new medicines targeting other critical pathways specific for a particular tumor
subtype. They often lack expression of the hormone receptors and HER2/Neu and have by
far the worst prognosis compared with other subtypes. The majority of these cancers are
sporadic. Development of new drugs requires a thorough understanding of the biology of
respective cancer subtypes and creation of adequate preclinical animal models for target
validation and pharmacological testing. Patients develop often a drug resistance, which
requires a validation of new drugs. The approach is to try to understand the mechanisms
leading to the basal breast cancer and thus help in defining some new positive therapeutic
targets.

Like all ectodermal organs, mammary gland develops through the growth factor
mediated interaction Dbetween epithelial and mesenchymal tissue. The actual
development takes place after birth as a response to the hormonal activity. The pregnancy
induces the lobulo-alveolar development and after the weaning the extra gland tissue will
be removed by apoptosis. The regeneration ability will be maintained in the stem cells,
which enables the gland re-growth at the onset of new pregnancy. These structural and
functional changes in the mammary gland can be detected at the molecular level. Keratins
for example are differentially expressed between two different epithelial layers and this
keratin signatures changes during the morphogenesis. This keratin profile alters as well in
cancer. Our work focuses in understanding the spatial-temporal role of the key tumor
suppression genes during the normal mammary gland development and thus how their
altered expression pattern predisposes for the tumor formation. Many of the key tumor
suppressor genes are important as well during the embryonic development, which
suggests theirimportance in the tissue growth and differentiation. Based on the behavior
of the cells in in vitro conditions, we have developed a model, which recapitulates the
signaling between these two epithelial layers. Testing the role of some key tumor
suppressor genes in this model aims to elucidate their tissue specific role and how the
tissue homeostasis is maintained and thus altered in cancer. In addition this gives valuable
insight to the normal mammary gland biology, which forms the bases for the
understanding of mechanisms in cancer.
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REGULATORY T CELL-MEDIATED INHIBITION OF ANTI-
TUMOR IMMUNE RESPONSES IS ASSOCIATED WITH
CLINICAL OUTCOME IN PATIENTS WITH LIVER
METASTASIS FROM COLORECTAL
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