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Message from Director 
So that we can understand genomes, transcriptomes and 
proteomes – and hence the full complexity of life – the 
use of modern information technology and bioinformatics 
is inevitable. Life sciences researchers need databases, 
software and computer models to store, analyse and interpret 
their experimental data. With its three billion components, the 
human genome sequence is without doubt the best known 
example of such a large dataset. Today, biological and 
medical research would be impossible without the support of 
bioinformatics.

The SIB is a Swiss success story at the frontier of biology and 
computer science, with resources such as the Web server 
ExPASy, the world’s first website in the life sciences, accessed 
more than one million times a day by life science researchers 
worldwide. This collective success shows what can be achieved 
when experts pool their knowledge and vision.

SIB expertise is recognised at an international level and its databases, servers and software 
resources are amongst the most widely used in the world. In Europe, the SIB is a major player in 
the definition and establishment of infrastructure in bioinformatics. 

At the national level, the SIB brings together internationally renowned groups in most of the 
universities and federal institutes of technology and represents a body of unmatched expertise, 
highly prized by Swiss researchers. The SIB plays an essential role in many research projects in 
Switzerland, particularly in those of SystemsX.ch, the national initiative on systems biology. Finally, 
the excellent synergy between some twenty-five professors and their teams from various institutes 
of higher learning in many cantons is a model of its kind in Switzerland, faithful to the tradition of 
Swiss federalism.

In practical terms, SIB groups and partners work to increase our understanding of diseases such as 
cancer, aids, heart disease, diabetes, hepatitis C, Alzheimer’s disease, cystic fibrosis and dengue 
fever. The SIB provides researchers with a wide range of services and tools in the fields of life 
sciences and biomedicine, including well-known and essential resources such as the UniProtKB/
Swiss-Prot database, the Swiss-Model protein-structure modeling site, and the STRING database 
of known and predicted protein interactions.

We at the SIB will continue to encourage the next generation of scientists through education and 
training, and through being a magnet organisation, attracting and retaining exceptional talents.

I would like to take this opportunity to thank all the 
members of SIB who have helped to create this success – 
it has been a team effort, with everyone making a valuable 
contribution. Looking forward, we have many exciting 
projects on the drawing board and our vision is that the 
SIB will continue to develop and provide the highest level 
of services to the life science community.

Ron Appel 
DirectorHIV-capside-1 (Molecular Modelling Group SIB)
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Message from President of Foundation Council  
and Chairman of Executive Board 

Thanks to the dedication of a small 
group of scientists and the decisions 
made over a decade ago by the state 
secretariat for education and research 
of the Confederation and by the canton 
of Geneva, we could celebrate the ten 
years of the SIB in 2008. 

In 1996, a funding crisis arose and threatened to shutdown the pioneering work that was being 
done. However, even in those early days in the pioneering field of bioinformatics, in an era when 
hardly more than 150 websites existed worldwide, the Federal Council recognised the important 
role that this new science would have for modern biomedical research.

The first ten years have been colourful and have brought rewards. We acknowledge all those who 
have championed the SIB in its first decade. Thanks to the dedication of SIB Members, Group 
Leaders, Board and Council Members as well as those in funding roles and partner institutions. 
We hope that now that we enter our “adolescence” that you will continue to lend us your valuable 
support and encouragement.

Looking forward, an important objective of the scientific policy of the Confederation is the 
sustained encouragement of the latest research. Strong financial assistance from the public sector 
is required to ensure that the necessary infrastructures and services continue to develop so that 
Swiss research remains world-class.

 

Manuel Peitsch Johannes Randegger 
Chairman, SIB Executive Board President, SIB Foundation Council 
 Former National Counsellor

Chromosome walk exhibition
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The SIB at a glance
Vision
The SIB helps shape the future of life sciences through excellence in bioinformatics. 

Our vision is three-fold, encompassing service, research and education. It falls within two distinct 
though closely connected tasks that are implemented separately through the SIB Mission.

Mission
To provide world-class core bioinformatics resources to the national and international life 
science research community in key fields such as genomics, proteomics and systems biology.

To lead and coordinate the field of bioinformatics in Switzerland.

We strive to attain the two different components of our mission in two distinct ways: the first top-
down using federal funds and the second bottom-up with external funds.

Organisation 
Modelled on Switzerland’s federal structure, SIB Swiss Institute of Bioinformatics is organised  
as a federation of bioinformatics research groups from leading Swiss universities and the Swiss 
Federal Institutes of Technology.  The SIB includes world-class research and service groups in 
the fields of proteomics, transcriptomics, genomics, systems biology, structural bioinformatics, 
evolutionary bioinformatics, modelling, imaging, biophysics, and population genetics, located in 
Geneva, Lausanne, Berne, Basel and Zurich. 

Its expertise is widely appreciated and its services, software tools and databases are used 
worldwide by researchers in life sciences. The SIB has a long-standing tradition of producing 
state-of-the-art software for the life science research community, as well as carefully annotated 
databases including UniProtKB/Swiss-Prot, the world’s most widely used source of information 
about proteins, STRING and Swiss-Model. 

The SIB is a model of inter-cantonal and inter-institutional collaboration – it presents a rare balance 
between centralised and distributed organisation. While research is highly decentralised, service 
activities are planned and funded centrally and are the responsibility of the Executive Board.

With the help of federal funds, the SIB develops and maintains core bioinformatics resources that 
are essential for the life science research community, but could otherwise not be funded by the 
usual funding channels such as the universities or the SNSF.

SIB Groups 
• Swiss-Prot - A. Bairoch and L. Bougueleret
• Computational Biology - S. Bergmann
• Computational Cancer Genomics - P. Bucher
• Scientific and Paralell Computing - B. Chopard
• Bioinformatics Core Facility - M. Delorenzi
• Computational Population Genetics - L. Excoffier
• Computational Biochemistry Research - G. Gonnet
• Laboratory of Computational Systems Biotechnology - V. Hatzimanikatis
• Transcriptome Analysis - C. Victor Jongeneel
• Proteome Informatics - F. Lisacek
• Bioinformatics / Systems Biology - C. Von Mering
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• Molecular Modelling - O. Michielin
• Laboratory for Computational Biology - B. Moret
• Computational Systems Biology - F. Naef
• Genome Systems Biology - E. Van Nimwegen
• Evolutionary Bioinformatics - M. Robinson-Rechavi
• Computational Phylogenetics - N. Salamin
• Computational Biophysics Lab - I. Sbalzarini
• Protein Structure Bioinformatics - T. Schwede
• Computational Systems Biology - J. Stelling
• Evolutionary Systems Biology - A. Wagner
• Vital-IT - I. Xenarios
• RNA Regulatory Network - M. Zavolan
• Computational Evolutionary Genomics - E. Zdobnov

Affiliated Groups 
• Bioinformatics and Biostatistics Core Facility - J. Rougemont
• Osirix - O. Ratib

Structure
The SIB employs a unique infrastructure – with key researchers serving both as professors at their 
respective universities and federal institutes of technology, and Group Leaders at the SIB. Over 
the years, it has also developed partnerships with industry. For example, it enjoys a privileged 
partnership with Geneva Bioinformatics (GeneBio) SA, which helps SIB commercially distribute its 
databases and software tools.  

Institutional members
• Swiss Federal Institute of Technology Lausanne (EPFL)
• Swiss Federal Institute of Technology Zurich (ETHZ)
• University of Basel 
• University of Bern
• University of Geneva
• University of Lausanne
• University of Zurich
• Ludwig Institute for Cancer Research (LICR)
• Friedrich Miescher Institute for Biomedical Research (FMI)
• Geneva Bioinformatics (GeneBio) S.A.
• Hewlett Packard 

Partners
• BioAlps (Lake Geneva Biocluster)
• Geneva University Hospitals (HUG)
• University Hospital Center of Vaud (CHUV)

MHC-I-ligand-1 (Molecular Modelling Group SIB)
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Milestones from the SIB’s history
• 1983: Melanie was created. Today this two-dimensional polyacrylamide gel electrophoresis 

(2-D PAGE) analysis platform, managed by SIB’s Proteome Informatics group, is one of the 
most used software package for analysing complex 2-D PAGE gel samples.

• 1986: Swiss-Prot, the manually curated section of the UniProt Knowlegdebase, was launched 
by Amos Bairoch.

• 1988: PROSITE, a database of protein families and domains, was launched. It is based on 
the observation that, while there is a huge number of different proteins, most of them can be 
grouped into a limited number of families on the basis of similarities in their sequences.

• 1993: ExPASy was created, becoming the world’s first Web server in life sciences.

• 1993: SWISS-MODEL, a fully automated protein structure homology-modelling server, 
accessible via ExPASy, was initiated at Glaxo Wellcome Experimental Research in Geneva 
and at the SIB.

• 1993: SWISS-2DPAGE, a database of annotated 2-D PAGE and SDS-PAGE images, was 
established. It is maintained collaboratively by the Biomedical Proteomics Research group 
University of Geneva and the Proteome Informatics group SIB.

• 1998: On 30 March, SIB Swiss Institute of Bioinformatics was established. Five research 
groups of the Universities of Geneva and Lausanne, the Ludwig Institute for cancer research, 
the ISREC Institut Suisse de Recherche Expérimentale sur le Cancer and Glaxo Wellcome 
Experimental Research became associated into a single organisation.

• 2001: The Biozentrum University of Basel joined the SIB.

• 2001: SWISS-MODEL developed and maintained by the Protein Structure Bioinformatics 
group SIB and the Biozentrum University of Basel.

• 2002: EPFL joined as an institutional member of the SIB.

• 2003: [BC]2 Basel Computational Biology Conference was born with Life Sciences Meet IT, 
April 3-4. The objective of this event remains to bring together like minded individuals and 
companies interested in life science informatics.

• 2003: Recognised as one of the market’s leaders, Melanie was incorporated into the 
ImageMaster 2D Platinum platform of GE Healthcare as its unique gel analysis backbone.

• 2003: EMBL-European Bioinformatics Institute (EMBL-EBI), SIB Swiss Institute of Bioinformatics  
and Georgetown University Medical Center’s Protein Information Resource (PIR) launched 
UniProt, a new universal protein resource, the world’s most comprehensive catalogue of 
information on proteins.

• 2003: Vital-IT, a high performance computing center to provide life scientists with access to 
high-performance hardware and a software consulting service, was established.

• 2005: 200,000 entries in UniProtKB/Swiss-Prot.

• 2005: ETH Zurich became a new institutional member of the SIB.

• 2007: 1,000,000,000 connections to the ExPASy server.

• 2007: SIB welcomed the University of Zurich as a new institutional member.
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2008 Highlights 
• January 23: Indonesia’s health minister, Dr. Siti Fadilah Supari 

visited the SIB to discuss and support the SIB’s collaboration with 
the Global Initiative on Sharing Avian Influenza Data Foundation 
(GISAID) to set up the EpiFlu avian influenza database EpiFludb.

• March 13-14: [BC]2 Basel Computational Biology Conference with 
the theme Computational Structural Biology launched the SIB 10th 
anniversary celebrations (see SIB 10 years sidebar).

• March 25: The SIB welcomed the new State Secretary for 
Education and Research, Dr. Mauro Dell’Ambrogio, who visited 
one of its sites.

• March 30: The SIB 10th anniversary (see SIB 10 years sidebar, 
page 12).

• April 10: Three senior SIB members were each 
awarded one of the three 2008 Leenaards Prize 
(see sidebar).

• May 15: Launch of the EpiFlu database, part 
of the GISAID initiative, which was developed 
by the SIB in conjunction with partners such 
as the U.S. Centres of Disease Control CDC, 
the World Health Organization WHO, UN Food 
and Agriculture FAO, and World Organisation 
for Animal Health OIE. The platform provides 
the scientific community with free access to the 
data which has been entered from all around the 
world. The EpiFlu database stores both genomic 
and epidemiological data, which is available for 
analysis. It uses the Max Planck Institute for 
their platform support (wiki and blog).

• May 28 to June 30: Photographic exhibition of 
SIB scientists  (see SIB 10 years sidebar).

• July 1: Annual meeting of the Foundation Council.
- Prof. Ernest Feytmans, who retired after 

serving as the Director of the Institute for the 
past seven years, was named SIB Honorary 
Director. (see sidebar).

- Christian von Mering was appointed as 
member of the SIB Executive Board.

- The University of Bern joined as a new 
institutional member.

- Prof. Laurent Excoffier University of Bern 
and Prof. Vassily Hatzimanikatis EPFL join 
as Group Leaders; Dr. Nicolas Salamin UNIL 
as Associate Group Leader; Prof. Osman 
Ratib Osirix Foundation and Dr. Jacques 
Rougemont EPFL as Affiliate Group Leaders.

• July 6-7: Visit of SIB delegation to the Netherlands 
Bioinformatics Centre NBIC, Amsterdam.

Three SIB researchers 
awarded the  
2008 Leenaards Prize 
Three SIB members were co-recipients of 
the 2008 Leenaards Prize for the promo-
tion of scientific research. Professors Olivier 
Michielin and Sven Bergmann, together with 
Dr. Pierre Farmer were recognised for three 
distinct projects.

Prof. Michielin (CHUV, UNIL, LICR, CePO, 
SIB) is working in collaboration with Drs 
John O. Prior (CHUV, UNIL), Yann Seimbille 
(HUG, UNIGE), and Professor Curzio Rüegg 
(CePO, UNIL) on a research project which 
aims to develop a novel imaging method for 
blood vessels involved in the growth and 
metastatisation of tumours. 

Prof. Bergmann (UNIL, SIB) in collaboration 
with Drs Pierre-Yves Bochud (CHUV, UNIL) 
and Patrick Descombes (UNIGE), seeks to 
determine the genetic factors which influence 
the course of hepatitis C virus infection and the 
patient’s response to antiviral treatment. This 
study will facilitate a better understanding of 
the mechanisms which govern the interaction 
between the hepatitis C virus and the immune 
system.

Dr. Farmer (SIB) working with Drs Bertrand 
Huard (HUG, UNIGE), Jean-François Lambert 
(CHUV) and Nathalie Garin (EPFL), will use 
bioinformatics methods to explore the role of 
April protein in the development of lymphoma. 
April protein could play a key role in the 
aggressiveness of such cancers, and could 
be used as a diagnostic marker to predict 
disease outcome. 
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• September 2: Swiss-Prot released the first version of the fully curated complete human proteome.

• September 24: 10th anniversary conference and celebration (see SIB 10 years sidebar).

• November 25-27: SIB delegation visited the Scottish Bioinformatics Forum in Edinburgh.

• SystemsX.ch: SIB, as a partner of the Swiss initiative in systems biology, has groups participating 
in seven out of the eight RTDs funded by SystemsX.ch in 2008.

• SIB participates as a partner to the ELIXIR a Seventh Framework Programme (FP7) and 
European Strategy Forum on Research Infrastructures (ESFRI) project for planning the future 
bioinformatics infrastructure in Europe.

Retirement of a  
SIB champion 

2008 marked the turning of a page in SIB 
leadership with the retirement of Ernest 
Feytmans, after seven years at the SIB’s 
helm. 

Ernest joined the SIB on November 19, 
2001 as part-time Deputy Director, while 
also building the new Bioinformatics Core 
Facility at ISREC. 

In March 2002, when Victor Jongeneel’s 
mandate as Director ended, Ernest 
Feytmans became the first full-time SIB 
Director.  At the time that Ernest joined 
the Institute, it needed to make a name 
for itself and under Ernest’s guidance, 
the SIB developed into a world renowned 
institution. 

We take this opportunity to thank Ernest 
for his unflagging dedication to the SIB 
over the last eight years.

SIB inaugurates annual award 
to recognise talented young 
scientists 
To commemorate its first ten years of existence, the Institute 
launched the SIB Young Bioinformatician Award. Winner was 
post-doc Zoltán Kutalik, 30, for his work «A modular approach 
for integrative analysis of large-scale gene-expression and 
drug-response data», published in May 2008 in the journal 
«Nature Biotechnology». Zoltan, who has been working with 
the SIB in the Computational Biology Group of Prof. Sven 
Bergmann, University of Lausanne, for three years, devised a 
computational tool, called the Ping-Pong algorithm, which may 
eventually allow scientists to predict the sensitivity of different 
patients to a range of drugs. 

Based on 60 cell-lines the algorithm reveals hidden links 
between our genes and thousands of drugs. These genetic 
links help to predict how other cell lines – other tissue – will 
react to the drugs. 

The 2008 SIB Young Bioinformatician Award was funded by 
the Swiss National Science Foundation (NSF). Dr. Kutalik 
also received a University of Lausanne Faculty of Biology and 
Medicine Talents of the Year 2008 Investigator-in-Training 
Award.
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Selected research and services highlights 

Bairoch – Swiss-Prot 
We released the first manually annotated representation of all the currently known human proteins. This 
represents 20’325 entries with more than a third of these containing additional sequences representing 
isoforms generated by a variety of biological mechanisms (such as alternative splicing).

Bucher – Computational Cancer Genomics group 
Following up on our discoveries about promoter chromatin architecture published in 2007 (Bucher 
& Schmid 2007 Cell) we developed several new algorithms for analysing ChIP-Seq data and made 
them publicly available via the new web server at http://ccg.vital-it.ch/

Delorenzi – Bioinformatics Core Facility 
We completed two breast cancer studies in 2008. The first involved completion and publication of 
one of the first high-quality meta-analysis study of gene-gene and gene-phenotype relationships 
in gene expression profiles (Wirapati et al.2008 Breast Cancer Res). The second was driven by 
the application of in-silico strategies and led to the description and interpretation of an association 
between high expression of a stromal gene expression profile and resistance to a chemotherapy 
regimen (Farmer et al. 2009 Nat Med).

Gonnet – Computational Biochemistry Research group
Computational Biochemistry Research (CBR) group reported the OMA database release with 830 
genomes.

Hatzimanikatis – Laboratory of Computational Systems Biotechnology
We published the latest group contribution method for the estimation of thermodynamic properties 
of metabolic compounds for which experimental information is not readily available. 

Multi-group cooperative project including the Transcriptome Analysis Group, The Computational 
Systems Biology Group, Vital-IT, the Bioinformatics and Biostatistics Core Facility
We have developed tools for the efficient utilisation of short reads generated by “next-generation” 
sequencing machines. The “Rolexa” algorithm makes it possible to interpret and map a significantly 
larger proportion of individual reads from Solexa/Illumina sequencers than the manufacturer’s 
proprietary software.

Lisacek – Proteome Informatics group
Launch of swissPIT (Swiss Protein Identification Toolbox), a new service for analysing mass 
spectrometry data. 

Lisacek – Proteome Informatics group
2008 saw the latest contribution to the expansion of the pool of online proteomics data with World-
2DPAGE Constellation. It is composed of the established WORLD-2DPAGE List of 2-D PAGE 
database servers, the World-2DPAGE Portal that queries simultaneously world-wide proteomics 
databases, and the recently created World-2DPAGE Repository.

Von Mering – Bioinformatics / Systems Biology group
A large part of the work in our group focused on the much-needed update of our protein network 
resource “STRING” to version 8 – almost doubling the number of organisms contained in the 
database and including a complete re-import and re-benchmarking of all interaction data.

Michielin – Molecular Modelling group 
EAdock, the docking engine behind SwissDock has been refined; both the docking accuracy and 
the execution speed have been improved significantly as described in a publication (Grosdidier 
et al. 2009 J Comp Chem). In addition, a specific project was launched to tackle metal containing 
enzymes, an important target family in oncology. Using morse-like potentials fitted on quantum 
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mechanical binding energies, we were able to obtain the same EAdock accuracy as for non metal 
containing proteins.

Van Nimwegen – Genome Systems Biology group
Lukas Burger developed a rigorous and easily practically applicable Bayesian network algorithm 
for inferring protein-protein interactions from sequence alignments.

Van Nimwegen – Genome Systems Biology group
Using a comprehensive comparative genomic analysis of a large number of complete bacterial 
genomes Nacho Molina was able to show that, surprisingly, whereas the number of transcription 
factors grows quadratically with genome size in bacteria, the number of regulatory sites per 
intergenic region stays constant. 

Robinson-Rechavi – Evolutionary Bioinformatics group
The analysis of the amphioxus genome proved definitively the hypothesis of two whole genome 
duplications in the ancestor of vertebrates, and showed that non coding regulatory sequences 
could be conserved beyond vertebrates.

Robinson-Rechavi – Evolutionary Bioinformatics group
The database Bgee has gone online in a production version allowing the comparison of gene 
expression between four vertebrate species: http://bgee.unil.ch/

Salamin – Computational Phylogenetics group
Our study on the evolution of the C4 photosynthetic pathway clearly showed the impact of past 
atmospheric CO2 levels on the origin of this important pathway in plants. This could have important 
effects on our understanding of how future climatic changes might affect crop production and 
biodiversity worldwide.

Sbalzarini – Computational Biophysics Lab 
Novel numerical algorithm to simulate large chemical reaction networks. The algorithm is several 
orders of magnitude faster than previous methods and allows for the first time simulations of entire 
metabolic or signalling networks.

Schwede – Protein Structure Bioinformatics group
We have developed the Protein Model Portal to provide a single interface to query models and 
experimental structures simultaneously across various sites. In September 2008, the Protein Model 
Portal, a module of the PSI Structural Genomics Knowledgebase, was launched as Nature Gateway.

Schwede – Protein Structure Bioinformatics group
To identify novel classes of compounds inhibiting dengue virus, we applied large-scale structure-
based virtual screening against dengue methyltransferase of over five million purchasable 
compounds performed on a PC grid. Compounds resulting from this study were tested in enzymatic 
assays in vitro at the Novartis Institute for Tropical Diseases (NITD) in Singapore.

Stelling – Computational Systems Biology group  
In 2008, research into further development of efficient algorithms for the computation of pathways 
(elementary flux modes, EFMs) in metabolic networks and new methods for their analysis, focused 
on the extension of analysis approaches to large-scale metabolic networks, which enabled novel 
insights into the robustness of metabolic networks. 

Stelling – Computational Systems Biology group  
Using simple oscillators as examples, we could show that the circuit wiring can have profound 
effects on circuit robustness and thereby explain why only certain configurations exist in nature. 
Moreover, with collaborators in the US, we developed new control schemes for rapidly adjusting to 
differences in circadian phase (i.e., jet-lag).
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The Swiss National Grid 
Association (SwiNG) is now fully 
operational 
The last step in the formation of 
SwiNG took place in Berne on 
January 28, 2008, to elect the 
first president of the association, 
approve the statutes, and discuss 
the strategy that shall be adopted in 
order to achieve the targeted goals of SwiNG. The SIB is a founding member of SwiNG; Heinz 
Stockinger from Vital-IT is a member of its Executive Board and the SwiNG Scientific Council is 
chaired by Michael Podvinec, UniBas Biozentrum. 

Education continues  
to be a SIB priority

EMBnet - Five one-week courses were orga-
nised (in collaboration with CUSO and SKMB) 
and these attracted 90 students from Swiss 
academic institutions. We organised three 
practical CIG workshops for a total of 44 stu-
dents. We were involved in various BSc and 
MSc teaching activities in Fribourg, Basel and 
Lausanne. Laurent Falquet was invited to give 
a workshop in China. All courses are stored 
within our e-Learning platform «Moodle»

During 2008, the SIB PhD school, supported 
by the SNF ProDoc grant PDAMA-114466, or-
ganised the following activities: the SIB PhD 
workshop at which the students presented 
their own work, attended a keynote lecture on 
image analysis given by Gene Myers from the 
Janelia Farms USA, as well as a course on 
giving scientific presentations. We also orga-
nised three short PhD-level courses, which 
were Statistical analysis applied to genome 
and proteome analyses (F.Naef, S.Bergmann 
and M. Delorenzi), Protein information databa-
ses: use and pitfalls (A.Bairoch), and Protein 
structure: prediction and analysis (T.Schwede, 
O.Michelin). Finally, a number of PhD stu-
dents work on research projects associated 
with the ProDoc teaching module and had the 
opportunity to continue their training within 
specific SIB groups. The research modules 
that are associated with the ProDoc module 
are: Atomistic Modelling and Experimental 
Validation of Enzyme-Inhibitor Interactions 
of Dengue Fever Virus Methyltransferase: 
Towards New Approaches to Target Neglected 
Tropical Diseases (T.Schwede), Computational  

 
Identification of microRNA Genes and 
their Targets (E.Zdobnov), Analysis and 
Classification of Conserved DNA Elements 
by Whole Genome Multiple Alignment 
(P.Bucher), Comparative Modular Analysis of 
Gene Expression in Vertebrate Development 
(M.Robinson-Rechavi), and Combining ex-
perimental data analysis and computational 
predictions to identify modulators of miRNA 
activity (M. Zavolan). 

SIB members teach courses in bioinformatics 
in each of the SIB partner universities and 
federal institutes of technology. For exam-
ple, the Geneva-based groups of the SIB, 
together with the Faculties of Medicine and 
Sciences of the University of Geneva, have 
been organising a Master’s in Proteomics 
and Bioinformatics since 2004. The current 
class started in September 2008 with 11 stu-
dents of different backgrounds (7 Biology, 
1 Biotechnology, 1 Pharmacy, 1 Computer 
Sciences and 1 Medicine). Fifty per cent of the 
master courses deal with bioinformatics, re-
presenting a work load for the SIB members 
of more than 460 teaching hours per year.

The Proteome Informatics group, in collabora-
tion with the European Proteomics Association 
(EuPA), has organized in Geneva a 4-days trai-
ning course entitled “Bioinformatics for mass 
spectrometry analysis”, which counted with 12 
European participants. Various other bioinfor-
matics teaching activities are yearly organised 
by the group members, who are deeply invol-
ved in education committees in Switzerland 
(through the Swiss Proteomics Society), in 
Europe (through EuPA) or worldwide (through 
the Human Proteome Association).
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SIB 10 – a Swiss success story

March 30, 2008 was a milestone for the SIB Swiss Institute 
of Bioinformatics. The Institute celebrated its 10th anniversary 
and a number of its services also marked important anniver-
saries. In particular it was the 15th anniversary of ExPASy, 
SWISS-MODEL and SWISS-2DPAGE; the 20th anniversary 
of PROSITE; and Melanie’s 25th anniversary. The Institute 
marked the first decade of its existence with a handful of 
events held throughout Switzerland in 2008.

The first activity which kicked off the SIB10 celebrations was 
the [BC]2 Basel Computational Biology Conference, March 
13-14, on the theme Computational Structural Biology. In 
particular, this occasion also celebrated the 15th anniversary 
of the SWISS-MODEL server for automated protein structure 
homology modeling.

SIB scientists unveiled, the next SIB 10th anniversary event, 
saw a photographic exhibition by Swiss photographer Nicolas 
Righetti in the Genopode building, University of Lausanne, 
from May 28 to June 30. The exhibition depicted SIB scientists 
in new and unexpected ways through 25 individual portraits.

From September 1 to 30 a public exhibition, Chromosome 
Walk, held in Geneva’s Botanical Gardens Geneva, showcased 
the minuscule world deep within genes and proteins. The 
Chromosome Walk moved to the Place de Milan, Lausanne, 
from October 6 to 19. This exhibition was created by the 
communications team of the Swiss-Prot group.

Special sessions at Lausanne Genomics Days, September  
10 and 11, honoured the SIB’s 10th anniversary. Held in 
conjunction with the 3ème Cycle romand en sciences biologiques, 
these took place on the UNIL campus. 

Perhaps the highlight of the SIB 10th anniversary was the one-
day scientific conference, Pioneers at the heart of science, held 
on September 24 at the Kultur-Casino, Berne. Invited speakers 
included Prof. Werner Arber, Professor emeritus for molecular 
microbiology, University of Basel, Nobel Laureate Physiology 
or Medicine 1978 whose address was entitled The impact 
of bioinformatics on our knowledge of life processes; Prof. 
Antoine Danchin, Genetics of Bacterial Genomes Unit, CNRS, 
Director of the Genomes and Genetics Department, Institut 
Pasteur, Paris, who delivered the NCCR Frontier in Genetics 
lecture In vivo, in vitro, in silico: the future of biology, from 
genomes to synthetic cells; Prof. Manuel Peitsch, Chairman 
of the SIB Executive Board, who presented the introductory 
address The Systems Biology Era: integrating experimental 
sciences and bioinformatics to understand Biology; and 
Prof. Christian von Mering, SIB and Institute of Molecular 
Biology, University of Zurich who gave the Swiss Institute of 
Bioinformatics talk Sequencing the invisible - environmental 
genomics as a new challenge for bioinformatics.
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In the evening, more than 350 guests joined in the 10th 
anniversary dinner where Dr. Mauro Dell’Ambrogio, State 
Secretary for Education and Research, recalled the Institute’s 
origins and achievements. Entertainment was provided by the 
SIB Jazz Band, as well as SIB Director Ron Appel (baritone) 
who joined with Geneva staffer Laure Verbregue (soprano) 
singing the duet «Lippen schweigen, s’flüstern die Geigen» 
(from Franz Lehár’s «The Merry Widow») 

A guided artistic exhibition of protein structure computer 
visualisations, entitled Proteins - invisible beauties – Who is 
who in the cell: Proteins that make life happen, featured in 
European Researchers Night in Zurich at the end of September, 
as well as a complete version of the exhibition which ran from 
October 1-22 at the ETHZ. The exhibition was created by SIB 
Group Leader Prof. Ivo F. Sbalzarini, Computational Biophysics 
Lab (CBL), ETH Zurich, and Corporate Communications, ETH 
Zurich, while images came from members of the Computational 
Biology Lab, ETHZ; INSERM U 571, Paris and MedILS, Split, 
Croatia. The exhibition was hosted and funded by the SIB 
groups at the ETHZ and the University of Zurich.

The European BioAlpine Convention celebrated the SIB 10th 
anniversary during its annual conference, held in Geneva 
on December 3-4. The meeting brought together leaders 
from biotech and pharmaceutical companies as well as from 
national and international academic institutions.

Au fil du génome humain

Sauntering along 
the human genome

Genève 
01 - 30 sept 08

Lausanne 
06 - 19 oct 08

Une exposition de l'ISB 
Institut Suisse de Bioinformatique

An exhibition by the SIB
Swiss Institute of Bioinformatics

Sponsors principaux

Co-sponsors

Avec le soutien de

Avec le soutien des partenaires ISB

What others said about the  
SIB 10th anniversary milestone...
“The year 2008 marks a major step for the 
Swiss Institute of Bioinformatics (SIB). Founded 
in 1998 thanks to the enthusiasm and the 
perseverance of some eminent scientists, the 
institute became a world-renowned institution in 
the field of bioinformatics, federating nearly 300 
bioinformaticians simultaneously affiliated to the 
SIB, the Swiss Federal Institutes of Technology and 
the Universities of Switzerland. The Swiss Institute 
of Bioinformatics, whose databases and software 
count among the bioinformatics resources most 
used in the world, is an example of Swiss scientific 
success of which we are proud. Congratulations to 
the SIB for the achievement of this very important 
milestone.”
Pascal Couchepin, President of the Swiss 
Confederation in 2003 and 2008, and Federal 
Councillor
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What others said about the SIB 10th anniversary milestone...
“The Swiss Institute of Bioinformatics has been a major force in the last ten years in meeting the 
challenge posed by the flood of biological data. Their contributions to protein sequence data, 
first through the Swiss-Prot data resource and now UniProt, have been critical. The development 
of SWISS-MODEL has allowed anyone to generate 3D models of protein from sequence data. 
The collaboration with the EBI continues to grow and strengthen and we all wish you many 
congratulations on your 10th anniversary.”
Prof. Janet Thornton, FRS, CBE, Director, European Molecular Biology Laboratory-European 
Bioinformatics Institute, Hinxton, United Kingdom

“The Swiss Institute of Bioinformatics is not only a showcase of Swiss research to the outside 
world, with an immense regional impact – even for those who are not aware of it – but also a 
“success story” created by scientists for scientists, with intelligence as its only goal. Now out of 
its childhood, my best wishes for the SIB to spread its wings in its adolescence.”
Prof. Denis Duboule, Director, Laboratory of Developmental Genomics, Ecole Polytechnique Fédérale 
(EPFL), Lausanne; Director, Homeobox Containing Genes and the Molecular Biology of Vertebrate 
Development Laboratory,  Department of Zoology and Animal Biology, University of Geneva

“I heartily congratulate all the people of the Swiss Institute of Bioinformatics on its 10th Anniversary. 
During my ten years as a Scientific Advisory Board member, I was very much impressed with the 
development of the SIB into one of the world centers in Bioinformatics. My hope is certain that the SIB 
will continue its development in establishing the fame of its world-leading bioinformatics center.”
Prof. Takashi Gojobori, Director, Center for International Biology and DNA Data Bank of Japan (DDBJ), 
National Institute of Genetics, Mishima, Japan, and Science Officer, Ministry of Education, Science, 
Sports, Culture, and Technology (MEXT), Japan

“The Swiss Institute of Bioinformatics’ work, and in particular Swiss-Prot, has been an invaluable 
resource for the work of myself and my colleagues both here at New England Biolabs and 
throughout the world.”
Richard J. Roberts, Chief Scientific Officer, New England Biolabs, Nobel Prize in Physiology or Medicine 1993

Complete annotation of human proteins
On September 2, the Swiss-Prot reached a very important milestone. Swiss-Prot 
can now provide its users with a manually annotated representation of all the 
currently known human proteins. This represents 20’325 entries with more than a 
third of these containing additional sequences representing isoforms generated by 
a variety of biological mechanisms (such as alternative splicing). Taken together, 
we provide our users with close to 34,000 human protein sequences.

Progress on the Human Protein Initiative (HPI) project was rapid. Ten years ago, we 
had good data on less than 1000 proteins. Two years ago, we had good entries for 
15,000, now the collection is complete. But one of the remaining challenges, though, 
is still to complete the same database of proteins for other animals. Professor Bairoch, 
head of Swiss-Prot said, “The new human protein database, which will evolve further 
as our knowledge is refined, now informs a major part of the work of thousands 
of health researchers around the word. The information could ultimately be used 
for developing exact treatments for individual patients based on an understanding of their specific 
protein set. More than 45,000 scientific papers were read. We examined databases that were out 
there to get a picture of the knowledge which existed. We had to go out and find the material.”

The HPI is published online and available for free to users. In printed form, it would correspond 
to 57 volumes of about 1,000 pages each.
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Amos Bairoch and Lydie Bougueleret –  
Swiss-Prot Group

Group’s work
The Swiss-Prot group produces the Swiss-Prot and the PROSITE databases for the scientific 
community.

Research interests
• Text mining
• Modeling of natural variations in proteins
• Phylogeny

Selected recent publications 
• The UniProt Consortium, The universal protein resource (UniProt). Nucleic Acids Res 

2008;36(Database issue):D190-5.
• Hulo N et al. The 20 years of PROSITE. Nucleic Acids Res 2008;36(Database 

issue):D245-9.
• Lima T et al. HAMAP: a database of completely sequenced microbial proteome sets and 

manually curated microbial protein families in UniProtKB/Swiss-Prot. Nucleic Acids Res 
2008;37(Database issue):D471-8.

• Schneider M et al. The UniProtKB/Swiss-Prot knowledgebase and its Plant Proteome 
Annotation Program. J Proteomics 2008;72(3):567-73.

• Yip YL et al. Annotating single amino acid polymorphisms in the UniProt/Swiss-Prot 
knowledgebase. Hum Mutat 2008;29(3):361-6.

Scientific highlights 
• In 2008 we released the first version of the fully curated complete human proteome. 
• Swiss-Prot now contains over 400’000 manually curated protein entries.
• In July 2008, we launched a new web site dedicated to the virologist community  

http://www.expasy.org/viralzone/ 



17

Sven Bergmann –  
Computational Biology Group

Group’s work
The Computational Biology Group (CBG) develops concepts and algorithmic tools for the analysis 
of large-scale biological data. The focus is on the integration of genotypic and phenotypic datasets 
from eukaryotic cells or clinical studies.

Research interests
• Integrative analysis of large-scale gene-expression and drug-response data
• Global data analysis of phenotypic and genotypic data from the CoLaus study 
• Pharmacogenetic analysis of lipid-response data from genotyped HIV patients treated with 

multiple antiviral drugs 
• Integrating large-scale endogenous miRNA expressions with gene expression data to identify 

regulatory relations
• Pharmacogenetic analysis of the cardiovascular response in mice
• Dynamic simulations of small size gene networks

Selected recent publications 
• Kutalik Z, Beckmann JS, Bergmann S. A modular approach for integrative analysis of large-

scale gene expression and drug-response data. Nat Biotechnol 2008;26(5):531-9.
• Novembre J et al. Genes mirror geography within Europe. Nature 2008;456(7218):98-101.
• Loos RJ et al. Common variants near MC4R are associated with fat mass, weight and risk of 

obesity. Nat Genet 2008;40(6):768-75.
• Weedon MN et al. Genome-wide association analysis identifies 20 loci that influence adult 

height. Nat Genet 2008;40(5):575-83.
• Bergmann S et al. Re-examining the stability of the Bicoid morphogen gradient. Cell 

2008;132(1):15-7; author reply 17-8.
• Yuan X et al. Population-based genome-wide association studies reveal six loci influencing 

plasma levels of liver enzymes. Am J Hum Genet 2008;83(4):520-8.

Scientific highlights 
• High-impact publication A modular approach for integrative analysis of large-scale gene-

expression and drug-response data gained substantial media interest 
• High-impact publication Genes mirror geography within Europe followed by substantial media 

interest 
• Leenards prize 2008 together with Pierre-Yves Bochud and Patrick Descombes
• SIB Young Bioinformatician Award 2008 and FBM Research Awards 2008 for Zoltan Kutalik 
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Philipp Bucher –  
Computational Cancer genomics Group – ISREC

Group’s work
We are trying to understand the molecular mechanisms of gene regulation in higher eukaryotes by 
analysing functional genomics data such as ChIP-Seq profiles, and by developing new methods 
and algorithms.

Research interests
• Analysis methods for chromatin immunoprecipitation experiments
• Methods for characterising DNA sequence motifs
• Characterisation of highly conserved non-coding DNA elements

Selected recent publications 
Krawczyk M et al. Identification of CIITA regulated genetic module dedicated for antigen presentation. 
PLoS Genet 2008;4:e1000058.

Scientific highlights 
Following up on our surprising discoveries about promoter chromatin architecture published in 2007 
(Bucher & Schmid 2007, Cell 131:831) we developed several new algorithms for analysing ChIP-
Seq data and made them publicly available via the new web server at http://ccg.vital-it.ch/. The 
source code of the programs is distributed via http://sourceforge.net/projects/chip-seq/. These tools 
were used in research collaborations with the groups of Nicolas Mermod (University of Lausanne) 
and Walter Reith (University of Geneva) to interpret ChIP-chip and ChIP-Seq experiments for 
transcription factors CTF/NF-I, CIITA, and RFX3. 

We also carried out studies of public ChIP-Seq data sets in order to better understand the forces 
and factors that direct transcription factors to their physiological target sites. A one-week course 
was organised in January on bioinformatics methods to study transcriptional regulation. During 
this event, we presented a comprehensive overview of the web services offered by our group. New 
user interfaces were added to the CleanEx database, including new data extraction and merging 
tools based on MeSH term annotation. 
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Bastien Chopard –  
Scientific and Parallel Computing Group

Group’s work
Our main interest is the modelling and simulation of complex systems, for a large range of problems 
and applications. Complex networks in bioinformatics are currently investigated. In parallel, we also 
work on the DNA microarray technology for the identification of bacteria, as well as mechanism of 
DNA-DNA interactions, such as retroviral DNA integration, homologous recombination.

Research interests
• Signal sequence prediction
• Complex networks
• DNA Microarray designs
• Phylogenetic Microarrays
• Metagenomics
• Bacterial identification
• Pattern recognition
• Retroviral DNA Integration
• Homologous recombination

Selected recent publications 
• Huyghe A, Francois P, Schrenzel J. Characterization of microbial pathogens by DNA 

microarrays. Infect Genet Evol 2008; Nov 17.
• Renesto P et al. Rickettsia conorii transcriptional response within inoculation eschar. PLoS 

ONE 2008;3(11):e3681.
• Francois P et al. Methicillin-resistant Staphylococcus aureus, Geneva, Switzerland, 1993-2005. 

Emerg Infect Dis 2008;14(2):304-7.
• Huyghe A et al. Novel microarray design strategy to study complex bacterial communities. 

Appl Environ Microbiol 2008;74(6):1876-85.
• Pinto L et al. Prospective isolation of functionally distinct radial glial subtypes--lineage and 

transcriptome analysis. Mol Cell Neurosci 2008;38(1):15-42.
• Contu D et al. Y-chromosome based evidence for pre-neolithic origin of the genetically 

homogeneous but diverse Sardinian population: inference for association scans. PLoS ONE 
2008;3(1):e1430.

Scientific highlights 
PhD defense of Jean-Luc Falcone on the topic of Signal Sequence Prediction.  
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Mauro Delorenzi –  
Bioinformatics Core Facility Group

Group’s work
The BCF offers consulting, data analysis support, training and research collaborations. Our core 
competences are in the application of high-throughput technologies in biochemical, translational 
and clinical research, gene-gene and gene-phenotype associations and biomarker development.

Research interests
• Methods for development of classifiers (method comparison and practical applications) 
• Methods for meta-analysis and integration of high-throughput data (method testing and implementation)
• Applications of Hidden Markov Models in bioinformatics
• Applied biomarker research in biomedicine (prognostic and predictive factors)

Selected recent publications 
• Schütz F, Delorenzi M. MAMOT: hidden Markov modeling tool. Bioinformatics 2008;24(11):1399-400.
• Wirapati P et al. Meta-analysis of gene expression profiles in breast cancer: toward a unified unders-

tanding of breast cancer subtyping and prognosis signatures. Breast Cancer Res 2008;10(4):R65.
• Murat A et al. Stem cell-related «self-renewal» signature and high epidermal growth factor 

receptor expression associated with resistance to concomitant chemoradiotherapy in 
glioblastoma. J Clin Oncol 2008;26(18):3015-24.

• Oberli A et al. Expression profiling with RNA from formalin-fixed, paraffin-embedded material. 
BMC Med Genomics 2008;1:9.

• Kuhn A, Luthi-Carter R, Delorenzi M. Cross-species and cross-platform gene expression studies 
with the Bioconductor-compliant R package ‘annotation Tools’. BMC Bioinformatics 2008;9:26.

• Desmedt C et al. Biological processes associated with breast cancer clinical outcome depend 
on the molecular subtypes. Clin Cancer Res 2008;14(16):5158-65.

Scientific highlights 
We have completed two breast cancer studies in 2008. The first study involved the completion and publication 
of one of the first high-quality meta-analysis study of gene-gene and gene-phenotype relationships in gene 
expression profiles (Wirapati et al.2008). The second completed study was driven by the application of 
in-silico strategies and led to the description and interpretation of an association between high expression 
of a stromal gene expression profile and resistance to a chemotherapy regimen (Farmer et al. 2009). The 
former study adds substantially to the understanding of the prognostic power of proposed signatures in 
breast cancer and reveals proliferation activity as the dominant factor across subtypes. The latter study 
is a small step towards creating a system of information that might in future provide information as to 
which therapy best benefits a given patient. In glioblastoma research we have a continued partnership 
with Dr. Monika Hegi’s (CHUV, Lausanne) group and participated in various molecular oncologic projects 
of that group. In their gene expression profiles, we found that a HOX-gene signature and an EGFR-gene 
signature were independent significant survival factors (Murat et al. 2008). We have further supported 
the technical development of robust subtype and risk-class identification with gene expression profiling 
from formalin-fixed paraffin-embedded material with microarray and RT-PCR technologies (Oberli et al. 
2008). We published two bioinformatics papers, one on software for Hidden Markov Modelling (Schütz, 
Delorenzi, 2008) and one on R code useful for cross-species and cross-platforms analysis of microarray 
data (Kuhn et al. 2008).
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Laurent Excoffier –  
Computational Population Genetics Group

Group’s work
We use population genetics analyses to reconstruct the past evolutionary history of various animal 
species and detect the genetic bases of their adaptation to specific environments.

Research interests
• Modelling the effects of range expansions on genetic diversity
• Analysis of patterns of alternative splicing in the human genome
• Modelling of introgression between species

Selected recent publications 
• Wegmann D, Dupanloup I, Excoffier L. Width of gene expression profile drives alternative 

splicing. PLoS ONE 2008;3(10):e3587.
• Currat M et al. The hidden side of invasions: massive introgression by local genes. Evolution 

2008;62(8):1908-20.
• Excoffier L, Ray N. Surfing during population expansions promotes genetic revolutions and 

structuration. Trends Ecol Evol 2008;23(7):347-51.
• Wang S et al. Geographic patterns of genome admixture in Latin American Mestizos. PLoS 

Genet 2008;4(3):e1000037.

Scientific highlights 
We have developed a model of the evolution of cis-regulated alternative splicing showing that 
alternative splicing can be maintained in a population if splicing variants are specifically expressed 
in tissues where they have the largest fitness. Evolution should also promote tissue specialisation 
for splicing variant expression.

We have also better characterised patterns of introgression between an invading and a local 
species. We find that the genome of the invading species should be massively introgressed by the 
genes of the local species if the fitness of the hybrids exceeds 5-10%.



Laurent Falquet –  
EMBnet Facility

Group’s work
The EMBnet group’s main focus is to provide bioinformatics services to support biomedical 
researchers. Our activities are divided among Teaching, Helpdesk, and maintenance of up-to-date 
Web Tools & Databases. 

Research interests
Since we are a service group, we support biomedical researchers by providing a helpdesk that often 
leads to fruitful collaborations (see publications). Our fields of expertise are sequence analysis and 
protein modelling. 

Selected recent publications 
• Arnold K et al. The Protein Model Portal. J Struct Funct Genomics 2009;10(1):1-8. 
• Bastian FG et al. Bgee: integrating and comparing heterogeneous transcriptome data among 

species. Springer-Verlag, editor. Lecture Notes in Computer Science. New York; 2008. p. 124-31. 
• Mathimaran N et al. Microsatellites for disentangling underground networks: strain-specific 

identification of Glomus intraradices, an arbuscular mycorrhizal fungus. Fungal Genet Biol 
2008;45(6):812-7. 

• Mathimaran N et al. Unexpected vagaries of microsatellite loci in Glomus intraradices: length poly- 
morphisms are rarely caused by variation in repeat number only. New Phytol 2008;180(3):568-70. 

• Moretti S et al. R-Coffee: a web server for accurately aligning non-coding RNA sequences. 
Nucleic Acids Res 2008;36(Web Server issue):W10-3. 

• Stockinger H et al. Experience using web services for biological sequence analysis. Brief 
Bioinform 2008;9(6):493-505. 

Scientific highlights 
The EMBnet team, composed of Laurent Falquet (node manager), Vassilios Ioannidis (course 
organiser), Lorenza Bordoli (course organiser), Sébastien Moretti (programmer), Sandra Calderon 
(Masters student), was active in many areas in 2008: 
SIB: The EMBnet team actively supported the preparation of the SIB 10th anniversary event and 
the implementation of its new corporate web site. They managed Web Task Force meetings and 
discussions, producing reports and giving recommendations to the Web Team (http://wiki.isb-sib.ch/ 
sibwtf). They are also active in the SIB PhD School committee. 
EMBnet.org: Main highlights of the year include organisation and poster presentation at the EMBnet 
20th Conference in Italy, organisation of a workshop in Beijing and visit of the Chinese EMBnet node. 
Teaching: The EMBnet team organised 5 one-week courses in Lausanne and Basel and 3 CIG work 
shops in Lausanne. The educational portal Moodle (edu.isb-sib.ch) was used for all courses. 
Helpdesk: The EMBnet team answered many users questions and managed the RT website  
(rt.isb-sib.ch), used by a large number of SIB groups for tracking user requests or internal mailing. 
Other activities: Migration of our server www.ch.embnet.org on a new virtual server. Support for the 
creation of new WebServices using SOAPLAB, support in developing the JalView applet, and poster 
presentation at the Lausanne Genomic days 2008.
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Gaston Gonnet –  
Computational Biochemistry Research Group

Group’s work
The CBRG’s (Computational Biochemistry Research Group) interests lie in the analyses of 
molecular sequences, in particular modeling and simulation of sequence evolution. Current research 
activities include large-scale inference of orthology (OMA database), inference of difficult phylogenies 
and development of evolutionary models. 

Research interests
• Computational molecular evolution 
• Design and analysis of codon models
• Large-scale inference of orthologs
• Large-scale identification of lateral gene transfer
• Vertebrate phylogeny

Selected recent publications 
• Shcheprova Z et al. A mechanism for asymmetric segregation of age during yeast budding. 

Nature 2008; 454(7205):728–734.
• Roth AC, Gonnet GH, Dessimoz C. Algorithm of OMA for large-scale orthology inference. BMC 

Bioinformatics 2008; 9:518.
• Dessimoz C, Margadant D, Gonnet G. DLIGHT--Lateral Gene Transfer Detection Using 

Pairwise Evolutionary Distances in a Statistical Framework. Lecture Notes in Computer 
Science 2008; 4955:315–330.

Scientific highlights 
• Talk of Dr. Cannarozzi in ISMB highlight track (Toronto).
• OMA release with 830 genomes.
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Vassily Hatzimanikatis –  
Laboratory of Computational Systems Biotechnology

Group’s work
We develop mathematical models and the associated computational frameworks for the analysis 
of complex cellular processes. This analysis integrates information from different levels and it 
provides guidance for biotechnological and medical applications.

Research interests
• Biophysical modelling of cellular processes
• Process systems engineering methods applied to biological systems
• Bioenergetics
• Metabolic engineering and metabolic diseases
• Protein and gene expression networks

Selected recent publications 
• Jankowski MD et al. Group contribution method for thermodynamic analysis of complex 

metabolic networks. Biophys J 2008;95(3):1487-99.
• Zouridis H, Hatzimanikatis V. Effects of codon distributions and tRNA competition on protein 

translation. Biophys J 2008;95(3):1018-33.

Scientific highlights 
We published the latest group contribution method for the estimation of thermodynamic properties 
of metabolic compounds for which experimental information is not readily available. The method will 
enable studies of the evolution, function and energetics of metabolism. These studies are essential 
for many problems in metabolic diseases, metabolic engineering, and cellular physiology.
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C. Victor Jongeneel –  
Transcriptome Analysis Group

Group’s work
The research interests of the group focus on two major themes: (1) the evolution and variability of 
the genes encoding cancer-testis antigens and (2) the development of in silico techniques for the 
efficient analysis of novel high-throughput genomics data.

Research interests
• Analysis methods to extract copy number variation information from genome-wide 

hybridisation data
• Genome assembly and annotation in problematic regions (segmental duplications)
• Identification and characterisation of distant homologues
• Methods for mapping and assembling short reads from “next-generation” sequencers
• Evolutionary analysis of complex gene families

Selected recent publications 
• Rougemont J et al. Probabilistic base calling of Solexa sequencing data. BMC Bioinformatics 

2008;9:431.
• Hofmann O et al. Genome-wide analysis of cancer/testis gene expression. Proc Natl Acad Sci 

U S A 2008;105(51):20422-7.
• Sauvain MO et al. Genotypic features of lentivirus transgenic mice. J Virol 2008;82(14):7111-9.

Scientific highlights 
CT genes are normally expressed only in immuno-privileged cells of the germ line, but re-expressed 
in a variable proportion of cancers. Most of the human genes with a strict CT expression pattern are 
localised on the X chromosome, and are members of families that have undergone recent expansion 
in the primate lineage. One focus of our research is to trace the evolutionary history of CT-X genes. To 
this end, we are establishing a comprehensive catalogue of CT-X genes in the human genome, which 
is a challenging task because many of them occur in regions with segmental duplications that have 
not been assembled correctly or contain gaps. This work has led us to identify new CT-X families and 
to produce more detailed genomic maps of known families. We are also looking for CT homologues 
in the ever increasing collection of available genomes, with the goal of tracing the emergence and 
evolution of each family, and therefore inferring possible function. Finally, we are studying copy 
number variations (CNV) of CT-X genes, both at the genetic (inter-individual differences) and the 
somatic (cancer-specific) levels.

On the methodological side, we have developed tools for the efficient utilisation of short reads 
generated by “next-generation” sequencing machines. The “Rolexa” algorithm makes it possible to 
interpret and map a significantly larger proportion of individual reads from Solexa/Illumina sequencers 
than the manufacturer’s proprietary software. The “fetchGWI” software implements a very efficient 
method for matching large collections of short sequences to genome-size databases, facilitating 
SNP inference. We have also evaluated methodologies for extracting reliable CNV information from 
genome-wide hybridisation data in very large cohorts. 
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Frédérique Lisacek –  
Proteome Informatics Group

Group’s work
We focus on the development of software tools and databases for proteomics.

Research interests
• Protein identification and characterisation form mass spectrometry data 
• Proteome imaging
• Proteomics data standardisation and integration

Selected recent publications 
• Hoogland C et al. A suite of tools to analyse and publish 2-DE data. Proteomics 2008;8(23-

24):4907-9.
• Vaezzadeh AR et al. PICarver: a software tool and strategy for peptides isoelectric focusing. J 

Proteome Res 2008;7(10):4336-45.
• Quandt A et al. swissPIT: a novel approach for pipelined analysis of mass spectrometry data. 

Bioinformatics 2008;24(11):1416-7.
• Robin X et al. MIAPEGelDB, a web-based submission tool and public repository for MIAPE gel 

electrophoresis documents. J Proteomics 2008;71(2):249-51.
• Hoogland C et al. The World-2DPAGE Constellation to promote and publish gel-based 

proteomics data through the ExPASy server. J Proteomics 2008;71(2):245-8.

Scientific highlights 
Firstly, swissPIT (swiss Protein Identification Toolbox), a new service for analysing mass spectrometry 
data. The platform grants access to different identification tools with different search strategies, 
undertakes the parallel calculation of processes, and the standardisation of several parameters shared 
between the programs. The first advantage of using identification tools via swissPIT is their integration 
into a single platform with standardised input/output formats and parameters such as database, 
taxonomy, and unified result visualisation. With one submission, the performance of different programs 
can be compared and the combination of different search strategies such as classical database search 
and open-modification search can be tested to increase the identification rate. The second advantage 
of swissPIT is the use of parameter templates for better parameter tuning. All submitted jobs are 
stored permanently and can be monitored and reviewed at any time in their original result view or 
in our integrated view. A third advantage of swissPIT is the use of high throughput computing and 
queuing systems that supplies large groups of users with the possibility of analysing data in a more 
refined manner. Currently, four programs are integrated into the platform.

Secondly, our latest contribution to the expansion of the pool of online proteomics data is the World-
2DPAGE Constellation. It is composed of the established WORLD-2DPAGE List of 2-D PAGE database 
servers, the World-2DPAGE Portal that queries simultaneously world-wide proteomics databases, and 
the recently created World-2DPAGE Repository. The latter component is a public standards-compliant 
repository for gel-based proteomics data linked to protein identifications published in the literature. 
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Christian von Mering –  
Bioinformatics Systems Biology Group

Group’s work
Our group focuses on data integration and biological network reconstruction, with a special 
emphasis on high-throughput datasets from functional genomics. Our interests lie in environmental 
genomics, proteomics and meta-proteomics.

Research interests
• Algorithmic development for taxonomic assessment of microbial communities
• Assessing the functional state of microbial communities through proteomics
• Comparative analysis of animal proteomes
• Integration of protein interaction data (STRING database)
• Simulation of the Hedgehog signal transduction pathway in Drosophila wing discs 

Selected recent publications 
• Kunin V et al. Millimeter-scale genetic gradients and community-level molecular convergence 

in a hypersaline microbial mat. Mol Syst Biol 2008;4:198.
• Kuhn M et al. STITCH: interaction networks of chemicals and proteins. Nucleic Acids Res 

2008;36(Database issue):D684-8.
• Jensen LJ et al. eggNOG: automated construction and annotation of orthologous groups of 

genes. Nucleic Acids Res 2008;36(Database issue):D250-4.

Scientific highlights 
In 2008, a large part of the work in our group was focused on the much-needed update of our protein 
network resource “STRING”, to version 8. This was a major release – almost doubling the number of 
organisms contained in the database – and it included a complete re-import and re-benchmarking of 
all interaction data. (Published in Nucleic Acids Research, January 2009 ). The most important new 
developments in STRING 8 over previous releases include a URL-based programming interface, 
which can be used to query STRING from other resources, improved interaction prediction via 
genomic neighborhood in prokaryotes, and the inclusion of protein structures. The work on our 
update to STRING 8 has led to a number of collaborations with scientists in Zurich and elsewhere 
Including a comparative analysis of the first proteome-wide abundance measurements of animal 
proteins, for which we used STRING to compute orthologs and to assign functional patterns. 

In another collaboration, we combined our expertise in analysing environmental genomics data 
and proteomics data, in one of the first-ever, large-scale, combined genomics and proteomics 
analysis of an environmental microbial community. This is a collaboration with the group of Prof. 
Julia Vorholt at ETHZ, and involves detailed assessments of microbes living on plant surfaces 
(leafs), studying a variety of distinct plant species. As a result of this collaboration, our group has 
recently identified promising communities for further investigation, and we have initiated more 
metagenomics sequencing ourselves, using the Roche 454 installation at the Functional Genomics 
Center, Zurich.



27

Olivier Michielin –  
Molecular Modelling Group

Group’s work
The Molecular Modelling Group focuses on the rational design of proteins or small molecules 
inhibitors for the research and treatment of human diseases, mostly in the field of oncology.

Research interests
• Rational T cell receptor design • Molecular dynamics simulations and free energy simulations
• Docking algorithms development • Rational drug design for important cancer targets
• Homology modelling • Fragment-based drug design algorithms development

Selected recent publications 
• Derre L et al. Distinct sets of alphabeta TCRs confer similar recognition of tumor antigen 

NY-ESO-1157-165 by interacting with its central Met/Trp residues. Proc Natl Acad Sci USA 
2008;105(39):15010-5.

• Capendeguy O et al. The fourth extracellular loop of the alpha subunit of Na,K-ATPase. Functional 
evidence for close proximity with the second extracellular loop. J Biol Chem 2008;283(41):27850-8.

• Cuendet MA, Michielin O. Protein-protein interaction investigated by steered molecular 
dynamics: the TCR-pMHC complex. Biophys J 2008;95(8):3575-90.

• Chodanowski P et al. Local alignment refinement using structural assessment. PLoS ONE 
2008;3(7):e2645.

• Rochat B et al. In vitro biotransformation of imatinib by the tumor expressed CYP1A1 and 
CYP1B1. Biopharm Drug Dispos 2008;29(2):103-18.

Scientific highlights 
Important milestones have been met in 2008. First, both the docking accuracy and the execution speed 
of EADock, the docking engine behind SwissDock, have been improved significantly (Grosdidier & al. 
J. Comp. Chem. 2009). Additionally, a project was launched to tackle the case of metalloproteins, an 
important target family in oncology. Using morse-like potentials fitted on quantum mechanical binding 
energies, we obtained the same EAdock accuracy as for non metal containing proteins (Roehrig & 
al, J. Comp. Chem, in print). Finally, the GBMV-2 solvation model used in EAdock has been replaced 
by FACTS, resulting in major speed enhancements and increased accuracy (Zoete & al, submitted). 
Thanks to these improvements, EAdock is now ready to perform well behind a web server. 

These EAdock enhancements have also been tested in real drug design application for several key 
targets in oncology. For the indoleamine-2,3 dioxygenase (IDO), new nanomolar compounds have 
been obtained. Interestingly, 50% of the molecules proposed by EAdock have been shown to be 
active in a standard enzymatic inhibition assay. 

Finally, the SwissDock project is well underway, with a first basic web interface ready to be tested. We plan 
to open it to external testers in the near future. This interface is already designed to be expandable and 
integrate all the features of EAdock, making it a unique web-based solution for drug design applications.
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Bernard Moret –  
Laboratory for Computational Biology

Group’s work
Our group focuses on algorithm design for questions arising in evolutionary biology, particulary phylogenetic 
reconstruction, genomic evolution, comparative genomics, regulatory networks, and protein domains.

Research interests
• Rearrangements in genomes and their use in comparative genomics and phylogenetic 

reconstruction
• Duplication/loss models for genomic regions and work on combined models and algorithms for 

these and rearrangements
• Using phylogenetic information to improve the reconstruction of transcriptional regulatory 

networks, particularly under more detailed models that combine sequence evolution (promoter 
regions, transcription factors) and network evolution (binding models)

• Predicting domain boundaries in proteins from primary and secondary data, using both 
sequence analysis and comparative approaches

Selected recent publications 
• Lin Y, Moret BME. Estimating true evolutionary distances under the DCJ model. Bioinformatics 

2008;24(13):i114-22.
• Swenson KM et al. Phylogenetic reconstruction from complete gene orders of whole genomes. 

6th Asia-Pacific Bioinformatics Conf. APBC’08. Kyoto, Japan, in Advances in Bioinformatics 
and Computational Biology, 6:241-250, Imperial College Press.

• Swenson KM et al. Hurdles Hardly Have to Be Heeded. Proc. 6th RECOMB Workshop on 
Comparative Genomics RECOMB-CG’08, Paris, France, Lecture Notes in Computer Science 
2008;5267, 239-249, Springer.

• Swenson K et al. Approximating the true evolutionary distance between two genomes. Journal 
of Experimental Algorithmics (JEA) 2008;12,3.5

• Zhang X, Moret BME. Boosting the performance of inference algorithms for transcriptional 
regulatory networks using a phylogenteic approach. Proc. 8th Workshop on Algs.iIn 
Bioinformatics WABI’08, Karlsruhe. Lecture Notes in Computer Science 2008;5251:245-258.

Scientific highlights 
The main highlight from 2008 is a result that appeared at RECOMB’09, the top conference in 
computational molecular biology: after Prof. Moret’s group gave (in 2001, when he was in the 
US) an optimal linear-time algorithm to compute edit distances under genomic inversions (the 
main rearrangement operation), the main open algorithmic problem remaining was whether an edit 
sequence could be produced in O(nlogn) time – this question has been open for over 20 years, 
with slow progress from the initial O(n4) algorithm to an O(n1.5) algorithm. Our RECOMB’09 result 
shows that almost all (in the asymptotic sense) signed permutations can be sorted by inversions in 
O(nlogn) time and gives a fairly elaborate algorithm to do that (Swenson KM et al. Sorting signed 
permutations by inversions in O(nlogn) time, Proc. 13th Int’l Conf. on Research in Comput. 
Molecular Biol. RECOMB’09, Lecture Notes in Computer Science 2009; 5541:386-399.).
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Felix Naef -  
Computational Systems Biology Group

Group’s work
We use theoretical, computational and bioinformatics approaches to study regulatory and cellular 
networks involved in cell-cycle regulation, oncogenic signaling and molecular oscillators. 

Research interests
• Analysis methods for chromatin immunoprecipitation experiments
• Integration of location and expression data
• Modelling of phase oscillators and bioluminescence recordings
• Circadian time series experiments
• Dynamic simulations of small size gene networks

Selected recent publications 
• Rougemont J, Naef F. Stochastic phase oscillator models for circadian clocks. Adv Exp Med 

Biol 2008;641:141-9.
• Paquet ER, Rey G, Naef F. Modeling an evolutionary conserved circadian cis-element. PLoS 

Comput Biol 2008;4(2):e38.
• Rougemont J et al. Probabilistic base calling of Solexa sequencing data. BMC Bioinformatics 

2008;9:431.

Scientific highlights 
This year we have mainly made progress with the bioinformatics analysis of cis-regulatory elements 
involved in the circadian regulation of transcripts in insect and mammalian genomes. Indeed we 
have modelled using HMMs a novel circadian cis-element termed the E1-E2 motif. Phylogenetic 
analysis has shown that this mode of regulation is ancient and has evolved before insects and 
vertebrates have diverged. We have also developed software in collaboration with other SIB groups 
to improve base calling of Solexa ultra-high throughput sequencing.
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Erik van Nimwegen –  
Genome Systems Biology Group

Group’s work
Our group studies genome evolution and the design principles and evolution of intra-cellular 
regulatory networks. We focus on developing computational methods for inferring these networks 
from high-throughput data.

Research interests
• Inference of transcription regulatory networks
• Quantitative models of genome evolution
• Probabilistic methods for high-throughput data integration

Selected recent publications 
• Burger L, van Nimwegen E. Accurate prediction of protein-protein interactions from sequence 

alignments using a Bayesian method. Mol Syst Biol 2008;4:165.
• Molina N, van Nimwegen E. The evolution of domain-content in bacterial genomes. Biol Direct 

2008;3:51.
• Molina N, van Nimwegen E. Universal patterns of purifying selection at noncoding positions in 

bacteria. Genome Res 2008;18(1):148-60.

Scientific highlights 
The first highlight is the development, by my student Lukas Burger, of a rigorous and easily practically 
applicable Bayesian network algorithm for inferring protein-protein interactions from sequence 
alignments. The algorithm models joint alignments of sets of homologous protein sequences in 
terms of all possible models of pairwise interactions between residues directly from first principles 
and without any tunable parameters. We demonstrated the power of the model by reconstrucing 
two-component signalling networks in all bacterial genomes.  

The other highlights involve the analysis, by my student Nacho Molina, of the structure of transcription 
regulatory networks in bacteria. Using a comprehensive comparative genomic analysis of a large 
number of complete bacterial genomes Nacho was able to show that, surprisingly, whereas the 
number of transcription factors grows quadratically with genome size in bacteria, the number of 
regulatory sites per intergenic region stays constant. This has a number of important consequences 
for the structure of regulatory networks. One very interesting conclusion following from this work is 
that the main difference in the structure of regulatory networks between prokaryotes and eukaryotes 
is that, in contrast to eukaryotes, prokaryotes have never developed molecular mechanisms for 
putting the expression of a gene under the control of many different regulatory elements. It is 
tempting to speculate that this may be one of the main reasons why only eukaryotic cells can form 
complex multi-cellular organisms. 

Finally, we have also developed a general quantitative model for the evolution of domain-content 
in bacteria which reproduces the universal scaling laws in functional genome-content that we 
observed previously.
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Marc Robinson-Rechavi –  
Evolutionay Bioinformatics Group

Group’s work
We study evolutionary genomics and Evo-Devo of animals, and we develop bioinformatic tools for 
this purpose.

Research interests
• Whole genome duplication
• Comparative study of gene expression and regulation
• Positive selection
• Animal Evo-Devo
• Databases for evolutionary biology
• Nuclear hormone receptors

Selected recent publications 
• Bastian F et al. Bgee: Integrating and Comparing Heterogeneous Transcriptome Data Among 

Species. Lecture Notes in Computer Science 2008;5109:124-131.
• Putnam NH et al. The amphioxus genome and the evolution of the chordate karyotype. Nature 

2008;453(7198):1064-71.
• Robinson-Rechavi M. Perspective: from molecular endocrinology of mouse to genomic 

endocrinology of animals. Mol Cell Endocrinol 2008;293(1-2):2-4.
• Roux J, Robinson-Rechavi M. Developmental constraints on vertebrate genome evolution. 

PLoS Genet 2008;4(12):e1000311.
• Studer RA et al. Pervasive positive selection on duplicated and nonduplicated vertebrate 

protein coding genes. Genome Res 2008;18(9):1393-402.

Scientific highlights 
The analysis of the amphioxus genome notably proved definitively the hypothesis of two whole 
genome duplications in the ancestor of vertebrates, and showed that non coding regulatory 
sequences could be conserved beyond vertebrates.

Our analysis of gene families from 11 vertebrate genomes has shown that, contrary to expectations, 
(i) it was possible to detect old events of positive selection, (ii) positive selection is frequent in 
vertebrate gene evolution, and (iii) genome duplication is not associated with an increase of 
positive selection.

The database Selectome, based on these results, is online: http://bioinfo.unil.ch/selectome/

The database Bgee has gone online in a production version allowing the comparison of gene 
expression between four vertebrate species: http://bgee.unil.ch/. A first use of Bgee has been to 
prove that embryonic development constrains the evolution of vertebrate genomes, but according 
to different patterns than constraints on anatomical evolution. This provides an interesting link 
between evolutionary genomics and Evo-Devo.
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Nicolas Salamin –  
Computational Phylogenetics Group

Group’s work
Our research activities focus on computational phylogenetic approaches to understand how 
species, in particular flowering plants, evolved from a molecular and morphological point of view.

Research interests
• Analysis methods for chromatin immunoprecipitation experiments
• Integration of location and expression data
• Modelling of phase oscillators and bioluminescence recordings
• Circadian time series experiments
• Dynamic simulations of small size gene networks
• Phylogenetic reconstruction 
• Evolution of DNA sequences     
• Phylogenomics
• Plant evolution

Selected recent publications 
• Bouchenak-Khelladi Y et al. Large multi-gene phylogenetic trees of the grasses (Poaceae): 

progress towards complete tribal and generic level sampling. Mol Phylogenet Evol 
2008;47(2):488-505.

• Burri R et al. Evolutionary patterns of MHC class II B in owls and their implications for the 
understanding of avian MHC evolution. Mol Biol Evol 2008;25(6):1180-91.

• Christin PA et al. Oligocene CO2 decline promoted C4 photosynthesis in grasses. Curr Biol 
2008;18(1):37-43.

• Christin PA et al. Evolutionary switch and genetic convergence on rbcL following the evolution 
of C4 photosynthesis. Mol Biol Evol 2008;25(11):2361-8.

• Dubey S et al. Biogeographic origin and radiation of the Old World crocidurine shrews 
(Mammalia: Soricidae) inferred from mitochondrial and nuclear genes. Mol Phylogenet Evol 
2008;48(3):953-63.

Scientific highlights 
Our study on the evolution of the C4 photosynthetic pathway clearly showed the impact of past 
atmospheric CO2 levels on the origin of this important pathway in plants. This could have important 
effects on our understanding of how future climatic changes might affect crop production and 
biodiversity worldwide. It was published in Current Biology and followed another of our studies in 
the same journal in 2007.

I became a SIB group leader in July 2008. 
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Ivo Sbalzarini –  
Computational Biophysics Lab

Group’s work
We focus on developing and applying the computational theories and algorithms that are required 
in order to analyse, model, and simulate complex biological systems.

Research interests
• Image processing and image analysis
• Model optimisation and sensitivity analysis
• Numerical methods to simulate biological and biophysical models
• Algorithms and software for parallel simulations

Selected recent publications 
• Mallamace F et al. NMR evidence of a sharp change in a measure of local order in deeply 

supercooled confined water. Proc Natl Acad Sci USA 2008;105(35):12725-9.
• Mallamace F et al. Transport properties of supercooled confined water. The European Physical 

Journal-Special Topics 2008;161(1):19-33.

Scientific highlights 
• First optimisation algorithm reported to solve multi-funnel problems as are prevalent, e.g., in 

protein folding and biopolymers (DNA, filaments, etc.).
• Image analysis algorithm that enhances the shape resolution of fluorescence microscopes by 

a factor of about 10.
• Novel image processing framework that allows on-line estimation of the result accuracy and 

dynamic monitoring of the algorithm’s performance.
• Extended colocalisation measures to interaction measures that allow more robust analysis of 

the interactions between intracellular objects.
• Novel numerical algorithm to simulate large chemical reaction networks. The algorithm 

is several orders of magnitude faster than previous methods and allows for the first time 
simulations of entire metabolic or signalling networks. 

• Mathematical characterisation of the conformational space of proteins and the metric distortion 
of the RMSD molecular similarity measure.

• Recent articles accepted for publication:
 - Ramaswamy R et al. A new class of highly efficient exact stochastic simulation algorithms for 

chemical reaction networks, J Chem Phys 2009;131.
 - Helmuth JA et al. Shape reconstruction of subcellular structures from live cell fluorescence 

microscopy images J Struct Bio 2009 167:1-10.
 - Müller CL et al. Particle swarm CMA evolution strategy for the optimization of multi-funnel 

landscapes. In Proc. IEEE Congress on Evolutionary Computation (CEC), pages 2685-2692, 
Trondheim, Norway, May 2009.
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Torsten Schwede – 
Protein Structure Bioinformatics Group

Group’s work
The main goal of my group is to develop methods and algorithms to model, simulate and analyse 
three-dimensional protein structures and their molecular properties in order to apply these 
techniques to understand biological processes at a molecular level.

Research interests
• Development of automated methods for Protein Structure Homology Modelling
• Molecular modelling of protein ligand interactions 
• Structure based drug design e.g. of Dengue virus Methyltransferase inhibitors
• Structural and functional basis of odorant receptor mediated signalling

Selected recent publications 
• Schwede T et al. Protein Structure Modeling, in Schwede T & Peitsch MC (ed.), Computational 

Structural Biology: Methods and Applications 2008. World Scientific Publishing.
• Podvinec M, Schwede T, Peitsch MC. Docking for Neglected Diseases as Community Efforts, 

in Schwede T & Peitsch MC (ed.), Computational Structural Biology: Methods and Applications 
2008. World Scientific Publishing.

Scientific highlights 
In 2008, our projects have focused on improving the algorithms for our expert systems for 
comparative protein structure modelling (SWISS-MODEL), applications of molecular modelling 
in experimental design and drug discovery, and several community efforts such as organisation 
of workshops and conferences. We have implemented several significant improvements to the 
SWISS-MODEL protein structure modelling pipeline, which were motivated by our assessment 
of the CASP7 experiment. By introducing HMM-HMM methods for template detection and target-
template alignment, we could improve both in terms of accuracy and coverage. We have developed 
the Protein Model Portal to provide a single interface to query models and experimental structures 
simultaneously across various sites. The Protein Model Portal is a module of the PSI Structural 
Genomics Knowledgebase which in September 2008 has been launched as Nature Gateway.
In 2008, we have collaborated with several experimental groups, aiming to apply computational 
methods to several biomedical problems. In order to identify novel classes of compounds 
inhibiting dengue virus, we applied large-scale structure-based virtual screening against dengue 
methyltransferase of over five million purchasable compounds performed on a PC grid. Compounds 
resulting from this study were tested in enzymatic assays in vitro at the Novartis Institute for 
Tropical Diseases (NITD) in Singapore.
In a collaborative project with the Vogel group at EPFL we are studying structural and functional 
basis of odorant receptor mediated signalling. First experimental and modelling results are pointing 
to dual functions of some odorant compounds activating both ORs and endocrine receptors. 
We organised the 6th [BC]2 Basel Computational Biology Conference «Computational Structural Biology» 
– celebrating the 15th anniversary of the SWISS-MODEL server and the 10th anniversary of the SIB.
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Jörg Stelling – 
Computational Systems Biology Group

Group’s work
We develop computational methods for studying complex networks that establish cellular functions 
to elucidate their operating and design principles, focusing on concepts and tools for system 
modelling, analysis, and experimental design at large scale.

Research interests
• Structural network analysis
• Systems dynamics of cellular regulation
• Design of artificial gene circuits

Selected recent publications 
• Terzer M, Stelling J. Large-scale computation of elementary flux modes with bit pattern trees. 

Bioinformatics 2008;24(19):2229-35.
• Bagheri N, Stelling J, Doyle FJ, 3rd. Circadian phase resetting via single and multiple control 

targets. PLoS Comput Biol 2008;4(7):e1000104.
• Marchisio MA, Stelling J. Computational design of synthetic gene circuits with composable 

parts. Bioinformatics 2008;24(17):1903-10.
• Uhr M, Stelling J. Structural sensitivity analysis of metabolic networks. Proc. IFAC World 

Congress 2008 (6 pages).
• Ibig A, Stelling J. Robustness of minimal biochemical oscillators. Proc. 3rd Int. IEEE Symposium 

Communications, Control and Signal Processing 2008 (6 pages).

Scientific highlights 
Current work in structural network analysis concerns further development of efficient algorithms 
for the computation of pathways in metabolic networks and of new methods for their analysis. In 
2008, we focused on the extension of analysis approaches to large-scale metabolic networks, 
which enabled novel insights into the robustness of metabolic networks. Major efforts of the 
group concern systems dynamics of cellular regulation. For instance, we showed that the circuit 
wiring of biochemical oscillators has profound effects on circuit robustness and thereby explain 
why only certain configurations exist in nature. Moreover, in collaboration with collaborators in 
the US, we developed new control schemes for rapidly adjusting to differences in circadian phase 
(i.e., jet-lag). High uncertainty due to a lack of experimental data and knowledge on many cellular 
networks is a major obstacle for network modelling. Other projects address the propagation of 
uncertainty in computational models (SystemsX.ch RTD projects YeastX and LiverX), methods 
for robustness quantification, and performance of general signal processing systems. Finally, 
synthetic biology is the rational engineering of complex, biology-based systems which display 
functions that do not exist in nature. Our activities yielded novel concepts for the automatic 
design of genetic circuits and software tools for the design of genetic circuits with standardised 
and composable parts. Some of these designs have been implemented in collaboration with 
experimental groups.
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Andreas Wagner – 
Evolutionary Systems Biology Group

Group’s work
We focus on the molecular evolution of biological systems on all levels of organisation to understand 
the origin of their robustness to external perturbations.  

Research interests
• Evolution of metabolic networks through horizontal gene transfer
• Insertion sequences as genomic diseases
• Quantitative models of signal transduction

Selected recent publications 
• Wagner A. Neutralism and selectionism: a network-based reconciliation. Nat Rev Genet 

2008;9(12):965-74.
• Wagner A. Robustness and evolvability: a paradox resolved. Proc Biol Sci 2008;275(1630):91-100.
• Ferrada E, Wagner A. Protein robustness promotes evolutionary innovations on large 

evolutionary time-scales. Proc Biol Sci 2008;275(1643):1595-602.
• Wright J, Wagner A. The Systems Biology Research Tool: evolvable open-source software. 

BMC Syst Biol 2008;2:55.
• Jörg T, Martin OC, Wagner A. Neutral network sizes of biological RNA molecules can be 

computed and are not atypically small. BMC Bioinformatics 2008;9:464.
• Wagner A, de la Chaux N. Distant horizontal gene transfer is rare for multiple families of 

prokaryotic insertion sequences. Mol Genet Genomics 2008;280(5):397-408.
• Wright J, Wagner A. Exhaustive identification of steady state cycles in large stoichiometric 

networks. BMC Syst Biol 2008;2:61.

Scientific highlights 
In 2008, the lab has been active in several areas. Among other research, we have shown that 
metabolic networks are enormously plastic and robust in their organisation. We have also shown that 
very small changes in the elementary composition of proteins may be visible to natural selection. In 
addition, we have used transcriptional regulation networks to show why robust biological systems 
can readily acquire evolutionary innovations, and we have carried out a large-scale survey of the 
evolution of the roo transposable element in 12 completely sequenced Drosophila genomes.
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Ioannis Xenarios – 
Vital-IT Group

Group’s work
Vital-IT provides computational resources for life science and medical science research in 
Switzerland. During this year we have strengthened our interactions both by supporting infrastructure 
development in western part of Switzerland and by playing an active role in the SystemsX.ch 
projects.

Research interests
• Maintenance and support of more than eighty bioinformatics software packages
• Distribution to the Swiss scientific community of a comprehensive spectrum of biological 

databases
• Support in the deployment of services for the SIB groups
• Deepest integration with the “arc lémanique” platforms of proteomics and genomics

Selected recent publications 
• Stockinger H et al. Large-Scale Co-Phylogenetic Analysis on the Grid. International Journal of 

Grid and High Performance Computing 2008;1(1).
• Favre-Kontula L et al. Detection and identification of plasma proteins that bind GlialCAM using 

ProteinChip arrays, SELDI-TOF MS, and nano-LC MS/MS. Proteomics 2008;8(2):378-88.
• Moretti S et al. R-Coffee: a web server for accurately aligning noncoding RNA sequences. 

Nucleic Acids Res 2008;36(Web Server issue):W10-3.
• Studer RA et al. Pervasive positive selection on duplicated and nonduplicated vertebrate 

protein coding genes. Genome Res 2008;18(9):1393-402.
• Garg A et al. Synchronous versus asynchronous modeling of gene regulatory networks. 

Bioinformatics 2008;24(17):1917-25.
• Vasa SM et al. ShapeFinder: a software system for high-throughput quantitative analysis of 

nucleic acid reactivity information resolved by capillary electrophoresis. RNA 2008;14(10):1979-90.

Scientific highlights 
Our main efforts this year has been to support research projects in three key areas. First of all 
to transfer some of the services of each SIB group on Vital-IT; as an example the Swiss-Model 
computing is now also enabled on Vital-IT. The second area is providing resources for large scale 
computations such as in the field of metagenomics and in ultra high throughput sequence analysis. 
Finally, the last part of the support has been to establish servers to enable researchers to make 
best use of both genomics and proteomics platforms and to extend biological data storage. 
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Mihaela Zavolan – 
RNA Regulatory Networks Group

Group’s work
Our group studies, through a combination of computational modelling and analysis of experimental 
data, the principles of post-transcriptional regulation of gene expression by microRNAs and RNA-
binding proteins.

Research interests
• Analysis of sequence data (genome, deep sequencing) 
• Experimental identification of targets of miRNAs and RNA binding proteins
• Computational prediction of binding sites of miRNAs and RNA binding proteins

Selected recent publications 
• Landthaler M  et al. Molecular characterisation of human Argonaute-containing ribonucleoprotein 

complexes and their bound target mRNAs. RNA 2008;14(12):2580-96.
• Sinkkonen L et al. MicroRNAs control de novo DNA methylation through regulation of 

transcriptional repressors in mouse embryonic stem cells. Nat Struct Mol Biol 2008;15(3):259-67.
• Chern TM et al. Computational analysis of full-length cDNAs reveals frequent coupling between 

transcriptional and splicing programs. DNA Res 2008;15(2):63-72.
• Berninger P et al. Computational analysis of small RNA cloning data. Methods 2008;44(1):13-21.

Scientific highlights 
The most important research activity in our group during 2008 was the development of methods for 
experimental identification of targets of miRNAs and RNA binding proteins, in collaboration with the 
Tuschl Lab (The Rockefeller University). We succeeded in developing a very efficient crosslinking 
and immunoprecipitation method called PURE-CLIP, which we have started to apply to many RNA 
binding proteins whose targets have not been determined in high-throughput before. This project 
required developments in the software tools for mapping large libraries of short RNAs to various 
target databases as well as of various analysis tools. 
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Evgeny Zdobnov – 
Computational Evolutionary Genomics

Group’s work
We focus on comparative analyses of genomes, specifically protein-coding genes, non-coding RNAs, 
and conserved non-coding sequences, in order to understand principals of molecular evolution and 
approach the fundamental questions of the origin and evolution of biological complexity.

Research interests
• Evolution and function of protein-coding genes
• Evolution and function of non-coding RNAs (e.g. prediction of miRNA genes and their targets)
• Evolution and function of conserved non-coding sequences

Selected recent publications 
• Richards S et al. The genome of the model beetle and pest Tribolium castaneum. Nature 

2008;452(7190):949-55.
• Gerlach D et al. miROrtho: computational survey of microRNA genes. Nucleic Acids Res 

2008;37(Database issue):D111-7.
• Borel C et al. Mapping of small RNAs in the human ENCODE regions. Am J Hum Genet 

2008;82(4):971-81.
• Cordey S et al. The cis-acting replication elements define human enterovirus and rhinovirus 

species. RNA 2008;14(8):1568-78.
• Waterhouse RM, Wyder S, Zdobnov EM. The Aedes aegypti genome: a comparative 

perspective. Insect Mol Biol 2008;17(1):1-8.
• Kriventseva EVet al. OrthoDB: the hierarchical catalog of eukaryotic orthologs. Nucleic Acids 

Res 2008:36, Database issue D271-D275.

Scientific highlights 
• Waterhouse RM, Kriventseva EV, Zdobnov EM “Comparative Genome Analysis” chapter in 

“Bioinformatics: A Swiss Perspective» 
• Kafatos F, Waterhouse RM, Zdobnov EM, Christophides G “Comparative Genomics of Insect 

Immunity” chapter in “Insect Infection & Immunity” (Eds: J Rolff & S Reynolds). In press. 
• Speaker at 2008 Arthropod Genomics Symposium, Kansas State University, USA, and at 2008 

GDRE Comparative Genomics meeting, Lyon, France.
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Core & Computing Facilities
The SIB manages several bioinformatics core facilities that help scientists conduct their research 
and analyse their data. For example, the SIB provides informatics and statistical support and advice 
for genomics, transcriptomics and proteomics research.  The organisation also maintains the Vital-
IT High Performance Computing Centre, which provides computing resources and consultancy 
services for the Swiss life sciences community. 

• Bioinformatics Core Facility
• Bioinformatics Core Facility for Proteomics
• EMBnet Facility
• Vital-IT

Databases 
The SIB develops and maintains a number of well known international databases, including: 

• UniProtKB/Swiss-Prot (curated protein sequence data providing a high level of annotation)
• PROSITE (protein families and domains)
• MyHits (protein sequences and motifs)
• CleanEx Database
• SWISS-MODEL Repository (three-dimensional protein structure models)
• Bgee (data on gene expression evolution)
• SwissRegulon (genome-wide annotations of regulatory sites) 
• STRING (genomes and interaction networks for Systems Biology)
• Cancer Immunome Database
• Eukaryotic Promoter Database (EPD)
• SWISS-2DPAGE
• OMA Browser (orthology inference among complete genomes)

Software tools 
The SIB develops and provides software tools for the global life sciences research community: 

• Melanie
• MSight
• SWISS-MODEL Repository 
• DeepView - Swiss-PdbViewer (protein visualisation, modelling and analysis) 
• EADock (ligand docking)
• ESTScan
• AMEN
• iMolTalk
• Make2D-DB II
• SIBsim4
• tromer
• Darwin (programming environment for bioinformatics)

Web servers 
For life science researchers, the SIB develops and maintains a wide range of centrally available 
global Web Servers. 
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Research Projects
A full list of SIB projects can be found at: www.isb-sib.ch/research/projects.html

Main SIB websites (SER funded) 
SIB website  www.isb-sib.ch
ExPASy  www.expasy.org
Vital-IT  www.vital-it.ch 
EMBnet  www.ch.embnet.org
STRING DB  string.embl.de
EPD  www.epd.isb-sib.ch 
Cleanex  www.cleanex.isb-sib.ch 
Swissregulon  www.swissregulon.unibas.ch/cgi-bin/regulon 
RNA Expression Atlas  www.mirz.unibas.ch/smiRNAdb/cgi/smiRNAdb?page=home

Other SIB websites 
e-proxemis  e-proxemis.expasy.org 
Bioinfo Core Facility  www.isrec.isb-sib.ch/BCF 
MyHits  myhits.isb-sib.ch 
HTP Selex  www.isrec.isb-sib.ch/htpselex 
SSA Signal Search analysis  www.isrec.isb-sib.ch/ssa 
Io ISREC ontologizer  www.io.isb-sib.ch 
Bgee  bgee.unil.ch 
Selectome  bioinfo.unil.ch/selectome 
Deepview  www.expasy.org/spdbv 
Ashbya Genome  agd.vital-it.ch
Cancer Immunome  ludwig-sun5.unil.ch/CancerImmunomeDB 
PROCSE  www.biozentrum.unibas.ch/~nimwegen/cgi-bin/procse.cgi 
Phylogibbs Online  www.phylogibbs.unibas.ch/cgi-bin/phylogibbs.pl 
ImmunoDB  cegg.unige.ch/Insecta/immunodb

Other websites hosted or developed by SIB (collaborations) 
PeroxiBase  peroxibase.isb-sib.ch
Glomus SSR database  glomus.vital-it.ch
Mycoplasma conjunctivae genome  myconj.vital-it.ch 
Fourmidable (Ant DB)  fourmidable.unil.ch
MyRubrum  myrubrum.unil.ch
Troisème Cycle  www.3eme-cycle.ch
UniProt  www.uniprot.org
NOMAD (microArray DB)  farmer-nomad.unil.ch
Sabia sabia.unil.ch
View Fits  flyfits.unil.ch
Protein Model Portal  www.proteinmodelportal.org
[BC]2 Basel Computational Biology Center  www.bc2.ch
Master in Prot. & Bioinfo (MPB)  www.mpb.unige.ch 
Swiss Proteomics Society  www.swissproteomicsociety.org
European Proteomics Association www.eupa.org

The databases, software tools, servers and websites shown here are not an exhaustive list.
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The evolution of the SIB Budget  
since the SIB was established

In 2008, the SIB budget was 18.5 million CHF, from the following sources:

• Confederation (article 16)  7.2 (39.0 %) 
• FNS and European Funds  2.9 (15.7 %) 
• NIH  3.5 (18.9 %) 
• Industry  3.9 (21.1 %) 
• Universities and Hospitals  0.9 (4.8 %)
• Other 0.1 (0.5 %)

Expenses:

• Wages and expenses:  86.0 % 
• Facilities and functioning:  14.0 %

This does not count the budgets of the SIB groups which are managed by their respective 
institutions: in 2008 13.9 million CHF.

This carries the complete budget of SIB and its groups in 2008 to 31.3 million CHF, of which 23 % 
are grants from the Confederation. 
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Evolution in the number of members with SIB 
contract (full-time equivalent)

 
Number of full-time equivalent SIB contract and total 
members in 2008
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