Paying attention is a process of activating and silencing brain areas

Rethinking alpha

Alpha waves seem to play a much more interesting role in the brain
than they’ve been given credit for. Ole Jensen and his research team
recently discovered the importance of silencing brain regions that are
irrelevant for a given task and that alpha waves are responsible for
doing the silencing. “Not paying attention to everything happening
around you is vital for a sound brain.”
At the Donders Centre for Cognitive Neuroimaging (DCCN), part of the Donders
Institute, the room is filled with images
of a little blond boy. Having an American
mother, a Danish father, and a Dutch
child minder, he’s a trilingual child. ‘No,
daily life is hardly ever as simple as the
blips and beeps we’re presenting to our
subjects in the laboratory,’ Ole Jensen, the
boy’s father, says. ‘It’s about time that we
made brain research more realistic. The
brain is not a passive response device, but
we’ve been studying it in that way for a
long time now. Time has come to study the
brain as a network in which ongoing activity before as well as after a given stimulus
is also considered. We have the technique
to do so right here.’
The work done in Jensen’s research group
‘Neuronal Oscillations’, focuses on brain
waves that play a major role in network
architectures. These brain waves, or oscillations, are produced by large groups of
neurons activated in synchrony.
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‘I’m especially interested in the so-called
alpha wave, approximately 10 Hertz in frequency. It was the first brain wave to be discovered 80 years ago. It’s the strongest signal
we measure from the brain, but its importance has been overlooked. This has several
reasons. Alpha waves were conventionally
thought to switch on when the brain runs
idle, so it got the reputation of being the
‘boring rhythm’. You see it when people are
relaxed and reactions are slow and lazy.’

Avoiding alpha
‘Another reason why alpha was being
considered problematic was that it seemed
to appear when the subject of a cognitive experiment lost concentration. When
alpha popped up, the experiment was usually stopped: ‘Have some coffee and take a
break.’ Alpha was something to be avoided.
We’ve just published a paper in Human
Brain Mapping along the lines of this classic view. In a purposely boring experiment
designed by Ali Mazaheri – now working
at the Davis Center for Mind and Brain of
the University of California – we recorded
brain waves by using MEG, i.e. magnetoencephalography. An increase in alpha in the
occipital region was a good predictor that
the subject was about to make a mistake. But
immediately after a mistake was made, we
recorded a sharp rise of theta waves in the
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prefrontal region. The magnitude of the
frontal theta oscillations correlated with
the decreases in posterior alpha activity
on a trial by trial basis. This correlation
was stronger after errors. This suggests a
top-down mechanism changing the state
of the brain such that errors on the next
trial are less likely.
However, in other tasks we showed that
an increase in alpha activity in occipital
regions is required for optimal performance. For instance in the case of a shortterm memory task, we reasoned that the
alpha activity served to shut down visual
inputs in order to reduce interference with
memory maintenance. This interaction
gives us a clue to what alpha waves do:
they help to silence the brain regions you
do not need for a specific task.’

The cocktail party effect
Jensen thinks that alpha will become
even more interesting now that scientists
have started exploiting more realistic
situations. In everyday life the brain has
to cope with an enormous information
load. If people don’t have a mechanism
to numb out part of this information, or
if this mechanism isn’t functioning adequately like in ADHD, Attention Deficit
Hyperactivity Disorder, they will encounter serious problems. Being able not to pay
attention to everything happening around
one is vital for a sound brain. Alpha-wave
activity might reflect the mechanism that
turns down task irrelevant regions.
‘Right now, we’re designing a test to find
out how we focus our attention in a much
more complicated environment. We’re
trying to copy the cocktail party effect:
in a crowded, noisy room you can better
understand what a person is saying if you
focus on the person you’re looking at. Our
hypothesis is that alpha waves come into
play to help block out the input from the
other, immaterial persons present.’

Brain mouse
Alpha waves are not mere epiphenomena
of other, concurrent brain activity, Jensen
underlines. ‘The fact that you can train
them argues against this. We plan to use
this trainability in two devices. We’re trying to get a brain-wave-driven computer
mouse to work: you can move the focus
of alpha activity in different directions,
which can then be translated into cursor
movements on a computer screen.’ This
research is done on the context of the
BrainGain project.
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It’s no hardcore science, according to
Jensen, but it can be very useful to help
develop new paradigms and techniques
to study the human brain. Furthermore,
it will add to the appreciation of alpha
waves, given that the old school is still
reluctant to let go of the notion that alpha
is a fairly useless rhythm.
‘The other device we hope to develop is
a feedback mechanism for use in ADHD
training.’ Jensen hesitates to use the word
neurofeedback, as the term is so often
used for poorly proven commercial therapies. ‘At least our idea is hypothesis-driven.’

Crusade number two
Apart from his crusade to persuade his
colleagues to rethink the role of the
‘boring wave’, Ole Jensen has another
mission: bringing together the ‘oscillators’
and the ‘ERP adepts’. To detect the oscillatory activity of the brain cells, Jensen uses
a whole-head MEG system, which has a
number of advantages over the more conventional EEG technique. MEG has a high
time resolution and shows where in the
brain the measured activity is generated.
EEG and MEG are most commonly used
to characterise event-related potentials
(ERPs) or event-related fields (ERFs).
These are thought to reflect the brain
‘turning on’ when a given stimulus arrives. In ERP/ERF analyses, brain waves
like the alpha are considered unimportant
fluctuations.
‘In our Journal of Neuroscience paper
of last year we presented a link between

oscillatory activity and ERPs/ERFs. An
essential component of our theory is that
peaks and troughs of oscillatory activity fluctuate asymmetrically: peaks are
more strongly modulated than troughs
in response to stimuli. As a consequence,
oscillatory brain activity will not ‘average
out’ when multiple trials are summed, as
previously thought.’
‘And it is here that we see the alpha
rhythm again: we demonstrated that
asymmetric amplitude fluctuations of the
oscillatory alpha rhythm can explain the
generation of slow ERFs. This implies that
the brain is not a passive response device.
Rather it is a device that changes its states
in response to incoming stimuli and that
these state changes are reflected by the
oscillatory activity.’
‘ERPs doesn’t come out of the blue; and
we have shown that it in important cases
they are produced by modulations of brain
waves. Thus by having a unified account
for how brain oscillations and evoked
responses relate we have a simplification,
for once, which is good for neuroscience
–usually matters tend to get more complicated!’
Mazaheri, A., Jensen, O. (2008), Asymmetric amplitude
modulations of brain oscillations generate slow evoked
responses Journal of Neuroscience 28, 7781-7787
BrainGain www.nici.ru.nl/braingain/

3

Bas Bloem:

‘The Donders Institute brings basic research
and clinical practice closer together’

His innovations in the health-care provision for Parkinson patients
have prompted remarkable improvements for both patients and health
professionals while cutting costs at the same time. On 5 June, ZonMw,
the Netherlands Organization for Health Research and Development and
co-funder of the underlying research, awarded the nationally available
ParkinsonNet the so-called Parelstatus (Pearl status). Then again, Bas
Bloem also actively participates in the basic research of novel treatment
approaches for Parkinson’s disease (PD). ‘In Nijmegen the lines of communication between medical professionals and researchers are short and
effective.’

‘Seeing patients in the clinic each day, the
suffering PD causes never fails to move
and affect me. It is a true tragedy. It goes
way beyond the familiar ‘shaky palsy’ you
can see with the naked eye.’ These are the
words of Bas Bloem, Professor of Movement
Disorder Neurology and a PI at the Donders
Centre for Neuroscience (DCN), the part
of the Donders Institute that focuses on
research into the biomedical aspects of the
nervous system.
‘It isn’t just the motor system that breaks
down; patients are also often confronted
by dementias and depression is rampant,
which is hardly noticeable because of the
rigid facial expression that is so typical of
PD; they also have difficulty controlling
their bowel movements, become incontinent, suffer from sexual dysfunction, and
have problems sleeping. Devastating, both
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for the patients and their families and relatives. And that’s why I am so driven in my
field.’

Clinical interest
His becoming a specialist in PD was a matter of serendipity. When during his medical
studies at Leiden University he let drop his
desire to go the US he was overheard by a
visiting Parkinson buff from San Francisco. His becoming a top scientist in the
field is less of a coincidence. You can’t help
but be impressed by Bas Bloem’s ambition
and energy. Having already made up his
mind to become a doctor when he was still
a toddler, as a student he was always first
in line when it came to availing himself
of research opportunities. ‘I had a first
paper published in my third year at Leiden.
My name was somewhere among a list of
authors, but still, my name was there.’
And now he has been awarded a chair. On
June 5, he delivered his inaugural lecture
entitled Beter worden in beweging (‘Getting better at moving: New approaches to
Parkinson’s disease’), the same day he received the ZonMw Pearl for ParkinsonNet,
a new health-care network he developed
together with Marten Munneke; an award
ZonMw bestows to exceptional research
achievements, in this case the broad
national implementation of this innova-
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tive organizational concept, which was
achieved in less than three years time.
‘Parkinson’s disease will be with us for
at least the next hundred years. Which is
why we need to do two things: to conduct
research that yields results in the short
term and benefits people that are suffering from the condition now. Looking
for an optimally structured health-care
system, keeping health professionals on
top of things, finding ways to procure
adequate diagnoses... In addition, we
need to research the primary causes of
the illness and find potential treatments.
Quite basic. But then you’re talking ten to
perhaps even twenty years before the clinical practice will see any pertinent results.
And let’s be frank: much of it won’t even
make much of an impact if at all.’

Basic research
‘Look, clinicians are pressed for time and,
more importantly, most of them lack sufficient expertise to perform sound, basic
studies, so let’s forget about that. You
simply cannot combine optimal patient
care and state-of-the-art elementary
research. But you can be a leader when
it comes to health-care research, which
is what we at the Nijmegen RU are, as is
underscored by that ZonMw award and
ParC, the Parkinson Centre Nijmegen.
As a clinician you can also contribute to
a better understanding of a syndrome by
providing well-characterized patients to
the researchers who, unlike you, are able
to fully focus on details and the primary
causes of the disease. No matter how
sophisticated the technologies applied,
fundamental research in poorly selected
patients will never yield valid results (the
‘garbage in, garbage out’ principle). This
is why I, among other partnerships, enjoy
working with Ivan Toni, PI at the Donders Centre for Cognitive Neuroimaging
(DCCN).’
Which is also the reason that persuaded
Bloem to leave Leiden for Nijmegen, a
place where the clinic is close to and
closely involved in research.
‘New light has recently been shed on two
major issues. First, that PD encompasses
far more than a mere motor disorder. And
second, that there is no such thing as
Parkinson’s disease. It’s far better to speak
of Parkinson’s syndrome, a well-defined
complex of symptoms whose underlying
aetiology and course, however, vary extensively. Today, we know of several monogenetic factors that increase the risk of PD,
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some of which are recessive and others
dominant. However, it’s not only genetic
factors that determine whether a person
develops PD. There are preventive factors
like drinking large amounts of coffee, for
instance, as well as predisposing environmental aspects like certain toxins. Besides,
the currently identified genes only explain
about 5% of all cases.’
‘We see sufficient numbers of patients
in our outpatient clinic and multidisciplinary day-care facility to allow us to
compose relevant samples for applied and
fundamental studies. This way, we manage
to combine patient care and research.
Patients in our care are seen at regular
intervals, and, much like a ‘periodic motor vehicle test,’ thus obtain careful and
current clinical evaluations, while we, in
turn, can make use of the blood samples
that we collect from the majority of these
patients for genetic research.’

Vision and results
The basic research Bloem is involved in
covers the entire scope of the Nijmegen
Donders Institute for Brain, Cognition
and Behaviour: from the outpatient clinic
to microarray, from man to molecule.
Together with Bart van de Warrenburg
Bloem is on the threshold of identifying
new genes causing or implicated in the
aetiology of PD; with Sebastiaan Overeem
he is investigating the underlying causes
of the severe sleep disturbances PD patients suffer from; with Bart van Nuenen
he demonstrated that in as yet clinically
unaffected individuals who were carriers
of a recessive Parkinson gene the brain
already shows signs of compensatory overactivity (Neurology 2009); together with
Ivan Toni and Rick Helmich he recently
uncovered that the motor problems in
PD are also partially attributable to the
lingering effects of recently performed
motor programmes, which recent motor
history tends to persevere in the Parkinsonian brain (Journal of Neuroscience,
2009); with Ivan Toni and Maaike Bakker
he found that deeply embedded regions in
the brain stem are involved in the abnormal gait patterns of PD patients (PhD thesis by Maaike Bakker, 27 May 2009); and,
finally, conjointly with Sander Geurts’
group he has developed an innovative
valsimulator (fall simulator) to facilitate
the assessment of balancing disorders in
PD patients.
But what is his secret?
‘I’ve been much inspired by top-level

sports coaches, like the former coach of
our national female field hockey team,
Marc Lammers. He always targets the
strong points of each player. You have a
crappy forehand? Then forget about it and
focus all your attention on your strong
backhand, but try to excel here. This is
how I try to coach my team, boosting
their confidence while highlighting their
individual strengths.
Apart from that, the composition of your
research group is also vital. Academic
hospitals work with junior researchers that need to focus on earning their
PhDs, and with clinical staff that need
to spend much of their time on patient
care. There’s nothing in between because
a clinical department is, in effect, not intrinsically designed for scientific research.
Consequently, this might even imply that
PhD candidates would need to approach
their professor directly with basic questions, for example which socket to use for
the scanner. My group is now founded
on a firm, broad basis and has a rocksolid midfield team of experienced senior
researchers. This is how the best results
are obtained and why it is my firm belief
that clinical departments need to invest
more in the research strata, for instance
by earmarking their PI funds for research
purposes.’
van Nuenen, B.F.L, Weiss, M.M., Bloem, B.R., Reetz, K.,
van Eimeren, T., Lohmann, K., Hagenah, J., Pramstaller, P. P., Binkofski, F., Klein, C., Siebner, H.R. (2009)
Heterozygous carriers of a Parkin or PINK1 mutation
share a common functional endophenotype Neurology
72, 1041-1047
B Helmich, R.C., Aarts, E., de Lange, F.P., Bloem, B.R.,
Toni, I. (2009) Increased Dependence of Action Selection on Recent Motor History in Parkinson’s Disease
Journal of Neuroscience 29, 6105-6113
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Exploring the genetic basis of ADHD

‘Genes are the basis of behaviour’

Attention-deﬁcit/hyperactivity disorder or ADHD is a chronic condition
found in children and adults. People with ADHD tend to be hyperactive, impulsive, and have difﬁculty concentrating their attention on a
single task. The Donders Institute for Brain, Cognition and Behaviour is
a major contributor to the research into the genetic origins of the disorder. ‘We anticipate to come up with crucial ﬁndings within the next ﬁve
years.’ says Dr. Barbara Franke from the Departments of Psychiatry and
Human Genetics of the Radboud University Nijmegen Medical Centre.
‘Two new genes have already been identiﬁed.’

Risk factors and genes

‘In children, on average 75% of ADHD
symptoms can be attributed to genetic factors’, Franke relates. ‘Yet, up to now it has
proven exceptionally difficult to find the
underlying genes.’
‘Apart from genes, not only low birth weight,
complications during childbirth, especially
lack of oxygen in the infant, and maternal
smoking and alcohol use during pregnancy,
In the Netherlands 3 to 5% of the primary- but also divorce problems and being raised
school-age children have ADHD, with boys in a single-parent family, in other words, an
suffering from the condition two to four
unstructured domestic situation are envitimes more often than girls. Contrary to
ronmental risk factors for ADHD.’
previous assumptions, in 30 to 60% of all
Clearly, ADHD is a multifactorial condition.
the cases ADHD is still present in adult‘It isn’t a single gene, but multiple genes as
hood.
well as the environment that determine the
‘Although we all sometimes feel hyperacphenotype of this syndrome. It requires varitive or cannot focus our attention properly, ous minor genetic defects that need to all
for a diagnosis of ADHD the symptoms
coincide to cause ADHD. Individual defects
need to be so severe that they impair daily
are also found in people that do not have
functioning’ Barbara Franke, researcher
the condition, but in ADHD sufferers their
at the Donders Institute’s Centre for
number is higher.’
Neuroscience explains. In children the
How many genetic deficiencies are involved
symptoms need to be manifest both at
is still far from clear, Franke says. There may
home and at school. ‘The ADHD-related
be only fifty, but five hundred or a thousand
symptoms of adults often differ from those per patient is also easily feasible.
seen in children. Adults mainly suffer from
concentration problems and concomitant Dopamine sensitivity
complaints like depression. They also have The Donders Institute is a major participant
an increased risk of developing an addicin the IMAGE or International Multicentre
tion.’
ADHD Genetics programme, a large-scale,
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international study on the hereditary factors of ADHD that was launched in 2005.
‘Within this framework we focus on
children with ADHD,’ Franke shares.
We have a database at our disposal that
contains genetic samples of no less than
1400 families with one or more affected
children, 400 of which we have collected
in the Netherlands. In the next few years
we hope to uncover which combinations
of genes result in ADHD. We also wish to
gain more insight into the mechanisms
underlying the interaction between these
genes and the environment. We know that
some prominent ADHD symptoms are
dopamine-dependent.’ ADHD seems to
involve disturbed dopamine metabolism
in the brain, but also noradrenalin and
serotonin may be involved, which is why
researchers have been looking for defects in
the genes related to these neurotransmitter.
It’s a very complex area of research’, Franke
admits. ‘Genetics is still mainly probability-based, especially when multifactorial
disorders are concerned. So far, we have
based our findings on statistics. The human
genome comprises roughly 25,000 genes
and each gene produces an average of ten
proteins. Together, our genes thus generate
a total of 250,000 proteins! In addition,
well over 13 million minor genetic defects
have already been identified in our genome,
so we are faced with having to identify the
relevant ones in this vast number. Clearly a
major challenge!’

Global associations
In her research Franke takes advantage of
GWAS, the Genome-Wide Association
Studies, an innovative research approach
that allows the entire genome to be
analysed without preliminary hypotheses
about the genes involved.
‘GWAS is based on a small computer chip
that searches the whole genome for genes
associated with ADHD, for instance. The
chip can identify small genetic changes on
500,000 to 1 million loci on the genome.
To date, three independent GWAS-based
studies of ADHD have been conducted in
a total of 2,000 patients, with two studies including 900 and 750 children and
the third comprising 300 adults, all with
confirmed ADHD. Despite our efforts,
the separate analyses have so far only
yielded two new ADHD-associated genes,
one of which (GFOD1) is still completely
uncharacterized, while the other, CDH13,
plays a role in cell adhesion and migration, and has also been associated with
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addiction and schizophrenia.
GWAS requires large numbers of participating patients and controls’, Franke
continues. ‘So far, we have used sample
sizes of approximately 1,000, but we now
think that for a GWAS we will need at
least 5,000 to 10,000 samples. This is why
it is crucial that researchers collaborate on
a global scale. Stephen Faraone, an American psychologist, is the current ‘guru’ in
our domain; he is successfully pulling all
ADHD genetics researchers together.’

Amalgamated expertise
‘Besides using the clinical psychiatric
phenotypes in our genetic studies, we’re
also trying to use intermediate phenotypes
based on neuropsychological performance
and neuroimaging in GWAS. These phenotypes appear to be closer to the biological basis of ADHD, and through their use
we can increase the power of gene finding
studies. We recently acquired 1.5 million
Euros from NWO for our programme
that is headed by professor Jan Buitelaar
(Department of Psychiatry). About 800
children and adolescents participating in
the IMAGE programme will be screened
by means of neuroimaging techniques and
neuropsychological tests.’
The Donders Institute offers excellent facilities for these purposes. Franke tells: ‘It
combines expertise in all relevant fields,
imaging, genetics, and psychiatry. It has
basic research groups using in vitro cultures of neurons, while other teams work
on animal models, both of which can be
used to identify the effects of ADHD-related genetic defects; there are groups that
perform brain-imaging studies, and those
that develop statistical models on how
the various brain regions communicate,
which both help us to optimize the phenotypes for genetic studies.’ The Donders
Institute can boast a number of major
players in these domains, among which
Profs Peter Hagoort, David Norris, Guillén Fernández, Rolf Kötter, Bert Kappen,
Gerard Martens, and Jan Buitelaar. The
scientists expect major advances in ADHD
research within the next few years. ‘So
keep close track of Nature and Science ...’
Asherson, P., Zhou, K, Anney, R.J.L., Franke , B., Buitelaar,
J., Ebstein, R., Gill, M., Altink, M., Arnold, R., Boer, F.,
Brookes, K. Buschgens, C., Butler, L., Cambell, D., Chen,
W., Christiansen, H., Feldman, L., Fleischman, K., Fliers,
E., Howe-Forbes, R., Goldfarb, A., Heise, A., Gabrieels,
I., Johansson, L., Lubetzki, I., Marco, R., Medad, S.,
Minderaa, R., Mulas, F., Mueller, U., Mulligan, A., Neale,
B., Rijsdijk, F., Rabin, K., Rommelse, N., Sethna, V.,
Sorohan, J., Uebel, H., Psychogiou, L., Weeks, A., Barrett,

The Brain Imaging Genomics programme
At the Donders Institute for Brain, Cognition
and Behaviour we are bringing the Brain
Imaging Genomics (BIG) study into a larger European context. The planning of our large-scale
research project is practically ﬁnished and we
hope to start data acquisition later this year’,
says Guillén Fernández, professor of Cognitive
Neurology at the Donders Institute and one of
its initiators. ‘Our general goal is to understand the genetic basis of individual differences
in performance and the underlying processes
in the brain. We hope to ﬁnd out which genes
are crucial for memory and other cognitive
domains and are hopeful to discover entirely
novel molecules that are involved in distinct
cognitive processes. We really feel we can be
optimistic; we plan to recruit 10,000 subjects!’
Apart from the Donders Institute, three Max
Planck Institutes are involved: the Berlin-based
MPI for Human Development, the MPI for
Human Cognitive and Brain Sciences in Leipzig,
and the MPI for Psycholinguistics in Nijmegen.
The MPI for Psychiatry in Munich will soon be
joining the venture. The universities of Paris,
Hamburg, Magdeburg, Mannheim, Basel,
Rotterdam, and Amsterdam (VU) have also
expressed their interest.

R., Xu, X.,Banaschewski, T., Sonuga-Barke, E., Eisenberg,
J., Manor, I., Miranda, A., Oades, R.D., Roeyers, H.,
Rothenberger, A., Sergeant, J., Steinhausen, H-C, Taylor,
E., Thompson, M., Faraone, S.V. (2008) A high-density
SNP linkage scan with 142 combined subtype ADHD sib
pairs identifies linkage regions on chromosomes 9 and 16
Molecular Psychiatry 13, 514–521
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Donders Backbone

Together with Dr Ellen de Bruijn and Professors Ruud Meulenbroek and
Harold Bekkering of the Donders Centre for Cognition (DCC) Yvonne
Maas worked on experiments that charted the way two people or a human
being and a robot collaborate. Yvonne conducted the experiments, took
care of the EEG recordings, and analysed the outcomes.
‘We particularly looked at mistakes. Using EEG, we recorded the reactions
to errors that were committed by the other party. It took me two whole
hours to apply the electrodes for an experiment involving two people.
It sometimes made me feel like a hairdresser: every so often you inquire
about someone’s holiday, their hobbies or field of study, and things like
that. Occasionally, experiments performed on Fridays got botched because
the participants, mostly students, had been out partying the night before.
At times I had the impression they had come in straight from the bar...’
‘Ellen leaves a lot to me. I’m a perfectionist and that makes me reliable. She
knows I will come to her if something doesn’t go according to plan.’

‘In the course of the JAST programme
I also got involved in designing the
experiments. I’m a neuropsychologist by
origin, so somewhat overqualified for the
work I’m doing, but it does allow me to
do these extra things. I also adjusted the
software for experiments myself. Which
was great, because I had no idea I was able
to do things like that. I now feel quite
confident in it.’
‘What I enjoyed most in the JAST programme probably was the experiment
with the robot in Guimarães in Portugal,
at Minho University, a main partner in
the project. They have developed a robot that can actually work together
with a human being. We came up with an experiment in which the human
participant was to deliberately make mistakes to find out how the robot
would react to or anticipate the actions of his human associate. The two
needed to jointly put together simple Baufix® models. We took measurements for two weeks, which was great fun.’
‘The objective is to not only build robots that are capable of accomplishing
the tasks they have been designed to do, but robots that can work together
with people easily. Which is why they need to be flexible and understand
their environment.’
At which she shows a photograph of her and the Portuguese robot, dressed
for the occasion in an orange t-shirt showing the Minho University logo,
looking into the lens standing arm in arm like good pals.

Agenda

PhD defences

24 June 2009
Retreat for all the PhD Students of the Donders Institute

25-06-2009
Drs. M. Verhagen, Familiality, comorbidity and molecular genetic factors in
major depressive disorder. Promotor: Prof. dr. J.K. Buitelaar. Copromotores: Dr.
J.G.E. Janzing, Dr. B. Franke

Due to its academic nature, stafﬁng in a
research institute is quite variable, and,
like in any institute that wants to engage
the most promising talents from around
the world, at the Nijmegen-based Donders
Institute postdoctoral researchers and PhD students come and go. Technicians, lab workers, and research assistants form the much needed constant,
its backbone. Yvonne Maas, EEG lab assistant, is one of the vertebrae. Until
quite recently, she was associated with the Joint Action Science & Technology (JAST) programme, which aimed to resolve how men and machine best
work together.

Soeterbeeck, Elleboogstraat 2, Ravenstein

from 29 June 2009 to 3 July 2009
Toolkit of Cognitve Neuroscience 2009
Centre for Cognitive Neuroimaging, Kapittelweg 29, Nijmegen

30 June 2009, 15.45 hours
MPI Colloquium Paul Smolensky
Max Planck Institute (Room 1.63), Wundtlaan 1, Nijmegen

3 July 2009, from 15:00 to 17:00 hours
Donders Lecture by Bob Knight
Linnaeus Building (LIN6), Heydendaalseweg 137, Nijmegen

10 July 2009
Donders Institute Proudly Presents 2009

26-06-2009
A.B. Poser, Techniques for BOLD and blood volume weighted fMRI. Promotor: Prof. dr. D.G. Norris
09-09-2009
Drs. E. Aarts, Resisting temptation: the role of the anterior cingulate cortex
in adjusting cognitive control. Promotor: Prof. dr. P. Hagoort. Copromotores:
Dr. A. Roelofs, Dr. R. Cools
11-09-09
Drs. S. Koch, Cognitive control in motion: The regulatory function of
approach and avoidance movements. Promotor: Prof. dr. A. van Knippenberg.
Copromotor: Dr. R.W. van Baaren

Linnaeus Building, Heydendaalseweg 137, Nijmegen

25 September 2009, from 15:00 to 17:00 hours
Donders Lecture by Nicky Clayton
Linnaeus Building (LIN6), Heydendaalseweg 137, Nijmegen

23-09-2009
Drs. J.-W. Beijen, Bilateral hearing and cochlear implantation. Promotores: Prof. dr. C.W.R.J. Cremers, Prof. dr. ir. A.F.M. Snik. Copromotor: Dr. E.
Mylanus

from 1 October 2009 to 2 October 2009
Donders Discussions 2009

20 October 2009, 15:45 hours
MPI Colloquium Riitta Salmelin
Max Planck Institute (Room 1.63), Wundtlaan 1, Nijmegen

20 November 2009, 15:00 to 16:00 hours
Formal Donders Colloquium Marty Sereno
Centre for Cognitive Neuroimaging, Kapittelweg 29, Nijmegen

27 November 2009, from 15:00 to 17:00 hours
Donders Lecture by Wolfgang Maass
Linnaeusgebouw (LIN6), Heydendaalseweg 137, Nijmegen
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