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'/RMI summerschool 2009

Keywords for this year’'s summerschool:

educative, entertaining discussions, social
interaction, nice sunny environment and good

food. These keywords summarize the RMI
summerschool held on the 20 ™ and 21 of April in
Apeldoorn.

The program of the summerschool was a
combination of workshops, keynote lectures and
presentations of fourth year PhD-students of the
graduate school. The presence of PhD-students of all
departments of the graduate school made sure that
there was a good discussion between preclinical and
clinical researchers.

The kick-off was done by three PhD-students, Peter
Erdman, department Rehabilitation and Sports
medicine, Amber Salomons, Veterinary Sciences and
Chris Stronks, department of Otorhinolaryngology,
each giving an overview of their PhD-project and the
main results obtained.

The first keynote lecture was given by Brett
Abrahams of UCLA, USA. His presentation dealt with
the genetic background of autism and the current
status of genetic research in this field. Besides an
excellent overview and interesting data he also took
the PhD-students along on a road into understanding
genetic studies and the use of these studies in a
better understanding of psychiatric disorders.
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Brett Abrahams

After a good lunch it was time for the first workshop.
The aim of this workshop was to get acquainted with
research techniques used in the Institute at the
different departments. Before the summerschool the
PhD-students had indicated which techniques they
used and which techniques they wanted to learn
more about. This resulted in a workshop with
students giving presentations on several techniques
combined with discussions among the students such
that all PhD-students got a better comprehension of
the discussed technique.

Frans Vertraten

Although the sun was tempting, the next keynote
speaker, Frans Verstraten from the Helmholtz
Institute, Utrecht, managed to capture the audience
for over an hour with a both interesting and
entertaining popular scientific lecture on cognition. A
combination of scientific data and facts and some
small experiments with the PhD-students resulted in
a clear view on cognition and the meaning of
cognition in the neuroscience field.

The day was concluded with drinks in the sun and a
well catered dinner-buffet.

An educative lecture on how to get a paper published
was scheduled as opening of the second day. Jan
van Gijn from the department of Neurology and
Neurosurgery presented this lecture. As (former)
editor of several journals, such as Brain and
Nederlands Tijdschrift voor Geneeskunde, he is very
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experienced in determining the quality of a paper and
suitability of a paper for a specific journal. In his
lecture he taught the students some general
principals on how to get a paper published. And he
gave a glimpse on how an editor judges a paper.

Before lunch the second workshop was scheduled. In
three groups the PhD-students attended workshops
on how to review a scientific paper, how to write a
METC application or how to write a DEC proposal.
The workshops were guided by experts in the three
mentioned fields. They gave first a general
presentation on the do’s and don’ts followed by an
interactive discussion of several papers, a METC or
DEC protocol.

The summerschool was closed with the second
session of PhD-students presentations. This time,
Esther van de Berg, department of Neurology and
Neurosurgery, Tim Ziermans, department of
Psychiatry and Ellen Hessel, department of
Neuroscience and Pharmacology shared their data
obtained in their PhD-project.

In this thesis, interspecies trait genetics are used on
behavioural domains to unravel the complex genetics
of involved endophenotypes.

We developed a home cage environment, allowing
automated multi-day recordings, assessing the
animals’ reduced preference for exposed areas
(avoidance behaviour) independent of motor activity
levels. To efficiently screen for genetic loci of interest,
we used chromosome substitution strains (CSS) of
mice; inbred strains with an A/J chromosome
substituting the corresponding chromosome in the
C57BL/6J background. We showed that both
chromosome 15 and 19 are involved in avoidance
behaviour. For chromosome 15, a small genetic
region was associated with this behavior, which
proved to be homologous with a human linkage
region for bipolar disorder. By combining mouse and
human genetic data, a gene was identified showing
allele frequency difference bipolar patients and
differential expression in mouse brain regions
associated with mood regulation. Additionally, the
QTL on mouse chromosome 19 proved to be
homologous with a human bipolar linkage region and
contains genes which are functional in the same
signaling pathway, known to be affected in bipolar
disorder. Using the methods described in this thesis
provides promising opportunities to uncover effective
treatment options.

Many of our PhD students have defended their thesis
in the last couple of months. We want to congratulate
all of them with their doctorates.

2009-7
April 27, 2009

J.G. de Mooij- van Malsen

Behavioral trait genetics in mice; opportunities
for translational research of psychiatric
endophenotypes

B. Olivier, J.P.H. Burbach, M.J.H. Kas
Supervisors

Dept. Neuroscience and Pharmacology
Section neurobiology of behaviour

Finding the mechanisms underlying psychiatric
disorders is essential to develop selective treatment.

2009-8
May 18, 2009

M.J.H. Agterberg

Neurotrophic treatment of the degenerating
auditory nerve; cochlear implants in deafened
guinea pigs

V.M. Wiegant, H. Versnel, S.F.L. Klis
Supervisors

Dept. Otorhinolaryngology
Section neurobiology of behaviour

Martijn Agterberg started his career at the Rudolf
Magnus Institute for Neuroscience as a technician in
1998. In 2000 he started his study psychology and in
September 2004 he started as a PhD student at the
department of Otorhinolaryngology. Since March
2009 he works as a post-doc at the Donders Institute
for Brain, Cognition and Behaviour at the Radboud
University Nijmegen.

The objective of his study is the characterization of
effects of neurotrophic treatment in deafened guinea
pigs. Such a treatment might be beneficial for
cochlear implant recipients. To date, the cochlear
implant is the most successful sensorineural
prosthesis. The device consists of a small array with
a number of electrodes implanted in the cochlea of
deaf people. Some people with an implant are able to
use the telephone. Unfortunately, others hardly
benefit from their cochlear implant. The large
variability in the performance of cochlear implant
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recipients is an important motive for the research
described in this thesis.

A factor explaining the variability in the perceptual
performance might be the degeneration of the
auditory nerve that often occurs following the loss of
the sensory cells in the cochlea: the hair cells. The
principal aim of this thesis was to explore strategies
that can prevent degeneration of the auditory nerve.
We explored several strategies to prevent this
degeneration. Continuous intracochlear infusion of
brain derived neurotrophic factor (BDNF) was one of
these strategies. We demonstrated that BDNF has a
protective effect and this lasted at least two weeks
after cessation of the neurotrophic treatment.
Secondly a new route for delivery of the
neurotrophins was investigated. We demonstrated
that when BDNF was delivered on the round window
of the cochlea with an absorbable gelatin sponge, the
rate of degeneration of SGCs in the basal turn of the
cochlea was reduced.

In the last year of his PhD project he developed a
behavioural model that can be used to demonstrate
that deafened guinea pigs are able to detect electric
pulse trains. Such a model is helpful to investigate
whether preserving SGCs from degeneration affects
the detection of electric pulse trains provided with a
cochlear implant.

2009-10
June 2, 2009

L.A\W. Verhagen

Neural circuits underlying hyperactivity in an
animal model for anorexia nervosa

R.A.H. Adan

supervisor

Dept. Neuroscience and Pharmacology
Section neurobiology of behaviour

Anorexia nervosa is a psychiatric disorder
characterized by a strong urge to become thin by
reducing food intake resulting in severe weight loss.
In addition, hyperactivity is frequently reported in
anorexia patients. Reduction of hyperactivity can lead
to better treatment of anorexia nervosa.

Unfortunately, to date there are no effective drugs
available. When patients are treated with atypical
antipsychotic drugs, body weight and hyperactivity of
patients will reduce. However, the exact mechanism
of action of these antipsychotic drugs is not yet
known. The interaction between brain regions and
neuropeptides which in turn communicates with
(hormonal) signals from the periphery is essential for
normal eating behaviour and body weight regulation.
The present thesis shows that increased activity due
to reduced food intake is caused by a complex
interaction between peripheral and central systems in
the field of eating behaviour demonstrated in an
animal model for anorexia nervosa, called activity-
based anorexia. More specific, the hypothalamus in
the brain and peripheral signals (leptin and ghrelin) to
the hypothalamus play a major role. Neurotransmitter
dopamine also appears to be involved in hyperactive
behaviour during food restriction. Further research
will help us to better understand the regulation of
energy balance in relation to hyperactivity. This
thesis offers new perspectives for further
investigation and treatment of patients suffering from
anorexia nervosa, which is largely characterized by
hyperactivity.

2009-11
June 4, 2009

T.R. van Raalten

The Automatic Brain Studies on practice and
brain function in healthy subjects and patients
with schizophrenia.

N.F. Ramsey, R.S. Kahn
supervisors

Dept. Neurology and Neurosurgery
Section brain function and plasticity
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2009-12
June 8, 2009

A.E. Wester

Attention deficit and impulsivity: driving, drugs
and electrophysiology

J.L. Kenemans, H. van Engeland, K.B.E. Bocker, E.R.
Volkerts

supervisors

Dept. Psychopharmacology

Section brain changes in developmental disorders

Impulsive behaviour and attention deficit can lead to
negative outcomes in daily life, such as substance
abuse, higher risk of injury and involvement in traffic
accidents. Impulsivity can be interpreted as a
cognitive dysfunction or as a motivational
dysfunction. Motivational dysfunctions are reflected in
impulsive decision making such as increased
preference for immediate reward over delayed more
beneficial reward (delay aversion) or increased risk
taking due to poor reflection on negative outcomes.
Smoking is an example of impulsive decision making.
Therefore, risk taking and delay aversion were
assessed in habitual smokers in relation to self-
reported impulsivity. Self-reported impulsivity was
related to more risky decisions in gambling tasks. For
smokers compared to non-smokers no association
was found with risk-taking, but smokers were slower
in making their decisions.

Pathological impulsivity and attention deficit (ADHD)
is most often treated with methylphenidate. However,
this treatment is not effective in all patients. The
potential ability to predict treatment response in
ADHD children with brain activity measures (EEG) is
supported by the present research. The pathological
symptoms of ADHD also have a negative effect on
driving ability. However, a standardized test
measuring vehicle control failed to find a difference
between ADHD patients and healthy controls.
Therefore we conclude that other aspects of driving,
like risky, inattentive and impulsive driving should be
studied as this may be the main cause of the
increased accident rate in ADHD.

To study inattention and distraction during driving,
event-related brain potentials (ERP) in reaction to
irrelevant, but sometimes salient auditory events
were recorded. In healthy individuals these events
did not affect weaving of the car. Too much alcohol,
however, leads to impaired vehicle control and
reduced sensitivity to salient events, also the
potentially relevant ones.

2009-13
June 23, 2009

M.C. Laarakker

Hunting anxiety genes. A consomic survey to
unravel the genetics of avoidance behaviour in
mice

F. Ohl, H.A. van Lith

Supervisors

Dept. Veterinary sciences

Section behavioural phenotyping and genomics

About one in four adults will ever be affected by an
anxiety disorder in their lives. This does not only
include generalized anxiety disorders but also
specific phobia's like fear of height or spiders,
obsessive behaviours and post traumatic stress. The
susceptibility to develop such a disorder is genetically
predisposed. However, environmental factors play an
important role as well.

The aim of this thesis was to find genes that are
involved in the development of anxiety-related
behaviour. This knowledge is important since a
variety of different (pharmacological) methods are
used to treat patients and too often the appropriate
effect is not reached. More knowledge about the
genes involved in anxiety-related behaviour, which
can differ per case, can help to adjust the treatment
to single patients. These patients could be genetically
screened to get insight into the genetic background
and underlying neurological cause. The treatment
can then be adjusted to each case.

To find genes that are involved in the development of
anxiety-related behaviour, so-called chromosome
substitution strains of the mouse were used. These
are basically inbred strains that contain the genetic
background of one inbred strain A (host strain; e.g.
the non-anxious C57BL/6J) where always a complete
chromosome pair is substituted with the
corresponding chromosomes of another inbred strain
B (donor strain; e.g. the anxious A/J). The results
showed that particularly mouse chromosome 19 can
be associated with anxiety-related behaviour,
focusing the project on this chromosome. Functional
candidate genes that are located on two of the found
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regions on chromosome 19 are Cpeb3 and Sorcs1.
These two regions influence anxiety in opposite
directions, meaning that Cpeb3 relates to an increase
in avoidance behaviour and therefore leading to a
higher level of anxiety, whereas Sorcs1 contributes to
a low-anxiety phenotype. In order to map this
complex psychiatric disease completely, lots of
fundamental research will be needed, because not
only epistatic interactions seem to play an important
role, but the disease is also influenced by a variety of
environmental factors.

2009-15
June 25, 2009

W.S. van der Hel

Excitation in temporal lobe epilepsy — focus on
the glutamate-glutamine cycle

C.W.M. van Veelen, J.P.H. Bubach, P.N.E. de Graan
Supervisors

Dept. Neurosience and Pharmacology

Section neurodevelopment

The brain of patients with temporal lobe epilepsy
(TLE) may tell us a nice story. A part of this story is
written in my thesis. This is possible, since in about
50 to 70 patients a year, the focus of the seizures is
surgically removed in the University Medical Centre
Utrecht. In this tissue we found several alterations.
However, although human tissue is unique, studying
the process leading to TLE requires animal studies,
in order to distinguish between cause and
consequence of seizures.

One of the key mechanisms implicated in TLE is a
disbalance between the main excitatory and
inhibitory neurotransmitters of the brain, glutamate
and GABA. Since increased extracellular glutamate
levels lead to seizures, it is important to terminate the
glutamatergic signal. The glutamate-glutamine cycle
takes care of this. In this cycle, neurons and glia
cooperate to recycle released glutamate, thereby
preventing excitotoxicity. In TLE patients we found a
decrease in glutamine synthetase (GS), the enzyme
that converts glutamate into non-toxic glutamine. GS
was also decreased in an animal model prior to the
occurrence of seizures. Interestingly, other
components of the glutamate-glutamine cycle were
unaffected. A 50% reduction in GS expression in
heterozygous GS-knockout mice leads to increased
seizure susceptibility. These early changes could be
monitored in living animals by magnetic resonance
spectroscopy and may be early markers of imminent
epilepsy. These results open possibilities for the early
non-invasive detection of TLE and development of
new treatment strategies.

2009-17
July 9, 2009

R.G.H. Brans

The dynamic human brain: Genetic aspects of
brain changes in schizophrenia and health

H.E. Hulshoff Pol, R.S. Kahn

Supervisors

Dept. Psychiatry

Section brain changes in developmental disorders

In our studies we explored the possible mechanisms
underlying the individual differences in brain structure
and brain structure change in healthy adults and
schizophrenia patients by acquiring Magnetic
Resonance Imaging scans of the brain. Two lines of
research were set out: one study comprised healthy
individuals and the other studies comprised
schizophrenia patients. All studies were conducted in
relatives (i.e. twin pairs or siblings) to be able to
disentangle genetic and environmental influences on
brain structure and brain structure change.

Findings regarding the schizophrenia sample indicate
that a decrease in global white matter volume reflects
the increased genetic risk to develop schizophrenia,
whereas the decreases in global gray matter volume
may be secondary to the disease. Whether genes
are also involved in the progressive brain volume
changes over time in schizophrenia was studied in a
longitudinal study. Results of this longitudinal study
show that both in schizophrenia patients and their
unaffected co-twins, progressive brain volume
decreases were found in whole brain, frontal and
temporal lobes, which were largely due to decreases
in gray matter volume over time. It was concluded
that the progressive brain volume loss found in
patients with schizophrenia and their unaffected co-
twins could at least partly be attributed to genetic
factors that are related to the illness. Moreover, these
findings indicate that the progressive brain volume
loss in schizophrenia can no longer be explained
solely as the result of disease-associated factors,
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such as antipsychotic medication intake, smoking,
and outcome. Results indicated that in healthy adults,
brain structure continues to be dynamic even
resulting in thickening of the cortex in some brain
areas. These changes in brain structures are not only
heritable, but it also appeared that genes or the
expression of genes responsible for brain structure
change over time are different from those
determining absolute brain structures, particularly in
the left superior frontal and left superior temporal
cortices.

Rudolf Magnus Graduate School Certificate

The Director and the Research Training Committee of the
Graduate School took pleasure in presenting the Rudolf
Magnus Graduate School Certificate to the following
Doctors: Annetrude de Mooij-van Malsen (April 27, 2009),
Martijn Agterberg (May 18, 2009), Linda Verhagen (June 2,
2009), Tamar van Raalten (June 4, 2009), Annelies Wester

(June 8, 2009), Marijke Laarakker (June 23, 2009), Rachel Brans
(July 9, 2009)

news and other things

Caregiver award

Piet de Kleijn of the department of Rehabilitation and
Sports medicine has received the Bayer Haemophilia
care giver award, $ 25.000 USD, for his work on
clinical rehabilitation guidelines for persons with
haemophilia after multiple joint procedures.

René Kahn appointed member KNAW

René Kahn, head department of Psychiatry, has
been appointed member of the Royal Netherlands
Academy of Arts and Sciences, in the science
division.

Chantal Kemner appointed Prof

Chantal Kemner of the department of Psychiatry has
been appointed professor at the faculty of social
sciences of the Utrecht University. On the topic of
Biological developmental psychology with a special
interest in developmental psychopathology.

Nature paper

Roel Ophoff, department Neuroscience and
Pharmacology. is shared first author on Nature paper
entitled “Common variants conferring risk of
Schizophrenia” This study also involved the GROUP
study in which researchers of the department of

Psychiatry are involved.
Hreinn Stefansson, Roel A. Ophoff et al., 2009, Nature 08186.3d Epub.

First SUMMA-teacher of the year

Frans Leijten, department Neurology and
Neurosurgery, has been awarded with the title
SUMMA-teacher (Selective Utrecht Medical Master)
of the year. He has been awarded for his teaching in
the educational line ‘Clinical Thinking’.

agenda and announcements

June 26, 2009 CSCA symposium
Neuronal basis of conscious

Amsterdam
more information: http://www.csca.nl/

July 3, 2009 FC Donders Lecture
Bob Knight (University of California, Berkeley,
USA)
Linnaeusgebouw (LING), Heydendaalseweg 137, Nijmegen
15.00hr-17:00hr and free drinks
more information: a.vink@donders.ru.nl

August 24, 2009 Swammerdam lecture
Jeffrey Dalley (University of Cambridge, UK)
‘The behavioural neuroscience of impulsivity and
compulsivity: cross-species analysis’
more information: http://www.onwa.med.vu.nl/swammerdam

September 11, 2009 Swammerdam lecture
David Ginty (The Howard Hughes Medical
Institute, The Johns Hopkins University School of
Medicine, Baltimore, USA)
‘Growth and survival signals controlling development

of the peripheral nervous system’
more information: http://www.onwa.med.vu.nl/swammerdam

September 22, 2009 ‘Congres Neurorevalidatie’
more information: http://www.bsl.nl/neurorevalidatie

September 23, 2009 Research lunch psychiatry
aula psychiatry, UMC Utrecht
12.00hr -13:00hr, lunch provided
more information: i.sommer@umcutrecht.nl

September 25, 2009 FC Donders Lecture
Nicky Clayton (University of Cambridge, UK)
‘The evolution and development of mental time travel’
Linnaeusgebouw (LING), Heydendaalseweg 137, Nijmegen
15.00hr-17:00hr and free drinks
more information: a.vink@donders.ru.nl
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