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PUTTING BIOINFORMATICS ON THE MARKET

BY LILIAN VERMEER

hrough the years Edwin Cup-
Tpen and Eugene Berezikov

have gained a lot of knowl-
edge about small RNAs and bioin-
formatical approaches for RNA data
analysis. It resulted in their start-up
company InteRNA Genomics, spe-
cialized in converting raw sequenc-
ing data into interpretable formats.

In 2006 Edwin Cuppen, PhD and pro-
fessor of Genome Biology, and Eu-
gene Berezikov, PhD, both from the
Hubrecht Institute, had already set
up a company called InteRNA Tech-
nologies, which aims at developing
microRNAs (a type of small regu-
latory RNA) as a therapeutic and
diagnostic tool. In their research on
small RNAs, Cuppen and Berezikov
designed several (bioinformatical)
tools to analyze RNA data generated
by small RNA sequencing efforts
and to pick up new microRNA family
members. New ultra-high-through-
put sequencing technologies are
perfectly suited for small RNA
analysis but the enormous increase
in the amount of data generated by
these next generation sequencing
techniques requires different tools
and a dedicated computational in-
frastructure. Gradually more and
more people from academic institu-
tions came to Cuppen and Berezikov
with questions about their system
for small RNA analysis.

At that time Cuppen and Berezikov
already had in mind the idea of set-
ting up a company that could help
researchers with these questions.
However, their very busy academ-
ic jobs made it difficult to find the

time to actually start the company.
But then the NBIC Venture Chal-
lenge Workshop initiative came
along. With this initiative the NBIC
intends to stimulate the valorisa-
tion of bioinformatics knowledge
present among scientists/bioinfor-
maticians. “We were asked to par-
ticipate and that made us decide to
spend more time on our business
plans,” says Cuppen. In the work-
shops the participating teams were
offered handles to refine and evalu-
ate their business ideas under the
guidance of experienced coaches.
Cuppen and Berezikov were award-
ed 30,000 Euros, which they used
to actually set up a new business
called InteRNA Genomics in 2007.
The new service company, which is
distinct from the already mentioned
InteRNA Technologies, offers bioin-
formatical solutions for analysis of
small RNA.

CUSTOMIZED PIPELINE

Small RNA consists mostly of
around 20 -23 nucleotides. “The
generation of RNA sequencing data
is not a big problem because it can
be outsourced to sequencing serv-
ice providers,” says Cuppen. “How-
ever, computational analysis of

MORE INFORMATION:
www.interna-technologies.com
www.interna-genomics.com
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InteRNA Genomics B.V., a subsidiary of InteRNA Technologies, is
co-founded by Eugene Berezikov, PhD, and Edwin Cuppen, PhD, lead-
ing scientists in ultra high-througphut sequencing data genera-
tion and analysis. Roel Schaapveld is COO (Chief Operating Offic-
er) at InteRNA Technologies. He manages the company’s day-to-day
operations and develops the company’s business strategy.

these very short sequences is com-
plicated. Due to their small size they
will fit many places in a vertebrate
genome.” For the discovery and
analysis of small RNA it is important
to know if RNA hairpins are present,
how conserved the sequence is and
whether it contain SNPs.

Another important research ques-
tion is expression profiling of small
RNA: how do expression levels
change under different circum-
stances? For example, levels may
be different in samples from cancer
patients, compared to healthy indi-
viduals. “We have accumulated all
the tools for these types of analy-
sis and, depending on the research
question, we can construct a cus-
tomized pipeline for every individual
project,” Cuppen says. “Although
the essential tools are not novel,
and other researchers with the
proper biological and informatics
background would be able to build
such a pipeline, it would cost a lot of
time and money. Researchers from
academic institutions as well as
commercial organizations can have
their raw sequencing data analyzed
by us, so that they save time and
can concentrate on their core bio-
logical research question.”
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NBIC CONSORTIUM
MEETING 2008

EEach year the Netherlands Bioinfor-
‘matics Centre organizes a consor-

tium meeting for the scientists who
‘cooperate in the NBIC programmes:
;BioRange (research), BioAssist (sup-
port) and BioWise (education). This
year, the meeting was organised as
Ea two-day conference in ‘De Werelt’
conference hotel in Lunteren, where
;175 researchers with a background
in bioinformatics, mathematics,
‘computer science and life sciences
%gathered to discuss the latest de-
velopments in bioinformatics in a
;lively setting.

'SEVEN SINS  Antoine van Kam-
Epen, scientific director of NBIC,
'opened the conference with an
overview of NBIC projects, which
was followed by thematic ses-
'sions with oral presentations from

bioinformatics researchers who
are working in these projects. To
;broaden the scope of the pro-
gramme, three key-note speakers
were invited from scientific dis-
Eciplines adjacent to bioinformat-
ics. Carole Goble (University of
%Manchester) presented ‘The seven
deadly sins of bioinformatics’ tak-
;ing the perspective of information
and workflow management. Key

‘points in her presentation were:
ishare, re-use and use (open source)

ENBIC IS PREPARING I [ D1 C

PHASE |

The Netherlands Bioinformatics
;Centre (NBIC) was set up in 2003
and is one of the technology centres
of the Netherlands Genomics Initia-
tive (NGI). On April 1st 2008 NBIC
‘handed over the 25 million Euro
%NBIC—II business plan 2009-2012 to
NGl as a proposal to launch the sec-

standards. Christian Conrad (EMBL,
Heidelberg) presented in his lecture
a fully automated platform for
genome wide RNAi screens in live
cell-based assays. The final lecture
was given by Piero Carninci from

Japan (RIKEN, Genome Science

Laboratory). He showed how the
complexity of transcriptome data
can be analyzed by high-throughput
sequencing analysis.

WIKIPATHWAYS Lectures and
oral presentations were inter-
changed with interactive poster
sessions and three parallel work-
shops in diverse topics: Taverna
(workflow management), Usability
& Valorisation and Speed reading.
In the evening researchers dem-
onstrated the software they have

ond phase of the Netherlands Bioin-
formatics Centre.

In the first phase NBIC focussed on
generating a Dutch bioinformatics
network and infrastructure con-
sisting of the people, software, and
hardware needed to solve life-sci-

developed in a market-like setting.

A jury nominated three applications

for the final: a plenary presentation =~
in front of the conference audience.

The audience voted for the prize A
winner: Thomas Kelder (University

of Maastricht) and his tool for com- -+ P
munity-based pathway creation, : :
visualization and online collabora-
tion: www.wikipathways.org. Prizes
were also awarded for the best

oral presentation (Miaomiao Zhou,
Radboud University Nijmegen, on
LocateP, a software tool to predict
the subcellular-location of bacterial%
proteins on a genome-wide scale)
and best poster (Jeroen de Rid-
der, Delft University of Technology; SRR SR
development of logic networks to

derive associations between muta- :

tions causing tumour development).

...................

ence questions in the five domains:
agro, food, health, pharma, and in-
dustrial fermentation. The main goal
of the second phase (NBIC-II) will

be to ensure a strong focus on using
this infrastructure for actually solv- -
ing the questions raised by the NGI
genomics centres and other major
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Eresearch consortia. The focus willbe BIORANGE Il -
‘on the utilisation of bioinformatics - Sequence-based bioinformatics -
iexpertise and tools in life science - Genotype — phenotype model-
ST research, including opportunities for ling BIOWISE I ‘
' Eexploitation. NGI has formed an in- - Proteomics and metabolomics - Research school for bioinformat-
""""" c--ternational committee to review the - Systems bioinformatics ics PhD students and post-docs -+
: INBIC-Il business plan and NGI will - Trackto increase the exchange
.......... E..........Emake adecision about continuation =~ BIOASSIST Il - support platforms of MSc students between uni-
' 'of NBIC towards Summer 2008. - Integrated analysis of functional versities
: Activities to raise interest of

genomics data -
Proteomics data management MSc, BSc and high school stu-
dents for bioinformatics

and analyses
Metabolomics data management Links to international education :
and analyses initiatives ‘
Biobanking

High-throughput sequencing
Systems bioinformatics

;NBIC I Business plan 2009-2012: -
research, support and education

NBIC runs a series of programmes -
which will be continued and fo-

cussed in the second phase. -

~ NBIC RESEARCH: I N biorange
.......... .. .BIORANGE HIGHLIGHTS |

;BioRange is the bioinformatics
gresearch programme coordinat-
:ed by NBIC, currently covering 25

‘projects. BioRange groups develop

- Prof. Ritsert Jansen’s group
(University of Groningen) has de-
veloped a novel approach towards
software development called Mol-

biomarker research. IBM is collabo- :
rating in this project by building a

novel bioinformatics methods and

""""" E“""'“'itools that lead to new scientific in-

‘sights in biology. Recent highlights

.......... of this programme are:

- Inthe new tradition of Wikipe-
.dia, Dr. Barend Mons’ group (Eras-
‘mus MC/Leiden UMC) has recently

‘launched Wikiproteins (http://www.
‘wikiproteins.org), which provides a
:method for community annotation
:of proteins on a large scale. Using

---------- the proprietary term “knowlet” and

:containing quantitative and quali-

.......... ... _tative information on the relation-

%ship between different concepts,
‘WikiProteins calls on a million
‘minds to improve the global knowl-
:edge base on protein function. Pub-

glished in the open access journal
:Genome Biology, May 2008.

genis, which can be used to quickly
produce customized software infra-
structures that “systems biologists
really want to have”. It has been
published in Nature Reviews Genet-
ics and is part of Morris Swertz’s
thesis. In addition, Molgenis will be
integrated with Taverna.

- Prof. Rainer Bisschof’s group
(University of Groningen) has re-
cently developed the algorithms
COW-CODA and 2Dwarp, which al-
low the time alignment of complex
chromatograms resulting from LC-
MS analysis of complex samples,
such as prepared serum or urine.
2Dwarp facilitates automatic data
processing and statistical analy-
sis of proteomics data for biomar-
ker research. It has the potential to

Results and progess of BioRange projects are presented at the yearly NBIC
consortium meeting. Life scientists and computer scientists meet each

rithms. Accepted for publication in

Analytical Chemistry. e

- Dr. Hans van Beek and his col-
leagues recently published the de-
velopment of their software pack- |
age FluxSimulator, which can help in
the simulation of the distribution of -

isotopes in metabolic networks. The
tools are easy to use by biologists in:
package FluxEs was developed for
the estimation of fluxes in meta- -
bolic models from NMR data, with
successful validation on experi-
mental data. Published in Journal of
Statistical Software (January 2007, :
Volume 18, Issue 7).

More information: http://www.nbic.
nl/research/biorange/
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SUPPORT: DEVELOP-
MENT OF BIOASSIST

;NBIC groups are currently preparing

the implementation of six support

platforms to provide the necessary

;bioinformatics support for the fol-

lowing scientific domains:

1. Integrated analysis of functional

genomics data

2. Proteomics data management

and analysis

3. Metabolomics data management

and analyses

4 Biobanking

5. High-throughput sequencing

6 Systems bioinformatics
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The platforms are built upon an
ICT-infrastructure for life sciences,
which has been developed in close
cooperation with the e-science/
ICT-programs Virtual Laboratory for
e-science (VL-e) and BiG-Grid. Par-
ticipants in a support platform bring
together existing tools, databases
and the expertise developed within
various projects and institutes, and
make them available to researchers
in bioinformatics and life scientists.

The scientific programmers at the
collaborating institutes have re-
cently started the process of creat-:
ing bioinformatics support plat- :
forms and the first tangible results
will become available in the course
of this year. Please check the Bio-
Assist-pages of the NBIC-website
(http://www.nbic.nl/support/bio-
assist/). Here you can also find an
overview of Applications developed -
in BioRange/BioAssist:
http://www.nbic.nl/support/apps/

EBIOINFORMATICS | I'IbIULLIISE
EDUCATION: BIOWISE

The NBIC Education programme
BioWise aims to initiate, stimulate

:and organize bioinformatics educa-

étion initiatives in the Netherlands

and serves as a stepping stone for

ithe best training in bioinformatics

and related disciplines. Together

with the expert groups in the field,
INBIC is setting up activities for

PhD-students, BSc/MSc-students
and even high school students.

;The following gives an illustration of

ithe activities in BioWise.

- NBIC has started the implemen-

%tation of a Research School Bioin-
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formatics that provides state-of-
the-art and high-level education
for bioinformatics PhD students.
These PhD students will, in turn,
provide education to academic
master and bachelor students and
will contribute to the training of
biologists.

- The website http://www.nbic.
nl/biowise/courses/ provides in-
formation on courses of interest
for students and researchers in the
field of bioinformatics. The over-
view includes courses at BSc-level,
MSc-level and PhD/post-doc-level,
offered by universities, polytechnic
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schools and graduate schools in the:
Netherlands. ‘

- NBIC participates in the na-
tional high-school project (“trav-
elling DNA-labs”) with a bioinfor-
matics practical called “Surfing
through your genes”, developed by
the Radboud University of Nijmeg-
en. In three years, more than 5000
high school pupils have become
acquainted with bioinformatics
techniques, i.e. for DNA decoding,
database searching and drug de-
sign. See: www.bioinformatica-in-
de-klas.nl and www.bioinformatics-:
at-school.eu
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Let’s be honest about it: | am a biologist, not a bioinformatician. About

: nine years ago | came back from the USA, fairly frustrated that

: ' ' even life sciences researchers at Harvard and MIT hardly used the

"""""""""" then already available and abundant DNA-sequencing data. So |

: : : set out to become a bioinformatician and to do biological research
by means of computer-aided data integration. Unfortunately, my
lack of computer skills and affinity proved to be insurmountable
obstacles.

Well, if you can’t do it yourself, persuade someone who can to do it for
you. So | gathered a team of multidisciplinary experts around me.
They were quite a collection of scientific species: biologists, omics-
technologists, (theoretical) physicists, computer scientists, infor-
maticians, statisticians, ecologists etc. | learned a great deal from
them, mainly that | know incredibly little and that any discipline has
a — for me unattainable — depth and specialization. For instance,
(theoretical) physicists told me that biology is not a real science.
Computer scientists confused me with their lingo of re-interpreted
common scientific terminology. Statisticians juggling with numbers
showed me the true value of ‘statistical significance’. Informati-
cians convinced me of the dangers of non-standardized data/
vocabularies. And with omics-biologists, | learned that if we apply
the classical research approach/designs in omics experiments,
we will get lost due to lack of resolution/data and scientific igno-
rance. Above all, they showed me that it are not the solutions tothe -
omics-based research problems that lay in those enabling do-
mains, but the expertise to investigate these problems collectively.
Therefore, starting a multidisciplinary e-BioScience group ended

Head of MicroArray Department & up being merely the beginning, a seed that has to grow into an e-
Integrative Bioinformatics Unit, Science network of expert scientific and infrastructure groups.
University of Amsterdam L . A F -
But collaborating in word is a far cry from collaborating in practice.
: Besides working up respect for one another’s expertise (and idio-
syncrasies), and acceptance of mutual dependence, there are quite
a few obstacles to overcome. For instance, it is invariably impos-
sible for multidisciplinary scientists to publish their results in high-
indexed (mono-disciplinary) journals. Additionally, a major part of
: : : the e-(Bio)Science approach consists of building infrastructure, not
................... exactly highly valued in academic circles. Multidisciplinary collabo-
: : : rations are initially also time consuming. Together these factors
limit the individual scientist to stand out, and as we all know, it’s
_ “publish or perish”.
. Yet, since omics technologies have fundamentally and permanently
: changed life-sciences research, we have to start taking multidis-
_ _ _ ciplinary collaboration seriously or we are merely wasting a great
"""""""""" deal of time plus money and hampering scientific progress. With
: : : this in mind, we should learn from the omics drug-discovery pipe-

line disillusion. Maybe the success of the physicists and their ongo-

ing mega-experiments at CERN presents a better example. There

are some hopeful signs in the Netherlands: the community building

effort of NBIC BioRange, (bio)informatics infrastructure building in

BioAssist and BigGrid; foundation of the Netherlands Institute for

Systems Biology; and transformation of the Virtual-Laboratory for

e-Science project into a National e-Science Centre. But the main

change has to be in the hearts and minds of the researchers. Thus |

foresee an exciting future for life-sciences research, if we all genu-

inely adopt this new motto: Collaborate or perish!




