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Are you? I am.
February 28, 2010. My last day as scientific director of NBIC. After the summer
break I made the difficult decision to step down. I decided in favour of
research and education after fulfilling this function for four years. Fifty
percent of my time was dedicated to NBIC. In addition to this I headed my
groups at the AMC and the Swammerdam Institute for Life Sciences (SILS/
UvA). It was quite an effort, which became increasingly difficult with the
growing role and ambition of NBIC and because my research moved into
new directions. Both activities were entitled to full time attention.
Thus, my decision was made.
Four years as director has given me a good sense of what NBIC is and what it
should aim for. What is NBIC? It is not about the NBIC foundation. It is not
about a central organisation. It is not about the NBIC management. It is not
about funding. It is not about telling a community what to do. It is not even
about me. Having been involved with NBIC from the very first beginning, I can
honestly say that NBIC is about the whole Dutch bioinformatics community
and about the life sciences community in general. It is about you! A large
number of your colleagues invest many voluntary hours for the benefit of the
community. NBIC stands for its community and will, continuously, improve
its role.

Antoine
van
Kampen
Scientific director NBIC

Looking back, I believe that the NBIC community (you) has come a long way.
Dutch bioinformatics is now very well organised if we compare it to the
Dutch situation about five years ago, or if we compare it to other countries.
We have achieved a lot. Let me mention a few, less obvious, examples. We
(the community) established significant international visibility and are
represented in several international organisations; e-Science technologies
are increasingly used as part of research; increased open source
awareness has resulted in better software sharing and licensing; the NBIC
bioinformatics labs for high schools and the PhD school are a great success;
BioAssist programmers (and other project groups) meet on a regular basis; a
software engineering team helps to improve software; NBIC is increasingly
approached by researchers or national consortia to become a partner in
(EU) projects. Many more examples could be given. I cannot emphasise
enough that this is really an achievement of (individuals within) the Dutch
bioinformatics community. It is this community, and the life sciences
community in general, that will greatly benefit from these achievements
in terms of new collaborations, easy access to training programmes, new
funding, etc. The NBIC organisation and its management ‘just’ facilitate.
As a scientist, I am proud to be affiliated with NBIC and I know many are with
me. I will keep on contributing to NBIC. I hope you do too. NBIC needs to earn
confidence as a trusted partner, though I hope that we have already given
you sufficient confidence to further support your community. Only together
can we make a difference. We have just begun! Are you proud of NBIC? I am.
I wish my successors (to be assigned soon) much enthusiasm and a proud
community.
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Benefits and limits of the adoption of technologies
and tools provided by the semantic web in biomedical
informatics and computational biology.

Semantic Web

Linking concepts
instead of documents
The adoption of semantically enabled applications and
collaborative social environments is ever more common
in the life sciences. The semantic web provides a set of
technologies and standards that are key to supporting
semantic markup, ontology development, distributed
information resources and collaborative social
environments. Altogether, adoption of the semantic web
in the life sciences has potential impact on the future of
publishing, biological research and medicine.
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ow to get more useful answers on search

group like the W3C-HCLSIG and the CWA, one can put his or

queries such as Which genes are involved in

her word for cancer under the concept ‘cancer’ (and thus

this disease? Designing a semantic web with

the identifier). Asking which genes are involved in cancer,

billions of concepts and proven relationships

the questioner can be sure that the search engine has used

between these concepts may offer the solution. NBIC

all the known information in the world about cancer and

focuses on building tools and developing technologies

the involved genes.

to support a semantic web.

“Every existing database can continue to use its own name
for a specific disease, gene or protein. The only thing the

Suppose you want to know which genes are involved in

owners have to do is link their names to our concepts or

the so called Sjögren-Larsson syndrome, a genetically

numbers in such a way that search engines can understand

inherited disease often characterised by thickened skin,

which names are synonyms,” explains Frank van Harmelen,

spasticity and mental retardation. If one uses current

who is an active member of the Concept Web Alliance. “The

search engines such as Google, the answer will be quite

semantic web gives you a way to deal with all these differ-

frustrating. After all, Google does not really understand

ent names,” adds Scott Marshall, assistant professor of

this question: the software can only link all documents

Bioinformatics at the Leiden University Medical Centre and

on the web containing the letter orders SJÖGREN-

co-chair of W3C HCLSIG.

LARSSON SYNDROME and GENES. So you will receive
hundreds of documents (‘hits’) including documents about,

Sets of triples The so called ‘triples’ are the second

for instance, an American artist John Sjögren-Larsson who

characteristic of the semantic web. A triple describes one

is selling a painting called ‘Genes’, or documents from a

specific relationship between two (other) concepts or, in

town Sjögren where students can follow a course ‘genes

the words of Scott Marshall: a subject predicate object

and genetic inheritance’.

(‘node-edge-node’), each of which can be represented by

Getting more useful answers to questions such as Which

a so called URI. For instance: Sjögren-Larsson syndrome

enzymes are involved in this metabolic pathway? or What

(concept) is caused by (specific relationship) ALDH3A2

side-effects could this drug have? is an important goal for

mutation (concept). Or: ALDH3A2 encodes FALDH. Or:

the life scientists and computer technologists who are

FALDH deficiency causes fatty alcohol accumulation.

now confronted with millions of documents and scientific

These three examples of triples come from the Peroxisome

articles and thousands of protein and gene databanks.

Knowledge Base, one of the first being developed as part

“The current worldwide web only consists of documents

of the BioExpert project (www.bioexpert.nl).

and pictures,” explains Frank van Harmelen, professor at

In this recently launched, free database, sets of triples

the Computer Science department of the Vrije Universiteit

(concepts and their relationships) are organised and pub-

Amsterdam. “But the search engines cannot relate and

lished as ‘concept maps’ that describe different aspects

interpret this information. So now we are developing a

of peroxisome biochemistry and related diseases such as

second web with information meant for engines.”

Sjögren-Larsson syndrome. “We can integrate data from

Second web This second web is called semantic web.

tein databases, gene databases and of course the experts

Last year NBIC initiated an international forum called

themselves in our BioExpert system,” according to project

Concept Web Alliance (CWA) to cooperate in building

leader and bioinformatician Andrew Gibson from the

up such a semantic web with the emphasis on free

University of Amsterdam. Over twelve hundred peroxi-

knowledge sharing. Barend Mons of NBIC is the scientific

some-related concepts have already been identified in the

co-ordinator for this alliance. Other groups – like W3C

knowledge base and are described in 155 expert-curated

Semantic Web Health Care and Life Sciences Interest

concept maps.

Group (W3C HCLSIG) – already started working on similar

“The challenge is finding all the millions of known relation-

goals a few years ago. In these groups, life scientists along

ships between the involved concepts,” explains Barend

with computer technologists cooperate in developing

Mons. Several groups around the world have developed

‘semantic’ search software. And even more importantly,

software programs that can recognise triples in scien

they put data on the semantic web in such a way that

tific articles and databases. A triple that has been found in

other similar applications can make use of it.

many documents and a triple that is elaborated by a vested

The semantic web is first of all a web of concepts, each

research group will receive a higher status for reliability.

with an identifier (a number). At the moment, most genes,

For instance, if the software finds a sentence that means:

proteins and diseases – information about which is stored

‘ALDH3A2 encodes FALDH’ five hundred times in all docu-

in many different databases around the world – also have

ments and databases, this relationship has been identified

many different names. How can a search engine recognise

as a ‘fact’ – more than just a hypothesis. But the programs

that experts use the words cancer, kanker, tumour and

are not perfect. “So ‘expert-mining’ is also important,”

melanoma for the same disease? Or that gene A in data-

says Gibson. He and other computer technologists talk a

bank X is the same as gene B in databank Y? Linking all the

lot with the (molecular) biologists and medical research-

different names to one concept (identifier) makes a solu-

ers in the peroxisome field to find out which concepts and

tion to this search problem possible. Participating in a

names different experts use and how reliable specific rela-

sources as diverse as literature, pathway databases, pro-
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machine with built-in rules such as ‘in case of the relationship allergy, avoid the medicines which have the compound’ could find this meaningful relationship.
Frank van Harmelen’s research group has written a program for an inference machine. This machine has recently analysed the 1.6 billion triples in the protein database
Uniprot. Many unexpected interactions between proteins were noted. But one of the things that has yet to be
checked is how reliable or meaningful these new relationships are. Van Harmelen: “Some people say: the facts are
correct, the rules are correct and so the new triples are
also correct. Others fear that too many facts and rules are
not correct enough to give reliable new conclusions.”
Openness is crucial Openness about the data
and software is a crucial success factor. Therefore, an
‘Open collaborative environment to jointly address the
challenges associated with high volume data production
(….),’ is the mission of the Concept Web Alliance, according
to its Declaration of May 8th 2009. Van Harmelen assures
that the CWA will continue in this effort. However, CWA
is only one of several semantic web initiatives and life
scientists groups in the world. So in general, he cannot
yet foresee how open other maps will be. It is conceivable
that maps belonging to companies will be closed. “The
W3C HCLS Interest Group is more or less open,” explains
W3C co-chair Scott Marshall. W3C consists of about a
hundred participants including participants from six
pharmaceutical companies.
tionships are. “Experts from the whole world can add their

W3C fees vary from about 1,000 euro annually to 65,000

knowledge to the map.”

euro, depending on the annual revenues, type and location
of headquarters. In addition, active membership means

Knowledge base Frank van Harmelen has used the

participating in the (bi)weekly phone meetings, joining the

new software to find all triples hidden in the protein

discussions on the mailing list and, if possible, participat-

database Uniprot. This protein database alone resulted

ing in the face to face meetings. However, a scientist can

in 1.6 billions triples – facts about proteins. “As a rough

also participate as an ‘Invited Expert’. “We are quite liberal

estimate, we expect at least 20 billion triples in the

about this,” says Marshall, “because we want to broaden

life sciences,” says Van Harmelen. A few years ago,

our initiative. But certainly, after a while the invited guest

Scott Marshall joined the W3C HCLS interest group,

is expected to decide on his or her membership, like in a

where a knowledge base for Alzheimer disease and its

badminton club.”

biochemistry was eventually built. The knowledge base

So money and time can be restrictive factors in complet-

already contained 350 million triples in 2008. Now he is

ing concept maps. Marshall: “You have to realise that many

assisting in building up an even more challenging map:

professionals are putting hours and hours into the concept

to connect a wide spectrum of laboratory research with

maps at the moment. Many fit in the work in the evenings

clinical research and practices (translational medicine =

and at the weekends without getting paid for it.”

‘bench to bedside’). Marshall explains: “Many databases in
the drug development pipeline remain isolated, including
the ones for genes, proteins, metabolic pathways, drugs
research, clinical studies and patient dossiers. There may
be millions of concepts, but we are now defining the coreconcepts – this will be less than a million.”
Another goal is developing so-called inference machines
that can make meaningful connections between all these
triples. Machines that can make new triples from given
triples without interference of the human mind. For
instance: one of the triples in a map is ‘Molecule X has
been used in medicine Y’. Another triple is ‘Mister Z has
an allergy to the molecule X’. The triple ‘Mister Z shouldn’t
use Medicine Y’ is not in the map. However, an inference
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The Benelux Bioinformatics Conference

by Lilian Vermeer

T

he Benelux Bioinformatics

from his junior internship at the

at the conference was a bit limited;

Conference (BBC) is an

Maastricht University. Giesbertz:

as usual, poster presentations were

important annual conference

“I was specifically interested in going

planned during lunch break.”

on bioinformatics. Last year NBIC

to this conference because I wanted

Participating in the BBC gave him the

sponsored bachelor’s and/or master’s

to know what is going on in the field of

opportunity to talk to other (PhD) stu-

students to attend this event. What

bioinformatics. I also wanted to find

dents/researchers and exchange expe-

can students learn at conferences?

out about future possibilities after

riences. Giesbertz thinks this is one of

my graduation, because I want to do a

the useful aspects of going to a confer-

“Usually most BSc students or MSc

PhD. My supervisor, Chris Evelo, head

ence. “Presenting a poster at a confer-

students do not attend conferences.

of the Department of Bioinformatics

ence is a good opportunity to observe

They only have the opportunity to go

(BiGCaT) at Maastricht University, noti-

and note what scientific conferences

to these events when they become PhD

fied me about the conference and the

are like. It also makes it easier to talk

students,” says Celia van Gelder, who

sponsoring possibilities by NBIC.”

to other researchers you don’t know.”

is responsible for Bioinformatics edu-

There were quite a lot of people inter-

He also liked the lectures at the con-

cation at NBIC. “It is a pity, because

ested in Giesbertz’ poster on pathway

ferences: “I was mostly interested in

as a BSc student or even more so as a

interpretation of toxicogenomics data.

the lectures about improving path-

MSc student attending a conference

“With WikiPathways and PathVisio

ways. Lectures about algorithms or

can be very useful. Apart from meeting

gene expression data can be repre-

purely mathematical methods were

other researchers and learning what

sented in a graphical form,” Giesbertz

less interesting, since this is not my

is hot in the field, it may help you in

explains. “The pathways descriptions

field of research.”

orienting yourself as to your future.”

for biotransformation, which are very

Giesbertz recently started a senior

Last year, 23 BSc and MSc students

relevant for toxicogenomics, were not

internship, also in the field of bioinfor-

from seven different Dutch HBO

readily available. I developed these

matics, at the Technical University of

schools and universities attended the

pathways during my junior internship

Munich, Germany. He now knows that

BBC conference in Luik, Belgium on
the 14th and 15th of December 2009.

and used them for visualising and ana-

he definitely wants to continue in the

lysing gene expression data directly.”

field of bioinformatics. “I especially

Some of them presented posters.

There were many questions about the

like statistics, an important aspect in

Pieter Giesbertz, a MSc student in Life

use of WikiPathways and also some

many bioinformatics problems.”

Sciences at Maastricht University,

useful critical remarks on his poster.

presented a poster on his research

“Unfortunately, the time and space

Benelux Bioinformatics

major applications in health and

event ECCB10 (European Conference

Conference

green biotechnology. The Benelux

on Computational Biology), which

The Benelux Bioinformatics Confer-

Bioinformatics Conference is the

will be organised in Ghent

ence is a two-day international con-

primary community event for bioin-

(www.eccb2010.org/). It is a joint

ference on bioinformatics. Compu-

formatics researchers in the Nether-

organisation of the Belgian-Dutch

tational methods and mathematical

lands, Belgium, and Luxemburg, with

bioinformatics community.

models are playing an ever increasing

excellent networking opportunities.

BSc/MSc students are one of the tar-

role in large-scale ‘omics’ molecu-

The conference is aimed at both

get groups of the NBIC Education pro-

lar biology, leading to the emergence

academic and industry researchers.

gramme BioWise. Activities include

of bioinformatics as a scientific dis-

In 2010 the BBC 2010 will merge with

sponsoring students to participate in

cipline within Systems Biology, with

the European computational biology

bioinformatics conferences.

Photo: ULg - TILT Houet

Attending a conference
as a master’s student
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Interview with Ritsert Jansen

Bioinformatician Ritsert Jansen of Groningen

By Marga van Zundert

University teaches how to become a successful
scientist

“My current ambition is

to bring my group to a
truly international level”
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s a first year student, Professor Ritsert Jansen

mice I used to capture when I was young would imme

(1963) convinced the mathematics department

diately escape.

9

of Groningen University that maths could well
be combined with biology courses instead of

Where does your interest in genetics come from?

the traditional physics lectures. He did not disappoint the

Genetics and statistics are a primeval combination. In the

dean and graduated cum laude. “I have always been inter-

1930s the two fields developed together through the work

ested in life outdoors. I was an active member of the Dutch

of Gregor Mendel and Sir Ronald Fisher. I’ve always been

Youth League for Nature Study.” His love for maths and

intrigued by the question of how variation in phenotypes

biology resulted in a career in puzzling over big biological

can be explained by genetics and other factors. A systems

questions. The puzzle he likes to solve most is phenotype

biologist wants to know exactly how genes talk to each

variation, a complex phenomena that takes into account

other. I think that’s interesting, but I’m really interested,

genetic, environmental and epigenetic factors.

if the processes influence phenotype variation, when the

Recent discoveries of Jansen’s research group include

knowledge is relevant for plant breeders, stock breeders,

the discovery of six genetic ‘hot spots’ in Arabidopsis that

pharmacists or physicians.

account for the majority of all phenotype variations in the
population studied. The majority of other genetic differences do not translate into different phenotypes, these
are ‘buffered’. But Jansen is not only interested in genes.
He works as a mentor and coach for scientists and helped
set up a company to produce recumbent bicycles. Jansen:
“I’d like to help develop other people’s talents.”

“I visit the birds, mice and
plants that appear as data
on my computer. They are
an important internal
motivation.”

The Netherlands Genomics Institute granted you a
Distinguished Visiting Scientist Stipend. You use it to
visit the Jackson Laboratory in Bar Harbor, Maine,
USA. Why this laboratory?

Are we getting close to fully understanding the
genetic system?

The Jackson Laboratory has a unique collection of mice

No, the picture is far from complete yet. Take for example

models: 4,000 varieties bred to model the genetic com-

the inheritability of height. We can quite easily predict the

plexities of human diseases and conditions such as can-

height of children from their parents’ height. For a girl, you

cer, dementia, obesity and high cholesterol. However,

calculate the average height of mum and dad and subtract

my most important reason for visiting Bar Harbor is the

five centimetres; for a boy you add five centimetres. It

Churchill Laboratory. Professor Gary Churchill has the

seems like this trait is firmly tied down in the genes, but we

same background as I. He is a mathematician, statistical

can only explain a very slight proportion of the inheritabil-

geneticist and bioinformatician. And we share the same

ity to genetic variation. So, the big question is: Where

interests: unravelling the genetics of complex traits. He

is the rest?

has an impressive track record and is a very inspiring per-

We are currently developing the tools to study these ques-

son. Through Gary we got access to the rather closed US

tions. It might be that the epigenome – genetic imprinting

domain in systems genetics. It feels like we are becoming

– plays an important role. In 2008, I co-authored a perspec-

a member of the clan. Furthermore, Bar Harbor is a really

tive paper in Nature Review Genetics on how we could study

magnificent place. It is a peninsula and national park. It

this question. The methods for collecting epigenomical

can only be reached by a small airplane or boat. The insti-

data are advancing, but you also have to address the ques-

tute has its roots in summer courses in genetics. Every

tion of what causes the epigenetic variation. If epigenetic

geneticist of name has been there. If you stay there, you

variation is just a result of genetic variation, there is noth-

might sleep in the same bed as Victor McKusick, the man

ing new under the sun. Then epigenetic variation is just an

of the Mendelian inheritance!

in-between step. But if environmental or other factors play
a dominant role in epigenetic variation, the epigenome is an

Did you see the mice?

independent variable. And then more questions pop up: Is

Yes, the distance between bioinformatics and the biotope

the epigenome itself inheritable? Or is it fully ‘reset’ in every

has grown since the rise of genomics, proteomics and

new generation? Epigenomical data are now becoming avail-

metabolomics. But, if I have a chance, I visit the hospital or

able for plants. I notice that systems biologists are keeping

the greenhouses to actually see the birds, mice, patients

a close eye on what is happening in this field.

and plants that appear as data on my computer. They are
as important as internal motivation. The facility at the

This summer your book ‘Developing a Talent for

Jackson laboratory wasn’t as huge as I expected it to be.

Science’ will be published by Cambridge University

I hadn’t realised that a cage the size of a shoebox can

Press. What is it about?

easily contain thirty mice. The mice are also surprisingly

It is a practical guide for students, post-docs and their pro-

tame. You can open a box without them jumping out. The

fessors to develop their academic skills. It is about what

10
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it takes to be and stay successful in science. How do you

Ritsert Jansen

develop your talents? When do you say no? How do you find
research funds? How do you stand on the shoulders of previous talents? The book is based on my twenty years of
experience as a scientist and seven years of experience as a
mentor and trainer. It is not a thick book because scientists
do not have the time to read many words. As a group leader,
I found it very useful for myself to gain more in-depth know
ledge on these topics, and I feel a responsibility towards my
group to help the people in it discover their talents.

“It is not a thick book;
scientists do not have
the time to read
many words.”
I’ve heard you not only coach scientists but bike



builders as well?
Each month I ride about seven hundred kilometres in a

2010 - Book: Developing a Talent for Science

self-built velomobile, a roofed recumbent bicycle. It is a

2009 -	NGI Distinguished Visiting Scientist Stipend

hobby, but also my most important means of transport. A

2003 -	NWO VICI prize

couple of years ago a few friends wanted to set up a work-

2002 -	Full professor of Bioinformatics,

place to produce and sell their own velomobiles. It was

		 University of Groningen

interesting, instructive and fun to support them in this

1999 - Invited lectures Gordon Research

process. The company, Go-Mango, became a success; it

		 Conferences

has been bought by a bigger firm. And it yielded me a few

1997 - Plant Research International

excellent bicycle repairmen.

1995 - Invited lectures Gordon Research
		 Conferences

What are your plans for the coming years?

1995 - PhD in Statistical Genetics, Wageningen

The NWO VICI prize has formed a guideline for my work in

		 University (cum laude)

the past seven years. In the coming years, my ambition is

1988 - Institute for Horticultural Plant Breeding

to bring my group to a truly international level. I’m current-

1987 - MSc in Mathematics, University of Groningen

ly involved in three large European research consortia and

		 (cum laude)

we made the initial selection of a fourth. Furthermore, I’m
setting up projects in systems genetics with the Jackson
Laboratory and other US partners. It will be a challenge to
make this next step.
How is NBIC doing, in your opinion?
NBIC has many tasks. It is doing well in connecting people
and in providing services and good infrastructure. However, I hope it can do more to stimulate research at the top

“Is bioinformatics
too difficult? Too boring?
Is it too much
computer work?”

level. That is a point of concern.
That means that I’m the only professor in the Groningen
What is the main obstacle in the field of bioinformatics

bioinformatics group at the moment. In Groningen we have

today?

four hundred first year students in life sciences, but not

At the moment my largest problem is the shortage of

enough interest for a master’s in bioinformatics. Is bio-

well-qualified bioinformaticians. In April, I will be in Bar

informatics too difficult? Too boring? Is it too much com-

Harbor for a private workshop for the top 25 scientists

puter work? It would be good to find out what PR works in

in systems genetics organised by Gary Churchill, Trudy

promoting a career in bioinformatics. Maybe that is also

Mackay of the University of North Carolina and myself.

something for NBIC to think about.

I hope to stay for another three months thanks to the
stipend, but I’m not sure that it is possible. My assistant
professor has done so well that he has been offered
a professorship in the UK.
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By Astrid van de Graaf

Bioinformatics
accelerates
time to market
Photo: P.A.L.M. Microlaser Technologies GMBH 2006

I

t all began with the unravelling

by taking snapshots at different time-

teams. “These bioinformaticians

of the full genome of the fungus

points during the production process.

communicate with biologists and

Aspergillus niger that is used by

By comparing the composition of

fermentation specialists and need

DSM to produce a range of enzymes

mRNA, proteins and metabolites

to have a feeling for the physiology

and compounds for the food industry.

at different production settings,

of micro-organisms. Others have

Nowadays, bioinformatics has

we are able to develop improved

a more mathematical background

become one of the essential tools in

bioprocesses.”

and are specialised in software

research to accelerate time to market.

“Besides being useful for omics data

implementation and development,”

analysis, bioinformatics gains a real

says Roubos. Their training is very

“Ten years ago when we started to

role in design too,” Pel continues.

important. That is one of the reasons

determine the complete DNA sequence

“Currently we see that bioinformati-

why DSM has joined NBIC, and Pel

of Aspergillus niger, we also began to

cians participate in research teams

himself is a member of the Steering

set up our bioinformatics department

not only to get a good experimental

Committee of NBIC. Pel: “We find

in Delft,” says Herman Pel, principal

design for data collection, but also to

it important that students have an

scientist for Strain Development at the

design sequences for both metabolic

optimal infrastructure for top research

DSM Biotechnology Centre (DBC) in

and protein engineering.” His colleague

in bioinformatics and for thinking

the Netherlands. According to Pel DSM

Roubos observes the same develop-

about the application of their work.”

had two good reasons to step into the

ment. “In recent years we have seen

DSM is also active in NBIC’s BioRange

world of genomics and bioinformat-

exponential developments in both DNA

programme for developing new algo-

ics quite early. The first was to develop

reading (sequencing) and DNA writ-

rithms and software. Together with

new products based on the enzymes

ing (synthesis) technologies,” Roubos

researchers at the Delft University of

that their fungus produces. “Genome

says. “For bioinformaticians this offers

Technology they work, for instance,

sequencing is an effective way to get

numerous new possibilities for learn-

on methods to predict the success

the whole set of potential products on

ing, designing and fine-tuning DNA

rate of protein production by com-

the table at once,” Pel says. The other

constructs for the engineering of the

paring candidate enzyme sequences

reason was to develop new strains and

various micro-organisms that are used

and their properties with previous

processes for production. “Thanks

globally to produce useful enzymes,

expression successes collected in an

to further investments in our Delft

metabolites or even biomass.”

internal database. Pel: “Bioinforma

labs, along with the competences

tics brings more focus to research and

available at DSM Nutritional Products

Two of a kind At DSM nearly

development, and that is important in

in Switzerland, we now have access

all bioinformaticians have a PhD

industry since products can get out-

to a wide variety of genomics tools for

degree and they often work in

moded quickly and a quick time to

most production organisms.”

multidisciplinary research

market is essential.”

Analysis and design “Bioinformatics research is very often
comparative research,” explains

Royal DSM N.V., headquartered in the Netherlands, creates innovative products and

his colleague Hans Roubos, senior

of markets and applications, supporting a healthier, more sustainable and more

services in Life Sciences and Materials Sciences used globally in a wide range

scientist for Bioinformatics at DBC.

enjoyable way of life.

“We can now look inside the cell and

More information: www.dsm.com

study the physiological behaviour of

Development, Herman.Pel@dsm.com

our micro-organisms in the bioreactor

Herman Pel, Principal Scientist Strain
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Ontology representation

By Julia Dmitrieva

Visualisation tools
based on node-link and
containment method

C

urrently, the representation

isation approach in which an ontology

drawback is the multiple hierarchy

language of the ontologies

is represented with two visualisation

representation, whereby a class can

at the World Wide Web

techniques: the node-link method and

be a child of different parents.

Consortium (W3C) is Web Ontology

the containment method. Further-

Language (OWL). Use of this

more, the visualisation is augment-

Node-link method Node-link is

very complex language requires

ed with interactions such as zoom,

a very common method for ontology

knowledge and understanding of

pan and rotate. These interactions

visualisation [1]. The novelty of our

Description Logics (DL). An ontology

are needed in order to navigate in

approach is the representation

visualisation tool can be very helpful

the ontology for finding more details

of the ontology by using different

for applying ontology and answering

about ontology entities.

geometrical models in 2D space and

questions like: what an ontology is

3D space [2]. In such a multi-view

about; which concepts are defined;

Graph representation The

representation, different geometries

how these concepts are related

knowledge domain in OWL ontology is

mirror the ontology structure in

to each other; and what specific

represented by means of DL axioms

different ways. With our method

information is provided.

in which the entities are defined by

an ontology can be visualised in

means of DL constructors. With our

Euclidean, hyperbolic and spherical

Nowadays formal management

approach we do not want to show

geometry. We found that Euclidean

techniques are needed to deal with

logical definitions of domain concepts.

geometry is suitable only for the

the enormous amount of data in life

In order to make a representation

representation of graphs with a

sciences. A semantic web by means of

amenable for visualisation, ontology

level of depth less than three. The

ontology provides this possibility. The

needs to be transformed from the

representation in hyperbolic geometry

most trivial example is medical image

set of axioms into a graph structure.

is suitable for big graph structures.

annotation or annotation of genes and

By using the Pellet reasoner for

The user can navigate in the graph

proteins. Annotation brings the data

this transformation, we retrieved a

by means of mouse interaction. This

into a domain context and can be

hierarchical structure of the domain.

navigation is realised by different

further used to query and reason

The backbone of the graph is formed

transformations: Euclidean in the

about this data. Another example lies

by the hierarchy (with subClassOf/

Euclidean representation; Möbius in

in the area of integration of heteroge-

superClassOf relations); the other

the 2D hyperbolic representation; and

neous resources, such as databases,

connections illustrate the properties

hyperbolic transformations in the 3D

medical records, XML files, etc. If, for

between classes. These properties

hyperbolic representation. Besides

example, a scientist is interested in

are domain dependent, for example

the navigation, the user can expand

drug discovery, all information about

‘part of’ property is defined in

each concept in the graph and a new

the involved drugs, diseases, genes,

Pathway ontology, ‘has_function’

graph structure will be generated with

proteins must be integrated. A global

and ‘has_disposition’ are defined in

the chosen concept as a root of the

ontology about these domains would

Dendritic Cell ontology. The graph

graph.

be very useful.

representation approach, however, has

Although OWL has become a standard

some drawbacks. It is not possible,

Containment method The

language for ontology representation,

for example, to show properties

containment method is used to

visualisation tools can be very help-

inherited from parents because of

visualise tree structures by means of

ful in the process of ontology under-

the exponential explosion of nodes

placing children nodes inside parental

standing. We have developed a visual-

and edges on the graph. Another

nodes. This method mirrors the
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hierarchical structure of the ontology

zooming in: first the continents, then

very interesting to combine our visu-

very well. We applied this method in

countries, then cities, then streets,

alisation approach with the ontology

the context of ontology visualisation,

etc.

integration.

but instead of the standard 2D spacefilling approach, we have used a sphere

Further research The research

surface packing technique [3]. In our

is not finished yet. We should

approach classes are represented as

examine users’ experiences with

spherical caps, which are placed on

our visualisation method. Besides

the surface of the parental sphere.

the ontology visualisation, another

The area of each spherical cap

point of interest is how to represent

depends on the area of the leaves

information from different ontologies.

in the sub-tree of which the given

This topic is very interesting for

spherical cap is a root. This method

the life sciences community,

is amenable for the representation of

for example in the area of drug

tree structures. However, the ontology

discovery. Researchers working

hierarchy generally is not a tree,

in a multidisciplinary area need

because of multiple inheritance. To

information from biology, medicine

confront this problem, we clone nodes

and chemistry all at the same time.

which have more than one parent.

At this time we are developing an

In our visualisation we introduced the

approach with which a new ontology

notion of semantic zoom. By using

can be generated. This ontology col-

the standard geometric zoom dur-

lects information about special top-

ing the mouse interaction, the visual

ics, such as Toll-like receptors, that

object is scaled and does not reveal

is only interesting to the user. This

details. With our semantic zoom visu-

approach is based on extraction of

alisation technique more detail of the

modules from different ontologies

hierarchy is shown by zooming in. It

and integration of these modules on

works like Google Earth, where more

the basis of mappings between the

and more detail becomes visible by

entities in the modules. It will be also
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≥ Key concepts
≥ In computer sciences an ontology is a formal way to
represent a domain where the entities (concepts and
roles) are defined by means of Description Logics (DL)
constructors.
≥ Web Ontology Language (OWL), the current language
for ontology representation, is very complex and
difficult to apply for most life scientists.
≥	This article describes the development of visualisation tools in order to simplify ontology representation
for life sciences.
≥	The Multi-View ontology visualisation approach augmented with three different geometric representations combined with different navigation techniques
helps to explore ontology from different points of view.
≥ Combination of the containment visualisation technique with the semantic zoom provides interaction
with the hierarchical structure of the graph; more
or fewer details of the hierarchy can be shown on
demand.
≥	The ontology visualisation research is part of
BioRange project ‘Integrative bioinformatics’.
≥	The developed visualisation methodology is available on-line for probing and inspection as a Java Web
Start application on http://www.liacs.nl/~jdmitrie/
OntologyVisualization/
By the editors

Ontology visualisation
Pathway ontology visualised by using the node-link approach.
The red lines visualise superClassOf relationships; the green lines
visualise subClassOf relationships.
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Optimising microarray studies

Maarten van Iterson

Sample size determination
on gene expression
profiling data

M

icroarrays are increasingly

two experimental data sets from the

ment can be evaluated, and informed

used in life sciences, both

latter: the platform comparison study.

decisions on future sample size can

to investigate molecular

be made. The proposed method may

processes and for molecular

Platform comparison Gene

also be fine-tuned to estimate the

diagnostics. Their power is dependent

expression profiles in the hippocampi

power for a part of the distribution of

upon such things as platform choice,

of transgenic δC-doublecortin-

effect sizes only, such as those larger

experimental design, the type of

like kinase mice were compared to

than one in absolute value or only the

biological material under study,

wild-type [2, 3]. In this evaluation

negative part, corresponding to down

and methods for normalisation

we included expression data from

regulation.

and statistics. Experimental noise,

the same samples obtained with

systematic bias, and variability can

four microarray platforms, namely

Best performing Perhaps the

be introduced at several stages.

Affymetrix, Agilent, Illumina and

most marked point for this data set

To reduce all these experimental

home-spotted oligonucleotide arrays

is that the power was generally low

effects, experimental design choices

(five mice per group), and one next

for all technologies used: below 50

and data analysis methods must be

generation sequencing platform,

percent for the sample sizes used in

well considered.

Solexa/Illumina (four mice per group).

all pilot studies (see Figure ). Indeed,

Moderated t-test statistics were

in the comparison of the transgenic

Genome-wide technologies such

calculated, for each technology,

and wild-type hippocampi effects

as microarray and next generation

using an empirical Bayes linear

on expression were found to be

sequencing are used intensively to

regression model. The moderated

very subtle. As expected the power

compare gene expression of diseases

t-test statistics and the number of

increased with sample size. Here,

or perturbation with control samples.

replicates per group were used as

Solexa/Illumina next generation

Although most researchers value the

input for the power and sample size

sequencing, together with Agilent

importance of replication, the number

determination.

and Affymetrix arrays were shown to

of replicates is often based on cost

Our package allows for visual inspec-

be the best performing technologies

considerations rather than statisti-

tion of the input data and derived

for all sample sizes. The higher

cal reasoning, such as the power to

quantities thereof, e.g. histogram of

performance of Agilent compared to

detect effects. Although the first few

p-values, the proportion of differen-

Affymetrix arrays in our comparison

methods proposed for microarray

tially expressed genes and distribu-

may be caused by the pilot study size,

sample size determination were based

tion of effect sizes, i.e. of differential

upon which the estimation of the

on rough and unrealistic assumptions,

expression. The last quantity is

power curve depends.

some more realistic methods have

estimated using a deconvolution

As the number of replicates differs

recently been published, albeit a use-

estimator, which we implemented

per technology (one-colour: five bio-

ful and fast, easy-to-use implementa-

using the fast Fourier transform algo-

logical replicates per group; two-

tion is still lacking.

rithm; results are obtained within

colour: five biological replicates, each

We extended and implemented the

a few seconds.

with two technical dye-swap repli-

method proposed by Ferreira and

Power curves as shown in the figure

cates), there is considerably more

Zwinderman [1] in an R package, and

are easily produced for the desired

certainty about variability estimates

evaluated its performance using sim-

sample sizes and false discovery rate

for Agilent. For all sample sizes,

ulated and experimental data [2]. Here

correction threshold. Based on these

Solexa/Illumina next generation

we describe the results on one of the

results, the power of a (pilot) experi-

sequencing was estimated as
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having the highest power, even though

across the three intensity ranges,

BioConductor package called SSPA[4].

the estimates were based on only four

whilst the microarray platforms

The current method assumes that the

biological replicates. This indicates

displayed markedly less power in

test statistic is normally distributed.

that next generation sequencing of

the low intensity range compared to

An extension of the method, and a

expression tags is very precise and

the intermediate and high intensity

new version of SSPA, will appear

powerful.

ranges. This is most likely due to

soon where this is assumed to be a

the presence of background signal

Student’s t distribution, which is more

Power estimation To enable

affecting measurements for lowly

suitable in cases where the pilot data

further comparison between

expressed genes on microarrays,

consist of small sample sizes.

technologies, we studied the

which does not affect Solexa/

9504 shared Ensembl transcripts

Illumina next generation sequencing

represented on the Solexa/Illumina,

data, as the largest differential

Agilent and Affymetrix platforms [3].

gene expression in the hippocampi
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we show that power and sample
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more power than the two microarray
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can thereby guide further decisions
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Agilent having slightly higher power.

can get guidance on experimental
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More interestingly perhaps, Solexa/
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E-mail: M.van_iterson.HG@lumc.nl
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≥ Key concepts
≥	The power of a statistical test is the probability that
the test will correctly reject the null hypothesis
two conditions), when the alternative hypothesis
(there is a difference) is true.
≥ When many genes are tested simultaneously,
individual power is typically summarised across all
genes by the average power, which, when used for
a power calculation, must be corrected for multiple

0.8
Estimated power*

(there is no difference in gene expression between

0.6
0.4
0.2

testing.
≥ Effect size can be seen as the difference between
a gene’s mean expression levels at two conditions,
divided by its pooled standard deviation.
≥ Sample size is the number of biological replicates
in each study group.
≥	False discovery rate (FDR) is the proportion of false

4

6

8

10

12

14

Sample size per group
Solexa
Agilent
Affimetrix

Illumina
HomeSpotted

positives among the genes called differentially
expressed (statistically significant).
≥	The microarray optimising study is part of BioRange
project: ‘Experimental design, sample size determination and data analysis’.
≥	The described study is part of a recent publication in
BMC Genomics (September 2009) [2]

Power curves for the different expression profiling platforms
By estimating power separately for genes expressed in intensity
ranges varying from low to high, we can clearly see the added value of
the Solexa/Illumina next generation sequencing technology compared
with microarrays. Due to background, microarray platforms often cannot reliably measure expression in the low intensity range. Indeed,
Solexa/Illumina displays with four replicates per group has the same
power as Agilent and Affymetrix with seven replicates per group.

By the editors

*estimated power using a 10% FDR.
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By Lilian Vermeer

Bioinformatics
in the classroom

E

ven though bioinformatics has become a major element of modern research in the
life sciences, most secondary school students are completely unfamiliar with the
topic. However, tomorrow’s scientists are among these youngsters. Therefore, NBIC

and the Centre for Molecular and Biomolecular Informatics (CMBI) have designed hands-on
workshops to bring bioinformatics to the classroom. The developer and the user speak up

in this section Hands On in the article below.

“Most teachers are not familiar with

protein Rhodopsin, which causes the

ondary school teacher wants. They

bioinformatics,” says Hienke Sminia,

eye disease Retinitis Pigmentosa. They

can book the regular variant in which

who started working for NBIC on the

can also find out what effect muta-

two MSc students bring their seven-

Bioinformatics@school1 project last

tions will have on the 3D structure. For

teen laptops with teaching material

year. “In order to bring this topic to

the search they use databases and

when they visit the school and guide

the classroom and eventually have

searching programs that are also used

the practicums. The biology or chem-

it integrated into the school curricu-

by scientists worldwide. “We truly

istry MSc students have educational

lums, it is important to get the teach-

bring science into the classroom,”

and bioinformatics experience and

ers enthusiastic in the first place,”

says Sminia. Furthermore, they can

received special training to supervise

she stresses. “Therefore, we have

investigate a murder at an airport by

the workshops. Alternatively, teach-

designed appealing problems that

finding out which protein killed the

ers can teach the workshop them-

students can solve with bioinformat-

victim and use 3D protein models to

selves in the school’s computer room.

ics.” The material is intended for biology, chemistry or NLT2 classes of the

design an antidote against a deadly

In that case, only one university stu-

poison.

dent comes to the school for guid-

highest grades of secondary educa-

Since most schools do not have the

ance. Just by following the material on

tion (HAVO/VWO classes 4, 5 and 6).

knowledge, the Bioinformatics team

the website, all course modules can

For example students can search for

visits them with the necessary equip-

also be done without involvement of

mutations in the gene coding for the

ment at the time and place the sec-

NBIC.
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THE DEVELOPER In 2006 the

practicum in early 2006.” Since then,

“Recently we developed material for

‘DNA labs on the road’3 project start-

over nine thousand secondary school

the lower grades of secondary schools,

ed to bring genomics to the class-

students have followed a bioinfor-

for primary schools and for science

room. Celia van Gelder, responsible

matics@school practicum. Not only

centres (including Science Museum

for bioinformatics education at NBIC,

students learn a lot. “A survey of the

NEMO in Amsterdam). We collaborate

and Robbie Joosten, a PhD student

teachers who booked the DNA labs

with HBO schools, the Swiss Insti-

in protein structure research, were

showed that they learned a great deal,

tute of Bioinformatics and exchange

involved in the development of the

especially from our Bioinformatics

teaching material.

DNA labs project from the beginning.

DNA lab,” says van Gelder.

Today there are six different Mobile

“Although our website, bioinforma

DNA labs, developed by six universi-

tics@school, still consists to a great

ties and six NGI Genomic Centres.

extent of teaching material, we hope

The Bioinformatics workshop is one

that in the (near) future it will become

“Bioinformatics
should become
integrated into the
regular curriculum
of biology classes”

of these six which visit Dutch second-

a general portal on bioinformatics for

ary schools.

secondary school students, teachers

For the Bioinformatics DNA lab, Van

and the general public. Some day sub-

Gelder and Joosten first looked for

sidy for our activities will stop and we

attractive structures they could use in

hope that by that time bioinformatics

the practicums. “In the design of the

will have become part of the regular

questions, we took into account the

biology curriculum. We are working

Our material is translated into English

level of final examinations of second-

hard to achieve that goal and make

and German. We also bring the possi-

ary schools. After consultation with

ourselves, in a way, redundant.”

bility of studying bioinformatics after

secondary school teachers and some

Sminia mentions some of the activi-

secondary school to the attention of

trial lessons at secondary schools,

ties to get bioinformatics on the agen-

the students.”

we started the first bioinformatics

da of schools and the general public:

THE USER “The Bioformatics@

tions, simulations and data bases.”

In the normal curriculum students

school practicums are very well

For example to solve the problem of

would never have done something

attuned to the teaching program at

‘Murder at the airport’, the students

like this. Furthermore, they used

our school,” says Durk Meinsma,

used a protein database as a tool.

the programme Yasara in which they

chemistry teacher at the Interna-

were able have a closer look at the

tional School Hilversum. Meinsma

3D structure of proteins.” Meinsma

already had previous experience with
several of the other DNA labs on the
road (organised by Wageningen
University), one of which is aimed at
investigating the DNA of plants. He
liked the practicums very much and
so he looked for further possibilities within these travelling DNA labs.
Then he decided to go for the Bio
informatics lab with supervision by

“The material
fits in very nicely
with our usual
approach of using
computer animations, simulations
and databases”

thinks this is the perfect illustrative
material to complement the existing teaching material. “I can explain
how a protein is folded and how amino
acids interact with each other many
times, but these computer animations
are better at visualising the information.”
“Although I did not ask them direct-

two university students. “The empha-

ly, it was clear that my students (6th
grade) also liked the practicum very

sis on the 3D structure of biological

much because they worked on the

molecules, especially proteins, is

Proteins found at the crime scene

assignments in a very focused way.”

very illustrative for the students. The

were compared with a database to

Meinsma thinks the degree of com-

material also fits in very nicely with

reveal their identity. “The computer

plexity was good: “Some of the tasks

the curriculum of our school, since

alignment of the amino acids of the

were easy, others were more difficult.

the International Baccalaureate stim-

discovered proteins with known pro-

It was challenging enough. It is really

ulates the use of computer anima-

teins is very useful and interesting.

worth doing again.”

Notes
1

www.bioinformatica-in-de-klas.nl,

www.bioinformatics-at-school.eu
2

NLT = natuur, leven en technologie [nature,

Help wanted from schools, teachers and

them with teaching material or who likes to

students

test new teaching material, please contact

(http://www.betavak-nlt.nl/)

Anyone who wants to collaborate with the

Hienke Sminia, tel. + 31 24 3619501,

3

Bioinformatics@school team or to provide

e-mail: Hienke.Sminia@NBIC.nl

www.dnalabdag.nl

life and technology]
www.dnalabs.nl, www.dnalabs.eu,
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By Bastienne Wentzel

From gene expression data
to biological processes

Evert-Jan Blom started in 2002 as a PhD student
in Professor Oscar Kuipers’ Molecular Genetics
group at Groningen University. As a second promotor, Professor Jos Roerdink from the department of Scientific Visualisation and Computer
Graphics was involved for the ICT support. One
other PhD student and a post-doc were active
in the biology-oriented group in the area of bioinformatics. Blom was invited to participate in

Groningen Institute Biomolecular Sciences & Biotechnology

the project because of his masters thesis on bio
informatics and visualisation of data. The project
was financially supported by a NWO-BMI grant.

Transcriptome data from microarray techniques

Blom was able to extend his PhD studies after

contain a wealth of data enabling researchers

four years with additional funding for two years.

to study biological processes in a functional and

Currently, Blom’s software applications have

regulatory context. Extracting these data requires

been developed and are still being used at the

software to assist in analysis and visualisation

department of Molecular Genetics and in several

of these large data sets. Evert-Jan Blom and

other ongoing bioinformatics projects.

colleagues developed various applications and

http://molgen.biol.rug.nl

proved their value by analysing gene expression

http://www.cs.rug.nl/svcg/

data for the model organism Bacillus subtilis.

“I was lucky with my bacteria Bacillus subtilis,” says

compared predictions about genes and functions from his

Evert-Jan Blom. The micro-organism he studied has been a

software to the results of in-depth biological studies.

model for years, second only to the well-known Escherichia

“Usually a microarray experiment comprises the compari-

coli. B. subtilis has just over four thousand genes and of

son of a wild-type with a mutant organism. Data from the

those, over half have known functions. On average, only

experiment is examined gene-by-gene, for example using

a quarter of a micro-organism’s genes are known. Blom

a spreadsheet,” Blom explains. “We set out to automate

developed software tools for analysis of transcriptome

this process and to visualise the information from global

data. During his six years of extended PhD studies at the

gene expression data. But we also broadened the scope

Molecular Genetics department at Groningen University, he

of experiments. I tried to put all possibilities a researcher

was able to find all annotation and gene expression sources

might need into the software.” Being a biologist turned

he needed in the literature. He fed these into his tools and

bioinformatician, Blom developed four different tools
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using the programming language Java. “Actually it is one

Instead of a single microarray experiment, gene expression

standalone program with many ‘tabs’. For each application

of B. subtilis was followed in time during the growth of the

you can turn the other tabs off.”

culture. The purpose was to obtain a dynamic view of the
transcriptome during growth on a rich medium, mimicking

four Themes Blom has divided his research into

laboratory conditions. During the growth, samples were

four themes: enrichment, regulation, discovery and

analysed at forty different points in time. The microarray

prediction. The first part, the enrichment software,

data was fed into the applications. “We really pampered

analyses microarray data taking into account the complex

the cells,” says Blom. “Nice and warm, lots of oxygen and

underlying biological processes for the functional

food. Remarkably, they showed signs of stress during

interpretation of data sets. Functional analysis studies the

several phases of growth.”

up and down-regulation of genes in a given experiment by

The data showed, for example that genes involved in stress

grouping genes based on their expression patterns. Genes

reactions such as in cold conditions or with DNA damage

involved in similar cellular processes are expected to show

were up-regulated during several stages of the growing

similar expression patterns. By classifying these groups

process. Furthermore, induction of sporulation killing fac-

using pre-set annotations such as metabolic pathways,

tors genes were detected. “Sporulation, whereby the cell

gene ontology or regulatory interactions, a functional

encapsulates itself to be able to survive for long periods of

profile of the transcriptome data is created.

time, is an extremely energy-consuming process. It is an

The software tool is not only able to functionally ana-

important decision in the life of a bacterium: once started,

lyse single datasets but also extended experiments. An

there is no way back. We found that some subcultures on

example is a large time-resolved transcriptome dataset,

the brink of starting sporulation activate operons coding

in which many time points are taken during the growth of

for killing factors that allow them to feed on the remains of

cells. “Investigating every time point separately is one way

other subcultures, a cannibalistic practice which points to

of analysing these data, but a holistic approach is prefer-

a competition between cells that we did not expect under

able,” says Blom. “One way to do this is to determine clus-

these favourable conditions.”

ters of genes that exhibit similar expression patterns.”
Additionally, genes in a cluster may exhibit a similar motif

From bacteria to plants Finding these stress

in their regulatory regions, thereby giving information

responses is the most important biological result, says

about global regulation of a group of genes, the second

Blom. The datasets of this experiment are available on the

research theme. “By comparing a new motif to existing

internet to anyone. Blom hopes his site will be a much cited

ones, for example, you may be able to predict the func-

reference database. He currently works at Keygene as a

tion of a gene, or decide you have discovered parts of a

bioinformatician in the Lead Discovery group working on

new regulon,” Blom explains. By building on the function-

plants such as Arabidopsis. “Plants have many more genes,

al analysis software, Blom designed a clustering method

while for many, much less expression and annotation data

with an integrated motif discovery algorithm. The software

is available than for bacteria. I enjoy learning many new

benchmarks different clustering runs, thereby allowing

things in addition to using my expertise and some of the

researchers to quickly determine the best suited cluster-

software I developed during my PhD studies.”

ing approach for a given dataset. By feeding an existing
dataset from literature into the program, the researchers
confirmed the original results.

Name: 	Evert-Jan Blom

Finally, Blom developed a tool for predicting gene function

University: 	Groningen University

based on available gene expression data. “The other soft-

Promotors: 	Prof. O.P. Kuipers

ware tools are based on microarray data from one experi-

Thesis Title: 	Computational genomics

	Prof. J.B.T.M. Roerdink
for prokaryotes

ment, looking at pathways or regulatory interactions. This
application makes a quantitative prediction of the chance
that a gene is involved in a certain function, using all
expression data available for this organism by employing

PhD obtained on 11 december 2009

the guilt-by-association principle,” he explains.
Growing pains After developing all the software, Blom

more information

concluded that his applications should prove themselves

Analyser: extracting biological knowledge from transcriptome data

in practice. He compared the best two hundred functional

of prokaryotes. Bioinformatics 23 (9) 1161-1163.

predictions of genes with newly published literature. “We

by SEries of transcriptome data using functional annotations and

had predicted the function of over fifty genes correctly.

putative transcription factor binding sites. BMC Bioinformatic 9, 535.

Only five were different than described in literature,

of regulatory motifs using prokaryote transcriptome data.

although a double function cannot be ruled out. The other

Bioinformatics 25, 550.

150 or so have not been studied yet. When they have been,

4. Blom, E.-J. et al. (2008) Prosecutor: parameter-free inference of gene
function for prokaryotes using DNA microarray data, genomic context

we expect that for most of these we will have predicted their

and multiple gene annotation sources. BMC Genomics 9, 495.

function correctly. We were very happy with this result.”

during growth of Bacillus subtilis. A high density time-resolved transcrip-

In addition, a biological experiment was carried out.

tome analysis. Submitted.

1. Blom, E.-J. et al. (2007) FIVA: Functional Information Viewer and

2. Blom, E.-J. et al. (2008) DISCLOSE: DISsection of CLusters Obtained

3. Blom, E.-J. et al. (2009) MOTIFATOR: detection and characterisation

5. Blom, E-J. et al. (2010) Growing pains: natural stress responses
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Seven questions for
Tjeerd Abma
BY BASTIENNE WENTZEL
Name: 	Tjeerd Abma
Date of Birth:

11-09-1980

Place of Birth: Zuidland (Zuid-Holland)
Nationality:

Dutch

Study:	HBO Informatica specialised in bioinformatics
Career:	Scientific programmer at Wilhelmina Children’s
	Hospital, Utrecht
Hobbies:

DIY (in my house), photography, nature, travelling
by train, drumming, internet/technology/music

Who is Tjeerd Abma?

ments. I try to go one step further and show them features

I come from Zuidland in Zuid-Holland, from where I followed

the researchers didn’t think of themselves. I think one

an HBO Informatics study at the Hogeschool Rotterdam. In

of the important goals of bioinformatics is to automate

addition to my studies, I was a technical webmaster at the

processes and standardise the workflow a bit, so that it

Erasmus University library. At the end of my course I did an

becomes more easily reproducible.

internship in genomics for half a year at the department of
Bioinformatics at Erasmus MC. In January 2008 I started

Who do you work with?

as a scientific programmer at the Wilhelmina Children’s

Together with people from the Amsterdam ICT centre

Hospital in Utrecht to help set up the Netherlands

SARA, which is also involved in NBIC, we talk to people in

Metabolomics Centre’s Data Support Platform.

the labs who generate the actual data. Last year several
new programmers from the University Leiden, TNO Zeist

What do you like about bioinformatics?

and the WUR joined our team to speed up the development

I switched to bioinformatics because I was not learn-

process. Other NBIC scientific programmers work at differ-

ing that many new things in my ICT studies, except for the

ent locations, but they are still part of the metabolomics

business related things and theories on how to develop

network. I interact with them daily and exchange ideas,

software. The interesting part for me was the ability to

solving programming problems.

learn real new things in the field of biology and to combine
software technology with biology.

How do you keep in contact?
I meet with the other programmers every week at NIBI to

What are your current activities?

discuss the progress of the platform and we use Skype or

I am responsible for developing software within the meta

instant messaging (IM) to keep in contact with each other.

bolomics platform of BioAssist, the NBIC support pro-

NBIC brings together people with a bioinformatics back-

gramme. We try to capture the information participants want

ground, for example, with meetings and tries to promote

to store via templates in a database. We also implement tools

the sharing of knowledge and ideas, but I think it takes

that allow the users of the metabolomics platform to proc-

quite some effort to bring it all to a higher level. But the

ess their data easily. Another element of the platform is the

Wiki and gForge repositories are good ways of stimulat-

visualisation of the data via generated graphics, which will

ing everybody to contribute. I miss something like a forum

make it easy for users to visually inspect the data. We use the

where people can post their problems and you can find

Grails/Groovy web application framework to build prototype

things back more easily.

software, which is based on Java. I meet with researchers
in labs at different locations to see how they work, how they
store their data. I spend quite a lot of time figuring out what
their requirements are, which is not always obvious.

What is the difference between bioinformatics and ICT?
I think you are a ‘real’ bioinformatician if you understand
biologists and have the ICT knowledge. Bioinformatics is
about talking with biologists, finding out how they work

Who uses your applications?

with data and how to standardise and improve on that. ICT

At the moment we are still prototyping. It is chiefly the

is only about knowing a lot about information technology

principal investigators and several lab researchers who

and knowing how to implement that. Sometimes it sounds

are testing the software. When we get feedback we try to

like a bioinformatician is someone who is primarily a biolo-

implement it and fix bugs for the next prototype. One thing

gist and also knows about ICT. Of course it can be the other

I found out is that you cannot expect the researchers to

way around too. I think an ICT expert can advise a bioinfor-

know exactly what they want. We bioinformaticians can

matician about informatics technologies and methodolo-

help them by showing what the possibilities are and

gies. In that case it is an advantage if you know what the

by trying to develop software that meets their require-

biologists are talking about.
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news
Partners in enabling
technologies

Netherlands Metabolomics Centre

The bioinformatics community in the

for Systems Biology (NCSB).

Netherlands forms a strong expertise

Collaboration between these

basis with collaborations in all major

technology ‘platforms’ is the first

fields of life sciences research.

step towards creation of a single

NBIC brings together a major part of

framework portal of enabling

this expertise basis and is growing

technologies in the Netherlands, as

towards being a strong ‘enabler’ of

has recently been proposed in the

biology research in our country.

Dutch Life Science vision Partners in

In order to boost this supporting role,

the Polder. The cooperation between

NBIC has set up active collaborations

bioinformatics and the emerging

with the NGI funded centres for

technologies proteomics and systems

enabling technologies: Netherlands

biology are beginning to shape up well

Proteomics Centre (NPC),

(see below).

9789080735774, www.lifesciences2020.nl)

NBIC-NPC:
Bioinformatics
& Proteomics

tion (WP3). Each work package has

(Utrecht University), Peter Horvato

two full positions funded by this program and is supplemented by addi-

vich (University of Groningen).
WP3 will address the need for more

The Netherlands Proteomics Centre

tional positions coming from the par-

in-depth systems biology knowledge

(NPC) and NBIC have combined forces

ticipating groups as well as NBIC and

extraction, functional annotation,

to strengthen the field of bioinfor

statistical evaluation and classifica-

matics for proteomics. The mission

NPC.
WP1 forms the core of the bioinfor-

of this collaborative endeavour is to

matics platform. Participating group

Participating group leaders are

set up a platform for proteomics-

leaders are Rainer Breitling and

Antoine van Kampen and Perry Moer-

bioinformatics that is easily acces-

Morris Swert (Groningen Bioinfor

land (University of Amsterdam), Huub

sible to the proteomics community.

matics Centre), Andrew Stubbs

Hoefsloot (Erasmus Medical Centre).

The collaboration consists of three
work packages (WPs) that cover all

(Erasmus Medical Centre).
WP2 has its main focus on process-

All participating groups have commit-

proteomics related bioinformatics

•

ing and integration of diverse pro-

ted themselves to tightly interact and

domains: from raw data and algorithm

teomics data. Participating group

collaborate with the others, thereby

management (WP1), through data

leaders are Twan America (Wagenin-

forming the core of an efficient bio

processing and integration (WP2)

gen University-Plant Research

informatics-for-proteomics platform.

to systems biology knowledge extrac-

International), Bas van Breukelen

NBIC-NCSB:
Bioinformatics
& Systems Biology

Jack Leunissen (Wageningen),

tiled displays, on representing data,

Antoine van Kampen (University

knowledge and conceptual models

of Amsterdam) and Hans van Beek

in concept maps, on fluxomics data

NBIC participates in the Netherlands

(VU University Medical Centre,

analysis and ‘sloppy’ model analysis

Consortium for Systems Biology

Amsterdam).

approaches.

(NCSB) with a core group on Systems

The Systems Bioinformatics group

Each of these systems bioinformatics

Bioinformatics, which is based both

works on wiki-type web pages

groups interfaces with several other

in the NCSB and in NBIC. NBIC group

to manage data and knowledge

NCSB participants. Examples of

leaders participating in the Systems

(‘wikiomics’), on mining systems

systems biology-bioinformatics

Bioinformatics group are Chris Evelo

biology knowledge, on visualisation

interactions are: implementation

(Maastricht), Joost Kok (Leiden),

of complex molecular networks on

of metabolic flux estimation for the

(NMC) and Netherlands Consortium

•

Partners in the Polder, a vision for the life
sciences in the Netherlands and the role
of public-private partnerships (2009, ISBN

•

tion tools for proteomics data.
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study of gut metabolism; building

Presentation of systems biology data

knowledge bases on metabolic

on the web is done in Maastricht in

For detailed information on the NCSB

systems in yeast and men; and

connection with the WikiPathway

and the bioinformatics projects, see

knowledge mining in gene expression

project. The latter received

www.ncsb.nl.

and metabolite databases.

considerable attention in Nature,

among other publications.

NBIC Education:
BioWise Highlights
Bioinformatics@school

Photo: Casper Zulim de Swarte

In January 2010 the revised version of
the Dutch website of bioinformatics
@school went online and now gives
access to all teaching materials
developed, ranging from high school
to primary school. Furthermore, a
research project concerning ‘How
to teach bioinformatics to high
school teachers’ has been started in
collaboration with the Freudenthal
Institute, and several teacher training
courses are planned for 2010. See
also: www.bioinformaticaindeklas.nl,
www.bioinformaticsatschool.eu
PhD courses
In January 2010, 21 participants came
to Delft for the NBIC/ASCI PhD Course
‘Algorithms for Biological Networks’.

Doekle Terpstra (chair of the HBO Council) is chairing the meeting ‘On science and professional
practice: Where education and knowledge meet.’

Upcoming courses are ‘Optimisation
Techniques in bioinformatics and

NBIC & HBO

of applications coming from the

systems biology’ (17-21 May 2010,
Amsterdam) and the ‘8 th International

At the meeting ‘On science and

BioRange programme that are

professional practice: Where

of interest to the UAS as well as

Computational Drug Discovery

education and knowledge meet’,

an update of NBIC’s activities in

Course’ (21 June-2 July, Nijmegen).

hosted in December 2009 by

collaborating with Dutch UAS on,

Together with the Swiss Institute

SenterNovem and the HBO Council,

among others, setting up a network

of Bioinformatics (SIB), NBIC is

representatives of HBO schools

of teachers and organising teacher

organising an International Summer

(Universities of Applied Sciences,

training sessions.

School on 2-6 Aug 2010 in Amsterdam.

UAS) and of 37 Dutch BSIK research

This first edition of the NBIC/SIB

programmes came together to

For more information about NBIC

Summer School will focus on the topic

exchange information. NBIC was

education activities see www.nbic.

‘Quantitative imaging and modelling

part of the organising committee

nl => Education or contact Celia van

of biological processes’.

and presented both an overview

Gelder (celia.van.gelder@nbic.nl)

BioAssist Engineering Team

Supporting the platforms

from the Central Engineering Team.

getting up to speed

The term ‘platform’ used to be

These project managers have

The BioAssist Central Engineering

confusing: it could either mean a set

the assignment to carry out the

Team that was started in September

of software tools with a common goal,

technical support for the task force.

2009 is now building up its routine. It

or the people who would make this set

They bring together the platforms

is based on three services supplied to

of tools. From now on we will refer to

and the programmers from the

the academic groups that are involved

the people as the ‘task force’; each

task force, support the design of

in the BioAssist support program:

task force has as its goal to build

the elements of the platform and

(1) Supporting the platforms;

elements of a platform. Each of the

its functional specifications, and

(2) Valorisation of software; (3)

task forces for Genomics, Proteomics

consult on software development

Support of data and information

and Metabolomics now has a half-

technologies that make integration

interoperability.

time project manager available

and valorisation possible. Task

NBIC support:
BioAssist Highlights
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forces for Bio(data)banking and

project for their assignment is

collaboration enables us to call

Biological interpretation are still

finished. BioAssist will follow such

upon experts in data interoperability

in formation, and will integrate the

projects in progress. If a tool proves

from inside as well as outside

responsibilities originally set for the

to be useful for a larger audience, the

the life sciences. This work will

Functional Genomics and Systems

Central Engineering Team can take

be concentrated in the Biological

Bioinformatics platforms. Two more

over development in collaboration

interpretation task force, but the

supporting task forces are being

with the original authors to make

knowledge will be available to each

set up: A Bioinformatics Research

such tools more robust, to complete

of the BioAssist task forces through

Support (BRS) task force, which is

the documentation, and to design a

their project leaders.

working on its first assignments,

user-friendly interface.

and an e-science support task force,
which is still in the formation phase.

For more information about the
Support of data

Central Engineering Team and what

interoperability

it can do for you, please contact Rob

Valorisation of software

Some of the responsibilities of NBIC

Hooft, rob.hooft@nbic.nl and check

New tools that are developed by PhD

in its participation in the Concept

the NBIC wiki pages:

students or post-docs in academic

Web Alliance (CWA) also lie with the

https://wiki.nbic.nl/index.php/

groups are often lost when the

Central Engineering Team. The CWA

Central_Engineering_Team

The projects of the first phase of the

of Twente, which describes the

BioRange project SP 4.3.1.3 led by

BioRange programme are ending and

problems bioinformaticians

Prof. Arno Siebes.

are delivering their scientific fruits.

experience using workflow systems

Some of them are harvested in the

and provides solutions for these

● Phenotype-guided

following theses:

problems. The solutions are realised

disease investigation using

NBIC Research:
BioRange Highlights

in the workflow system e-BioFlow.

Bioinformatics

● Do you know what I know?
January 14th, Olga Kulyk, defended

The thesis is also the result of the
BioRange project SP 4.2.1.1 (see

Martin Oti will defend his thesis on
April 23rd at the Radboud University

her thesis ‘Do you know what I know –

above).

Nijmegen. In his thesis Martin

Situational awareness of co-located
teams in multidisplay environments’

investigated the basic premise
underlying present and future gene

at the University of Twente. The thesis

● Patterns that Matter
On February 9 th Matthijs van

is the result of the BioRange project

Leeuwen defended his thesis

similar or identical diseases are

SP 4.2.1.1 led by Prof. Nijholt and

‘Patterns that Matter’ at the

caused by mutations in functionally

Dr. Van der Vet.

University of Utrecht. The thesis

related genes.

addresses the pattern explosion

The thesis is the result of the

● Work flows in life science

using compression. His conclusion is:

BioRange project SP 3.3.1.3 led by

Ingo Wassink defended his thesis
on January 14th at the University

‘Compression picks the patterns that

Prof. Han Brunner.
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Biological research needs novel management strategies
Never before have we had so much information about molecules,
cells, tissues and organisms, including human beings. Extremely
powerful ‘omics’ technologies, live cell imaging and other new tools
give investigators almost unlimited possibilities. However, what
we do with this is collecting more information, which we store in
exponentially expanding databases, using only a tiny fraction of the
information we collect. It is evident that we have a major problem
converting information to understanding. Understanding how a cell
functions, for instance, means that we have a quantitative model,
based on the interplay of the cell’s components, that correctly
predicts the behaviour of that cell. Furthermore, we need insight
into the basic properties of the components, i.e. proteins, DNA, RNA,
metabolites, etc. The latter is well-covered; the former is a challenge.
Such understanding is the starting point for successfully tackling
major diseases that plague our society. Despite our technological
capabilities, such understanding is almost never an explicit issue in
publications, research programs and conferences. Why is that?
The explanation seems simple: biological systems are extremely complex.
If there is anything we have learned from the explosion of data,
it is that cells, tissues and organisms exploit extremely complex
networks of molecules that interact in time and space. However,
there is no reason to despair. Intricate metabolic networks in several
micro-organisms are already understood to such a degree that
their mathematical models have considerable predictive power. For
various reasons metabolic networks are relatively straightforward.
In contrast, signal transduction systems and genetic networks are

Professor of Biochemistry, University of
Amsterdam; director of the Netherlands
Institute for Systems Biology (NISB) and
the NGI program Netherlands Consortium for
Systems Biology (NCSB).

much more difficult to analyse and to model in a useful way. This is
one of the reasons why the development of new drugs has been so
unsuccessful.
However, it is not the complexity of biological systems that makes
progress towards understanding slow. There is no doubt that we can
handle the complexity issue and fill technological gaps in the next
couple of years. A much more serious problem is the fragmentation
of biological and biomedical research. Worldwide, most investigators
and research programs focus on individual components or small
parts of systems, for understandable reasons. However, these efforts
are almost pathetic if compared to the extreme complexity of the
networks we are dealing with. For example, one can calculate on the
back of an envelope that it requires at least a couple of thousand man
years to reach a reasonable level of understanding of a mammalian
signal transduction system plus tightly linked genetic and metabolic
networks. Scientifically it can be done and technical issue can be
solved, if we go for it. However, in addition to up-scaling, it requires
novel strategies for funding, goal-oriented scientific cooperation and
research management.
At first sight this may seem to impair scientific freedom and serendipity,
but on closer consideration it creates fantastic scientific
opportunities. I am convinced that we do not have much choice.
Without fundamental changes in biological/biomedical research we
will not be able to understand how cells, tissues, organisms function
and we will remain unsuccessful in combating major diseases.
Moreover, it requires choices on what to and what not to focus on. What
we face is a sociological and political problem, rather than a scientific
one. Ideas are already being developed how to deal with this. We should
take the lead so that the Netherlands acquires a strong international
position in what will be the ‘new life sciences’.

