UiO ¢ NORMENT: Norwegian Centre for Mental Disorders Research

‘ \ Oslo |
universitetssykehus

E‘ fk*l

£
o 7 UNIVERSITETET I BERGEN
&



3 Welcome from the Leader
4 Centre Opening
5 Objectives
6 Organization and Research Areas
6 Translational Team/Senior Researchers
7 NORMENT Scientific Aims
9 Staff
9 Senior scientists, Professors and Associate Professors
9 Research Fellows
9 Post docs
9 Other Research Personell
9 Technical and Administrative Positions
10 International Cooperation
10 Scientific Advisory Committee
11 Visits Abroad
11 Visits from Abroad
11 Further International Cooperation
12 NORMENT in the Media
13 Events
13 Regular Internal Meetings NORMENT
13 Presentations
14 Disputations
15 Publications
21 Credit



It was an exciting moment when we received the news from the Research Council of Norway that we
had become a new Centre of Excellence. The team of eight Core Researchers had worked a long time
planning the scientific contents and the organization of the new Centre, which we named NORwegian
Centre for MENTal Disorders Research - NORMENT. The Centre has a clear clinical profile, involving
investigations of patients with state-of-the art clinical assessments and research technology, and trans-
lating findings to experimental studies to identify underlying mechanisms.

We have ambitious scientific goals, focusing on understanding the underlying mechanisms of severe
mental disorders. This is a field with large unmet needs and lack of knowledge, which makes the work
of our Centre of Excellence very important. We have selected four main areas of activities and will an-
swer the following questions: Why do antipsychotic medications have severe side effects? Where is the
‘hidden heritability’ of severe mental disorders? How can brain imaging help link genes to clinical char-
acteristics? How can we predict outcome in patients experiencing their first signs of disease?

The Centre was officially opened by The Minister of Education Kristin Halvorsen in April 2013, and the
Centre was operational from the July 1, 2013. The first six months of ‘excellence’ has involved a lot of
hard work from the whole organization to establish the infrastructure, communication systems, meet-
ings schedule and budgets. It has also been important to form a coherent Centre.

The total number of people engaged in Centre activities was approximately 8o in 2013. We have been
both skilled and “lucky” to attract many young, talented researchers, and are expecting to hire more
key experts in the coming years. This will be an essential part of the innovative culture we need to move
the field forward. An important aim is to facilitate synergy through interactions between the different
research groups and disciplines involved, and we have developed a ‘Synergy Program’ to ensure we es-
tablish a translational research program.

A major advantage of our Centre is the existing long-term collaboration between the Core Researchers
on which we are building the Centre and the research projects. This also allows funding for common
research infrastructure and platforms for the benefit of all participants. Further, we have already estab-
lished several research projects, and some have even led to high impact publications in the first year of
the Centre. We hope to fulfil even more ambitious goals in the coming year.

Finally, I would like to highlight the collaboration with patient organizations that we have initiated. This
will become a fruitful addition to the Centre team.

Ole A. Andreassen, Director NORMENT
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Support of about NOK 17,5 million per year from
the Research Council of Norway, together with
Centre of Excellence (CoE) status, lasts for up to
ten years. NORMENT also receives support from
the K.G. Jebsen Foudation, as K. G. Jebsen Centre
for Psychosis Research. This provides a unique op-
portunity to make comprehensive and long-term
plans, reaching across the country.

NORMENT was established in April 2013, with a
formal opening.

Kristin Halvorsen, the former Minister of Educa-
tion, was present. She emphasized the importance
of high quality research on mental disorders -
disorders that have major consequences for the
patients and for society as a whole. “I have great
expectations for NORMENT, and will follow you
closely,” she said.

Anders Hanneborg, Division Director at the Nor-
wegian Research Council, said the CoE award is a
clear recognition of qualifications and ambitions.
“CoEs are our flagship and we want to help create
lasting change,” he said at the opening.

Ole Petter Ottersen, Rector of the University

of Oslo, said the research provides a valuable
breadth of expertise, and pointed out that success
begets success. Quality in one area affects other
areas, it becomes like a knowledge spiral that aims
ever higher. He praised the Centre for its high as-
pirations. “NORMENT will be a centre of power in
Norwegian psychiatry,” he stated.

The causes of severe mental illness are many - and
they are complex. Therefore, the research takes
time, and the inter-disciplinary approach and
long-term commitment are both critical to finding
answers. And just the long-term perspective in
funding is invaluable. It is important that the road
does not suddenly stop when it is difficult to move
the final steps.

Centre Leader Ole A. Andreassen and former Minister of Educa-
tion Kristin Halvorsen.

NORMENT Core Researchers and former Minister of Education
Kristin Halvorsen.



NORMENT's primary objective is to reveal under-
lying pathophysiological mechanisms in schizo-
phrenia and bipolar disorder and to develop tools
for stratification and outcome prediction, using a
vertical synergy approach, with the following sub-

goals:

1) Identify rare genetic variants or expression
variation to reveal ‘missing heritability’.

2) Define new targets to optimize the ratio of
beneficial vs. adverse effects of antipsychotics.

3) Determine new brain imaging phenotypes
linking genes and core clinical phenotypes.

4) Use genetic and environmental factors to
predict disease progress and outcome.

Collaboratingcohorts

We will take advantage of the homogeneity of the
Norwegian population (genetic background, health
care system, registries) as the basis for collecting
large samples of affected and unaffected people.
These individuals will be characterized with the
same clinical, cognitive, biochemical and imaging
protocols to identify new mechanisms which will
be studied functionally in animal and cell culture
models.
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Translational Team/Senior
Researchers

NORMENT has organized the research into inter-

disciplinary research groups with complementary

expertise. Each research group is led by a senior

researcher. NORMENT has eight Core Researchers.
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NORMENT Scientific Aims

Define New Targets for Antipsychotic
Medication

Antipsychotic medications are the cornerstone

in the treatment of schizophrenia, and have in
recent years also been used for bipolar disorder.
The medications are not equally effective for all
patients, and have a limited effect on the core
symptoms for approximately 20 % of those treat-
ed. Adverse effects are problematic and in some
cases serious, such as cardiovascular risk factors
(weight gain, abnormal fat levels in the blood, dia-
betes etc).

Research at NORMENT has a particular focus on
the immune and lipid (fat) metabolism systems.
We use animal and other experimental models to
enhance our knowledge about the mechanisms of
action of antipsychotic medication. We aim to op-
timize antipsychotic treatment by increasing the
desired effect of medication and reducing adverse
effects.

Brain Imaging: Identify Brain MRI
Phenotypes Linking Genes to Core
Clinical Phenotypes

Advanced neuroimaging techniques including
structural and functional MRI have revolutionized
the understanding of the structural and func-
tional makeup of the human brain. NORMENT
researchers have contributed to the identification
of structural brain abnormalities in schizophrenia,
including volumetric alterations in frontotemporal
cortical areas and subcortical structures. Partly

overlapping and partly diverging patterns have
been found in bipolar disorder.

Structural and functional brain phenotypes are
highly heritable, and current research at NOR-
MENT aims to identify the genetic underpinnings
of individual differences in the structural and
functional organization of the human brain, and
to disentangle the genetic and phenotypic associa-
tions with severe neuropsychiatric disorders.

Identify Genetic Factors for Psychiatric
Disorders - Common and Rare Variants

Family and twin studies have shown that schizo-
phrenia and bipolar disorder have high heritabil-
ity. Researchers at NORMENT have contributed
to major international GWAS (“genome-wide
association studies”). We have found evidence
for new vulnerability genes for these disorders.
Preliminary results show that inherited changes
in many genes (i.e. gene variants) are involved,
but each variant contributes to a relatively modest
degree. The identified gene variants explain only
a small portion of susceptibility to psychotic dis-
orders. Heritability is therefore still far from fully
explained.

In our research, we use combined approaches that
include new genotyping methods to identify rare
genetic variants. We also use new statistical meth-
ods for mapping multiple gene variants, each of
which has a small effect on its own.




Predict Course and Outcome - Including
Mortality

Currently, we can only make general assumptions
about the most likely prognosis for someone who
develops a severe mental illness. We are unable

to predict the outcome for individual patients. We
know variability is large with regard to how these
disorders develop - some patients recover com-
pletely while others become chronically affected.

NORMENT investigates whether genetic and en-
vironmental risk factors, combined with clinical
assessment and brain imaging, can improve our
understanding of illness course and outcome. Ul-
timately, the goal is to improve the prediction for
those afflicted at the individual level.
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The research requires close cooperation with lead-
ing research environments, both national and
international. In addition to this, the Centre will
work actively to attract excellent researchers, both
national and international. The Centre will facili-
tate the exchange of staff between the participants
and international collaborators.

Scientific Advisory Committee

NORMENT has established an Advisory Committee
of external scientific researchers. Their tasks are
as follows:

1. Contribute to NORMENT's research activity
by evaluating and advising on the activi-
ties within each of the research groups of
the Centre and by acting as scientific advi-
sors to the Centre Director.

2. Contribute by giving an annual lecture at
postgraduate level.

3. Take an active part in NORMENT’s annual
meetings.

4. Participate in preparing an annual written
evaluation with SWOT analysis.

The following researchers participate
in the Committee:

Marcella Rietschel, Professor, Uni- Terry Jernigan, Professor, Michael Green, Professor,

versity of Mannheim, Department of University of California, University of California,

Genetic Epidemiology in Psychiatry. San Diego, Department of Los Angeles, Department of Psychia-
Psychiatry. try and Biobehavioral Sciences and

the Semel Institute for Neuroscience
and Human Behavior at the Geffen
School of Medicine.



Visits Abroad

Professor Ingrid Agartz makes regular visits to the
Department of Clinical Neuroscience, Karolinska
Institute, Sweden.

Senior Researcher Bjarte Havik made a research
visit in July (10 days) to the Department of Psy-
chiatry, Nara Medical University, Japan.

Post doc Sudheer Giddaluru made three research
visits (each of 2 days) to the Umea Center for
Functional Brain Imaging at Umea University,
Sweden.

Professor Ole A. Andreassen made a research visit
to the Multi-Modal Imaging Laboratory, San Diego,
USA, for 10 days (July, October).

Post doc Yunpeng Wang participates in an ex-
change program, working in the Multi-Modal Im-
aging Laboratory, San Diego, USA, from August.

Post doc Verena Zuber made a research visit to the
Multi-Modal Imaging Laboratory, San Diego, USA,
for 1 month (July)

Post docs Lavinia Athanasiu and Ida Senderby
made a research visit for 3 months to deCODE Ge-
netics (a biopharmaceutical company), Iceland.

Post doc Andrew Brown holds a 50 % position at
the Sanger Institute (a genomics and genetics re-
search institute), UK.

Professor Ole A. Andreassen and Srdjan Djurovic
visited the Broad Institute (a biomedical research
institution), USA, in October.

Research Professor Srdjan Djurovic visited the
RUCDR Stem Cells Laboratory, Rutgers University,
NJ, USA, in November.

Visits from Abroad

NORMENT Scientific Advisory Committee: Terry
Jernigan (San Diego, USA) and Marcella Rietschel
(Mannheim, Germany) visited NORMENT in Sep-
tember for NORMENT’s first annual gathering.

MSc Eva Janousova (Czech Republic) visited NOR-
MENT from August 22 - September 4.

Professor Anders Dale (San Diego, USA) and Pro-
fessor Wes Thompson (San Diego, USA) visited
NORMENT in August for a workshop.

Further International Cooperation

With the International Consortium on Hallucina-
tion Research at the University of Liege, Belgium,
(Professor Frank Laroi).

With the University of Oxford, UK (Professor Steve
Smith, Dr. Eugene Duff and colleagues).

With King's College London, UK (Dr. Michel Thie-
baut de Schotten).

With the University of Copenhagen, Denmark (Dr.
Randi Starrfelt).

With the Psychosis Research team at the UCLA De-
partment of Psychiatry and Biobehavioral Science,
Los Angeles, CA, US.

With the Early Psychosis Research team at Yale
University School of Medicine, New Haven, CT, US.

With the University of California, San Diego, US
(Professor Anders M. Dale and colleagues).

With the University of Southern California, US (Dr.
Derrek P Hibar, Professor Paul M Thompson).

With the Bipolar Disorder research team at IN-
SERM, Creteil, France.

With the research team at the Department of
Molecular and Translational Medicine, Universita
degli Studi di Brescia, Brescia, Italy and the De-
partment of Pharmacological Sciences, University
of Milan, Milan, Italy.



“Nevrovitenskap pa gyngende grunn”, Tidsskrift
for den norske legeforening, nr 15 - August 20,
2013: http://tidsskriftet.no/article/3042183.
Associate professor Lars Westlye explains how the sta-
tistical strength of neuroscientific studies is often low.
(Journal of the Norwegian Medical Association.)

“App mot stemmer i hodet”, PaHoyden, Internal
Newspaper, University of Bergen, September 3,
2013: http://pahoyden.no/2013/08/app-mot-stem-
mer-i-hodet

Professor Kenneth Hugdahl talks about the develop-
ment of an iPhone app which might help schizophrenia
padtients ignore voices in the head.

“Nye brikker i psykosepuslespillet”, Bladet
Forskning, September 2013: http://www.forskn-
ingsradet.no/prognett-bladetforskning/Nyheter/
Nye_brikker i_psykosepuslespillet/1253989192884
Professor Ole A. Andreassen explains the complexity
of the schizophrenia and bipolar disorder puzzles.

“Risikogener kan utvikle schizofreni”,
Aftenposten, September 12, 2013: http://www.
aftenposten.no/fakta/innsikt/Risikogener-kan-
utvikle-schizofreni-7308632.html#.Ux3B83bKzIU
Professor Ole A. Andreassen explains how risk genes
can lead to schizophrenia.

“De unge er faktisk eldst”, Aftenposten, September
17, 2013: http://www.aftenposten.no/meninger/
De-unge-er-faktisk-eldst-7312902.html#.Ux3Cbn-
bKzIU

Post doc Akiah Berg contributes to public debate about
the present role and responsibilities taken by young
people today. She considers young adults in their spe-
cific context and possible consequences for both the
individual and society as a whole.

“Knytter 100 nye gener til schizofreni og bipolar
lidelse”, Apollon, September 19, 2013: http://www.
apollon.uio.no/artikler/2013/3 _dna_schizofreni.

html

Professor Ole A. Andreassen explains how NORMENT
researchers have identified risk genes which increase
vulnerability.

“Schizofrene far hjelp med app-mobil”, NFR/Nev-
ronor/Nyheter, December 13, 2013:
http://www.forskningsradet.no/no
Nyheter/Schizofrene_far_hjelp_med

mobilapp/i2 1020366?lang=no

Professor Kenneth Hugdahl talks about the develop-
ment of an iPhone app which might help schizophrenia
patients ignore voices in the head.

“More links found between schizophrenia and
cardiovascular disease”
http://www.sciencedaily.com/releas-
es/2013/01/130131144116.htm

Professor Ole A. Andreassen comments on a study
about the biological and genetic links between cardio-
vascular disease and schizophrenia.

“Genetikk og atferd”, NRK TV - Schrodingers Katt,
October 10, 2013

A popular scientific TV programme about the interac-
tion between genes and environment.

“Childhood trauma link to bipolar symptoms
strengthened”, Journal of Clinical Psychiatry,
March 2, 2013: http://www.medwirenews.
com/47/105114/Psychiatry/Childhood_trauma_
link_to_bipolar_symptoms_strengthened.html
Post doc Monica Aas and colleagues show that there
are consistent associations between childhood trauma
and more severe clinical characteristics in bipolar dis-
order.

“Emotional abuse in childhood is a risk factor for
bipolar disorder”, Bipolar Network News, Novem-
beri1, 2013: http://bipolarnews.org/?p=2220

Post doc Monica Aas and colleagues have found that
emotional abuse in childhood, especially before age
five, also increases risk of bipolar disorder.

“ICOSR 2013—Creating vulnerability via epigenet-
ics”, Schizophrenia research forum: http://www.

schizophreniaforum.org/new/detail.asp?id=1879

Post doc Monica Aas reports from the 2013 In-
ternational Congress on Schizophrenia Research
(ICOSR), held on April 21-25 in Colorado Springs,

Colorado, US.



Regular Internal Meetings
NORMENT

NORMENT has worked hard to establish regular,
internal meetings for different purposes. This is
an essential part of the communication structure
within the Centre, and is particularly important
because NORMENT staff members are located in
several different places.

The Core Researchers have Telephone Conferences
every second week.

The Core Researchers arrange Synergy Meetings
once a month.

The different research groups meet weekly.

All NORMENT staff meet annually for a 2-day
seminar.

Presentations

“Additive effects of childhood abuse and cannabis
abuse on clinical expressions of bipolar disorders”
Post doc Monica Aas and colleagues. Poster pres-
entation.

Scandinavian College of Neuropsychopharmacol-
ogy (SCNP) Congress, May 2013, Copenhagen,
Denmark.

“Childhood trauma is associated with antipsy-
chotic medication, higher PANSS scores and lower
GAF scores.”

Cand.psychol. Christine Demmo and colleagues.
Poster presentation,

Scandinavian College of Neuropsychopharmacol-
ogy (SCNP) Congress, May 2013, Copenhagen,
Denmark.

“A large-scale meta-analysis of subcortical brain
volume abnormalities in schizophrenia via the
enigma consortium”

Professor Ole A. Andreassen and colleagues.

The ENIGMA-Schizophrenia Working Group. Bio-
logical Psychiatry, September 2013, San Fransisco,
us.

“The impact of immigration and ethnic minority
status on psychosis symptom profile.”

Post doc Akiah Berg.

4™ European Conference on Schizophrenia Re-
search, September 2013, Berlin, Germany.

“Bipolar lidelse og rusmidler.”

Post doc Trine Vik Lagerberg.

Open seminar for Patient and Relatives Education,
November 2013, Oslo University Hospital.

“Association analysis between bipolar disorder
risk genes and brain structural phenotypes.”

Post doc Martin Tesli and colleagues.

The 4th National PhD Conference in Medical Imag-
ing, October 2013, Norwegian University of Sci-
ence and Technology, Trondheim, Norway

“Genome wide significant associations between
variants in Aurora Kinase A gene and Regulator
of Calcineurin 3 gene and monoamine metabo-
lite cerebrospinal fluid concentrations in a mixed
group of psychiatric patients and controls”.
Professor Ingrid Agartz and colleagues.

The XXIst World Congress of Psychiatric Genetics,
October 2013, Boston, US.

“Shared gene loci between schizophrenia and co-
morbid diseases suggest polygenic pleiotropy”.
Professor Ole A. Andreassen.

Molecular Psychiatry Association Meeting, No-
vember 2013, San Francisco, US.




Disputations

Ingrid Dieset, Cand.med.
(November 28)

“Endothelial and
inflammation markers
in schizophrenia and
bipolar disorder.”

The results from Dieset’s thesis indicate that
the mechanisms involved in immune and
endothelium-related activity could poten-
tially be part of the mechanisms that underlie
schizophrenia and bipolar disorder. These
findings will hopefully contribute to the de-
velopment of new and better medication for
this patient group.

Katrine Verena Wirgenes, Cand.med.
(December 4)

“Genetic factors
in schizophrenia
associated with
endophenotypes.”

Through this PhD work, certain gene variants
were identified that are associated with clini-
cal features of psychotic disorders (particu-
larly symptoms of delusion and thought dis-
orders) and with changes in brain anatomy
assessed with brain imaging.

Wirgenes' work has contributed to increased
knowledge of genetic risk factors for schizo-
phrenia and bipolar disorder, and increased
understanding of how genetics play a role

in the disease mechanisms underlying these
disorders.

Gregory Reckless, M.Phil.
(December 20)

“A functional MRI
investigation of the
relationship between
extrinsic motivation
and decision-making:
normal characteristics
and possible dysfunc-
tion in schizophrenia.”

Doctoral Candidate Greg Reckless and col-
leagues have investigated how motivation af-
fects how we make decisions, both behavioral
and brain activity associated with this.

Reckless and colleagues believe that this
relationship may suggest that patients with
schizophrenia have an altered relation be-
tween brain areas responsible for motivation
and decision making. This may therefore be
the mechanism leading to persistent nega-
tive symptoms in patients with schizophrenia
even after successful treatment with antipsy-

chotic medications.
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