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Director 's Comments

We have had a busy start-up period at CCBIO, with important
research data published in high-impact journals, and an inter-
national recruitment process. We have laid the fundament
for our research school, and we’ve done multiple media
appearances.

On November 12, 2012, the Research Council of Norway
officially announced that the Centre for Cancer Biomarkers
CCBIO was awarded a Norwegian Centre of Excellence. This
completed 19 rewarding months of prequalification proposals
and applications at different levels. Nine founding teams in
the field of translational cancer research, working together
with three associated groups in bioinformatics, economy and
ethics, were excited to receive this stimulating challenge. The
centre was opened by RCN Director Arvid Hallén on May 30,
2013, during the 1st CCBIO Symposium.

The centre has a bold aim: to improve biological understan-
ding, early diagnosis of and treatment of cancer, by using novel
biomarkers. This is a major challenge in todays personalized
medicine. The complexity of cancers, in space and time, is an
obstacle for effective therapy, combined with the many escape
mechanisms of progressing tumors. For the task to be successful, we
will focus on targeted projects across model studies (Program
1), biomarker discovery and validation (Program 2J, and clinical
studies (Program 3). We have established a Research School
for Cancer Studies aimed for young recruits and future leaders,
in addition to research seminars, annual symposia, and active
international collaboration and networking. Taking advice from
the CCBIO Council (local) and the CCBIO Scientific Advisory Board
(Carl-Henrik Heldin, Uppsala; Ate van der Zee, Groningen;
Bruce Zetter, Boston), we hope to fulfill our goals in the coming
years and make a difference in the war against cancer.

[Cou.

Lars A. Akslen, Director of CCBIO
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Vision and

Research Programs

CCBIO aims to discover, validate and translate functional cancer biomarkers
to improve biological understanding, early diagnosis of aggressive phenotypes

and treatment of cancer.

CCBIO will focus on tumor-micro-
environment interactions in primary
and metastatic lesions that can define
and predict cancer progression pat-
terns and aggressive tumor features.
The center will study how cross-talk
between tumor cells and various cell
types in the tumor microenviron-
ment reflect cancer complexity and
heterogeneity, and determine cancer
prognosis, beyond what is given by
the accumulation of genetic alterations
in tumor cells.

By three overlapping research pro-
grams, CCBIO will re-focus its cancer
research into the following fields, each
with specific projects.

Mechanisms of Tumor Micro -
environment Interactions

Exploration and Validation of
Cancer Biomarkers

Clinical Applications and Trial
Studies

Biomedical project areas have been
supplemented with integrated ethics
and economy projects, focused on
how to prioritize and fund expensive
cancer treatment in the era of expand-
ing and costly personalized medicine.
New collaboration partners, both
national and international, have been
included to support our efforts. ¢

CCBIO ¢ ANNUAL REPORT 2013 // 5



Organization of the Centre

CCBIO is organized as a matrix structure across six departments and four faculties. Its main activities are
located at the Faculty of Medicine and Dentistry (FMD) s departments, Department of Clinical Medicine (K1),
Department of Clinical Science (K2) and Institute of Biomedicine (IBM).

Healthy outlook for
Nomegian Iife science

Peatts and medical resarch and

i UNIVERSITY OF BERGEN

PhD and Postdoc positions

Deadlime: 10 May 1)

Further detalls: hetp/fwwrw.uib.no/mefa/artikder 20134
work-at-centre-for-cancer-biomarkers-ccbia

The majority of the CCBIO staff also
holds positions and funding at Helse
Bergen. Day to day administration is
taken care of by the departments, ena-
bling researchers to interact with their
familiar support staff. In the estab-
lishment phase, this structure and
interaction has been highly successful
with excellent cooperation. The model
is robust and reduces vulnerability to
a minimum. It gives CCBIO common
interests with the departments, thus
easing interaction.

The research projects have been organ-
ized in three integrated programs
(preclinical models, biomarkers, clinical
studies) chaired by program coordina-
tors (see page 7). Lab space and core
facilities are available for CCBIO, as is
the Clinical Trials Unit at Haukeland
University Hospital. The team of
investigators (PIs) have formed the
principal investigator group with
monthly meetings to discuss adminis-
trative and scientific issues, and with
updates on developments and pro-
gress. This is a platform for increased
collaboration within CCBIO.

CCBIO is managed by the Director,
Prof. Lars A. Akslen, and the
Administrative Leader Geir Olav

Loken, assisted by four finance officers

(total of one position) at the depart-
ments of FMD. New offices for the

CCBIO Management Group have been
made available in the main hospital
building (Sentralblokken, second
floor).

During 2013, core staff has been
recruited, such as the Administrative
Leader (Geir Olav Lgken), three senior
laboratory managers (PhDs), nine
recruitment positions (PhD positions,
postdocs), and one postdoc in ethics.
One postdoc in bioinformatics will be
advertised shortly. In addition, one
adjunct professor (health economy)

at 20% has been recruited (Prof. John
Cairns, London School of Hygiene

and Tropical Medicine), and more
external 20% positions are in the recruit-
ment process as part of international
networking. The recruitment positions
were advertised in Nature on April 25,
2013, in combination with comments
on CCBIO in Spotlight on Norway:
Healthy outlook for Norwegian life
science. ® ®
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Centre Director
Prof. Lars A. Akslen

Management Group

Scientific Advisory Board

BIOMARKERS

PRECLINICAL CLINICAL
MODELS STUDIES

ETHICS - ECONOM

PRECLINICAL MODELS BIOMARKERS

animal imaging

CLINICAL STUDIES

animals and cell models biobanks - registries multicenter studies
MIC - PROBE - FLOW immunohistochemistry Clinical Trials Unit HUH

microarray - bioinformatics infrastructure and logistics



Research
Activities
and

Higlights

Across the three different core programs,
several areas of research and specific
projects have been initiated at CCBIO,
focusing on mechanisms of tumor-micro-
environment interactions and tumor pro-
gress, discovery and validation of tumor
biomarkers, and clinical studies.

Nine principal investigators and group
leaders are instrumental for CCBIO s
biomedical research:

In addition, three associated investiga-
tors represent a vital part of intersecting
research areas in CCBIO:

CCBIO is funded by the Research
Council of Norway and the University of
Bergen, with additional funding from the
Norwegian Cancer Society, Helse Vest
RHF and Helse Bergen HF.
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Principal Investigators

CANCER BIOMARKERS

LARS A. AKSLEN GROUP

The team is currently focusing its efforts in two areas: Firstly,
studies of the tumor microenvironment, especially tumor-
vascular interactions and angiogenesis markers. Secondly, the
genetic and molecular markers of aggressive tumor behaviour,
particularly related to cell cycle regulation and tumor cell
proliferation.

Akslen is a certified specialist in surgical pathology and is direct-
ing the Tumor Biology Research Group (since the establish-
ment in 1995) at Department of Clinical Medicine (University
of Bergen). Since 2013, Akslen is the director of Centre for
Cancer Biomarkers CCBIO. Akslen’s team, and now CCBIO, are
engaged in translational cancer research with a strong focus on
exploration and validation of novel biomarkers for more biologi-
cally based classification and grading of malignant tumors, as
a better guide for targeted treatment. The group has included
projects on various cancers, such as breast cancer, malignant
melanoma, prostate cancer, and gynecologic cancers. Studies
of human tumor samples are combined with experimental cell
and animal models to improve translation. The overall aim is
to provide novel biomarkers which can assist in prediction of
aggressive tumor behavior and be helpful in tailored treatment.

As examples, the team reported that HSP27 represent a critical
regulator and biomarker of tumor dormancy and angiogen-
esis as shown in studies of breast cancer models with clinical
validation (Straume et al., PNAS 2012). In collaboration with
researchers at Harvard Medical School and Cornell University,
the team recently reported a novel mechanism related to tumor
spread and showed how a protein (prosaposin) secreted by
tumor cells might induce a metastasis-resistant microenviron-
ment (niche) and inhibit metastatic spread (Catena et al., Cancer
Disc 2013). The findings were clinically validated. Akslen and




his co-workers have reported several
novel angiogenesis biomarkers which
provide better grading of malignant
tumors and might prove important for
targeted treatment. In breast cancers,
angiogenesis is particularly increased
in the aggressive basal-like subtype,
and the mechanism behind this finding
is being studied. Also, the group is cur-
rently exploring predictive markers in
trials of metastatic melanoma and renal
cancer.

In ongoing and future projects, the
team will continue to combine studies
of tumor tissue from patients (primary
and metastatic lesions), through the
use of biobanks and registry data, with
experimental cell and animal models.
This approach will make it possible to
explore novel mechanisms and validate
potential targets and biomarkers in the
human setting. The current goal is to
extend studies of prognostic and predic-
tive biomarkers towards an integrated
role in clinical trials and personalized
patient management. The team has
extensive national and international
collaboration. ¢

KEY PUBLICATIONS

Stefansson IM, Salvesen HB,

Akslen LA. Vascular proliferation

is important for clinical progress of
endometrial cancer. Cancer Res 2006;
66:3303-9.

Bachmann IM, Halvorsen OJ,

Collett K, Stefansson IM, Straume

O, Haukaas SA, Salvesen HB, Otte
AP, Akslen LA. EZH?2 expression is
associated with high proliferation
rate and aggressive tumor subgroups
in cutaneous melanoma and cancers
of the endometrium, prostate and
breast. ] Clin Oncol 2006;24:268-73.

Gravdal K, Halvorsen OJ, Haukaas S,
Akslen LA. Proliferation of immature
tumor vessels is a novel marker of
clinical progression in prostate can-
cer. Cancer Res 2009;69:4708-4715.

Mannelqvist M, Stefansson IM,
Bredholt G, Be TH, @Jyan AM,
Jonassen I, Kalland KH, Salvesen
HB, Akslen LA. Gene expression
patterns are associated with vascular
invasion and aggressive features

in endometrial cancer. Am ] Pathol
2011;178:861-71.

STAFF

Nalwoga H, Arnes JB, Stefansson IM,
Wabinga H, Foulkes WD, Akslen LA.
Tumor angiogenesis is increased in
basal-like breast cancer. Breast
Cancer Res Treat. 2011;130:1063-71.

Straume O, Shimamura T, Lampa
M]JG, Carretero J, Oyan AM,
Borgman CL, Downing SR, Short S,
Kang S-Y, Watnick R, Chen L, Collett
K, Bachmann IM, Wong K-K, Shapiro
GI, Kalland KH, Folkman J, Akslen
LA, Naumov GN. Suppression of
Heat Shock Protein 27 induces long-
term dormancy in human breast
cancer. PNAS 2012;109:8699-704.

Catena R, Bhattacharya N, El Rayes
T, Wang S, Choi H, Gao D, Ryu

S, Joshi N, Bielenberg D, Lee SB,
Haukaas S, Gravdal K, Halvorsen

O], Akslen LA, Watnick RS, Mittal V.
Bone marrow-derived Grl+ cells can
generate a metastasis-resistant micro-
environment via induced secretion of
thrombospondin-1. Cancer Discovery
2013;3:578-89.

Senior Researchers:

Arnes, Jarle B. - MD PhD
Bachmann, Ingeborg M. - MD PhD
Halvorsen, Ole Johan - MD PhD
Ladstein, Rita - MD PhD
Stefansson, Ingunn M. - MD PhD
Straume, Oddbjgrn - MD PhD

Postdoctoral fellows:
Birkeland, Even - PhD
Blois, Anna - PhD

Furriol, Jessica - PhD
Nalwoga, Hawa - MD PhD
Negahdar, Maria - PhD
Wik, Elisabeth - MD PhD

PhD Candidates:

Ahmed, Lavina - cand.scient.
Aziz, Sura - MD

Klingen, Tor Audun - MD
Knutsvik, Garil - MD
Pilskog, Martin - MD
Ramnefjell, Maria - MD
Schuster, Cornelia - MD

Pre-PhD Projects:

Askeland, Cecilie - MD

Chen, Ying - MD

Eskender, Mariamawit - stud.med.
Hugdahl, Emilia - MD

Kriger, Kristi - stud.med.
Svendsen, Henrik - MD

Technicians:

Hallseth, Gerd Lillian- Engineer
Kalvenes, May Britt - PhD
Mannelqvist, Monica - PhD
Puntervoll, Hanne - PhD
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SIGNALLING-TARGETED
THERAPY

BJORN TORE GJERTSEN GROUP

Professor Bjern Tore Gjertsen's research interest has its background
in the study of intracellular signal transduction by protein phos-
phorylation in regulation of cell death (apoptosis). As a medical
student these early works includes the first proof-of-principle
concept of apoptosis-resistance mechanism in myeloid leukemia
through point mutation in protein kinase A (J Biol Chem 1993).
With this background, studies of protein phosphorylation in
chemotherapy induced apoptosis in vitro and in patients have
elucidated novel mechanisms of cell death regulation. The tumor
suppressor protein p53 is heavily modified and tightly regulated,
and the impact of this key protein was described by analysis of p53
protein isoforms modulation and p53 directed gene expression in
patients during high dose chemotherapy of acute myeloid leukemia
(AML) (Oncogene 2012). Development of single cell phosphoprotein
analysis in patient AML cells for phenotype analysis of mutations in
signalling pathways, and proposed the concept of phosphoprotein
signalling response for prognostic information in cancer and as
biomarkers in clinical trials (Cell 2004, Blood 2007). In collaboration
with Professor Emmet McCormack, state-of-the-art animal models
and advanced molecular imaging of acute myelogen leukemia has
been established for development of p53- and signalling-targeted
therapy (2012, Cancer Res 2013, Blood 2013). Together this has
formed a therapy and biomarker program focusing on development
of signalling and p53 targeted therapy.

The research has focused on the aggressive blood cancer acute
myeloid leukemia (AML), affecting approximately 150 new cases
in Norway per year. Because of limited therapeutic advances last
decades and currently three year survival below 20% in patients
above 65 years of age, Gjertsen has established several clinical trials
for Norwegain patients. Gjertsen has been national coordinator
several academic HOVON/SAKK clinical trials in AML. Clinical
trials in collaboration with Novartis and Boehringer-Ingelheim
is currently exploring single cell signalling analysis in trials with
novel signal transduction inhibitors.

CCBIO Centre of Excellence form an ideal platform for the upcom-
ing 2014-15 early phase clinical trial of the AxI kinase inhibitor
BGB324 in AML. BGB324 is a per oral medicine that will be tested
for clinical benefit in acute leukemia. The use of single cell signal-
ling biomarkers in response prediction will be examined. Single cell
signalling analysis of selected solid tumors, as well as in normal
blood cells, will be examined for disease stratification and therapy

response prediction. ©°

KEY PUBLICATIONS

Anensen N, Hjelle SM, van Belle W, Haaland
I, Silden E, Bourdon JC, Hovland R, Tasken
K, Knappskog S, Lenning PE, Bruserud @,
Gijertsen BT. Correlation analysis of p53
protein isoforms with NPM1/FLT3 mutations
and therapy response in acute myeloid leuke-
mia. Oncogene 2012;31: 1533-1545

Anensen N, Oyan AM, Bourdon ]JC, Kalland
KH, Bruserud O, Gjertsen BT. A distinct p53
isoform signature reflects the onset of induction
chemotherapy for acute myeloid leukemia.
Clinical Cancer Res 2006;12:3985-92.

Irish JM, Hovland R, Krutzik PO, Perez OD,
Bruserud O, Gjertsen BT, Nolan GP. Single

cell profiling of potentiated phospho-protein
networks in cancer cells. Cell. 2004;118:217-228.

Gausdal G, Gjertsen BT, McCormack E, Van
Damme P, Hovland R, Krakstad C, Bruserud
O, Gevaert K, Vandekerckhove J, Dgskeland
SO. Abolition of stress-induced protein synthesis
sensitizes leukemia cells to anthracycline-
induced death. Blood. 2008;111:2866-77.

McCormack E, Mujic M, Osdal T, Bruserud &,
Gijertsen BT. Multiplexed monoclonal antibod-
ies: A new strategy in preclinical time domain
imaging of acute myeloid leukemia. Blood.
2013;121:e34-42.

STAFF

Andresen, Vibeke - senior reseacher
Bedringaas, Siv Lise - lab manager
Dowling, Tara - MSc-student
Eilifsen, Wenche - technician
Engen, Caroline - PhD-fellow
Forthun, Rakel - postdoc
Gullaksen, Stein-Erik - PhD-fellow

Hajjar, Ehsan - MSc-student
Haugse, Ragnhild - PhD-fellow
Hinrichs, Carina - MSc-student
Hjelle, Sigrun - postdoc
Jorgensen, Katarina - researcher
Leitch, Calum - PhD-fellow
Omsland, Maria - PhD-fellow

Sjo Tislevoll, Benedicte - MD/PhD-student
Skavland, Jgrn - postdoc

Sulen, André - PhD-fellow

Quang, Trung Ha - PhD-Fellow
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INTEGRINS

DONALD GULLBERG GROUP

Ever since his graduate studies Dr. Gullberg has worked on inte-
grins. For almost two decades this work has focused on work
related to integrin alphall, which was discovered in the Gullberg
group. Integrin alphallbetal is a collagen receptor with a number
of features which makes it an interesting molecule in tissue fibrosis
and tumor-stroma interactions in different types of solid tumors.

The research group has accumulated a number of reagents to
perform detailed molecular studies of cell-collagen interactions.
A recent review article summarizes some of the current research
challenges in this field (Zeltz et al., 2013).

Current projects aim to generate new animal models (mouse and
zebrafish) to study the role of integrin alphall during develop-
ment, in fibrosis and in tumors. Also, the Gullberg Group wants
to generate new function blocking reagents to integrin alphall.
The scientists want to reach a better understanding of the role of
integrin alphall in cancer-associated fibroblasts (Marie Curie ITN
funded project).

Last, but not least, the Gullberg Group aim to characterize the role
of integrin alphall in scleroderma/fibrosis (EEA-funded bilateral
Norway-Poland project).

The CCBIO projects deals with the role of integrin alphall in the
tumor stroma using two main techniques. The first is the use of
tumor-fibroblast heterospheroids as a 3D model system to under-
stand bidirectional communication between the tumor cells and
fibroblasts. A long-term goal is to develop this system to a large
scale in vitro system. This way one could screen for compounds
targeting integrins/integrin signaling, with the potential to inhibit
tumor growth and spreading .

The second way of working is to use new reagents to conditionally
inactivate genes in an integrin alphall specific manner. The long-
term aim here is to develop new animal models to more stringently
be able to analyze role of cancer associated fibroblasts in tumor
stroma interactions.

Integrins play a key role in many severe diseases, and the goal of
the Donald Gullberg Group is that the research will result in better
and more effective treatments.

KEY PUBLICATIONS

Zhu, C.Q., S.N. Popova, E.R. Brown, D.
Barsyte-Lovejoy, R. Navab, W. Shih, M. Li, M.
Lu, L Jurisica, L.Z. Penn, D. Gullberg, and M.S.
Tsao. 2007. Integrin alpha 11 regulates IGF2
expression in fibroblasts to enhance tumori-
genicity of human non-small-cell lung cancer
cells. Proc. Natl. Acad. Sci. U S A. 104:11754-
11759.

Carracedo, S., N. Lu, S.N. Popova, R.

Jonsson, B. Eckes, and D. Gullberg. 2010. The
fibroblast integrin alphallbetal is induced in a
mechanosensitive manner involving activin A
and regulates myofibroblast differentiation. J.
Biol. Chem. 285:10434-10445.

Lu, N., S. Carracedo, J. Ranta, R. Heuchel, R.
Soininen, and D. Gullberg. 2010. The human
alphall integrin promoter drives fibroblast-
restricted expression in vivo and is regulated
by TGF-betal in a Smad- and Sp1-dependent
manner. Matrix Biol. 29:166-176.

Blumbach, K., A. Niehoff, B.F. Belgardt,
H.W. Ehlen, M. Schmitz, R. Hallinger, J.N.
Schulz, J.C. Bruning, T. Krieg, M. Schubert,
D. Gullberg, and B. Eckes. 2012. Dwarfism
in Mice Lacking Collagen-binding Integrins
alpha2betal and alphallbetal Is Caused by
Severely Diminished IGF-1 Levels. J. Biol.
Chem. 287:6431-6440.

STAFF

Pugazhendi Erusappan, PhD student

Mona Grgnning, staff engineer

Hengshuo Liu, PhD student

Ning Lu, CCBIO-employed senior engineer
Ida Wiig Sgrensen, PhD student

Cedric Zeltz, PhD researcher
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ORAL CANCER

ANNE CHRISTINE JOHANNESSEN GROUP

Research at Bergen Oral Cancer Research Group (BOCG) lead
by professor Johannessen aims at identifying the key molecules
of importance for oral cancer development, in order to identify
patients at risk for developing oral cancer from premalignant
lesions, and to reveal potential targets for more efficient, individual-
ized therapy of oral cancer.

The focus is on understanding the cancer-host interactions, par-
ticularly the interaction between the surface epithelium and the
underlying connective tissue, and their role in the aggressive
behaviour of oral cancer. For that purpose we have established
human tissue-based 3D cell culture models of normal mucosa and
oral cancer tissue (Costea et al ] Amer Pathol 2006). These models
open up for further testing of the role of potential biomarkers that
have been identified on patient biopsy material.

Using patient material, the 3D models and animal models, the
group has shown a crucial role for carcinoma-associated fibroblasts
(CAFs) on oral carcinoma development and progression (Costea
et al, Cancer Research, 2013), and characterised at the molecular
level how CAFs are actively involved in carcinoma development
and invasion. The group has also identified 16 diagnostic biomark-
ers implicated in the regulation of cell cycle, genomic stability,
chromatin maintenance, and stem cell regulation (Teh et al., Int J of
Cancer, 2013) and developed a a cancer index system of diagnostic
and prognostic value based on this panel of molecular epithelial
biomarkers. This study validated the use of a molecular-based
analysis on two geographically distinct patient cohorts consisting of
oral tissue biopsies donated by patients from the United Kingdom
and Norway. We plan now to expand this cancer index to include
molecules from connective tissue and to validate it in the newly
formed multi-centre platform for biomarker testing in oral cancer.

Oral cancer is a burden of disease especially in the Sub-Saharan
and Indian Subcontinet. For that reason, international, multi-centre
studies on biomarkers in oral cancer are important. Our research
group is part of a collaborative network which includes universities
and health institutions in Norway (Bergen, Tromsg, and Alesund,
UK (Queen Mary University of London and Bradford Institute
for Cancer Therapy), Romania (University of Bucharest), India
(Advanced Centre for Treatment Research & Education in Cancer,
Tata Memorial Centre, Mumbai, and D.A Pandu Memorial R.V
Dental College, Bangalore), Nepal (BP Koirala Memorial Cancer
Hospital, Bharatpur) and Sudan (University of Science and tech-
nology, Umdurman, and University of Khartoum, Khartoum).e ¢

KEY PUBLICATIONS

Costea DE, Hills A, Osman AH, Thurlow J,
Kalna G, Huang X, Pena Murillo C, Parajuli
H, Suliman S, Keerthi KK, Johannessen AC,
Partridge M. Identification of two distinct
carcinoma-associated fibroblast subtypes with
different tumor-promoting abilities in oral
squamous cell carcinoma. Cancer Research
2013; 73 (13): 3888-901

The MT, Hutchinson IL, Costea DE,
Neppelberg E, Liavaag PG, Purdie K,
Harwood C, Wan H, Odell EW, Hachshaw A,
Vaseen A. Exploiting FOXMI - orchestrated
molecular network for early squamous cell
carcinoma diagnosis and prognosis. Int J
Cancer 2013;1: 2095-106.

Costea DE, Kulasekara K, Neppelberg E,
Johannessen AC, Vintermyr OK. Species-
specific fibroblasts trigger invasiveness of
early neoplastic keratinocytes. Am J Pathol,
2006;168:1889-97.

STAFF

Ahmed, Israa - DDS Master student
Costache, Stefan - DDS PhD candidate
Costea, Daniela Elena - Professor DDS, PhD
Fick, Edith - Senior Engineer

Min, Anje - DDS PhD Researcher

Osman, Tarig - DDS PhD candidate
Parajuli, Himalaya - DDS PhD candidate
Sapkota, Dipak - Post Doctor DDS PhD
Pijordsbakken, Gunnvor - Senior Engineer
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PROSTATE CANCER

KARL-HENNING KALLAND GROUP

Kalland and his team have been focusing of regulatory molecular
mechanisms of gene expression in normal cells, virus infected cells
and cancer cells; Biochemistry, molecular biology, immunology,
morphology and genome-wide methods and bioinformatics have
been applied in experimental cell culture systems and in patient
samples; Major previous achievements are the discovery that the
HIV-1 Rev protein is a nucleocytoplasmic shuttle protein (1994)
and the discovery of the now prototypic nuclear export signal first
described in Rev (1994/1995); Recently, an experimental model of
stepwise malignant transformation of human prostate cells were
established in the group and studied using genome-wide analyses
of gene and microRNA expression and epigenetic changes, using
microarray and next generation sequencing technology and pheno-
typic assays. The model is exploited in a drug discovery program.

The current main interests are cancer associated transcriptional
reprogramming potential, such as the EMT (epithelial to mes-
enchymal transition) and specific gene expression activation of
cancer initiating cell subpopulations. These studies have led to an
increased insight into sources of cancer cell heterogeneity and have
motivated the implementation of a cryoimmunotherapy strategy in
order to exploit the tumor neoantigenome and address subcellular
heterogeneity. The cryoimmunotherapy module will be combined
with specific molecular targeting of gene expression that is pref-
erentially activated in cancer initiating cell subpopulations. ® ¢

KEY PUBLICATIONS

Qu, Y., A. M. Oyan, R. H. Liu, Y. P. Hua,
W.D. Zhang, J. G. Zhang, R. Hovland, M.
Popa, X. J. Liu, K. A. Brokstad, R. Simon, A.
Molven, B. Lin, W. D. Zhang, E. McCormack,
K. H. Kalland and X. S. Ke. Generation of
Prostate Tumor-initiating Cells is Associated
with Elevation of Reactive Oxygen Species
and IL6/STAT3 Signaling. Cancer Research
73:7090-100 2013.

Olsen, JR, Oyan AM, Rostad K., Hellem M., Lu
L., Micklem DR, Haugen H, Lorens JB, Rotter
V, Ke XS, Lin B. and Kalland KH. 2013. p63
attenuates epithelial to mesenchymal potential
in an experimental prostate cell model. PLoS
ONE 8(5):¢62547, 2013,

Qu, Y., W. C. Li, M. R. Hellem, K. Rostad,

M. Popa, E. McCormack, A. M. Oyan, K. H.
Kalland, and X. S. Ke. 2013. MiR-182 and miR-
203 induce mesenchymal to epithelial transi-
tion and self-sufficiency of growth signals via
repressing SNAI2 in prostate cells. Int ] Cancer
133:544-55, 2013

STAFF

Wagas Azeem - CCBIO PhD Fellowship
(Research Council of Norway)

Karl-Henning Kalland - Professor, MD, PhD,

PI of CCBIO

Anne Margrete @yan - Senior Researcher
Xisong Ke - Senior Researcher

Yi Qu - Post doc

Yaping Hua - PhD student

Kristo Marvyin - Research Program in Medicine
Jan Roger Olsen - Research Program in Medicine
Margrete Reime Hellem - Research Program in
Medicine
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TUMOR CELL PLASTICITY

JAMES LORENS GROUP

Epithelial cell plasticity between epithelial and mesenchymal phe-
notypic states provides the repertoire of cellular functions required
during embryonic development, organogenesis and adult tissue
repair and homeostasis. This phenotypic plasticity also allows
adaptation of tumor cells to microenvironmental challenges such
as hypoxia, inflammation and drug treatment that facilitate malig-
nant progression, metastasis and drug resistance. Gene expression
programs related to the epithelial-to-mesenchymal transition (EMT)
are utilized both by normal and neoplastic epithelial cells to access
stem cell-related functions.

Using comparative functional approaches, we are investigating the
relationship between regulators EMT in tumor cells in maintenance
of normal stem and progenitor cells. Our recent results highlight the
Axl receptor tyrosine kinase as a key regulator of adult epithelial
and carcinoma cell plasticity. Mechanistic studies on Axl signaling
have provided new insights into tumor EMT regulation and formed
the basis for the recent clinical translation of novel Axl inhibitors.
We are further investigating how distinct combinations of micro-
environmental factors regulate phenotypic plasticity in normal and
cancer cells using new a screening technology (MEArrays). Using
these mechanistic insights we are exploring how microenviron-
mental factors regulate tumor cell plasticity underlying contextual
drug responses. ¢

KEY PUBLICATIONS

Labarge MA, Parvin B, Lorens JB (2014)
Molecular deconstruction, detection, and
computational prediction of microenviron-
ment-modulated cellular responses to cancer
therapeutics. Adv Drug Deliv Rev. in press.

Evensen L, Odlo K, Micklem DR, Littlewood-
Evans A, Wood J, Kuzniewski C, Altmann

KH, Hansen TV, Lorens JB. (2013) Contextual
compound screening for improved therapeutic
discovery. Chembiochem 14:2512-8.

Mora-Blanco LE, Lorens, ]B, LaBarge, MA.
(2013) The Tumor Microenvironment as a
Transient Niche: A Modulator of Epigenetic
States and Stem Cell Functions. Trends in
Stem Cell Proliferation and Cancer Research,
p-463-78

Ben-Batalla I, Schultze A, Wroblewski M,
Erdmann R, Heuser M, Waizenegger JS,
Riecken K, Binder M, Schewe D, Sawall S,
Witzke V, Cubas-Cordova M, Janning M,
Wellbrock J, Fehse B, Hagel C, Krauter J,
Ganser A, Lorens JB, Fiedler W, Carmeliet P,
Pantel K, Bokemeyer C, Loges S. (2013) Axl,
a prognostic and therapeutic target in acute
myeloid leukemia mediatesparacrine crosstalk
of leukemia cells with bone marrow stroma.
Blood 122:2443-52.

Gjerdrum, C., Tiron, C.E., Micklem, D.R,,
Heiby, T., Steffansson, 1., Haugen, H, Sandal,
T., McCormack, E., Gjertsen, B.T., Akslen, L.,
C. Glackin and Lorens, J.B. (2010) Axl is an
essential epithelial-to-mesenchymal transition-
induced regulator of breast cancer metastasis
and patient survival. Proc. Natl. Acad. Sci.
USA, 107: 1124-1129

STAFF

Bougnaud, Sebastien - PhD
Davidsen, Kjersti - MD

Engelsen, Agnete - PhD

Ertsas, Henriette - MSc

Haaland, Gry - MD

Jokela, Tiina - PhD

Pelissier, Fanny - MSc

Tiron, Crina - MSc

Vik Berge, Sissel - senior engineer
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TRANSCAPILLARY
EXCHANGE

ROLF REED GROUP

The studies on the interstitial matrix and the long-term collaboration
with Professor Kristofer Rubin at Uppsala University, Sweden has
since the early 1990s been on acute inflammation and subsequently
on experimental cancers, and in particular on the role of the hydro-
static pressure (Pif) and how a lowering of Pif will explain the initial
and rapid edema formation in acute inflammation. In a series of
collaborative studies it has been demonstrated that fiber networks
in the loose connective tissues are compressed by cellular tension
mediated from the cells to the fibre networks via the betal-integrin
receptors. When this tension is released, the tissue expands due its
content of glycosaminoglycans, in particular hyaluronan, and the
Pif is lowered in turn pulling in water from the circulation to create
a local edema. The tissue can be compacted again, with reversal of
Pif, via the action of several chemokines and also prostaglandins, but
now uses the alfaVbeta3-integrin to mediate cellular tension on to the
fibre networks. The enhanced transcapillary fluid flux in the tumors
during the lowering of Pif will raise the transport of cytostatic agents
into the tumor, in turn slowing tumor growth compared to control.

A recent collaboration with Professor F.-R- Curry at University of
California at Davis has focused on transcapillary exchange and devel-
opment of methods for its measurement in genetically modified mice.

The CCBIO projects in which Rolf Reed participates builds strongly
on the above collaborations and also with collaborations with
Professors Linda Stuhr, Donald Gullberg and Marion Kusche
Gullberg in the Matrix Biology group. The current focus has a par-
ticular focus on the role of integrins alphall and alfaVbeta3 in the
tumor stroma using;:

a) tumor-fibroblast heterospheroids as a 3D model system to under-
stand bidirectional communication between the tumor cells and
fibroblasts. A long-term aim is to develop this system to a large
scale in vitro system to screen for compounds targeting integrins/
integrin signaling and with the potential to inhibit tumor growth
and spreading. b) transvascular exchange in acute inflammation
and experimental cancers. c) integrins alphall and alfaVbeta3 in the
tumor stroma and how they modify tumor growth and preoperties.
d) the use of dynamic contrast enhanced magnetic resonance (DCE-
MRI) to study transcapillary exchange in genetically modified mice.

The long term goal of the research is to understand the tumor-stroma
and its dynamic properties, and how this insight can be used to alter
therapeutic principles of solid tumors.® *

KEY PUBLICATIONS

Transcapillary exchange: role and importance of
the interstitial fluid pressure and the extracellu-
lar matrix. Reed RK, Rubin K. Cardiovasc Res.
2010 Jul 15;87(2):211-7.

C. Osterholm-Corbascio, N. Lu, A. Lidén, T.

V. Karlsen, D. Gullberg, R.K. Reed and M.
Kusche-Gullberg. Fibroblast EXT1-levels influ-
ence tumor cell proliferation and migration in
composite spheroids. PLoS One. 7:41334, 2012.

T. Friman, R. Gustafsson, L. B. Stuhr, J. Chidiac,
N. E. Heldin, R. K. Reed, A. Oldberg and K.
Rubin. Increased fibrosis and interstitial fluid
pressure in two different syngeneic murine car-
cinomas grown in integrin [13-subunit deficient
mice. PLoS One 7:€34082, 2012.

A. Liden, A. Berg, T. Nedrebg, R. O. Hynes,

R. K. Reed and K. Rubin. PDGF BB-mediated
normalization of dermal interstitial fluid pres-
sure after mast cell degranulation depends on
3, but not 1-integrins. Circulation Research 98:
635-641, 2006.

A. Oldberg, S. Kalamajskij, A. Salnikov, L. Stuhr,
M. Morgelin, R. K. Reed, N.-E. Heldin and K.
.Rubin. The small leucine-rich repeat proteogly-
can fibromodulin determines stroma structure
and physiology in experimental carcinoma.
Proceedings National Academy of Sciences 104:
13966-13971, 2007

C. B. Rygh, G. Lokka, T. Taxt, R. Heljasvaara, T.
Pihlajaneimi, F.-E. Curry, O. Tenstad and R. K.
Reed. Non-invasive MRI reveals vascular leak-
age in mice deficient of basement membrane
collagens XV and XVIIL Journal of Physiology
592:325.36, 2014.

STAFF

Moen, Ingrid - postdoctoral fellow

Lu, Ning - senior engineer

Reigstad, Inga - PhD student

Salvesen, Gerd - engineer

Skogstrand, Trude - postdoctoral fellow
Smeland, Hilde - PhD student/engineer
Stuhr, Linda - professor

Tveitards, Maria - engineer
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GYNAECOLOGIC CANCER

HELGA SALVESEN GROUP

Professor Salvesen'’s research is focused on molecular alterations
in gynaecologic cancer, to define potential targets for new thera-
pies and develop reliable biomarkers for individualised therapy.
The goal is to perform a comprehensive molecular profiling of
primary- and metastatic lesions from cervical, endometrial- and
ovarian carcinomas in order to improve trials with molecularly
targeted therapy. This project represents clinical research with a
strong focus on translational aspects. The study is part of a col-
laborative platform with Harvard, Dana Farber Cancer Institute,
and MIT working towards the global characterisation of molecular
alterations in metastatic gynaecologic cancer.

Through this work we have identified potentially targetable genetic
alterations that are prevalent in aggressive gynaecologic disease
(PNAS 2008 and 2009, Nature 2013). Based on this background, we
have launched a prospective multicentre study to reduce morbidity,
promote individualised treatment and facilitate the implementation
of molecularly based targeted therapy for women with gynaeco-
logic cancer. Tissue from primary tumours is collected nationally
from several hospitals in the region and internationally through
members of the Nordic Society for Gynaecologic Oncology and
from European Cancer centres (MoMaTEC1).

During this project we plan to take our previous studies of global
molecular classification of primary tumours to a new level, with
global characterisation of genetic alterations in fresh tissues
from corresponding metastatic lesions and characterisation with
advanced imaging techniques (fMRI, PET-CT). The project will
focus on molecular alterations in primary tumours and metastatic
lesions from the same patient with the goal of identifying targeta-
ble and measurable molecular alterations in malignant lesions. A
unique sample collection with freshly frozen primary-metastatic
sample pairs will be used as an investigation set, and larger series
with paired primary-metastatic formalin fixed paraffin embedded
lesions will be used for clinical validation.

The ultimate goal is to apply the new knowledge regarding distri-
bution of genetic alterations in malignant lesions to improve the
ability to detect these by advanced imaging methods and ultimately
develop of trials with molecularly targeted therapy. ¢

KEY PUBLICATIONS

Ojesina Al ...... Salvesen HB*, Meyerson M*.
Landscape of genomic alterations in cervical
carcinomas. Nature 2014; 506(7488):371-5.
*Joint senior authors.

Salvesen HB, et al. Integrated genomic profil-
ing of endometrial carcinoma associates
aggressive tumors with indicators of PI3
kinase activation. PNAS 2009; 106(12):4834-
4839.

Trovik J, Wik E....... , Amant F, Akslen LA,
Salvesen H. Stathmin overexpression identifies
high risk patients and lymph node metastasis
in endometrial cancer. Clin.Cancer Res. 2011.

WIikE ....... Akslen LA, Salvesen H. High
phospho-Stathmin(Serine38) expression
identifies aggressive endometrial cancer and
suggests an association with PI3K inhibition.
Clin Cancer Res. 2013;19:2331-41.

STAFF

Clinical staff:
Bjerge, Line - Prof. II
Valen, Ellen - study nurse

Postdoctoral fellows/ scientists:
Bredholt, Therese

Haldorsen, Ingfrid - Prof. I

Holst, Frederik

Hayvik, Erling

Krakstad, Camilla

Kusanmano, Kanthida

Rader, Maria

Trovik, Jone

Technicial support:
Edvardsen, Britt
Kopperud, Reidun
Madisso, Kadri

PhD students:

Berg. Anna

Fonnes, Tina

Halle, Mari K.

Husby, Jenny (imaging)
Karlsson, Thomas
Thorbjgrnsen, Ingvild
Werner, Henrica

Medical students:
Engerud, Hilde
Mauland, Karen
Mjgs, Siv
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ANTI-ANGIOGENIC
TREATMENT

ODDBJ@RN STRAUME GROUP

The research activity focuses on three main project:

-Predictive markers of anti-angiogenic treatment in malignant
melanoma

Malignant melanoma is dependent on angiogenesis to progress
and metastasize(1). We have previously published the results of
a clinical phase II study of the anti-VEGF antibody bevacizumab
in patients with metastatic melanoma(2) and found that ~30 %
of the patients experienced clinical benefit of the treatment. The
main objective of the project is to identify predictive markers of
response to bevacizumab. We are currently launching a larger
national randomized clinical phase II trial to validate the findings
in the first trial. PhD project.

- Predictive markers of anti-angiogenic treatment in renal cell
carcinoma

The VEGEF receptor inhibitor Sunitinib is first line treatment in
metastatic or non-resectable clear cell carcinoma of the kidney.
About 50 % of the patients are expected to respond. In a patient
series of 50 patients with metastatic clear cell renal carcinoma we
will identify, evaluate and validate a set of candidate biomarkers for
their predictive value. Blood samples, tissue samples and clinical
data are under investigation. PhD project.

- Role of HSP27 in cellular stress, wound healing and tissue
trauma

The small heat shock protein (HSP27) is involved in human tumor
dormancy and the “angiogenic switch”(3). HSP27 is also a promis-
ing predictive marker for anti-angiogenic treatment (Schuster et al,
in prep). The research group will investigate how tissue trauma and
wound healing can initiate tumor growth and synchronize growth
of occult micrometastases. The role of cellular stress response
mechanisms following tissue trauma with focus on HSP27, will
be evaluated. **

KEY PUBLICATIONS

Straume O & Akslen LA (2001) Expression of
vascular endothelial growth factor, its recep-
tors (flt-1, kdr) and tsp-1 related to microvessel
density and patient outcome in vertical growth
phase melanomas. Am ] Pathol 159(1):223-235.

Schuster C, Eikesdal HP, Puntervoll H, Geisler
J, Geisler S, Heinrich D, Molven A, Lonning
PE, Akslen LA, & Straume O (2012) Clinical
efficacy and safety of bevacizumab mono-
therapy in patients with metastatic melanoma:
predictive importance of induced early hyper-
tension. PLoS One 7(6):e38364.

Straume O, Shimamura T, Lampa M],
Carretero ], Oyan AM, Jia D, Borgman CL,
Soucheray M, Downing SR, Short SM, Kang
SY, Wang S, Chen L, Collett K, Bachmann I,
Wong KK, Shapiro GI, Kalland KH, Folkman
J, Watnick RS, Akslen LA, & Naumov GN
(2012) Suppression of heat shock protein 27
induces long-term dormancy in human breast
cancer. Proceedings of the National Academy
of Sciences of the United States of America
109(22):8699-8704.

STAFF

Martin Pilskog, MD, PhD student
Cornelia Schuster, MD, PhD student
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Associated Investigators

Roger Strand

Inge Jonassen

Oddvar Kaarbge

SCIENCE IN SOCIETY

ROGER STRAND

Roger Strand is a Professor at the Centre
for the Study of the Sciences and the
Humanities (SVT), University of Bergen,
and affiliated with CCBIO with 25% of
his position.

Strand is a trained natural scientist
(cand. scient. (biochemistry, 1992) and
dr. scient., (biochemistry, 1998), both
degrees from the University of Bergen,
Norway). Ever since his dissertational
work, which combined biochemistry
with philosophy of biochemistry, he
has worked on issues of methodological
underdetermination in science, scientific
uncertainty and complexity. This has
gradually led his research into broader
strands of philosophy, ethics and social
research and broader issues of policy,
decision-making and governance at the
science-society interface.

In 2005, Strand was appointed Professor

and Director of SVT. During his direc-
torship, SVT grew in size and produc-

KEY PUBLICATIONS

tion, mainly because of externally
funded ELSA research projects on
nanotechnology, biotechnology and
emerging S&T coordinated by Strand.
ELSA being “ethical, legal and social/
societal aspects”, a central interest in
these projects has been the attempt to
create broad approaches to ethical and
societal aspects of S&T that include the
political dimension of the governance
of science and technology and not only
focus on ethical dilemmas or other more
technical issues. This research interest
was also pursued together with Kjetil
Rommetveit and others in the two FP7
research projects TECHNOLIFE and
EPINET, both coordinated by SVT. This
has been combined with more practical
work on ethics through appointments
to regional, national and European
ethics committees. In 2014, Strand was
appointed by the European Commission
as Chair of their Expert Group on
Indicators for Responsible Research and
Innovation.

At the same time, and related to the
interest in clarifying the political dimen-
sion of the governance of science and
technology, a part of Strand’s research
has been devoted to the understanding
of the internal foundational problems
of life science - and their relationships
to their social, political and cultural
context. In particular, together with
Dominique Chu he has sought to under-
stand biological and social complexity
and how it is and is not adequately dealt
with by various scientific approaches.
Both these strands of research - a broad-
scoped approach to ELSA as well as the
interest in biological complexity - are
key to Strand’s engagement with the
CCBIO and its ethical and societal
aspects. ®°

K. Rommetveit, R. Strand, R. Fjelland
& S. Funtowicz (2013): What can
history teach us about the prospects
of a European Research Area? JRC
Scientific and Policy Reports, Report
EUR 26120, Luxembourg: Publication
Office of the European Union.

R. Strand (2011): “Health Ideologies,
Objectivism and the Common

Good: On the Rights of Dissidents”,
Cambridge Quarterly of Healthcare
Ethics, 20(4): 605-611.

J. R. Karlsen, & R. Strand (2009):

“ Annexation of Life: The Biopolitics of
Industrial Biology”, in: J. H. Solbakk,
S. Holm, and B. Hoffman (eds):

The Ethics of Research Biobanking.
Dordrecht:

Springer Verlag, pp. 315-329.

D. Chu, R. Strand & R. Fjelland (2003):
“Theories of Complexity,” Complexity,
8:19-30.
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BIOINFORMATICS DATA MINING

INGE JONASSEN

Jonassen’s research has largely been
focused on development of bioinfor-
matics methods for the analysis of
molecular biology data. He developed
methods for the automatic discovery of
sequence motifs and contributed to early
methods for the automatic discovery of
regulatory signals in the Yeast genome.
The group contributed methods for the
analysis and prediction of protein struc-
ture. The Jonassen group has also devel-
oped methods for analysis of microarray
gene expression data including methods
for identification of genes, and pairs of
genes, useful for classification of expres-
sion profiles obtained from biological
samples, e.g., tumour samples. Later, the

KEY PUBLICATIONS

group has also developed methods for
analysis of high-throughput sequencing
data. The group has produced a number
of software packages made available to
the user community.

The Jonassen group has been involved
in a number of collaborations with
experimental groups within a wide
range of areas including basic biology,
cancer studies, genetics, and fish and
fish parasite genomics. For example, the
group has contributed to the analysis of
a number of different microarray gene
expression studies of panels of cancer
cases identifying marker genes associ-
ated with different outcomes, response

to treatment etc. The group has con-
tributed to several genome sequencing
projects including those for the bacteria
methylococcus capsulatus and franci-
sella noatuensis, the cod and salmon
fishes, and the copepod salmon louse.

Jonassen has since 2003 led Norwegian
infrastructure projects for bioin-
formatics, first through the FUGE
Bioinformatics platform, and since 2012
through the Elixir.no project. The latter
is linked with the European research
infrastructure ELIXIR for bioinformatics
where Jonassen is leading the initiative to
establish a Norwegian Node. ¢ ¢

Jonassen I, Collins JF, Higgins DG. 1995.
Finding flexible patterns in unaligned
protein sequences. Protein Science 4, 1587-
1595.

Brazma A, Jonassen I, Vilo J, Ukkonen, E.
1998. Predicting Gene Regulatory Elements
in Silico on a Genomic Scale. Genome
Research 8, 1202-1215.

Bo TH, Jonassen 1. 2002. New feature subset
selection procedures for classification of
expression profiles. Genome Biol 2002; 3 (4)
Research 0017.

Taylor WR, Bartlett GJ, Chelliah V., Klose
D, Lin K, Sheldon T, Jonassen 1. 2008.

Prediction of protein structure from ideal
forms. Proteins: Struct, Funct, and Bioinfo.
70, 1610-1619.

PATIENTS AND ECONOMY

ODDVAR KAARB@E

Oddvar Kaarbge is currently profes-
sor of economics at the University of
Bergen, and research director of Health
Economics Bergen (HEM). After finish-
ing his PhD in 2000 (game theory, UiB)
he joined HEB. His theoretical research

KEY PUBLICATIONS

is within contract theory with a specific
focus on financing and organizing of
health care organizations. His empirical
work is centered around prioritization
of patients in specialized care and on
evaluations of reforms in the health care

sector. Kaarboe has also worked with
health authorities in Norway to develop
reimbursement models for hospitals in
Norway. ¢ °

Paying for Performance in Hospitals.
Economic Analysis and Policy, 41(1).49-70,
2011.With Burkhard Hehenkamp.
Monitoring Prioritization in a Public
Health Care Sector. The Case of Norway.
Health Economics. 20(8), 958-970, 2011.

With Jan Erik Askildsen, Tor Helge Holmas.
The Impact of Different Prioritisation
Policies on Waiting Times. A Comparative
Analysis of Norway and Scotland. Social
Science & Medicine, 97, 1-6, 2013. With
Jurgita Januleviciute, Jan Erik Askildsen,
Tor Helge Holmas, Matt Sutton.

Waiting times and socioeconomic status.
Evidence from Norway, Health Economics,
23(1), 93-107, 2014. With Fredrik Carlsen.

CCBIO ¢ ANNUAL REPORT 2013 // 19



20 // CCBIO ¢ ANNUAL REPORT 2013




During 2013, research
efforts have been
increasing in the
CCBIO groups as
reflected in the list

of publications.
Technically, the
budgetary start was
July 1, 2013, and the
recruitment process
was active and ongoing
until the end of the
year. Thus, the results
as shown in Appendix
1 reflects the ongoing
activity in the CCBIO
research teams as
detailed in the applica-
tion.

CCBIO ¢ ANN

Several papers have
been published in high-
ranking journals during
2013, such as studies
on genetic and protein
biomarkers in gyneco-
logic cancers, breast
cancer, melanoma and
hematologic cancer.
Also, a study on how
prostate cancers can
limit their own spread
was published. These
studies indicate how
local teams can collabo-
rate successfully with
international environ-
ments and networks.
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Research School
for Cancer Studies rscs)

The CCBIO Cancer Research School is directed by Professor and Vice-Rector
Anne Christine Johannessen. RSCS will be officially opened in the fall of
2014. The research school will be available for all interested students in the
field of cancer research (not exclusive for CCBIO candidates).

Background.

The Research School for Cancer
Studies (RSCS), under CCBIO'’s aegis,
has been approved by the UiB. It will
focus on translational cancer research
and innovation including international
exchange and mobility.

RSCS goals and main activities.

The main goal of the RSCS is to be a
scientifically stimulating and inclusive
meeting place for junior research-

ers within various areas of cancer
research, ranging from basic medical
to paraclinical and clinical research
environments with a common focus
on translational studies of cancer
biomarkers. PhD candidates and
postdoctors will get the opportunity to
meet renowned international research-
ers, and the candidates can meet

each other and deliberate upon their
research projects across the established
research groups.

In order to attain this goal, CCBIO will
integrate the RSCS into CCBIO’s stra-
tegic activities like the annual CCBIO
Symposium as well as the monthly
CCBIO Seminars where world leading
scientists and opinion leaders will
give key-note lecturers and interact
with students and PIs. Other RSCS key
activities will be a journal club and an
array of specially designed courses.
Apart from the main focus on trans-
lationally relevant biomarker studies,
PhD candidates will be trained in

inter-disciplinary collaboration, project
management, communication skills
and ethical, economic and societal
aspects pertaining to CCBIOs research.
CCBIO aims to actively use its interna-
tional networks to provide the ground
for exchange of PhD candidates and
postdoctors both to and from CCBIO.
The RSCS will collaborate with local
and national research schools.

Organization. The RSCS is directed
by Professor Johannessen, and all PIs
in CCBIO will contribute towards the
activities.

Administrative support for coordina-
tion is provided by the Department
of Clinical Medicine (DCM), whereas
local administrative support for each
course is provided by the relevant
departments. Apart from its allocated
own annual budget of 150 000 NOK,
the RSCS will be able to draw upon
the resources allocated to other parts
of CCBIO, boosting its total resources.

Courses currently being established.
According to CCBIO’s scientific and
organizational philosophy, courses
will be controlled and flagged by
CCBIO, but also be formally located
at and credited to the relevant depart-
ment. All courses will be open accord-
ing to available capacity after CCBIO’s
PhD candidates have enrolled. The
below list illustrates CCBIO’s current
ambition for courses to be established




during the next year. Courses with a
given registration number are already
approved by CCBIO. For the remain-
der, course descriptions are currently
being elaborated.

e CCBIO 901 Junior Scientist Mini
Symposium Series. PhDs and PDs will
present their results four times a year.
If the PhD-candidates have the need
to meet more often, one will consider
organizing a retreat or other meeting
points.

e CCBIO 902 CCBIO Seminar and
Symposium Series. This course com-
bines the CCBIO part of the BMED 380
(the monthly CCBIO Seminar series)
with the CCBIO Annual Symposium
to make a 3 point 900-level course.

e BMED 904 Biomedical Research
Course: Matrix Biology. This is an
established course where CCBIO mem-
bers will now have first right of entry.

* Methods in Biomarker Research. This
course will focus on the full panel of
advanced and standard methods with
relevance for cancer biomarkers. The
intention is a methodological course
that also includes components of ethics
and economy. This is a strongly needed
course with potential national interest.

* Tumour Biology in the Clinic. The
course leaders have experience from
equivalent courses arranged by the
Norwegian MDs association. CCBIO
aims to extend the existing course with
a focus also on bio-banking in practice.

*Cancer Research: Ethical, economi-
cal and societal aspects. The course
will focus on ethical, economical and
societal aspects of cancer and cancer
research and aims to equip PhD can-
didates with tools for systematic reflec-
tion on their own and related research
as well as methods for assessing the
cost benefit of health measures and
methods of treatment.* *



Research Seminars

CCBIO has a monthly seminar, where principal investigators or invited guests focus on current research.
During the start-up phase, CCBIO "s Pls have presented ongoing research within their groups. The CCBIO
seminar has been well visited and received.

Background.

The CCBIO Seminar series fulfils
several aims. First, it conveys relevant
biomarker research to the local sci-
entific community and students and
younger researchers in particular,
providing the ground for future
recruitment. Second, it is part of two
formal courses, BMED 380 on the
master level, and together with the
CCBIO Annual Symposium, forms

CCBIO 902, a PhD level course. Third,
the CCBIO seminars with their subse-
quent open pizza get together are an
important arena for informal interac-

tion between international researchers,

CCBIO PIs and other CCBIO staff as
well as interested researchers and
students in general.

The CCBIO-seminars in the fall of 2013

mainly served the purpose of intro-

ducing CCBIO and its PIs research
focus to the local research environ-
ment. The CCBIO seminars in 2014,
mainly consists of international
researchers with a focus relevant for
CCBIO. All CCBIO seminars so far
have had very high attendance with
the allocated auditorium being over-
filled every time.® ¢

29.8.2013: Lars A. Akslen, Director of CCBIO

CCBIO: Current concepts and challenges in cancer research.

26.9.2013: Helga B. Salvesen, Co-Director of CCBIO

Individualized therapy based on molecular alterations in gynecologic cancer.

31.10.2013: Oddbjgrn Straume, CCBIO

Angiogenic biomarkers in malignant melanoma.

25.11.2013: CCBIO Special Lecture:

Sonja Loges, University Hospital Hamburg-Eppendorf, University Comprehensive Cancer
Center II, Medical Clinic & Institute of Tumor Biology
Role of Gas6 - Ax] axis in malignant interaction with the host.

28.11.2013: Bjgrn Tore Gjertsen, CCBIO

Phosphoprotein signaling in acute myeloid leukemia.
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Annual
Symposium

The Opening Symposium on May
30-31, 2013 (1st CCBIO Sympo-
sium) was a success with more

than 250 participants.

The Centre for Cancer Biomarkers the University of Bergen, Haukeland
CCBIO was officially opened by University Hospital, the Norwegian
Arvid Hallén, Director of the Research ~ Cancer Society, and others. The
Council of Norway, who handed scientific program was well received,
over the SFF plaque to Prof. Lars A. with keynote lectures by Bruce
Akslen, Director of CCBIO. Talks Zetter (Harvard Medical School),
were held by representatives from Mina Bissell (Lawrence Berkeley

National Laboratory), and John Cairns
(London School of Hygiene & Tropical
Medicine). Several other presentations
on biomedical research as well as
health ethics and economy attracted
many positive comments. The poster
session was a success. ®
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Opening Symposium - May 30-31, 2013
Bergen - Norway

12.30-13.00

Session 1

13.00-13.30

13.30-14.30

14.30-15.00

Session 2

15.00-15.45

15.45-16.30

Official Opening and Scientific Program

Day 1: Thursday May 30, 2013

Store auditorium, 3rd floor, Haukeland University Hospital, Jonas Lies Vei 65

Registration, coffee and light food

Welcome and Official Opening
Chair: Dean Nina Langeland

Welcoming announcement and short presentation of Centre for Cancer Biomarkers
by CCBIOs Director, Professor Lars A. Akslen (University of Bergen).

Official opening and short speeches and congratulatory statements

Arvid Hallén, Director, Research Council of Norway

Berit Rokne, Deputy Rector, University of Bergen

Eivind Hansen, Deputy Director, Haukeland University Hospital

Nils Erik Gilhus, Head, Department of Clinical Medicine, UIB

Jannikke Ludt, Head, Research Department, Norwegian Cancer Society

Nina Langeland, Dean, Faculty of Medicine and Dentistry, UIB

Coffee and light food

Biomarkers: Tradition and Future
Chair: Professor Rolf Reed

Keynote lecture |: Professor Bruce Zetter (Harvard Medical School)

New Mechanisms and Biomarkers of Chemoresistance.

Keynote lecture Il: Professor Mina Bissell (Lawrence Berkeley National Laboratory).
Engineered models of dormancy and metastasis: the importance of the extracellular
matrix
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Day 2: Friday May 31, 2013

Store auditorium, 3rd floor, Haukeland University Hospital, Jonas Lies Vei 65

Session 3 Biomarkers: Ethical and Economic Aspects
Chair: Professor Oddvar Kaarbge

10.00-10.30 Keynote lecture Ill: Professor John Cairns (London School of Hygiene & Tropical Medicine)
The economic evaluation of cancer biomarkers.

10.30-11.30 Ethical, Legal and Economic aspects of CCBIOs research,
Roger Strand (University of Bergen):
From Ethics to ELSA of Research on Cancer Biomarkers.
Oddvar Martin Kaarbge (University of Bergen): Biomarkers, economic aspects.
Comments by Ole Frithjof Nordheim (University of Bergen).

11.30-13.00 Lunch & Poster Session, Assembly Hall, BBB, right across the pedestrian bridge
from Haukeland University Hospital.

Session 4 Biomarkers: From Basic to Clinical Studies
Chair: Professor Bjgrn Tore Gjertsen

13.00-15.00 Arne Ostman (Karolinska Institute): PDGF-dependent CAFs and pericytes; impact
on metastasis and prognosis.
Christopher Hughes (University of California Irvine): Angiogenesis and the tumor
microenvironment.
Randolph Watnick (Harvard Medical School): Development of a novel therapeutic
peptide for the treatment of advanced cancer.
Rolf Brekken (University of Texas): Macrophages and metastasis: targeting
prometastatic macrophages and the products they make.
Ate van der Zee (University of Groningen): Examples of biomarker research in
gynaecologic oncology.

15.00-15.30 Coffee

15.30-17:30 George N. Naumov (Merck Research Laboratories Boston): Development and bio-
marker strategy of novel combination therapies using two investigational oncology
agents.
0ddbjorn Straume (University of Bergen): Angiogenesis as a treatment target in
metastatic melanoma.
Biaoyang Lin (University of Washington): Recurrent Targeted Genes of Hepatitis B
Virus in the Liver Cancer Genomes Identified by a Next-Generation Sequencing-
Based Approach.
James Lorens (University of Bergen]: Stem cells, EMT and cancer: The role of AxL.

17.30-17.35 Summing up and closing (Lars A. Akslen)
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Outreach and Media

CCBIO aims to communicate novel findings to the public in a timely and informative way, and has gotten quite a bit
of media coverage since the start. Here are some of the many stories the CCBIO scientists have participated in:

NRK Dagsrevyen, 12.11.12: (the day the SFF’s were announced by the Research Council of Norway] - “new malignant melanoma medicine”
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28 // CCBIO ¢ ANNUAL REPORT 2013



I

| nyheter

BERGENS TIDENDE TORSDAG 30. MAI 2013

Opnar nytt kreftsenter

Med status som senter
for framifra forsking
haper Centre for Cancer
Biomarkers (CCB) 3 Igyse
kreftgdta.

EIVIND DIGRANES
TOR HPVIK (foto)
eivind.digrones@it.no

I november blei det klirt at CCB
ved Universitetet i Bergen (UiB),
som einaste kreftforskings-
senteret denne runden, fekk
status som senter for framifrd
forsking (SFF). Leyvinga er pa
heile 17 millionar kroner drleg
over ein femdrsperiode, med
moglegheit for utviding for fem
nye ir. I morgon er det tid for
opning av det nye senteret.

Kan utvide

Midlane forer til at kan
intensivere forskinga dei har
Jjobba med tidligere, ved a betre
forstiinga, diagnostikken og
behandlinga av kreft.

-Dette betyr at vi kan utvide
repertoaret av  analysemeto-
dar og utvide pasientgruppa vi
forskar pd. Meir pengar gjev oss
moglegheita til i utforske noko
svaert nytt og spanande, seier
leiar Lars A. Akslen ved senteret.

-Kva betyr det for senteret at
de har fitt status som senter for
framifra forsking?

-Det er ei stor &re og ein fan-

| fakta

kreft

W Somlenemning pd rundt 200
ulike svulstformer. Vied kreft hor
det oppstdtt
mutasjonor i arvestoffet til
cellene, slik ot cellene deler seq
ukontrollert.

M Kreft er den vanlegaste dds-
drsaka i Noreg etter hjorte- og
karsjukdommer, | 2010 blei
28,27 nordmenn diognostisert
med kreft. Av desse var 53
prosent menn og 47 prosent
kvinner.

W Dei vanlegaste kreftformene for
menn er prostatakreft, lunge-
kreft, og tjukk- og endetarms-
kreft. For kvinner er brystkreft
mest utbreid, fglgt ov tjukk- og
endetarmskreft og lungekreft,

KJELDE: KREFTFOREININGA

TIL KRIG MOT KREFT: Centre for Cancer Biomarkers (CCB) forskor pd utvikling av skreddersydd kreftbehandli kap om

biomarkgrar kan fare til ein revolusjt

tastisk anerkjenning. Ein mi
ogsd vere litt lokalpatriot og

innan kreftd seier Lors Aksl

viktige eigenskapar ved kreft-
svul Dette er eit lite under-

seie at det er bra at vi har dette
i Bergen, og at ikkje alt kjem
til hovudstaden, seier Akslen
muntert.

—Ein revolusjon

Spesielt med CCE er at dei
forskar pd sikalla biomarkerar
knytta til mikromiljeet, som er

sekt felt innan krefiforskinga,
hevdar Akslen.

—Biomarkerane er fyrtirn
som viser korleis ein skal
behandle svulsten, og meir
kunnskap om desse er noko av
det som kan fore til ein revolu-
sjon innan kreftbehandlinga,
seier han.

Ved i lere meir om biomar-
kan ein drive betre og

Bergensforskere fant ny
kreftmedisin

Forskere fra Bergen har utviklet ny medisin som kan hemme spredning av brystkreft.

Kari Padersen

Publisert: 02 okt 2013 21 17 Oppdatert: 03 okt. 2013 08

Selskapet BerGenBio AS er kiar for & teste kreftmedisinen pa pasienter over jul

- Hvis dette virker slik vi haper, kan vi hjelpe mange pasienter. Tilsvarende medisiner redder mange liv, og er ogsa

skreddersydd  kreftforsking,
og dermed tilpasse ei spesi-
fikk behandling til kvar enkelt
pasient.

—For 4 behandle ein kreft-
svulst effektivt, ma ein tru-
leg ha behandling som bide
angrip kreficellene og
forsyningslinjene i mikromil-
jeet. Om ein gjer dette samti-
dig, reduserer ein faren for i at
kreften sprer seg betydeleg,
seier han.

—Knivskarp konkurranse

Det ligg stor nasjonal og
internasjonal prestisje a fi SFF-
status.

-Det er en knivskarp
konkurranse, og berre dei aller
beste fir midlar. Grunnen til at
CCB vann er kvaliteten i for-
skingsplanane, seier divisjons-
direkter Anders Hanneborg
i vitskaps-divisjonen hos For-
skingsridet.

-Dette er kanskje eit av
dei mest spanande forskings-
omradane i medisin i dag.

en.

Av 149 sekarar, var det berre
13 som fekk midlar.

-Dei fleste SFFsenter ut-
vidar ganske raskt, og aktivite-
ten er ofte tre-firedobla i lepet
av nokre fi ir.

Internasjonalt samarbeid

Tre institutt ved Medisinsk-
Odontologisk Fakultetet ved UiB
er involvert i senteret. Dekan
Nina Langeland ved fakultetet
er svert negd med opninga.

-Det gjer noko med dei
andre fagmilje at nokon fir
denne anerkjenninga. Eg trur
det er viktig inspirasjon for
andre milje, og at fleire tor a
soke pd dei mest konkurranse-
utsette forskingsmidlane, seier
Langeland.

Fleire grupper ved fakul-
tetet har sokt tidlegare, utan
giennomslag,

-At  kreftforskingsmiljoet i
Bergen blir vurdert som betre
enn mange andre plassar, er
veldig bra.

I morgon har senteret
opningsseremoni med store
internasjonale kreftforskarar
fri amerikanske prestisje-
universitet til stades.

—Dette er viktige samar-
beidspartnarar, og det er svaert
gunstig for oss at dei stettar
senteret. Det betyr mykje
for 4 styrke forskinga, og i
tillegg bidrar dei med kunn-
skap og oppl®ring til dei nye
forskingskandidatane, seier
Akslen.

2.10.13: New drug from the Lorens team and BerGenBio.

30.05.13: Bergens Tidende - “new cancer research center”
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31.05.13: BA - “new cancer hope”

vetr § R oIkret 0d wn oy vardem bevie aplllera, aler 1

01.06.13: TV2 - opening day of CCBIO,

Dr. Akslen commenting on the opening
of CCBIO and targeted cancer therapy.

27.12.13: Aftenposten: “Breakthrough in
gynecologic cancer research”

cancer research.

04.06.13: VG - “How cancers can sometimes limit their own spread”. The
study represents an example of successful collaboration in translational

10
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Cancer kan vara
botemedlet - mot
cancer

Norska forskare vill bota cancer - med cancer.

Enligt banbrytande forskning kan proteiner fran tumorer
hindra spridningen av den dédliga sjukdomen.

— Man kan séga att vi fatt ett tips fran kroppens egna
cancerceller om hur man bekdmpar dem, séger professor
Lars A. Akslen vid universitetet i Bergen.

2013-06-06

Botemedlet mot cancer har lange gackat
forskarvérlden.

Men nu verkar fragan vara ett snépp narmare
en lésning.

Efter flera ars arbete har amerikanska och
norska forskare upptéckt att svaret kan vara
dolt i sjdlva sjukdomen.

Forskargruppen skriver i senaste numret av
tidsskriften Cancer Discovery hur
cancertumdrerna sjalva producerar eft protein,
prosaposin, som hindrar spridningen av tumdrer.

3 Rekommendera LA

W Tweeta | 15

L
© "ETT GENOMBROTT"
Professor Lars A. Akslen
kan ha natt ett genombrott
i cancerforskningen

Foto: ANNE SIDSEL
HERDLEV/ER/UIB

"Ett genombrott"”

Vid djurforsok kopierade den norsk-
amerikanska forskargruppen prosaposinet och
kunde visa att stora mangder av proteinet
forhindrade en spridning av cancern.

— Nar vi tog bort detta skydd, sag vi att cancercellerna borjade véxa,
sager professor Lars A. Akslen vid universitetet i Bergen, till den norska
tidningen Verdens Gang.

Prosaposin 8kar, enligt forskarna, bildandet av ett annat protein - TSB-1
- som i sin tur verkar hdmmande pa cancertumdrer.

— Jag skulle kalla det ett genombroft, sager Akslen till VG.

Kan vara effektivt mot manga former

Han kallar upptackten "en fascinerande paradox".

— Man kan sé&ga att vi fatt ett tips fran kroppens egna cancerceller om
hur man bek&mpar dem. Sa vi kan séga att det finns nagot gott i
cancerceller, séger han.

Hittills har experimenten framst koncentrerat sig pa celler fran
prostatacancer, men enligt Akslen kan metoden vara effektiv aven mot
andra cancerformer.
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06.06.13: Aftonbladet, Sverige: «Cancer can be the treatment of cancer>»

29.07.13: Aftenposten: “Test can reveal angry tumors”

25.12.13: Nature "Landscape of genomic alterations in cervical carcinomas” and the team in Bergen involved in this project.
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Skarpskytterne

1365 gode nyheter

En av arets beste helsenyheter i Bergen er etableringen av det nye Senter
for kreftmarkarer.

Kari Pedersen
Publisert: 31.des. 2013 07:47 Oppdatert: 31.des. 2013 08:22

Disse syv kreftforskerne jobber for a treffe bedre. Men nei, de tar ikke
jegerpreven. Forskerne ved Senter for kreftmarkerer jakier pa nakkelen til
bedre og mer malrettet behandling av kreft.

- Mye av dagens kreftbehandling er som a skyte med hagle. Vi ensker a
finne biomarkerene og medisinene som gjer det mulig a skyte skarpt, sier
professor og senterleder Lars Andreas Akslen.

- Perspektivet vart handler om a skape nye. smarte medisiner som vi kun

Karl Henni alland, Anne Christine Johannes:
det ble tatt. FOTO: JAN M. LILLEB@

Forskningssenter tilknyttet
Universitetet | Bergen og
Haukeland
universitetssykehus.

TALL: Senter for krefimarkerer
(Centre for Cancer Biomarkers)
er utpekt som Senter for
fremragende forskning.

Senteret jobber med a finne biomarkarer, som kan gi mer
malrettet kreftbehandling. Biomarkerer kan veere gener, et
protein eller egenskaper i vevet rundt kreftsvulsten

31.12.13: Bergens Tidende
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Appendix 2: Media Appearances - CCBIO 2013

31.12.13
30.12.13
28.12.13
27.12.13

25.12.13

25.12.13
25.12.13
12.12.13
07.11.13
05.11.13
02.10.13
02.10.13
02.10.13
19.09.13

Host 2013

10.09.13
Sept 2013

Sept 2013

BT, «Finsikter seg inn pa den beste medisinen mot kreft», «Skarpskytterne»

UiB Aktuelt, «Stort gjennombrudd i jakten pa livmorhalskreft»

Aftenposten VITEN, «Malrettet kreftbehandling til flere»

Helse Bergen web, «Fgrste deltaljkart av arvestoffet ved livmorhalskreft»
Dagbladet/DN.no/Sunnmersposten/Feedrelandsvennen/Altaposten/Framtid i Nord/ Harstad
Tidende/Klassekampen/Adresseavisen/Folkebladet/NRK Hordaland nyheter, «Norske forskere med
pa gjennombrudd i kartleggingen av livmorhalskreft»

BT, «Bergens-forskere med pa kreft-gjennombrudd»

Aftenposten, BT, «Har gjort viktige funn for bedre behandling av livmorhalskreft»

BT, «Skreddersyr medisiner mot kreft»

UiB Aktuelt, «Millioner til kreftforskning»,

Forskningsradet, «Nytt SFF: Skreddersgm i sikte»

Kreftforeningen, «Ny medisin kan motvirke spredning av brystkreft»

BT, «Bergensforskere fant ny kreftmedisin»

UiB Aktuelt, Forskning.no, «Ny medisin kan motvirke spredning av brystkreft»

UiB News, HUBRO International, «Hunting psychopath cells»

Annonsebilag for Oslo Cancer Cluster, «Utpragvende kreftbehandling gjennom kliniske studier»,
Bjgrn Tore Gjertsen http://issuu.com/issuurim/docs/kampen-mot-kreft-2013_f333a5459d5b377e=429
6636/5327783#search

Nature Biotechnology, «First Axl inhibitor enters clinical trials»

Bladet Forskning, «Skreddersgm i sikte»

Forskningsdagene, «Jakten pa kreften»
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Sept 2013 Hubro 2-2013, «Blokkerer blodkar»

12.07.13 Kreftforeningen, «Paradigmeskifte i kreftbehandling?»

07.06.13 Oslo Cancer Cluster, Norwegian Cancer Biomarkers «Centre of Excellence»
06.06.13 BTO (Bergen Teknologioverfaring), «Nytt hap i kreftkampen»

06.06.13 WN.com (WorldNews), “Nytt senter gir krefthap i Bergen”

06.06.13 Aftonbladet, Sverige, “Cancer kan vara botemedelet - mot cancer”

04.06.13 VG, «Egne kreftceller knekker kreften - norsk gjennombrudd»

04.06.13 P5, «Norsk kreft-gjennombrudd»

01.06.13 TV2 Nyhetskanalen, Nytt kreftforskningssenter ved Universitetet i Bergen.

Lars Akslen gjest i studio.

31.05.13 Kystradioen, Lars Akslen gjest i studio

31.05.13 P3 Hgyden, «Z\pnet krig mot kreft», From the opening

31.05.13 BA, «Gir nytt krefthap»

31.05.13 UiB Aktuelt, «Startskotet avfyrt for kreftsenter», From the opening

30.05.13 Forskningsradet, «Tre nye sentre for fremragende forskning er pnet», From the opening
30.05.13 BA, «Nytt senter gir krefthap i Bergen»

30.05.13 BT, «Opnar nytt kreftsenter», From the opening

30.05.13 NRK Hordaland (radio), Lars Akslen gjest i studio i morgonsendinga (radiosendinga med hggast

lyttartal i Hordaland)

25.04.13 Nature, «Spotlight on Norway»
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23.04.13

21.11.

13.11.

13.11.

13.11.

12.11.

12.11.

12.11.

12.11.

12.11.

12.11.

12.11.

12.11.

12

12

12

12

12

12

12

12

12

12

12

12

Host 2012

26.09.12

YouTube, video, «CCBIO - an introduction», On CCBIO

Kreftforeningens blogg, «Kreftforskere i elitedivisjonen», On CCBIO

Dagens Medisin, «Fem fremragende sentre innen medisin», On CCBIO

Hegnar Online, «Far 170 mill. til & forske pa mulig kreftgjennombrudd», On CCBIO
NRK Hordaland, «I ferd med & knekke kreft-gate»

NRK Dagsrevyen: Nytt senter for kreftforskning.
http://tv.nrk.no/serie/dagsrevyen/nnfa19111212/12-11-2012#t=23m2s

BT, «Stor anerkjennelse til UiB»

Den norske patologforening (nettside), «Lars Akslen i spissen for Fremragende forskning»,
On CCBIO

UiB, fakultetets webside, «To nye sentre for fremragende forskning til fakultetet», On CCBIO
Forskningsradet, «Tretten nye sentre for fremragende forskning», On CCBIO

Pa Hgyden, «Vil sysselsette over 100 kreftforskeres», On CCBIO

P& Hgyden, «Tre nye SSF-er til UiB», On CCBIO

UiB Aktuelt, «Tre nye sentre for fremragende forskning», On CCBIO

HUBRO 2-2012, «Jakter pa psykopatceller»

UiB Aktuelt, «Mikrososiologi mot kreft»

44 // CCBIO « ANNUAL REPORT 2013



Y/
sy CCBIO

!‘

3rd CCBIO Symposium 2015

May 19 - 20, 2015

Solstrand (Bergen - Norway)
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