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amyloid A, tubulin, vimentin, and Matrix Gla]
werealsoidentified. The robustness of the method
indicates that it can be applied in systems biology
approaches to study degenerative joint disease,
eventually leading to a better understanding of
the disease and its therapy, as well as to the devel-
opment of novel biomarkers to monitor these
processes.

Profiling of metabolites in mice CSF and
human body

We developed an analytical method for a wide
range of metabolites in mammalian body fluids
such as blood, urine and cerebrospinal fluid. The
method consisted of an oximation and silylation
derivatization reaction, and subsequent analysis
by gas chromatography coupled to mass spec-
trometry [GC-MS]. Many metabolite classes were
analyzed with the method such as alcohols, alde-
hydes, amino acids, amines, fatty acids, [phos-
pho-] organic acids, sugars, sugar acids, [acyl-]
sugar amines, sugar phosphate, purines, pyrimi-
dines, and aromatic compounds. The analytical
performance was high, e.g. linearities [1?] were
mostly better than 0.996 and repeatability was
good with relative standard deviations mostly
better than 10%. The required volume of body
fluid was about 20-50 pl. This method was fur-
ther developed, to both enable the analysis of very
small sample volumes and to improve the robust-
ness of quantification of metabolites.
Miniaturization of the method was successful,
and allowed the profiling for many metabolites in
0.1-1 pl samples, with good analytical perform-
ance. We used this method to compare cerebrospi-
nal fluid samples of a transgenic mouse model for
migraine with those of wild-type mice. Next, the
method was further developed to quantify metab-
olites at low concentrations, eluting in close pres-
ence to very abundant metabolites, with precision
and accuracy. For this, we developed a compre-
hensive two-dimensional gas chromatographic
method [GCxGC-MS]. The set-up was different

than the conventional set-up, as a polar first
dimension column and an a-polar second dimen-
sion column were used, and also the second
dimension was more optimized for robustness
than peak capacity only. With the final set-up, bet-
ter performance for quantification of metabolites
from typical metabolomics samples was achieved,
compared to conventional GCxGC-MS and
GC-MS. In blood samples, more than 500 metabo-
lites could be detected, and the method is applied
in various biomedical studies.
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Biomolecular Analysis

Novel analytical methodologies for the

discovery and trace analysis of biologically

active compounds

Hubertus Irth
Wilfried Niessen
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René Vreuls
Jeroen Kool

Mission

The Biomolecular Analysis group focuses on the
development of analytical methodologies that
improve the knowledge on drug-like properties
of candidate drugs, with an emphasis on hit/lead
discovery and early ADME. We pay attention to
the development of sophisticated methods for the
bioanalysis of both small organic molecules
[drugs, metabolites, catalysts, toxic compounds]
and biomacromolecules [therapeutic proteins,
protein adducts].

2.0+
D -
=] 4
-l E
% A
1.5
F 4
T 1
4 ]
£ 1.0
— 4
0.5
u_g: . . A pchepnd uqu,.;.. S— . .
nn 2.5 5. 7.5 100 12.5 150 17.5%
Time in minutes
<+ 10
=3
x 08
Z ¥2
w06
[ =
=]
b2
§0'4 Fragment b2-NH;
207 92 a?
02 azNH; \ \ Wf"’ ¥3
H| i i I_t
W I T T e e e e e e P
200 250 350 400 450 500 ET) 600 850
< 10 miz Value
=]
w 08 y2
z
& 06
2
=04 Fragment b2-NH; k2
7.8 B3NH,
02 § 532\ ‘ | 3
00 e \ l" S, Wi
200 250 350 400 450 500 550 600 650

miz Value

Figure 1a: LC-MS detection of marker peptides obtained after digestion of HSA-

adducts with reactive intermediates. Reconstructed extracted ion chromatogram of
NAPQI-QCPF [m/z 643.3] in a pronase digest of NAPQI-HSA [upper].

Figure 1b: MS-MS product ion scan of m/z 643.3 [upper] of the first peak and the

product ion scan of the second peak [lower].

Covalent binding of reactive electrophilic
metabolites of drugs to proteins

Covalent bindings of reactive electrophilic metab-
olites of drugs to proteins are suggested to be
involved in the onset of serious adverse drug reac-
tions [ADRs] and idiosyncratic drug reactions
[IDRs] in humans. Therefore, methods that can
detect covalent adducts to proteins are of great
interest for risk assessment purposes, e.g. during
the development of novel drugs and/or drug can-
didates. In collaboration with the Division of
Molecular Toxicology, we developed a bioanalyti-
cal methodology, which allows the fully auto-
mated mass-spectrometric detection of covalent
adducts to the cysteine-34 residue of human
serum albumin, integrating several sample pre-
treatment and separation steps.

First, we performed immunoaffinity chromatog-
raphy [IAC] for selective sample purification,
using specific antibodies against human serum
albumin. We eluted the purified albumin with a
low pH buffer and subjected it to an on-line
digestion step using pronase, resulting in the for-
mationofsmall peptidescontaining thecystein-34
residue of HSA. In this way, adducts to cysteine-34
can be monitored by LC-MS analysis on relatively
small peptides.

The main challenge, in the development of this
kind of fully automated systems comprising vari-
ous sample pre-treatment steps, lies in interfac-
ingthetechniques thatworkatdifferentoptimum
conditions. In the current system, the coupling of
a highly selective sample enrichment step, such as
immunoaffinity purification, with the on-line
digestion of target proteins requires a dedicated
optimization strategy. For this purpose, we inte-
grated an on-line, pre-column solution-phase
digestion method that allows the efficient on-line
formation of marker peptides. We demonstrated
the applicability of this methodology for the
determination of covalent adducts of HSA with
the chemically-produced reactive metabolite of
acetaminophen.
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Structure and activity of metabolites

During his studies, Jon de Vlieger became interested in
two research fields: drug-metabolism and analytical
chemistry. Currently, he works on his PhD at the Division
of Biomolecular Analysis in a project that combines these
fields. He studies the chemical structure and the biologi-
cal activity of bio-transformation products of drug-like
compounds.

Jon de Vlieger entered his PhD project quite
smoothly. ‘I studied Pharmaceutical Sciences in
Amsterdam, where I did my Minor internship in
bio-analytical chemistry. I did my Major intern-
ship at the Division of Molecular Toxicology.
During the latter project, I noticed that we could
easily implement our new applications with
methods that were developed by the Division of
Biomolecular Analysis. Therefore, we started a
collaboration project, which allowed me to com-
bine both my fields of interest. I graduated in
October 2006, and a month later, I started my
PhD project in the group of Prof. Hubertus Irth.
This project also combines analytical chemistry
with molecular toxicology. It is actually quite
natural that I ended up here: I kind of grew up
here’

Jon de Vlieger focuses on determining the chemi-
cal structure of biotransformation products of
drug-like compounds and on their biological
activity. ‘In the body, drugs are metabolized by
Cytochrome P450. The metabolites formed in this
process sometimes show additional biological
activity. This can be positive, but it may also lead
to unwanted side-effects. In my project, I want to
find out what these degradation products are and
what they do. My project therefore focuses on the
structure identification and the design of assays
for testing biological activity.’

‘Istudy a certain drug target for known drugs and
new compounds as follows: The compounds are
metabolized by Cytochrome P450 in vitro. The
resulting metabolites are separated using liquid
chromatography, after which their structures are
determined with mass spectrometry. A part of the
metabolites is directed to a biological assay, in
which the affinity to the drug target is tested.
With this set-up, the structure and the activity are
determined in parallel. In this way we can find
out what the metabolites are and what each

metabolite does. The final goal is to find new
leads. If we find a metabolite that has higher
affinity to the drug target than the original com-
pound, we can use that as starting point to design
new drugs.’

The first results are promising. ‘From a known
compound, we managed to find new metabolites
thatare active on the drug target. A partner in this
project is now going to continue with drug design
using these metabolites. I will continue with
other drug targets. For each drug target we have
to design a new assay and that is what I am doing

5

now.

What makes Jon de Vlieger so enthusiastic about
his project? ‘First of all, the project combines my
two fields of interest: drug metabolism and ana-
lytical chemistry. Additionally, I can work with
sophisticated techniques like high-resolution
mass-spectrometry. The biological part of this
project adds another dimension to it. Moreover,
the combination of those two fields provides a
real challenge.’

‘Another good aspect of my project is that it is
part of TI-Pharma. This facilitates our collabora-
tion with industrial partners, which I think is
quite extraordinary for a PhD-student. This way I
can experience how people at industry perform
their research. Moreover, because of TI-Pharma, I
have the feeling T am part of a bigger project.
Every PhD student is a specialist in his or her own
field, but by working together we can really make
progress. It makes the whole project multi-disci-
plinary and it also opens your own eyes to other
disciplines’.

Jon de Vlieger does not know yet what the future
will hold for him, but he does know that he wants
to stay in research. ‘Pharmaceutical Sciences is my
field of interest and I am highly motivated to per-
form research in this field. My ambitions have
always been to do research for a company. During
my PhD I have time to figure out whether that
option indeed suits me best.



Development of a comprehensive
screening system for endogenous
biomarkers of free-radical damage
Reactive oxygen species [ROS] and other free radi-
cals are very reactive molecules possessing unpaired
electrons. These compounds are not only produced
in endogenous metabolic processes, but also by
exogenous factors such as UV-light or chemicals.
The radicals can react with proteins, DNA, and cel-
lular membrane lipids. Due to their short lifetimes
and difficult detectability in biological matrices, it
is almost impossible to measure these compounds
directly. For this reason, there is a great need for
biomarkers of radical damage, which can be used to
monitor the involvement of this damage in the
pathogenesis of diseases or in the toxicity of xeno-
biotics. The main groups of products resulting
from free radical damage are: lipid peroxidation
[LPO] products, DNA-hydroxylation products, and
protein hydroxylation products. All of these
biomarkers can be detected in urine by analytical
techniques. DNA and protein biomarkers are typi-
cally measured with LC-MS[/MS], but GC-MS is
mostly used for LPO biomarkers. Different analyti-
cal techniques are used due the diversity of these
biomarkers. While LPO biomarkers, mainly alde-
hydes, are measured with LC-MS mainly in the
negative ionization mode, DNA and protein
biomarkers are measured in positive ionization
mode. Ideally, we want one single comprehensive
method for screening as much radical damage
biomarkers as possible.

Together with our colleagues from the Division of
Medicinal Chemistry, we have developed a novel
derivatization reaction, using positive ionization
electrospray MS, which enables the trace level deter-
mination of aldehydes produced in lipid peroxida-
tion in complex biological matrices such as urine.
This approach makes the interpretation and com-
parison of data much more straightforward and
overcomes the necessity of having three parallel
methods screening for biomarkers of free radicals.

Trans-2-pentenal derivative
Pentanal derivative

Benzoylcholine (IS) 3
Hexanal derivative

Cyclohexaldehyde
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Figure 2: Selective derivatization and LC-MS detec-

tion of aldehydes formed in lipid peroxidation.
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Close to the ultimate goal

‘A general clinical pharmacologist’ - is how Koos
Burggraaf considers his best job description. As director
Cardiovascular and Metabolic research at the Center for
Human Drug Research, he is involved in a fascinating
step in medicine and drug development: the first admin-
istration of drugs to humans. He manages these projects
for a broad range of diseases with many collaborators. In
these research projects, the guiding principle is to get as
much information as possible without jeopardizing the
safety of the participants.

His capacity to work on a broad range of diseases
originates from his two studies. ‘I was trained as a
physicianandalsograduatedinBiopharmaceutical
Sciences. As a student, I already noticed that
research fascinated me most. That is why I chose
to do a PhD, which I was lucky to do at the Center
for Human Drug Research [CHDR] under the
guidance of two important mentors: Professor
Adam Cohen and Professor Douwe Breimer. When
I joined CHDR there were only a few colleagues.
During the last two decades CHDR has grown
very fast, and I had the opportunity to grow with
the organization quite naturally.’

Koos Burggraaf’s group works on the testing of
drugs in the early stage of development that
involves both patients and healthy volunteers.
‘New medicines are generally investigated first
in healthy subjects before they are given to
patients. The volunteers do not have the disease
for which the drug is developed and it is thus
hard to study the intended effects of drugs in this
population. However, by using model systems it
is possible to test the intended drug effects
also in this population. We hope to get as much
information as possible with this approach,
while never neglecting the safety of the partici-
pants.’

“This is done for several disease states: cardiovascu-
lar [including coagulation], metabolic, and auto-
immune diseases. Although these are quite ifferent
diseases at first sight, they do have similarities.
Ilike working on so many different diseases; Iam a
generalist rather than a specialist and my training
has prepared me well for that.’

He illustrates the research of his group with the
work on drugs developed to treat chronic inflam-

mation. Although this condition is not present in
healthy volunteers, it is possible to determine the
effects of these drugs by simulating an inflamma-
tory state in the lab using blood from volunteers.
When the drug works, the blood collected from
subjects treated with the compound will show a
decreased inflammatory response. It is also nice
that this approach can be used in the pre-clinical
setting using animal blood, and later in the blood
collected from patients. Thus this approach allows
a ‘translation’ of information between animals,
healthy subjects and patients. Finally, although
these drugs are developed for chronic diseases, it
is likely that this research can help to gain more
insight in acute inflammation that accompanies
cardiovascular and metabolic diseases. It is a chal-
lenge to explore this.

New ideas are also being generated from the
group’s coagulation research. ‘Our group found
that certain anticoagulant drugs have unexpected
beneficial effects. We assume that this is clinically
important, but it has to be confirmed in patients
needing these drugs.’

The CHDR also focuses on the theme ‘drugs and
children’. Methods for measuring drug effects are
tested and the development of such methods is
the current focal point. These methods have to be
minimally harmful and applicable for many
drugs. We have some encouraging results and the
methods will be applied in clinical studies with
children soon.

A prerequisite to do this type of translational
research is to work closely together with people
who are responsible for the pre-clinical aspects of
drug development and with the clinicians who
have insight in the actual disease in humans and
know the yet unmet medical needs.

Solving these questions greatly contributes to Koos
Burggraaf’s motivation. ‘T also like the collabora-
tion with everybody involved in this translational
exercise. It is dearly needed and amazing to see the
synergy when people genuinely work together and
share their knowledge and expertise. There is
plenty to do and I would like to contribute.



Centre for Human Drug Research [CHDR]

Early involvement

in drug development

Adam Cohen
Joop van Gerven
Koos Burggraaf
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Kari Franson

20th anniversary: Twenty years behind
us and the future ahead

2007 was a memorable year as we celebrated our
20th anniversary extensively. A ‘Dinosaur’
Symposiumwasorganized atthe‘Muziekgebouw
aan ’t IJ’ in Amsterdam which was a huge suc-
cess. About 250 scientists congregated to hear
the speakers, Prof. Sir Colin Dollery [Senior
Advisor, GlaxoSmithKline], Dr. Toon Wilderbeek
[CEO, Organon] and Prof. Adam Cohen [CEO,
CHDR], discuss the potential factors for success
or failure in the pharmaceutical industry, com-
paring it with the evolution of the large sauri-
ans.

The development of resting state FMRI
of the brain in drug research

Dr. Serge Rombouts from Leiden University
Medical Center [LUMC] was awarded a grant
from the Netherlands Organization for
Scientific Research [NWO] for the project
‘The development of resting state fMRI of
the brain in drug research’. This project is a
collaboration with the Leiden University
Medical Center [LUMC], Leiden University,
and the Leiden Institute for Brain and Cognistion
[LIBC].

Using this grant, resting state functional-
MRI [RS-fMRI] will be developed for pharma-
cological purposes. The use of standard fMRI
in drug research is usually limited by the
need for brain activation paradigm that
demonstrates secondary drug-induced changes
in activated brain regions. RS-fMRI maps
the interactions between areas in the whole
inactivated brain. This recently developed
technique is not yet applied in CNS drug
development studies. Remco Zoethout from
CHDR and the Department of Radiology has
started to examine the effects of a range of
prototypic drug classes on RS-fMRI patterns in
healthy volunteers and patients with different
psychiatric disorders.

Cardiovascular and Metabolism
Research

Novel approaches are tested for the evaluation of
the HPA-axis, and for Diabetes research. The group
of Dr. Koos Burggraaf is currently able to perform
continuous glucose monitoring in tissue, and has
expanded the process with a variety of stable iso-
tope [clamp] challenges. Hereby, the influence of
drugs is investigated on active Glucagon-like pep-
tide 1 and other incretins, and micro-array mRNA
analysis using human tissues is implemented.
Coupled to detailed cardiovascular assessments,
these projects are an example of the integrated
approach needed in current drug development.

PET: a PD parameter for an
antipsychotic drug

The group of Prof. van Gerven at CHDR and the
PET-center of the Vrije Universiteit in Amsterdam
have collaborated in two highly successful
Positron Emission Tomography [PET] studies.
The first study was performed by the Department
of Psychiatry of University Medical Centre in
Utrecht, together with CHDR and the PET-center.
The effects of THC on dopamine release in the
basal ganglia were studied, using the THC-
challenge paradigm. The second study was set up
to determine the relationship between plasma
levels and the occupancy of the dopamine recep-
tor of an antipsychotic compound with novel
binding characteristics.

The smooth performance and intriguing results
of both studies confirms the added value of inte-
grating highly specialized expertise with logistic
and methodological support.

Extension to non-invasive airway-
sampling

Dr. Zuzana Diamant implements novel non-inva-
sive techniques in pulmonary studies to discover
and validate new biomarkers that can predict a
drug’s efficacy.

In parallel to exhaled nitric oxide and induced
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Key publications

sputum measurements, a new device has been
purchased: exhaled breath condensate. It allows
simple and non-invasive collecting of cooled,
exhaled air. This condensate can be analysed for
various components of lower airway inflamma-
tion, such as leukotrienes, nitric oxide-derived
products, and cytokines. The concentration of
these biomarkers may be indicative for activity/
severity of various pulmonary diseases, including
asthma and COPD. Subsequently, therapeutic
interventions may be modulated while measur-
ing these biomarkers. Our group has expanded
and now consists of 2 PhD-fellows working on
the validation of novel quantification techniques
for biomarkers from the upper and lower airways
[Diderik Boot], and on the applicability of these
biomarkers into the allergen challenge model
[Rob Zuiker]. Furthermore, Dr. Nicoletta Morelli
has been recently assigned to set up intervention
studies in asthma, using the mannitol broncho-
provocation test, and collaborates with Dr. Ingrid
De Visser-Kamerling on clinical immunopharma-
cology projects.

2007

Pharmacology mechanisms online
Kari Franson has provided an online database

containing illustrations of various pharmacologi-
cal mechanisms in the context of physiological
function. The Teaching Resource Centre [TRC]
website is developed to aid the education of med-
ical students from Leiden University Medical
Center [LUMC], but is accessible to all.

Changes were made to improve the user-friendli-
ness of the website. The changes include offering
a personalized database that recognizes the user
and what materials were previously accessed, a
better search function, and a new more modern
look. The website can be accessed via http://www.
medicaleducation.nl . Users can log in by provid-
ing a username and password, and can find the
database by searching the keyword ‘TRC’.

Van Doorn M,Vogels }J,Tas A,Van Hoogdalem E}, Burggraaf J, Cohen AF, and Van der Greef ) [2007].
‘Evaluation of metabolite profiles as biomarkers for the pharmacological effects of thiazolidinediones in Type 2

diabetes mellitus patients and healthy volunteers’ Br | Clin Pharmacol 63: 562-574

Brisbare-Roch C, Dingemanse J, Koberstein R, Hoever P, Aissaoui H, Flores S, Mueller C, Nayler O,
Van Gerven JMA, De Haas SL, Hess P, Qiu C, Buchmann S, Scherz M, Weller Th, Fischli W, Clozel
M, and Jencj F [2007]. ‘Promotion of sleep by targeting the orexin system in rats, dogs and humans. Nat Med
13:150-155

Boot JD, Haas SD, Tarasevych S, Roy C,Wang L,Amin D, Cohen }, Sterk PJ, Miller B, Paccaly A,
Burggraaf J, Cohen AF, and Diamant Z [2007]. ‘Effect of an NKI/NK2 receptor antagonist on airway

responses and inflammation to allergen in asthma Am ] Resp Crit Care Med 175:450-457
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Radiopharmaceutical chemistry
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Mission

The Radionuclide Centre [RNC] is part of the
department of Nuclear Medicine and PET
Research of the Vrije Univeristeit University
Medical Centre and a major part of the research at
the RNC is embedded within the drug develop-
ment research programme of LACDR.

The main research theme at the RNC is the devel-
opment of radio-labelled compounds for in vive
molecular imaging techniques using Positron
Emission Tomography [PET] and Single Photon
Emission Computed Tomography [SPECT], with
focus on the radionuclides ''C, *0, '*F, ®*Ga, *Zr,
1237, 1241 1817 and 'Lu. The RNC has a fully
licensed GMP Hotlab facility, where a range of
radiopharmaceuticals, from small drug-like mol-
ecules to monoclonal antibodies and proteins, are
prepared daily for application in humans.

New radiopharmaceuticals

In 2007, [*'C]docetaxel was administrated to
humans for the first time. This PET radiopharma-
ceutical was fully developed by the RNC and is
now in clinical evaluation in lung cancer patients.
More clinical research applications are foreseen.
Two new 'C labelled compounds for the hista-
mine H, receptor were developed, in collabora-
tion with the Division of Medicinal Chemistry
Amsterdam, which are currently being evaluated
in small animal studies. Furthermore, [''C]
AF150[b],an agonist PET ligand for the M1 recep-
tor, has been synthesized in a project financed by
the A.]J. Coops Foundation [a legacy of an impor-
tant former employee of the RNC]. In collabora-
tion with Prof. Abraham Fisher [Israel Institute
for Brain Research], AF150[b] was selected for its
selectivity and affinity for the M1 receptor.
At present, extensive autoradiographic and
animal studies with [''C]AF150[b] are on-going,
in order to evaluate its potential as a PET ligand.
Together with dr. Anne Marie van Dam and
Prof. Michael Kassiou [Sydney], [\*F]DPA714,
a new translocator protein [18kDa] PET ligand is

evaluated in animal models of multiple scleroses.
We developed an efficient synthesis of ['*F]trif-
luoromethane, which was found to be a versatile
synthon for the preparation of a variety of ['°F]
trifluoromethyl-substituted compounds.

Within an STW project on the visualization of the
HT1A receptor, cubyl-WAY derivatives were
bridgehead labelled with both '*I as '*F [CH,*F].
Especially the latter showed promising character-
istics in in vivo studies in rats.

In a collaborative effort with the BV Cyclotron VU
and IBA, a project [dr. Jonas Eriksson] was initi-
ated with the goal to increase specific activity of
11C by a factor of 20. This increased specific activ-
ity is required for the latest generation of high
affinity PET ligands, as well as for small animal
PET studies. Together with the BV Cyclotron VU
and IBA Molecular, the commercial production of
1241 [halflife 100 hours] was established, soon to be
followed by *Zr [halflife 78 hours]. These long-
lived positron emitters are particularly attractive
for PET imaging and quantification of slow kinet-
ic pharmaceuticals, such as monoclonal antibod-
ies [i.e. immuno-PET]. Kit procedures for efficient
radiolabelling of antibodies with **Zr were devel-
oped [Nature Protocols open access network].

Radiopharmaceuticals for human appli-
cation

Currently 31 radiopharmaceuticals are available
from the RNC GMP Hotlab facility for human
use. A full list can be found at the RNC website
[www.rnc.vu.nl]. In order to make PET radiophar-
maceuticals widely available in the Netherlands,
the RNC has, in an ongoing effort, developed
GMP compliant production methods for [**F]pro-
line, ['*F]FLT, ['*F]FAZA, ['*F]fluoromethylcho-
line, and [**F]fluoride. With the non-commercial
availability of these radiopharmaceuticals, PET
centres without facilities for GMP compliant radi-
opharmaceutical production can perform clinical
research using PET. Several clinical trials were
initiated in which immuno-PET is used for the
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A lifelong of radiopharmaceutical chemistry

Not many people are so lucky to find the perfect job early
in life, but Bert Windhorst is one of them. He has spent
his whole working life so far at or very near LACDR in
Amsterdam. Radiopharmaceutical chemistry is what
keeps him there: ‘I like this research very much and it is
always a big challenge.’

Bert Windhorst is a long-term inhabitant of
LACDR in Amsterdam. ‘T studied Pharma-
cochemistry at the Vrije Universiteit [VU], where
I specialized in medicinal chemistry. After I
graduated, I worked for a year at a company con-
nected to the VU, so I did not go far away. I
returned to the Department of Medicinal
Chemistry and the Radionuclide Center [RNC]
for my PhD. The RNC started a group for Positron
Emission Tomography [PET] right after I fin-
ished my PhD and they needed someone with
experience in radiopharmaceutical chemistry. I
started there as a Post-Doc and after one and a
half year the position became permanent. I am
still working at the RNC, although now as an
associate professor.’

What is this research project that keeps him
bound to LACDR? ‘My research group works on
the development of radiopharmaceuticals for
PET. With this scanning technique, we can moni-
tor the distribution of a radiolabeled compound
in a2 human or animal body. We can determine
both the exactlocation of the radioactivity, as well
as the exact amount. In this way, we are even able
to measure for instance the occupancy of recep-
tors in the brain.

‘We develop radiolabeled compounds for PET,
which are usually based on known drugs. When
we have a certain target in mind, we look for com-
pounds that are selectively active on that target.
Then we design a strategy to label the compound
with !C or '®F, which are positron emitters.
Physicians use these compounds for making PET
scans, for example to determine the distribution
of a medicine or to monitor drug effects. We do
actually a lot of organic chemistry, but it is a very
special kind of organic chemistry because we
work with very small amounts of compounds.
Working with radioactivity requires specialized
safety conditions, since the safety of our employ-
ees is of course of utmost importance.’

To illustrate the activities of his research group,
Bert Windhorst gives a recent example: ‘We radi-
olabeled the drug Docetaxel, a chemotherapeutic
that is used against breast and lung cancer.
However, Docetaxel does not provide positive
results in all patients and has very unpleasant side
effects. We postulate that patients, who can be
successfully treated with Docetaxel, can be select-
ed by a PET-scan with the radiolabeled drug. For
the other patients, physicians can switch to an
alternative therapy and the patients do not have
to be burdened with the side effects of Docetaxel.
In this way, our work actually contributes towards
personalizing medicine. Very recently, we have
started administrating ['!C]Docetaxel in
patients.’

What motivates Bert Windhorst for doing this
research for all those years? ‘Radiopharmaceutical
chemistry is very close to the application of drugs,
but is still fundamental research as well. Our
compounds are directly used in patients and the
interaction with physicians makes this research
especially attractive. Figuring out how to build in
a radioisotope is fundamental research, and
remains a big challenge. Few pharmaceutical sci-
entists work on such a fundamental level and are
at the same time so close to application as we are.
This diversity makes the research very rewarding.
The VU is one of the two places in the Netherlands
with all the required facilities for my research, so
that is another reason why I have stayed at the
RNC all this time.

Bert Windhorst has many plans for the future:
‘First of all, I want to train more PhD students
and Post-Docs. It is still a small discipline, while
the demand for PET ligands is very large. I also
want to improve the education of radiopharma-
ceutical chemistry. At this time there is no course
on radiopharmaceutical sciences in the
Netherlands.Ihope to set one up at our university
within the next two years. And for me? I will stay
put; I cannot imagine doing anything else.’



evaluation of novel or monoclonal antibodies and
for the selection of patients most likely to benefit
from therapy with these antibodies [novel or
FDA/EMEA approved].

EURIPIDES

Together with 14 other research groups, includ-
ing the Division of Pharmacology, the KP7 col-
laborative project EURIPIDES [co-ordinated by
Matthias Koepp, UCL, London] was granted 7
million Euros. This grant allows the department
of Nuclear Medicine and PET Research to appoint
3 PhD students, 2 research technicians and one
Post-Doc [based at LACDR Leiden], for developing
PET radiopharmaceuticals to study the role of
PgP in pharmacoresistance.

International Symposium of
Radiopharmaceutical Sciences [ISRS]
Atthe 17" ISRSinAachen [April2007],Amsterdam
was awarded to host the 19" edition [in 2011] of
this bi-annual world symposium amongst strong
competition from 2 other cities. Bert Windhorst,
Chairman of ISRS 2011, successfully defended
the Amsterdam bid at the board of directors meet-
ing of the Society for Radiopharmaceutical
Sciences. With approximately 1000 participants
and alarge commercial exhibition it is the largest
scientific meeting in its field.

Key publications 2007

Van Dongen GAMS,Visser GWM, Lub-de Hooge MN, De Vries EG, and
Perk LR [2007]. ‘Immuno-PET: a navigator in monoclonal antibody development

and applications.’ The Oncologist in press

Klok RP, Klein PJ,Tolboom N,Van Berckel BNM, Lammertsma AA, and
Windhorst AD [2008]. ‘Synthesis of 2-[I,l-dicyanopropen-2-yl]-6-[2-['*F]-
fluoroethyl]-methylamino-naphtalene [['*FJFDDNP]. Appl Rad Isotop 66: 203-207

Lubberink M, Luurtsema G,Van Berckel BNM, Boellaard R, Toornvliet R,
Windhorst AD, Franssen EJF, and Lammertsma AA [2007]. ‘Development
of a tracer kinetic model for quantification of P-glycoprotein function using
[R]-["'C]verapamil and PET. | Cereb. Blood Flow Metab 27: I-10

The total scientific output 2007 of this division can be found on the Website: www.LACDR.nl
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Staff Profile [per 3| December 2007]

Directors of Research

Meindert Danhof, PharmD, PhD, Professor of Pharmacology
[e-mail: m.danhof@lacdr.leidenuniv.nl]

Professor Danhof studied Pharmacy at Groningen University
and received his Pharm D in 1976. His PhD was obtained from
Leiden University in 1980 under the direction of Professor D.D.
Breimer. From 1980-1983, he was a post-doctoral research fel-
low with Professor G. Levy, in the Department of Pharmaceutics,
State University of New York at Buffalo, USA and received further
specialist training in clinical pharmacology as a visiting scientist
at Stanford University Medical center between 1983-1986.
Professor Danhof’s research interest is in the development of
new theoretical concepts in pharmacokinetic-pharmacodynam-
ic [PK-PD] modeling. In recent years, important contributions in
his research have been on the incorporation of i] receptor theory
and ii] dynamical systems analysis. This has resulted in a new
class of ‘mechanism-based’ PK-PD models with considerably
improved properties for extrapolation and prediction. His most
recent research focuses on the development of novel concepts of
‘disease system analysis’.

Meindert Danhof has an active interest in the dissemination
of PK-PD modeling concepts through the organization of
international conferences, workshops and courses. He is the
Founder and Chairman of the series of international confer-
ences ‘Measurement and Kinetics of In Vivo Drug Effects’ in
Noordwijkerhout, the Netherlands in 1990, 1994, 1998, 2002,
and 2006. In 1998, he has established LAP&P Consultants
BV, which provides a professional infrastructure for consul-
tancy services in the area of advanced PK/PD modeling to the
pharmaceutical industry, including actual data-analysis and
clinical trial simulation. In 2007, he was the founder of the
‘TIPharma mechanism-based PK-PD modeling platform’, which
aims at the development of a mechanism-based PK-PD model
library and database for application in drug discovery and
development.

Meindert Danhof has been an AAPS Fellow since 1998. In
1993, he received the Organon Research Prize for his contribu-
tions to research on PK/PD relationships and in 1997 the ‘FIP
Pharmaceutical Scientist of the Year Award’ at the 57 World
Congress of Pharmacy and Pharmaceutical Sciences in Vancouver,
Canada. In 2004, he received the Rawls Palmer Award at the 105™
Annual Meeting of the American Society for Clinical Pharmacology
and Therapeutics in Miami, USA, and in 2006 he received the
‘New Safe Medicines Faster Award’ of the European Federation of
Pharmaceutical Sciences. Meindert Danhof is listed in the ISI-list
of Highly Cited Researchers [www.isihighlycited.com)].

Nico P.E. Vermeulen, PhD, Head, Professor of Molecular
Toxicology

[e-mail: npe.vermeulen @few.vu.nl]

Professor Vermeulen graduated in Chemistry in 1975 at the
Catholic University of Nijmegen. In 1980, he obtained his
PhD in Pharmacology from the University of Leiden. In 1985,
he was appointed professor of Molecular Toxicology at the
Vrije Universiteit, Amsterdam. Amongst others, he is organ-
izer of the yearly [Dutch] Post-academic Course on General
Toxicology, the yearly international LACDR/EUFEPS course
on High-Throughput Drug Metabolism and Disposition, and
of the PharmSciFair 2005 and 2009 in Nice, a member of the
Committee for the Registration of Toxicologists, chairman
of the Section Pharmacochemistry of the Royal Netherlands
Chemical Society [KNCV], a member of the Future Strategies
Committee of the KNCV, and councillor of the European Society
of Biochemical Pharmacology [ESBP]. He was/is President-
elect [2000-2001], President [2002-2003], Past-president [2004-
2005], and Honorary Life-time member of the International
Society for the Study of Xenobiotics [ISSX]. In 2006, he received
the European ISSX Scientific Achievement Award. Professor
Vermeulen is on the editorial boards of the journals Biomedical &
Environmental Sciences, Biochemical Pharmacology, Chemico-Biological
Interactions, Chirality, Chemistry & Biodiversity, Chemical Research
in Toxicology, Drug Metabolism Reviews, Expert Opinions in Drug
Metabolism & Toxicology, Toxicology and Xenobiotica. He is associate
editor of Current Drug Metabolism and Drug Metabolism Letters and
editor of Environmental Toxicology & Pharmacology. Work of him
and his group is since 2001 taken up in the ISI-list of Highly
Cited Researchers [www.ISIHighly Scited.com]

Medicinal Chemistry Leiden

Ad P. IJzerman, PhD, Head, Professor of Medicinal Chemistry,
Leiden

[e-mail: ijzerman@lacdr.leidenuniv.nl]

Prof. IJzerman studied pharmacy at the University of Utrecht.
In 1979, he graduated with a specialisation in pharmaceutical
chemistry, and one year later he qualified as a pharmacist. He
received his PhD from the Vrije Universiteit in 1985, on a subject
in the area of receptor research. He was appointed assistant and
associate professor of medicinal chemistry in Leiden in 1985 and
1992, respectively, professor of receptor medicinal chemistry at
the Vrije Universiteit from 1998 till 2002, and full professor of
medicinal chemistry at Leiden University in 2000. He has been
awarded on many occasions for his research and teaching. Prof.
IJzerman is currently involved in research on adenosine recep-
tors and related proteins with emphasis on new concepts such as
inverse agonism and allosteric modulation. He serves as a mem-
ber to the editorial board of the Journal of Medicinal Chemistry,
ChemMedChem, Chemistry&Biodiversity, Drug Development
Research, Purinergic Signalling and of Molecules. He is also a
member of the IUPHAR adenosine receptor and nicotinic acid
receptor nomenclature committees.

Willem J. de Grip, PhD, Professor of Membrane Receptor
Chemistry [20%]

[e-mail: wdegrip@oase.uci.ru.nl |

Professor de Grip is associate professor at the Department of
Biochemistry, Nijmegen Centre for Molecular Life Sciences of
the Radboud University Nijmegen. He studied chemistry at the
University of Nijmegen and graduated with a specialization
in biochemistry. In 1974, he received his PhD from the same
university on a subject in the area of visual pigment research.
In 1999, he was appointed as part-time professor of membrane
receptor chemistry at both the LACDR and LIC [Leiden Institute
of Chemistry]. This term was renewed in 2004. His major interest
lies in mechanistic characterization of G protein-coupled recep-
tors, for which large-scale functional expression, and several bio-
chemical and biophysical techniques are used as primary tools.

Margot W. Beukers, PhD, Project Manager

[e-mail: beukers@chem.leidenuniv.nl]

Dr Beukers studied Bio-Pharmaceutical Sciences at the
University of Leiden and obtained her PhD degree in 1995.
She has been working on the development of selective lig-
ands for insulin-like growth factor receptors, ecto-ATPase and
more recently for G protein-coupled receptors. Her interest
in G protein-coupled receptors is further illustrated with her
contributions to the GPCRDB [G protein-coupled receptor
database; http://www.gpcr.org/7tm], in particular with respect
to receptor mutation data. In addition, she has worked on high
level expression of the histamine H2 receptor in insect Sf9 cells
together with Prof R. Leurs and Prof W. de Grip. As an assistant
professor she continued to work on receptors using an array
of biochemical, molecular biology and biophysical techniques
including the use of yeast together with random mutagen-
esis to unravel the mechanisms underlying receptor activation.
Currently she has moved on to project management running
two TI-Pharma projects: ‘the GPCR forum’ and ‘the mechanism-
based PK-PD modeling platform’.

Johannes Brussee, PhD, Assistant Professor of Medicinal
Chemistry

[e-mail: brussee@chem.leidenuniv.nl]

Dr Brussee studied chemistry at Leiden University. In 1983
he graduated with a specialisation in organic chemistry. He
received his PhD. from the same university in 1992, on the
subject ‘Chiral cyanohydrins, versatile building blocks in
organic synthesis’. He was appointed lecturer in Bio-Organic
Chemistry in 1985 within the premises of the Leiden Institute
of Chemistry. Since then, Dr Brussee was particularly involved
in research on asymmetric synthesis of chiral compounds. After
joining the LACDR ranks as an assistant professor, he is focus-
sing now on the development and synthesis of biologically
active compounds, in particular ligands for purinergic receptors.

Postdoctoral fellows
Rob Lane, PhD [TI-Pharma]



Raj Narlawar, PhD [TI-Pharma]
Shagufta, PhD [TI-Pharma]
Joanke Bikker-Graveland, PhD [NWO]

PhD Students

Virginie Friih, MSc [together with Leiden Institute of Chemistry]
Laura Heitman, MSc [TI-Pharma]

Eelke van der Horst, MSc [TI-Pharma]

Qilan Li, MSc [TI-Pharma]

Kai Ye, MSc [TI-Pharma]

Miriam Peeters, MSc [TI-Pharma]

Gerard van Westen, MSc [industry]

Technical Staff

Thea Mulder-Krieger, PhD
Henk de Vries, BSc

Regina Struensee-Link, BSc
Jacobus van Veldhoven, Bsc
Elisabeth Klaasse, MSc

Medicinal Chemistry Amsterdam

Rob Leurs, PhD, Head, Professor of Medicinal Chemistry
[e-mail: rleurs@few.vu.nl]

Professor Leurs studied Pharmacochemistry at the Vrije
Universiteit and graduated in 1987. He thereafter started
his PhD research in the area of G-protein coupled receptors
and obtained his PhD from the Vrije Universiteit in 1991.
As a postdoctoral fellow [1992-1993] at INSERM [Unite de
Neurobiologie and Pharmacologie, Paris], he was involved in
the cloning genes encoding histaminergic and serotonergic
receptors. Thereafter, he was awarded with a 5 year fellowship
[1993-1998] of the Royal Netherlands Academy of Arts and
Sciences. He was appointed as assistant and full professor in
Medicinal Chemistry in 1998 and 2000. From 2003 to 2005,
he was one of the two scientific directors of the LACDR. As of
fall 2005 he joined the Executive Board of the Top Institute
Pharma. He was awarded the Galenus research prize [1997], the
Organon Award for Pharmacology [2000], a Pfizer Academic
Award [2001] and a STW/NWO Pionieer grant [2001]. Professor
Leurs is currently involved in research on G-protein coupled
receptors, with specific emphasis on the ligands and receptor
proteins for histamine and chemokines.

Henk Timmerman, PhD, Professor of Pharmacochemistry,
emeritus

[e-mail: henktim@planet.nl]

Professor Timmerman received his PhD in 1967. Until 1979,
he was employed by the pharmaceutical industry. Since then,
he was professor of pharmacochemistry at the Faculty of
Chemistry, Vrije Universiteit Amsterdam. From 1991 until
2003, he was Director of Research of LACDR. His research
program mainly concerns the different histamine receptors
and their ligands. Professor Timmerman has numerous func-
tions in national and international scientific organizations.
Professor Timmerman received the 1998 Nauta Award of
the European Federation Medicinal Chemistry and the 1998
Dr Saal van Zwanenberg-Organon Prize. Since 2003, he is
Honorary member of the Royal Netherlands Chemical Society.
He received a doctorate h.c. of the Gadjah Mada University,
Yogyakarta Indonesia [2003] and the Medical University of
Lodz, Poland [2004]. In addition, professor Timmerman is
[or has been] consultant to a number of pharmaceutical
industries.

Martine J. Smit, PhD, Professor of Receptors and molecular
communication

[e-mail: mj.smit@few.vu.nl]

Dr Smit studied Pharmacochemistry at the Vrije Universiteit
Amsterdam and graduated in 1991. At the same University at
the section of Molecular Pharmacology, she obtained her PhD
in 1995 on the regulation of histamine receptors. Thereafter,
she joined the group of Professor R. Iyengar [Department of
Pharmacology, Mount Sinai School of Medicine] in New York
for 3,5 years. As a post-doc, her research focused on signal trans-
duction mechanisms, related to cell proliferation. In 1999, she
was awarded a fellowship of the Royal Netherlands Academy
of Arts and Sciences. Her research interests are directed at the
understanding of signaling networks and ligands acting at his-
tamine and human and virally encoded chemokine receptors. In
2002, Dr Smit was awarded the Galenus research prize for her
work on constitutively active receptors. In 2004, she obtained
a NWO VIDI grant for her work on HCMV-encoded GPCRs.
In November 2005, Dr Smit was appointed the Fenna Diemer
Lindeboom chair within the Faculty of Science at the Vrije
Universiteit Amsterdam. In 2007 professor Smit was awarded
the Organon Award for Pharmacology.

Iwan J.P. de Esch, PhD, Assisant Professor

[e-mail: i.de.esch@few.vu.nl]

Dr Iwan de Esch studied organic chemistry at the University
of Nijmegen. From 1994-1998 he did his PhD research at
the department of Pharmacochemistry, Vrije Universiteit
Amsterdam. In 1998, he joined as a post-doc the Drug Design
Group in the Pharmacology Department of the University
of Cambridge, UK. This academic group formed the basis
of the successful TeknoMed drug design collaboration with
Rhone-Poulenc Rorer. Dr de Esch is a co-founder of De Novo

Pharmaceuticals, a company that spun out of the University of
Cambridge in the year 2000. The company applies state of the
art drug design methodologies to the novel therapeutic targets
emerging from genomics. Dr de Esch returned to academia
in 2003 to become an assistant professor of the Medicinal
Chemistry Group at the Vrije Universiteit Amsterdam. His main
interests are in translating the abundantly available structural
and ligand-based data into new drugs, by the design of focused
compound libraries and the synthesis of ligands using parallel
chemistry approaches. He is involved in several Top Institute
Pharma projects and in 2007 has successfully applied for two
STW projects and two European Union Framework FP7 grants.
In 2007, he also became co-founder of IOTA Pharmaceuticals,
a company that is aimed to valorize the successful Fragment-
Based Drug Discovery research line.

Marco Siderius, PhD, Assistant Professor.

[e-mail: siderius@few.vu.nl]

Dr Marco Siderius studied experimental biology at the Univer-
sity of Amsterdam. In1995, he received his PhD in 1995 at the
University of Amsterdam for his work on the role of calcium and
calcium-regulated protein phosphorylation in sexual reproduc-
tion of the green alga Chlamydomonas eugametos. He then joined
the department of Biochemistry and Molecular Biology at the
Vrije Universiteit as post-doc in an EEC-sponsored interna-
tional collaboration, investigating the adaptive responses of the
yeast Saccharomyces cerevisiae to stress. He continued his research
at the Vrije Universiteit where his interest got more focused on
the signal transduction pathways involved in the adaptation to
high osmolarity. In 2001, he was appointed assistant professor
in the Dept. Biochemistry and Molecular Biology, studying the
MAPK signaling pathways in yeast and the role of molecular
chaperones like Hsp90/Cdc37 therein. In 2006, he joined the
Medicinal Chemistry group.

Eric E.J. Haaksma, PhD, Extra-ordinary Professor

[e-mail: eric.haaksma@vie.boehringer-ingelheim.com]

Eric Haaksma studied Pharmacochemistry at the Vrije Univer-
siteit and graduated in 1987. He thereafter started his PhD
research in the area of molecular modeling of G-protein coupled
receptors and their ligands. Part of the work was performed
at the Mount Sinai School of Medicine in New York, USA. He
obtained his PhD from the Vrije Universiteitin 1991. Afterwards
he joined as Lableader the molecular modelling group of
Boehringer Ingelheim in Biberach. In 1997, he was promoted to
Groupleader of the newly established group Structural Research,
which comprised laboratories for Molecular Modeling, X-ray,
NMR and Molecular Biology. Since 2000 he holds the position
of Head of the department Medicinal Chemistry at Boehringer
Ingelheim Austria in Vienna. In January 2006, he has been
appointed the chair ‘Receptor Pharmacochemistry’.

Postdoctoral fellows

Aldo Jongejan, PhD [NIH]

Sven Jaehnichen PhD [TI-Pharma/industry]
Marola van Lipzig MSc [industry]

Dennis Verzijl, PhD [industry]

Henry Vischer, PhD [NWO-STW, VENI]
Maikel Wijtmans, PhD [industry/TI-Pharma]

PhD Students

Atilla Akdemir MSc [NWO-Mozaik]
Gerold Bongers MSc

Ewald Edink MSc [TI-Pharma]

Patricia Hawle MSc [NWO-CW]
Gerdien de Kloe MSc [TI-Pharma]
Petra de Kruif, MSc [TI-Pharma]

Oscar van Linden MSc [STW]

Ellen Langemeijer MSc [NWO-CW-VIDI]
David Maussang MSc [NWO-CW-VIDI]
Herman Lim MSc [NWO-STW]
Kamonchanok Sansuk, MSc

Erik Slinger Msc [NWO-CW-ECHO)]
Rogier Smits MSc [NWO-CW]

Anne Watts [TI-Pharma]

Technical Staff/Educational Staff
Jan Paul Bebelman

Leontien Bosch [industry]

Cindy van Dam

Saskia Hulscher

Elwin Jansen [NIH]

Andrea van de Stolpe

Mark Verheij [NWO-STW]

Obbe Zuiderveld

Pharmacology

Meindert Danhof, PharmD, PhD, Head, Professor of
Pharmacology & Director of Research of LACDR
[m.danhof@lacdr.leidenuniv.nl]

[see ‘Directors of Research’ for c.v.]

A.[Bert] G. de Boer, PhD, Associate Professor, Head Blood-
Brain Barrier Research Group.

[e-mail: b.boer@lacdr.leidenuniv.nl]

Followinghis graduationin 1973 [specialisation pharmacology],
Dr De Boer qualified as a pharmacist at Groningen University
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in 1974. In 1979, he received his PhD from Leiden University
[Prof. D.D. Breimer]. Subsequently, he worked five years in the
Department of Pharmaceutical Technology on rate-controlled
polymeric and osmotic drug delivery systems. In 1984, he start-
ed with his present research in the Division of Pharmacology
[LACDR]. In 1999, he took over the responsibility for the Blood-
Brain Barrier Research Group following the appointment of
Prof. Breimer as Rector Magnificus of Leiden University. His
research focuses on the functionality of the blood-brain barrier
[BBB] under disease conditions and on drug transport and tar-
geting to the brain. Recently a novel drug targeting technology
including a human applicable ligand was discovered that can be
applied to target large molecules like enzymes, genes and RNAi
to the brain and to treat diseases with inflammatory events
like multiple sclerosis, stroke, Parkinson, Alzheimer, epilepsy,
tumours. Dr de Boer is partners and co-founder of to-BBB [www.
toBBB.com] a spin-off company which is focused on targeted
drug delivery to the brain. Three collaborative research projects
were granted by the Sanfilippo Syndrome Medical Research
Foundation, the Internationale Stichting Alzheimer Onderzoek
and STW to deliver sulphamidase [to treat MPS-IIIA], neprilysin
[to treat Alzheimer’s disease] and a neurotrophic growth factor
[to treat ischemia] to the brain. In addition, he also collaborates
with Prof. M. H.M. Noteborn [LIC, Leiden University] on target-
ing apoptin to [brain] tumours. He is chairman of the Scientific
Advisory Board of to-BBB, member of the Scientific Advisory
Board of the Centre for Human Drug Research and he is one of
the two coordinators of the Dutch Network on Advanced Drug
Delivery/Drug Targeting.

Elizabeth C.M. De Lange, PhD, Assistant Professor

[e-mail: l.lange@lacdr.leidenuniv.nl]

Elizabeth CM de Lange graduated in Biophysical Chemistry and
obtained her PhD on ‘The Use of Intracerebral Microdialysis to
Study the Blood-Brain Barrier [BBB] Transport Characteristics
of Drugs’. In this research, the microdialysis technique was
validated for the iz vivo determination of BBB transport in rats,
and continued for active BBB transport by the investigation on
the role of the P-glycoprotein efflux transporter in BBB trans-
port using Pgp-knockout mice. Her current research program
concentrates on the mechanisms and kinetics of drug transport
between plasma and the direct environment of pharmacological
targets in the CNS. This is dependent on i] the kinetics of pro-
tein binding in plasma, ii] the mechanisms and kinetics of trans-
port across the BBB, and iii] the interaction with the specific
targets in the brain. Special emphasis lies on changes in BBB
functionality in neurodegenerative disorders, with the focus
on epilepsy and Parkinson’s disease. Herein, microdialysis is
used to determine the time course of drug as well as biomarker
concentrations in brain extracellular fluid. In addition, imaging
technologies are included. Advanced mathematical modelling
is used to model pharmacokinetic-pharmacodymanic relation-
ships and disease progression. Dr de Lange was the co-founder
and [co]Chair at the 1rst, 2" and 5™ of the series of International
Symposia on Microdialysis in Drug Research and Development.
Furthermore she is the current ‘Past-Chair’ of The Microdialysis
Focus Group of the American Association of Pharmaceutical
Sciences [AAPS], a member of the Editorial Board of the Journal
of Pharmaceutical Sciences, and Director of Pharmacokinetic
microdialysis studies at Brains On-Line in Groningen, The
Netherlands [www.brainsonline.org]. The mission of Brains
On-Line is to provide pre-clinical contract research services to
facilitate the development of new drugs that target the central
nervous system [CNS].

Oscar Della Pasqua, PhD, Assistant Professor

[e-mail: odp72514@gsk.com]

Dr Oscar Della Pasqua received his PhD from Leiden University
in 1998 [Professors M. Danhof and D.D. Breimer] and subse-
quently joined GlaxoSmithKline in the UK in the Division of
Clinical Pharmacology and Discovery Medicine.

The research of Dr Della Pasqua focuses on longitudinal mark-
ers of the response to drug treatment in relation to the natural
course of chronic diseases. This includes the extrapolation of
PK/PD relationships from health to disease states and char-
acterisation of placebo response in clinical trials. Important
elements of this research are i] the pathological process itself, ii]
the response to treatment compliance, and iii] feedback control
mechanisms [homeostasis and system dynamics] activated by
pharmacological activity. This new class of PK/PD models will
enable simulation and prediction of response to treatment for
time- and rate-dependent processes. Dr Della Pasqua is a mem-
ber of the Executive Board of the TEDDY Network of Excellence
for paediatric drug development and therapeutics, under the
auspices of the European Union [FP6 Research Programme]. In
2004, he became a member of the Editorial Board of the Journal
of Pharmacokinetics & Pharmacodynamics.

Rob A. Voskuyl, PhD, Assistant Professor

[e-mail : r.voskuyl@lacdr.leidenunivl.nl]

DrVoskuylinitially studied pharmacy in Leiden, butlater switched
to chemistry and graduated in 1973. After graduation he was
employed by the Epilepsy Centre in Heemstede [currently, SEIN-
Epilepsy Institute of The Netherlands Foundation] and received
his PhD in 1978 at Leiden University [Professor E.L. Noach]. This
work was carried out at the Department of Physiology in Leiden
and concerned the electro-physiological analysis of epileptic phe-

nomena and anti-epileptic drug effects in brain slices in vitro. In
1981, he worked at the department of Histology in G6teborg with
Professor H. Hydén and Professor A. Hamberger. Mechanisms of
epileptogenesis and anti-epileptic drug action have always been
the main topic, but focus gradually shifted from electro-physiol-
ogy invitro to the study of development of pharmaco-resistance in
vivo. The collaboration with the Division of Pharmacology started
in 1986, resulting in the formal appointment as staff member of
the division of Pharmacology in 2000.

Dr Voskuyl is member of the scientific board of SEIN, mem-
ber of the Section for Scientific Research of the Dutch League
against Epilepsy and member of Editorial Board of Epilepsia.

Joost de Jongh, PhD, Assistant Professor

[e-mail: j.dejongh@lapp.nl]

Dr Joost de Jongh studied chemistry in Amsterdam, and gradu-
ated in 1988. In 1994, he received his PhD at the University of
Utrecht on research into pharmacokinetic mixture interactions
betweenchlorinated dioxinsand biphenyls. From 1994-1999,he
was Assistant Professor of Biokinetic Modelling at the Research
Center of Toxicology [RITOX] of Utrecht University. In that
capacity he was involved in research on the integration of in vitro
studies with physiologically based pharmacokinetic and phar-
macodynamic [PB-PK/PD] models for neurotoxicity assessment.
In 1999, he became senior consultant at the Leiden Advanced
Pharmacokinetics and Pharmacodynamics Consultancy Group
[LAP&P Consultants BV]. In 2000, he was appointed Assistant
Professor of Applied PK/PD Data-analysis at Leiden University.

Bart A. Ploeger, PharmD, PhD, Assistant Professor

[e-mail: b.ploeger@lapp.nl]

Dr Bart Ploeger studied Pharmacy at Groningen University
where he received MSc and PharmD degrees in 1994 and
1996 respectively. He received his PhD in Pharmacology &
Toxicology at the University of Utrecht under the direction
of Professor W. Seinen. In 2000, he became senior consultant
and in 2005 Chief Scientific Officer at the Leiden Advanced
Pharmacokinetics and Pharmacodynamics Consultancy Group
[LAP&P Consultants BV]. In 2001, he was appointed Assistant
Professor of Applied PK/PD Data-analysis at Leiden University.

Catherijne A.J. Knibbe, PharmD, PhD, Assistant Professor
[e-mail: c.knibbe@antoniusmesosgroep.nl]

Dr Catherijne Knibbe is a hospital pharmacist and clinical
pharmacologist at the Department of Clinical Pharmacy of the
St. Antonius Hospital in Nieuwegein. She received her PhD at
Leiden University in 2002, based on a collaboration with the
St. Antonius Hospital, which resulted in the Best PhD Thesis
Award in Clinical Pharmacology of the Dutch Society of Clinical
Pharmacology and Biopharmacy in 2002. Since 2003, she has an
appointment as staff member of the Division of Pharmacology
at Leiden University and as a research fellow at the Department
of Paediatric Surgery, Sophia Children’s Hospital Rotterdam
[Professor D. Tibboel]. Her clinical activities are focused on
anaesthesiology and intensive care, membership of medical eth-
ics committee [VCMO, Nieuwegein] and supervision in Clinical
Pharmacology training program. In July 2006, she received a
Veni award from the Dutch Organization of Scientific Research
NWO allowing her to combine clinical responsibilities as a hos-
pital pharmacist-clinical pharmacologist with the start up of a
research group on rational dosing schemes for paediatric indica-
tions, in a partnership between the Division of Pharmacology,
LACDR in Leiden, the Dept. of Paediatric Surgery, Sophia
Children’s Hospital Rotterdam [Professor D. Tibboel] and Dept.
of Immunology, Wilhelmina Children’s Hospital, Utrecht
[Professor E. Sanders]]. The research of Catherijne Knibbe focus-
es on the clinical application of population PKPD modelling for
individualisation of dosing regimens for special patient groups
who have traditionally been excluded from studies, such as
children, intensive care patients [mainly elderly] and morbidly
obese patients.

Postdoctoral fellows

Ralph Clinckers, PhD [Collaboration with Free University
Brussels]

Jaap Rip, PhD [Financed by STW]

Gu Pei Fei [Financed by KNAW - China exchange programme]

PhD students

Massimo Cella [Financed by Industry]

Anne Chain, MSc [Financed by TIPharma]
Chantal J.Y. Hubens [Fellowship SEIN]
Tarjinder Sahota, MSc [Financed by Industry]
Gijs W. Santen, MSc [Financed by Industry]
Jasper Stevens, MSc [Financed by Industry]
Joost Westerhout, MSc[Financed by TI-Pharma]

Technical Staff

Hendrik Kommerie [Financed by STW]
Dirk Jan van de Berg

Robin Hartman

Molecular Toxicology

Nico P.E. Vermeulen, PhD, Head, Professor of Molecular
Toxicology

[e-mail: npe.vermeulen @few.vu.nl]

[see ‘Directors of Research for c.v.]



Peter D.J. Grootenhuis, PhD, Extra-ordinary Professor
[e-mail: pdj.grootenhuis@few.vu.nl]

Dr Peter Grootenhuis was appointed in Amsterdam, in 2005, as
‘extra-ordinary’ professor at a part-time chair, entitled: ADME,
Virtual Screening and Design’. Grootenhuis graduated in Chemistry
at the University of Utrechtand received in 1987 his PhD-degree
from Prof. D. Reinhoudt, University of Twente. After that he
did a 2 years post-doc with Prof. Kollman at the University of
California at San Francisco. He was subsequently employed
by Organon, Combichem, Dupont, Bristol-Meyers Squibb and
Deltagen. Grootenhuis is currently Senior Director ‘Discovery
Chemistry’ at Vertex Pharmaceuticals in San Diego, USA. He
has published over 100 scientific papers and is co-inventor of
20 patents. Amongst others, he received the Gold Medal of the
Royal Dutch Chemical Society. In Amsterdam, Grootenhuis will
be teaching computational drug discovery and collaborate in
research on pre-experimental [i.e. virtual] ADME screening and
modeling, with emphasis on Cytochromes P450.

Jan N.M. Commandeur, PhD, Associate Professor

[e-mail: jnm.commandeur@few.vu.nl]

Dr Commandeur studied Pharmacochemistry at the Vrije
Universiteit, Amsterdam. He graduated in 1985 with a speciali-
zation in Molecular Toxicology. He obtained his PhD in 1991. Dr
Commandeur’s interest lies in the investigation of the enzymol-
ogy and structure-activity relationships of drug metabolizing
enzymes, notably cytochrome P450s, and the characterization of
the reactive intermediates formed by these enzymes. In addition
he is interested in the development of novel P450s which can be
used as biocatalysts for large scale metabolite production and
which can serve as model proteins for biochemical and biophysi-
cal studies into the mechanism of action of P450s.

Amongst others, he is Mastercoordinator of the MSc. PharmSci/
Pharmacochemistry programme and organizer of the Post-
doctoral Course on Molecular Toxicology [yearly], the LACDR/
EUFEPS course on High-Throughput Drug Metabolism and
Disposition [yearly] and the ULLA Drug Metabolism course
[bi-annually]. He is member of the editorial board of Toxicology
Letters and a referee of several journals.

Chris Oostenbrink, PhD, Assistant Professor

[e-mail: c.oostenbrink@ few.vu.nl]

Chris Oostenbrink studied both Chemistry and Pharmaco-
chemistry at the Vrije Universiteit, Amsterdam. He graduated
twice in 2000 with specialisations in Theoretical Chemistry and
Computational Medicinal Chemistry, in both cases cum laude.
In 2004, he obtained his PhD at the Swiss Federal Institute of
Technology [ETH] in Zurich, Switzerland, in the group of prof.
W.F. van Gunsteren on the calculation of [binding] free energies
in biomolecular simulations. In October 2004, he was appointed
Assistent professor Computational Medicinal Chemistry and
Toxicology [CMCT] at the VU. In 2005, he received two ‘young
talent’ grants, a Bioinformatics Breakthrough grant from NWO-
Horizon, and a VENI-grant from NWO-CW. In his work he
is aiming to inter-connect computational and experimental
approaches to study biomolecular systems and to show that com-
putational tools studying protein structure and dynamics and
protein-ligand interactions are complementary to experiments.

Dr J. Chris Vos, Assistant professor

[e-mail: je.vos@few.vu.nl]

Dr ir. J.C. Vos studied Molecular Sciences at the Agricultural
University of Wageningen. He received his PhD in 1993 at the
University of Amsterdam for his work carried out at the European
Molecular Biology Laboratory [EMBL] at Heidelberg, Germany,
on vaccinia virus gene regulation. He spend two post-doctoral
terms at the Dutch Cancer Institute in Amsterdam studying [i]
DNA transposition in Caenorhabditis elegans [ii] the structure
of the human Transporter Associated with Antigen Processing.
In 2000, he moved to the section of Biochemistry and Molecular
Biology [BMB] of the Vrije Universiteit focusing on the macro-
molecular interactions involved in the biogenesis of ribosomes in
Saccharomyces cerevisiae. Since june 2006, he is member of the
section of Molecular Toxicology, studying stress-response in yeast
related to drug bioactivation by Cyt P450 biotransformation.

Postdoctoral/Research fellows
Josef Hritz, PhD [NWO]
Eduardo Vottero, PhD [TI-Pharma]

PhD Students

Regina Appiah-Opong, MSc [WHO]

Bernardo Brito del Palma, MSc [S0% Lisbon, FST-Portugal]
Micaela Damsten, MSc

Jeroen Kool, MSc [MRL-Merck/BTS-Senter]

Jelle Reinen, MSc [EU and VU]

Ms V. Rea, MSc [TI-Pharma]

Sebastiaan M. van Liempd, MSc [MRL-Merck/BTS-Senter]
Barbara van Vugt-Lussenburg, MSc

Jolanda Van der Leeuwen, MSc

Eva Sternschantz, MSc

P. Vasanthanathan [50% DRA Copenhagen]

Technical/Educational staff
Jan-Simon Boerma, BSc
Stephanie de Beer

Ed J. Groot, BSc

Jeroen Lastdrager, BSc

Renata Hritzova, MSc

Jacqueline van Muijlwijk-Koezen, PhD
Anita de Ruiter, BSc

Visiting guests

Katarina Rost [Germany]
Mattias de Hollander

T. Venildinen, MSc [Finland]

Toxicology

Bob van de Water, PhD, Head, Professor of Drug Safety Sciences
[e-mail: b.water@lacdr.leidenuniv.nl]

Professor Van de Water studied bio-pharmaceutical sciences at
Leiden University where he graduated in 1990 [specialization:
toxicology]. He obtained his PhD [cum laude] from the same
university in 1995. After a postdoctoral position in the USA
[W Alton Jones Cell Science Center, Lake Placid; mentor: Dr JL
Stevens], he rejoined the Division of Toxicology. In 1999, he
received a fellowship from the Royal Netherlands Academy of
Arts and Sciences [KNAW]. In 2006, he was appointed as profes-
sor of drug safety sciences and head of the division. His research
interest is on identifying molecular mechanisms of xenobiotic-
induced cytotoxicity using a systems toxicology approach by
integrating both gene expression profiling, phospho-proteom-
ics and functional genomics. A central theme is the control of
cellular signaling by cell-matrix and cell-cell interactions in the
context of molecular mechanisms of cytotoxicity. These studies
provide fundamental insight on the consequences of cellular
stress conditions on cell adhesion, migration, differentiation
and survival in context of both xenobiotic-induced acute tissue
injury and repair as well as cancer treatment.

Erik H.J. Danen, PhD, Assistant Professor

[e-mail: e.danen@lacdr.leidenuniv.nl]

Dr Danen studied biology at the Radboud University, Nijmegen
where he graduated in 1991 and obtained his PhD in Medical
Sciences from that same University in 1996. He then received a
fellowship from the Dutch Cancer Society [KWF] and a Fogarty
International fellowship from the National Institutes of Health,
USA to work as a post-doc in the Laboratory of Developmental
Biology, NIDCR, NIH, Betheda, MD with Dr Kenneth Yamada.
Subsequently, he moved to the Netherlands Cancer Institute
where he obtained two KWF grants to study the regulation of
cellular proliferation and motility by cell adhesion signaling. In
2006, he moved to the Division of Toxicology of the LACDR and
obtained a new KWF grant to continue this work.

John H.N. Meerman, PhD, Associate Professor [60%]

[e-mail: meerman@lacdr.leidenuniv.nl]

Dr Meerman studied Pharmacy at the University of Groningen.
After his graduation in 1978 [specialization: Pharmacology], he
received his PhD from the same university in 1982. He joined
the Center for Bio-Pharmaceutical Sciences in 1984 and was a
visiting scientist at the Department of Medicinal Chemistry,
University of Washington, Seattle, WA [USA] in 1986/1987.

In the last years, he specialized in Bioinformatics and data analy-
sis of microarrays. His current research activities are in the area
of toxicogenomics and pharmacogenomics, especially the iden-
tification of signaling routes activated by genotoxic compounds,
and activation of signaling routes leading to drug resistance
through receptor phosphorylation. He also studies the role
of microRNAs in these processes. Other research interests are
computational chemistry and protein modeling [nuclear hor-
mone receptors] in particular methodologies based on molecular
dynamics that enable the calculation of binding energies of lig-
ands for proteins and protein-protein interactions.

J. Fred Nagelkerke, PhD, Associate Professor
[e-mail: Nagelker@lacdr.leidenuniv.nl]

Dr Nagelkerke studied Chemistry, with specialization in bio-
chemistry and microbiology, at the University of Amsterdam.
A graduate in 1979, he received his PhD from the Erasmus
University at Rotterdam in 1984.

His current research is directed towards the biochemical mecha-
nisms of induction of apoptosis in tumor cells by Natural Killer
[NK] cells. Both mutual recognition of tumor and NK cells as
well as the induction and progression of apoptosis are studied.
Special emphasis is on visualisation of these processes. Tumor
cell growth in the context chemokine expression is studied
in syngeneic in vivo tumor models. Using RNAi approaches it
was found that the presence or absence of a specific chemokine
determines the growth rate of colon tumors.

Postdoctoral fellows

Pascal Farla, PhD [KNAW]

Marjo de Graauw, PhD [KWF]

Bram Herpers [TI-Pharma)

Ilse Huijskens, PhD [STW]

Leo Price, PhD [EU]

Martine Raamsman-Ossevoort [SENTER]
Geurt Stokman [Dutch Kidney Foundation]
Yinghui Zhang [TI-Pharma]

PhD students
Maaike Alderliesten, Msc [NWO]
Jordi Carreras Puigvert [NTC]

£00T L¥Od3IY SSIYDHO0Ud

61



PROGRESS REPORT 2007

62

Sylvia Le Dévédec [KWF]

Stephan Huveneers, Msc [KWF]

Yafeng Ma, Msc [Chinese Scholarship Council]
Martine van Miltenburg, Msc

Marja Moerkens, Msc [TI-Pharma]

Yu Qin [Chinese Scholarship Council]

Wies van Roosmalen [KWF]

Hoa Truong, Msc [KWF]

Technical Staff
Hans de Bont
Haziz Jaadar [KWF]
Reshma Lalai

Ella Nirmala
Chantal Pont

Ine Tijdens [S0%]

Drug Delivery Technology

Joke A. Bouwstra, PhD, Professor of drug delivery, Skin
Research Group

[Head of the Division of Drug Delivery Technology]

[e-mail: Bouwstra@lacdr.leidenuniv.nl]

Joke Bouwstra is responsible for the skin research at the LACDR.
She received her PhD degree in 1985. In the same year, she was
appointed as assistant professor at the LACDR. In 1988, she
started in the field of transdermal and dermal drug delivery. In
1996, she was awarded with the young investigators award of
the controlled release society. In 2003, she has been appointed
as full professor. She published more than 180 reviewed papers,
more than 25 book chapters and is [co] inventor of 5 patents.
She was co-chair of the Gordon research Conference on ‘barrier
function of mammalian skin’ in 2003. Her main expertise is the
biophysical aspects of the barrier of the skin and the delivery
of drugs into and across the skin in vitro as well as in vivo. A key
issue in her research is the interaction between the delivery sys-
tem and the skin. She is interested in active [electrically driven]
and passive delivery methods. In 2005, she received the prestig-
ious ‘Simon Stevin Meesterschap’ of the Technical Foundation
in the Netherlands. She is editor of the Journal of Investigative
Dermatology. She is a member of the editorial board of the
Journal of Liposome Research, Journal of Pharmaceutical
Sciences and the European Journal of Pharmaceutical Sciences.

Wim Jiskoot, PhD, Professor of drug delivery, Biologics
Formulation Group

[e-mail: w.jiskoot@lacdr.leidenuniv.nl]

Wim Jiskoot graduated as a pharmacist in 1987 and received his
PhD degree in 1991 at Utrecht University on pharmaceutical
aspects of monoclonal antibodies. As a postdoctoral fellow at
the University of Utah [1991-1993], he studied protein-ligand
interactions using biophysical techniques. From 1994-1998, he
was head of the Department of Bacterial Vaccine Development
at the National Institute of Public Health and the Environment
[RIVM], Bilthoven. In 1998, he became a staff member at the
Department of Pharmaceutics, Utrecht University, where he
focused his research on formulation and physicochemical charac-
terization of therapeutic proteins and vaccines. In March 2006, he
was appointed as full professor at the Division of Drug Delivery
Technology, LACDR, and as the coordinator of the Biologics
Research Platform Leiden [BRPL]. His current research is concen-
trated on two themes: [1] formulation and unwanted immuno-
genicity of therapeutic proteins and [2] vaccine delivery.

Postdoctoral fellow
Andrea Hawe, PhD
Myrra Carstens, PhD
Elly van Riet, PhD

PhD students:

Oliver Ackaert, MSc
Suzanne Bal, MSc
Christophe Barnier Quer, MSc
Miranda van Beers, MSc
Vasco Filipe, MSc

Daniel Groen, MSc
Robert Rissmann, MSc
Bram Sliitter, MSc
Threes Smijs, MSc
Varsha Thakoersing, MSc
Ding Zhi, MSc

Technical staff
Dennis van der Coelen
Jacob Eikelenboom
Gert S. Gooris

Stefan G. Romeijn
Nazmoen Mahmood
Mojgan Talebi

Visiting Scientist
Zuhal Gokbolut
Tomonobu Uchino

Biopharmaceutics

Theo J.C.van Berkel, PhD, Head, Professor of Biopharmaceutics
[e-mail: t.berkel@lacdr.leidenuniv.nl]

In 1971, Professor Van Berkel graduated as a biochemist from

the University of Amsterdam. In 1974 he obtained his PhD from
the Erasmus University at Rotterdam. He joined the Center for
Bio-Pharmaceutical Sciences in 1986. He was an Established
Investigator of the Netherlands Heart Foundation. He is director
of the Leiden program of the Netherlands Heart Foundation on
‘Modulation of gene-expression as therapy for arteriosclerosis’.
He is a Fellow of the American Heart Association and the Council
on Arteriosclerosis, Thrombosis and Vascular Biology and on
the Editorial Board of the Journal of Lipid Research and on the
Journal Arteriosclerosis, Thrombosis and Vascular Biology.

Johan Kuiper, PhD, Associate Professor

[e-mail: j.kuiper@lacdr.leidenuniv.nl]

Dr Kuiper studied biology, specializing in biochemistry and
immunology at the University of Groningen. After graduation
in 1984, he obtained his PhD from Leiden University in 1989.
In 2007, he became Director of Education of the LACDR. Dr
Kuiper’s present research is mainly focused at immunomodula-
tion of inflammatory responses that lead to the development
of atherosclerotic plaques. The regulation of pro-inflammatory
cytokines by various strategies such as tolerance induction,
[DNA] vaccination and modulation of the activity of natural
killer T cells is the main topic of research. In addition dendritic
cell therapy is exploited as a new therapy for atherosclerosis.
Dr Kuiper was an Established Investigator of the Netherlands
Heart Foundation

Erik A.L. Biessen, PhD, Professor of Therapeutic Gene Modu-
lation

[e-mail: biessen@lacdr.leidenuniv.nl]

Dr Biessen studied Molecular Sciences, specializing in physi-
cal chemistry and toxicology at the Wageningen University.
After graduation in 1985, he obtained his PhD from Groningen
University in 1989.1n 2001, he received an innovational research
incentive premium of the N.W.O. He is Established Investigator
of the Netherlands Heart Foundation. Since 2007, he is part-time
professor at Maastricht University to lead a Vascular Pathology
group. His current research interest centers on therapeutic
modulation of gene expression in the vascular wall with spe-
cial emphasis on plaque rupture and plaque rupture targeted
therapies.

Miranda van Eck, PhD, Assistant Professor

[e-mail: m.eck@lacdr.leidenuniv.nl]

Dr Van Eck studied Biopharmaceutical Sciences, specializing in
biopharmaceutics at the University of Leiden. After her gradu-
ation in 1994, she obtained her PhD from Leiden University in
1999. In 2001, Dr Van Eck was appointed as Research Fellow
of the Netherlands Heart Foundation. In 2005, she obtained
a prestigious VIDI Award and became appointed as Assistant
Professor. Her research is focused upon the role of macro-
phage genes in the development of atherosclerosis with special
emphasis on the function of genes involved in HDL metabolism
and reverse cholesterol transport from the arterial wall to the
liver. For her work she received twice a Pfizer International HDL
Research Award.In 2007, Dr Van Eck was appointed Established
Investigator of the Netherlands Heart Foundation.

Postdoctoral fellows

Ilze Bot [NWO]

Laura Calpe-Berdiel

Menno Hoekstra [TI-Pharma]
Suzanne Korporaal [NHS]
Ruud Out [TI-Pharma]

Gijs van Puijvelde [ TI-Pharma]
Vivian de Waard [NHS]

PhD students

Martine Bot [Thrombosis Foundation]
Ye Dan [CRC]

Thomas van Es [NHS]

Kim Habets

Saskia de Jager [NHS]

Adriaan Kraaijeveld [NHS]
Zhaosha Li [TIP]

Indira Medina Rodriques [NHS]
Illiana Meurs [NWO]

Filip Segers [Industry]

Marijke Westra [NWO]

Ying Zhao [NHS]

Technicians

Reeni Hildebrand [NWO]
Kar Kruijt

Bart Lammers [NWO]
Peter van Santbrink
Paula de Vos

Medical Pharmacology

E. Ronald de Kloet, PhD, Head, Professor of Medical
Pharmacology

[e-mail: e.kloet@lacdr.leidenuniv.nl]

Professor de Kloet’s interest is in the neuroendocrinology of
stress, aging and related disorders as is reflected by his 400 peer-
reviewed articles, 134 reviews and 6 edited books. Most recently
the Progress in Brain Research Volume 138 on Stress and PTSD
appeared, edited together with M.S. Oitzl and E. Vermetten.



He is chair of the Scientific Advisory Board of the Max Planck
Institute for Psychiatry, Munich, member of the Advisory Boards
of Corcept Therapeutics Inc, NV Organon and to-BBB, and serves
on the Editorial Board of 9 journals. He has chaired numerous
national and international committees and was President of
the Dutch Endocrine Society from 1993-2000. As of April 2004,
he was awarded the Academy Professorship from the Royal
Netherlands Academy of Arts and Sciences; in Géteborg, Sweden,
he received the Geoffrey Harris Prize of the European Federation
of Endocrine Societies at the EFES Congress on 3 September
2005 and in Vienna the ECNP Neuropsychopharmacology
Award in basic science research at the 20™ ECNP Congress on
13 October 2007. De Kloet belongs to the 250 most cited neuro-
scientists worldwide [isihighlycited.com)].

Menno R. Kruk, PhD, Assistant Professor

[e-mail: m.kruk@lacdr.leidenuniv.nl]

Dr Kruk studied experimental biology, with specialisation in
neurochemistry and sensory physiology, at the University of
Leiden. In 1981, he received his PhD from the Medical Faculty
of the University of Leiden. Through the years his interest
was in the pharmacology and anatomy of brain mechanisms
controlling behaviour. He studied the neuroanatomy and phar-
macology of aggressive behaviour and grooming behaviour
elicited by hypothalamic stimulation. His main interest now
is the role of stress hormones in impulse control. He found
that corticosterone rapidly promotes aggressive behaviour via
a non-genomic mechanism. Recently he discovered that corti-
costerone also causes a long lasting facilitation of aggression.
Dr Kruk won several nominations and awards for excellence
in teaching. Dr Kruk was member of the Editorial Board of
series ‘Understanding Violence’: Harry Frank Guggenheim
Foundation NY, USA as neuroscience advisor and counsellor for
the International Society for the Study of Aggression [ISRA]. Dr
Kruk now is president-elect of the ISRA and chair of its scien-
tific programme committee. He will be acting ISRA president
in 2007 and 2008.

Melly S. Oitzl, PhD, Associate Professor [appointed full profes-
sor of Cognitive Neurobiology at the University of Amsterdam]
[e-mail: m.oitz]l @ i i

Dr Oitzl studied psychology with specialization in neurophysi-
ology and neurobiology. In 1989, she received her PhD in psy-
chology from the Faculty of Natural Sciences at the University
of Diisseldorf [Germany]. After working as a post-doctorate in
the Rudolf Magnus Institute, she joined the Division in 1990,
while being financed by NWO and EU Biotech. She was appoint-
ed Associate Professor [Aspasia] in Leiden, 2002 and professor
of Cognitive Neurobiology at the University of Amsterdam in
2006. Her research interest focuses on the hormonal control
of brain and behaviour. She studies the influence of life events
[postnatal maternal deprivation, chronic stress] on neuroendo-
crine and behavioural adaptation, learning and memory proc-
esses in rats and [mutant] mice, particularly with respect to the
function of brain corticosteroid receptors. Dr Oitzl co-ordinates
research on stress, emotion and cognitive neuroscience of the
Division and she regularly organizes symposia related to stress
and cognition at international conferences. She is on the editori-
al board of Behavioural Brain Research, Physiology & Behavior, Neural
Plasticity. Dr Oitzl is a regular referee of several international
journals, scientific committee member and appointed treasurer
of the European Brain and Behaviour Society.

Erno Vreugdenhil, PhD, Associate Professor

[e-mail: vreugden@lacdr.leidenuniv.nl]

Dr Vreugdenhil studied biochemistry at the Vrije Universiteit
Amsterdam and received his PhD in 1988 at the same university.
He received a long-term EMBO fellowship to work at the MRC
Molecular Neurobiology Unit in Cambridge, England, where
he focused on signal transduction in the nervous system medi-
ated by ligand-gated ion channels. In 1990, he received a KNAW
fellowship to work on G-protein-coupled receptors at the Vrije
Universiteit in Amsterdam. In 1994, he joined the Division of
Medical Pharmacology of LACDR. Presently, his work is concen-
trating on the molecular aspects of glucocorticoid-related neuro-
nal plasticity in the hippocampus. He applied various ‘genomics’
approaches to identify relevant genes and is presently study-
ing the function of the doublecortin-like kinase gene, a novel
gene involved in neurogenesis and neuronal apoptosis. To this
end he uses genetic modification techniques like transgenesis
and small interference RNA technology in vive. Dr Vreugdenhil
co-ordinates the pharmacogenomics platform associated with
LACDR. He is a regular referee for 10 international journals and
reviews applications for NWO, MRC and DFG.

Nicole A. Datson, PhD, Assistant Professor

[e-mail: datson-n@lacdr.leidenuniv.nl]

Nicole Datson studied Health Sciences at the University of
Maastricht, where she graduated in 1989. After a year at the
Institute for Medical Genetics at the University of Wales, she did
her PhD at the Dept. of Human Genetics in Leiden, working on
the development and application of gene identification strate-
gies to identify disease genes in large chromosomal regions. In
1996, she joined the Division of Medical Pharmacology of the
LACDR as a postdoc. Her research focus is on identification of
glucocorticoid-responsive targets in brain and development
and application of large scale expression profiling technology to

improve target detection in specific brain subregions isolated by
laser microdissection. Since 2002 she participates in a European
consortium [www. EUPEAH.org] in which she coordinates the
generation and application of a marmoset-specific DNA micro-
array to unravel the long-term effects of prenatal glucocorticoid
exposure in this non-human primate animal model. Dr Datson
received a NWO postdoctoral fellowship [VENI] in 2001 and a
NWO MEERVOUD grant in 2006.

Onno C. Meijer, PhD, Assistant Professor

[e-mail: O.Meijer@lacdr.leidenuniv.nl]

Onno Meijer studied Medical Biology at the University of
Utrecht.In 1991, hejoined the Division of Medical Pharmacology
for his PhD training and received his degree from the University
of Leiden in 1996. From 1997-1998, he was a postdoctoral fel-
low at the Depts of Physiology and Medicine, Univ. of California
at San Francisco [prof.dr M. F. Dallman, prof.dr D. Pearce]. Since
1999, he is at the LACDR, first as a postdoc [2 NWO projects],
and since 2004 as tenured staff member. Dr Meijer’s research has
focused on transcriptional effects of corticosteroid hormones in
the brain, in relation to their effects on physiology. His approach
is to study the different mechanisms of transcription regulation
in relation to receptor- and cellular specificity of steroid effects,
using both in vivo and in vitro techniques. A major focus is the
influence of promoters and co-regulatory proteins [e.g. the ster-
oid receptor co-activators and co-repressors] on the regulation
of gene expression in the brain and peripheral tissues [NWO
VIDI grant]. Teaching subjects include pharmacology and psy-
chopathology to students in Medicine and Biomedical Sciences.
He is presently a member of the ZON-MW Veni committee.

Roel H. de Rijk, PhD, Assistant Professor

[e-mail: r.h.de.rijk@lacdr.leidenuniv.nl]

Roel de Rijk studied Biology with Chemistry at the University of
Leiden and graduated in 1988. He received his Ph.D. degree in
1992 at the Department of Pharmacology at the Free University
of Amsterdam [Prof. dr F.J. Tilders]. Topic of the thesis was the
bi-directional communication between central stress systems
and the immune system. From 1993 to 1996, he was a post-
doctoral fellow at the NIMH in Bethesda, USA, working on
corticosteroid sensitivity in the immune system [Prof.dr. E.M.
Sternberg]. After 1 year as post-doc in the group of professor
De Kloet, he became head of the Laboratory of the Psychiatric
Hospital Endegeest [1998-2004]. Since 2004 he again works at
the Division of Medical Pharmacology on the role of the miner-
alocorticoid receptor in stress-related disorders.

PhD students

Vera Brinks [NWO]

Thomas F. Dijkmans [STW]

Lenneke W.A. van Hooijdonk [LACDR]
Liane [M.D.] Klok [KNAW]

Siem van der Laan [NWO]

Nienke van Leeuwen [LACDR]

Yanina Revsin [NWO/WOTRO/LUMC]
R. Angela Sarabdjitsingh [NWO-Mozaiek]
Carla Verissimo [TI-Pharma]

Chantal Hubens [SEIN]

Dirk-Jan Saaltink [TI-Pharma]

Femke Groeneweg

Rixt van der Veen [Bordeaux]
Nikolaos Daskalakis

Niels Speksnijder

Annelies Polman

Sanne Claessen

Visiting PhD students
Lars Schwabe [Germany]
Simone Alt [Germany]

Technical staff

Jessica T. Kamphorst

Servane B. Lachize [TI-Pharma]

Maaike van der Mark [Organon/LUMC]
Wout Meelis

Theo G. Schouten

Peter Steenbergen

Ans M.I. Tijssen [30%]

Postdoctoral fellows
Danielle Champagne [EU/TIP]
Carlos P. Fitzsimons [STW]
Gu Pei Fei [KNAW]

Visiting scientists
Dr Alberto Pereira Arias - LUMC

Analytical Biosciences

Thomas Hankemeier, PhD, Head, Professor of Analytical
Biosciences

[e-mail: hankemeier@lacdr.leidenuniv.nl]

Professor Hankemeier studied chemistry at the Universities of
Bielefeld and Ulm in Germany, and specialized in Analytical
Chemistry. He obtained his PhD in 2000 from the Free
University in Amsterdam on hyphenation of sample prepa-
ration and gas chromatograpy with spectrometric detection.
From 1997 to 2004, he was responsible as a product manager
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at the department of Analytical Sciences at TNO Pharma [Zeist,
The Netherlands] for, among others, the development of holis-
tic analytical methods for the metabolome of microorganisms
and mammalians. Since October 2004, he is working in Leiden.
His current research focuses on systems biology, especially
metabolomics, single cell analysis and biostatistics. He wants to
understand the onset of multifactorial diseases and to develop
tools enabling the prediction of disease risk and prediction
of the efficacy of intervention based on metabolite profiles.
He is Managing Director of the Netherlands Metabolomics
Centre, member of the Board of Directors of the Metabolomics
Society and member of the Board of the study group ‘Analytical
Chemistry’ within Chemical Sciences of NWO.

Jan van der Greef, PhD, [40% | Professor of Analytical
Biosciences

[e-mail: jan.vanderGreef@tno.nl]

Professor Van der Greef studied chemistry at the Universities of
Utrecht and Amsterdam. Following his graduation in 1975, he
obtained his PhD from the University of Amsterdam in 1980.
He is also scientific director of TNO’s Systems Biology & Personal
Health research within TNO Quality of Life and coordinator
of Systems Biology within the Center for Medical Systems
Biology. He is director of the Sino-Dutch center for preventive
and personalized medicine and a co-founder of BG Medicine, the
Leiden university spin-off company Kiadis and of SU BioMedicine.
His main interest is Systems-based strategies in Life Sciences
with emphasis on personalized health, integrated medicine,
comprising various analytical and biostatistical domains. He is
considered among others as pioneer in LC/MS, metabolomics
and systems biology.

He has published over 300 papers in international journals,
supervised more than 22 PhD thesis projects and has given
opening, plenary and keynote lectures [> 200] at major life
sciences, analytical and pharmaceutical based conferences. He
received an award for major contributions in drug analysis
by the Belgium Society of Pharmaceutical sciences in 1998.
He became doctor honoris causa at Ghent University in 2000
and received an AAPS award as one of the authors of the best
analytical paper in 2002. He was chosen as Lilly distinguished
lecturer in the area of Analytical Chemistry in 2004 and granted
the prestigious Scheele award by the Swedish Academy for
Pharmaceutical Sciences in 2005. He also received a honorary
professorship from the Chinese Academy of Sciences at the
Dalian Institute of Chemical Physics and visiting professorship
from the Chinese Academy of Engineering at the Jia Tong uni-
versity in Shanghai in 2005.

Rob van der Heijden, PhD, Assistant Professor
[e-mail: heijden@chem.leidenuniv.nl

Dr van der Heijden studied pharmacy at the University of
Amsterdam. He graduated in 1982 with a specialization in
pharmaceutical chemistry. In 1983, he qualified as pharma-
cist. He obtained his PhD at Leiden University [Division of
Pharmacognosy]in 1989.From 1988 to 1991, he was post-doctor-
al researcher at the same Division, but parts of the research were
performed at the Universities of Hull and Bordeaux. From 1991
to 1996, he was fellow of the Royal Netherlands Academy of Arts
and Sciences [KNAW]. In 1995, he was awarded the Egon Stahl
Silver Medal from the Gesellschaft fiir Arzneipflanzenforschung
for his contributions to research on plant tissue culture and
phytochemical analysis. In 1996, he was appointed Assistant
Professor at the Division of Pharmacognosy. In 2000, he left
this position and joined the Division of Analytical Biosciences.
His scientific interest is in Systems Biology, in particular in pro-
teomics and metabolite profiling.

Theo Reijmers, PhD, Associate Professor

[e-mail: t.reijmers@lacdr.leidenuniv.nl

Theo Reijmers received his MSc degree in Chemistry and his PhD
degree in Mathematics, Informatics and Natural Sciences from
the University of Nijmegen in 1995 and 2000, respectively. From
November 2000 to January 2002, he was research scientist at the
Department of Molecular Design & Chemoinformatics within
Johnson & Johnson Pharmaceutical Research and Development
in Beerse [Belgium)]. Until January 2004, he joined as a statisti-
cian at Biometris, Plant Research International in Wageningen.
After working as postdoctoral researcher at the Groningen
Bioinformatics Centre, University of Groningen, he joined in
September 2006 the Analytical Biosciences group at LACDR
as senior research scientist and is mainly involved in research
projects within metabolomics and systems biology. Besides
expertise in experimental design his main scientific interest
covers the application of multivariate statistical tools to gain
knowledge about the biological system investigated.

Postdoctoral fellows

Agniezka Kraj

Hongwei Kong [KNAW]

Piotr Kasper [NMC]

Maya Kochman [NMC]

Miguel Rojas [NMC]

Toshi Mikami [Dainippon Sumitomo Pharma Co, Japan]

PhD Students
Willem Engel, MSc [Nanoned]
Kjeld Janssen, MSc

Judith van Dommelen, MSc [IOP Genomics]
Jurre Kamphorst, MSc [CMSB]

Peter Lindenburg, MSc [TNO]

Harmen Draisma, MSc [NBIC]

Shanna Shi, BSc [TI-Pharma]

Chunxiu Hu, MSc [KNAW]

Jiajie Li, MSc [Nanoned]

Jiangshan Wang, MSc [KNAW]

Maud Koek, MSc [TNO]

Daan van Schalkwijk, MSc [NBIC]

Technical staff

Bea Reeuwijk

Gerwin Spijksma [NGC]
Faisa Guled [TI-Pharma]
Chopie Hassan
Jan-Willem Schoonen

Management NMC
Ronnie van Doorn, PhD
Bernd van Buuren, PhD

BioMolecular Analysis

Hubertus Irth, PhD, Head, Professor of Bioanalytical
Chemistry

[e-mail: irth@few.vu.nl]

Hubertus Irth obtained his M.Sc. degree in Environmental
Technology at the Technical University of Berlin [Germany]. In
1989 he received his PhD in Analytical Chemistry at the Vrije
Universiteit Amsterdam [The Netherlands]. After a Post-doc
stay at the Chemical Center of Lund University [Sweden], he
became assistant professor at the Leiden/Amsterdam Center
for Drug Research [Leiden, The Netherlands] working on the
implementation of biospecific interaction in analytical tech-
nologies. In 1997, he founded Kiadis BV [formerly Screentec
BV], a spin-off company developing and commercializing novel
drug discovery technologies. Since 1999, he is professor for
Bioanalytical Chemistry at the Vrije Universiteit Amsterdam.

Wilfried M.A. Niessen, PhD, Extraordinary Professor of
Bioanalytical Mass Spectrometry

[e-mail: aac@chem.vu.nl]

Wilfried Niessen studied Chemistry at the Vrije Universiteit
in Amsterdam. In 1986, he received his PhD at the University
of Amsterdam. From 1986 to 1996, he was employed as assist-
ant professor at LACDR’s Division of Analytical Biosciences
at Leiden University. In 1996, he established a consulting
company, hyphen MassSpec, that provides international train-
ing and consultancy in the area of bioanalytical mass spec-
trometry. In 2002, he was appointed extraordinary professor
Instrumental Analysis [bioanalytical mass spectrometry] at the
Vrije Universiteit. His research interests involve principles,
technology and applications of [hyphenated] mass spectrom-
etry. He is on the editorial board of Journal of Chromatography
A, guest-editor on five MS-related special issues in Journal of
Chromatography A, and editor of Volume 8 [hyphenated meth-
ods] of the Encyclopedia of Mass Spectrometry

Henk Lingeman, PhD, Associate Professor

[e-mail: lingeman@

Dr Lingeman received his PhD in 1986 at Leiden University. Since
1988, he is a staff member of the Department of Bio-analytical
Chemistry. His research programme mainly concerns the devel-
opment of automated procedures for the determination of ana-
lytes especially drugs, peptides and proteins - in biological and
pharmaceutical samples. The emphasis is on sample preparation
methods and procedures. Dr Lingeman currently is the advisor for
training issue of the Dutch Society of Clinical and Pharmaceutical
Technicians and a member of the Board of Trustees-at-large of
the International Association for Pharmaceutical and Biomedical
Analysis [USA]. Until 2003, he was editor of the Journal of
Pharmaceutical and Biomedical Analysis and since 2003, he is the
editor of Chromatographia. He is on the editorial board of several
international journals. In 1990, he received the ‘Jubilee medal’ of
the Chromatographic Society [UK].

J.J. Vreuls, PhD, Assistant Professor

[e-mail: vreuls@few.vu.nl]

Dr Vreuls graduated in Physical [minor] and Analytical
Chemistry [major] at the Vrije Universiteit in Amsterdam in
1988 and received his PhD. from the same university in 1993
His thesis was awarded with the KNCV Kolthoff prize. After
a short period as researcher, he obtained a postdoctoral posi-
tion, again at the Vrije Universiteit. In 1996, he was appointed
as assistant professor in Analytical Chemistry. His research
interests include advanced sample preparation procedures,
hyphenated techniques and comprehensive two-dimensional
gas chromatography. He is specialised in hyphenated tech-
niques, [GC-AED, GC-FTIR, GC-MS, GC-MS/MS], and multi-
column systems [SPE-LC, SPE-GC, LC-GC].

Jeroen Kool, PhD, Assistant Professor

[e-mail: jeroen@few.vu.nl]

JeroenKoolstudied Chemistryatthe Leidse Hogeschool.In 1998,
Jeroen started working at the Shell Research and Technology
Centre in Amsterdam. He continued his research for half a year
in England at the University of Newcastle upon Tyne. In 2000,



he worked at the Metabool Laboratorium Kinderen of the Vrije
Universiteit Medical Center in Amsterdam, where he studied
protein synthesis rates of proteins that are involved in meta-
bolic diseases. In 2001, he started his PhD study at the Division
of Molecular Toxicology at the department of Pharmaceutical
Sciences of the Vrije Universiteit, under supervision of Prof.dr
Vermeulen. Following his PhD research, he started working at
the pharmaceutical company Kiadis B.V. as scientist screening.
He continued his academic career from November 2005, where
he worked as post-doc in the Biomolecular Mass Spectrometry
group of Prof. Heck at the Utrecht University. In 2007, he start-
ed to work as assistant professor in the Biomolecular Analysis
group of Prof.dr Irth at the Vrije Universiteit. His interests are
in the hyphenation of pharmaceutically relevant bioaffinity
and activity screening technologies and state of the art analyti-
cal separation technologies in order to enforce the screening
of complex mixtures [e.g. metabolic mixtures, combinatorial
chemistry libraries, natural extracts] for bioactive compounds.

Postdoctoral fellows
Kim Retra

PhD students

Mark Eggink

Niels Jonker

Niels Martha

Gerardo Marchesini
Ansgar Kretschmar

Jon de Vlieger

Lygia Azevedo Marques
Filipe Lopes

Michele Antoniuk Presta

Technical Staff

Dik Kamminga

Pim Voogt

Ben Bruyneel

Marek Smoluch, PhD, Mass spectrometry coordinator
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Management and Administrative Staff

LACDR Bureau

Martha van der Ham-Meijer [60%], Senior Administrative Officer and Course Organiser
Ine Goedegebuur, MSc, [90%] Institute Manager

Erik G.M. de Vries, MA, [90%] Secretary

Bea Dekker, [60%] Assistant Secretary

Paula van Rossum, MSc, [50%] Liaison Officer
Student Counsellor and Teaching Programme Coordinator
Christien Brouwer, PhD, [50%]

Hans Kruijer, PhD, [50%]

Division of Analytical Biosciences

Loes Beijersbergen, [60%] Secretary

Division of Pharmacology

Linda Smit, [60%)] Secretary

Division of Drug Delivery Technology

Connie van Gent [60%]

Division of Toxicology

Monique Hofman-Tjiong, [S0%] Secretary

Division of Biopharmaceutics

Lilian Giordiano, [25%)] Secretary

Division of Medical Pharmacology

Ellen M. Heidema, [50%] Secretary

Division of Medicinal Chemistry Amsterdam and
Division of Molecular Toxicology

Laura de Wit, Secretary

Department of Biomolecular Analysis

Giséle Cassée, Secretary

Colofon

Co-ordination Martha van der Ham
Interviews Elisabeth Meulenbroek
Editing Erik de Vries

Layout & production DrukKkerij Karstens
Printing Karstens,

druk met communicatie

Leiden/Amsterdam April 2008



Addresses

Directors of Research
Professor Meindert Danhof, PharmD, PhD
Professor Nico PE.Vermeulen, PhD

Scientific Council

Directors of Research

Heads LACDR Divisions

Professor Adam F. Cohen, MD, PhD [CHDR]
Dr Bert Windhorst, PhD [RNC]

Institute Manager
Ms Ine Goedegebuur, MSc [Leiden]

Undergraduate Programs [BSc, MSc]
Center for Bio-Pharmaceutical Sciences, Leiden
University

Dean

Johan Kuiper, PhD

Chairman of the Standing Teaching
Committee

Fred J. Nagelkerke, PhD

Student Advisors

Ms M.Christien Brouwer, PhD

Hans D. Kruijer, PhD

Faculty of Sciences,Vrije Universiteit Amsterdam
Chairman of the Standing Teaching
Committee

Professor Pim Mager, PhD

Central Address

Leiden/Amsterdam Center for Drug Research

[LACDR]

Einsteinweg 55

PO. Box 9502
Phone

Fax

Email
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2333 CC Leiden

The Netherlands

2300 RA Leiden

31 71 5274406/4341

31 71 5274277
e.devries@lacdr.leidenuniv.nl

www.lacdr.nl

Leiden University, Gorlaeus Laboratories

Divisions of: Analytical Biosciences, Biopharmaceutics,

Medicinal Chemistry, Medical Pharmacology,

Drug Delivery Technology, Pharmacology and

Toxicology

Einsteinweg 55

P.O. Box 9502

url

2333 CC Leiden
The Netherlands
2300 RA Leiden
The Netherlands
www.lacdr.nl

www.leidenuniv.nl

Vrije Universiteit Amsterdam

Divisions of: Biomolecular Analysis,

Medicinal Chemistry and Molecular Toxicology

De Boelelaan 1083

url

1081 HV Amsterdam
The Netherlands
www.few.vu.nl

www.lacdr.nl

Centre for Human Drug Research [CHDR]

Zernikedreef 10

Phone

Fax

Email:

url

2333 CL Leiden
The Netherlands
31 71 5246400
31 71 5246499
info@chdr.nl

www.chdr.nl

Radionuclide Center [RNC]

Vrije Universiteit Amsterdam

De Boelelaan 1085c¢

Phone
Fax

url

1081 HV Amsterdam
The Netherlands
3120 5989101
3120 5989121

www.rnc.vu.nl
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