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Message from:

President of the Foundation Council Peter Malama and
Chairman of the Board of Directors Manuel Peitsch

Executive Director Ron Appel

Switzerland enjoys an enviable reputation in the field of science,
innovation and education. We are internationally renowned for
scientific excellence and quality. While it is well recognised
that competition leads to excellence, we need to ensure that
internal competition between Swiss cantons and institutions
does not become excessive, thereby jeopardizing our quest for
excellence and quality. Indeed, our cantons and towns tend to
compete with each other to obtain the best ranking in education,
science and economics. This is particularly true in medicine
and the life science industry, where, for instance, Basel is well
positioned internationally but is facing increasing competition
from emerging economies and countries ready to invest
massively in research. We should therefore think differently if
we want to keep up the pace. Instead of encouraging internal
competition and spreading our support and energy to too
many locations, we should unite our strengths to leverage our
expertise better. We have to combine our efforts to reinforce
our international position.

It is boom time for bioinformatics. Barely known about a
decade ago, this discipline has become the backbone of life
science research. Researchers more than ever before need
bioinformatics expertise and support. Why? Because they produce increasing amounts of data and need accurate expertise
and appropriate tools and resources to store, annotate, analyse, interpret and share their information. In other words, they
need meticulous biocurators as well as high-quality databases,
modelling tools, specific algorithms and statistical expertise to
be able to transform their data into new discoveries that will
improve our health and general well-being.
While we are unable to predict tomorrow’s breakthroughs, we
can say for sure that the data increase will continue, all the
more so since sequencing is becoming much faster and much cheaper. Bioinformatics
expertise will go on driving research and help make the difference. This reality explains
the rapid expansion of the SIB Swiss Institute of Bioinformatics since its creation. Our
institute, which began with a handful of scientists, counts 31 research and service groups,
with eight additional ones likely to join this year. SIB is thus growing not only in size but also
geographically with the addition in 2011 of a group based in Fribourg and possibly another
one in Lugano shortly. The growth of our institute also results in an increased range of
bioinformatics resources which scientists the world over can access through SIB’s ExPASy
web portal. SIB scientists are also more and more involved in international collaborative
projects, both with academia and industry.

In this regard, the SIB Swiss Institute of Bioinformatics is on the
forefront. Indeed, SIB was founded 14 years ago and ever since
it has federated bioinformatics experts across Switzerland.
It coordinates their efforts to create and maintain high quality
resources, research and outstanding education in bioinformatics.
SIB is an avant-garde institute that fosters inter-cantonal and
inter-institutional collaboration and it is therefore an example to
follow. The proof for this is that it has created resources that
have become indispensable to life science research worldwide and attracts an increasing
number of bioinformatics experts. Unsurprisingly, SIB’s organisational model will be used for
the construction of ELIXIR, the pan-European initiative to operate a sustainable infrastructure
for managing and safeguarding biological information in Europe. Bioinformatics has become,
more than ever before, a prerequisite and is a cornerstone for maintaining our economic
prosperity and well-being. It therefore deserves our attention and support.

Awareness about the importance of bioinformatics is growing not only in Switzerland, as
shown by the growing number of research groups asking to join our institute, but also at
the international level. This is demonstrated by ELIXIR, which will unite Europe’s leading
life science organisations in managing and safeguarding the massive amounts of data that
are generated every day by publicly funded research. Following the signing in 2011 of
a Memorandum of Understanding by many European countries including Switzerland, an
International Consortium Agreement is now being negotiated that will lead to the implementation of a sustainable bioinformatics infrastructure, possibly starting as early as 2013. SIB
is proud to share its experience and contribute expertise towards this important goal.

We would like to thank the Swiss Confederation, the Federal Assembly, the State Secretariat for Education and Research, the Swiss National Science Foundation and all those in
funding roles as well as our partner institutions for their valuable support. Looking ahead,
it is essential to continue to work together to help the life science community make major
breakthroughs thanks to world-class Swiss research.

I would like to thank our funders and partner institutions for their sustained support, as well
as all SIB members whose talent and dedication contribute to the success of bioinformatics
and of our institute. I am looking forward to seeing the results of all the exciting projects that
were launched during the year.

Prof. Ron Appel
Executive Director
Peter Malama
National Councillor and President
of SIB Foundation Council

Manuel Peitsch
Chairman of SIB Board of Directors
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SIB at a glance

Vision

Mission 1
To provide world-class
core bioinformatics resources
to the national and international
life science research
Strategic
community in key fields
such as genomics,
Goal 1
proteomics and
To provide core
systems
biology.
databases, software
and services
worldwide.

Structure
SIB world-class research and
service groups are located in Basel,
Berne, Fribourg, Geneva, Lausanne
and Zurich.

To help shape
the future of
life sciences through
excellence
in bioinformatics.

Our key researchers are serving both as
professors at their respective universities and
federal institutes of technology, as well as
Group Leaders at SIB.
SIB also has partnerships with industry,
such as Geneva Bioinformatics
(GeneBio) SA, which helps SIB
commercialise and distribute its
databases and software
tools.

Strategic
Goal 2

To provide key
competencies &
research support to the
national life science
community.

SIB Groups

SIB is a federation of bioinformatics
research and service groups, modelled
on Switzerland’s federal structure.
A model of inter-cantonal and inter-institutional collaboration, with a rare balance between a centralised
and distributed organisation:
• While research is highly decentralised and driven by the
groups, infrastructure and service activities are planned
and funded centrally and are the responsibility of the
Board of Directors.
• With the help of federal funds, SIB is able to deve
lop and maintain core bioinformatics resources
that are essential to the research community
but could otherwise not be funded by the
usual channels, such as the universities or the SNSF.

• CALIPHO	- A. Bairoch
• Computational Biology	- N. Beerenwinkel
• Computational Biology	- S. Bergmann
• Computational Biophysics	- S. Bernèche
• Computational Cancer Genomics	- P. Bucher
• Scientific and Parallel Computing	- B. Chopard
• Bioinformatics Core Facility	- M. Delorenzi
• Computational Population Genetics	- L. Excoffier
• Computational Biochemistry Research	- G. Gonnet
• Computational Biology	- D. Iber
• Functional Evolutionary Genomics	- H. Kaessmann
• Proteome Informatics	- F. Lisacek
• Biomathematics and Computational Biology	- C. Mazza
• Bioinformatics / Systems Biology	- C. Von Mering
• Osirix - O. Ratib
• Molecular Modelling	- O. Michielin
•
SyBIT - P. Kunszt
• Laboratory for Computational Biology	- B. Moret
• Computational Systems Biology	- F. Naef
• Genome Systems Biology	- E. Van Nimwegen
• Evolutionary Bioinformatics	- M. Robinson-Rechavi
• Center for Information Sciences and Databases - B. Rinn
• Bioinformatics and Biostatistics Core Facility	- J. Rougemont
• Computational Phylogenetics	- N. Salamin
• MOSAIC	- I. Sbalzarini
• Computational Structural Biology	- T. Schwede
• FMI Computational Biology	- M. Stadler
• Swiss Federal Institute of Technology Lausanne
• Computational Systems Biology	- J. Stelling
• Swiss Federal Institute of Technology Zurich
• Evolutionary Systems Biology	- A. Wagner
• University of Basel
• Swiss-Prot	- I. Xenarios
• University of Bern
• Vital-IT	- I. Xenarios
• University of Fribourg
• RNA Regulatory Networks	- M. Zavolan
• University of Geneva
• Computational	- E. Zdobnov
• University of Lausanne
Evolutionary Genomics
• University of Zurich
• Ludwig Institute for Cancer Research
• Friedrich Miescher Institute for Biomedical
Research
• Geneva Bioinformatics (GeneBio) SA
• Hewlett Packard

Mission 2
To lead and coordinate
the field of bioinformatics
in Switzerland.

Organisation

Strategic
Goal 4

Affiliated
Groups

To train first-rate
researchers.

Strategic
Goal 3
To federate bioinformatics
research groups from
Swiss universities
and research
institutes.

Institutional
members
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Acknowledgements

SIB Governance

SIB develops and maintains core resources that are
indispensable to life science researchers the world over.
We gratefully acknowledge the following sponsors for their financial
support and encouragement in helping us to fulfill our mission.

The Foundation Council

The Board of Directors

The Foundation Council is the highest organ of SIB.
It defines the aims of the Institute, appoints Group Leaders
and approves modifications to the statutes as well as the
budget and annual financial statements.

The Board of Directors takes all the measures necessary
to achieve the aims of the institute and defines its scientific
strategy, internal procedures and the core bioinformatics
resources which are to be maintained.

It is composed of:

It is composed of:

President

• Mrs Martine Brunschwig Graf, Former National Councillor

• Mr. Peter Malama, National Councillor

• Prof. Manuel Peitsch (Chairman), Vice President for
Biological Systems Research at Philip Morris International
(PMI)

Founding Members
• Prof. Ron Appel, Executive Director,
SIB and University of Geneva
• Prof. Amos Bairoch, Group leader,
SIB and University of Geneva

 The Swiss Confederation and in particular:
• The State Secretariat for Education and Research
(Federal Department of Internal Affairs)

• Dr. Philipp Bucher, Group leader, SIB and EPFL
• Prof. Denis Hochstrasser, Faculty of Medicine, University of
Geneva and Hôpitaux Universitaires de Genève, (HUG)

• The Swiss National Science Foundation (SNSF)
• The Commission for Technology and Innovation (CTI)

• Prof. Torsten Schwede, SIB Group Leader and
University of Basel
• Prof. Christian Von Mering, SIB Group Leader and
University of Zurich
• Prof. Ron Appel, SIB Executive Director and University
of Geneva

• Prof. C. Victor Jongeneel, Director, Bioinformatics and
Biomedical Informatics, University of Illinois at UrbanaChampaign

 Our institutional partners (see list page 7)

 SystemsX.ch

• Prof. Manuel Peitsch, Chairman, SIB Board of Directors
and Vice President for Biological Systems Research at
Philip Morris International (PMI)

 Fiduciaire Saugy

Ex officio Members

 Fondation Leenaards

• Prof. Henri Bounameaux, Dean, Faculty of Medicine,
University of Geneva

 The National Institutes of Health (NIH)

• Prof. Guillemette Bolens, Vice Rector, University of Geneva

 Loterie romande GE

• Prof. Susan Gasser, Director, Friedrich Miescher Institute for
Biomedical Research (FMI)

 Loterie romande VD

• Mr. Dominique Gillot, Life Sciences, EMEA, Hewlett Packard

 Crédit Agricole Private Banking

• Prof. Nouria Hernandez, CIG Director, Faculty of Biology and
Medicine, University of Lausanne

 GeneBio SA
 Hewlett Packard

• Prof. Dr. Edwin Constable, Vice Rector of Research and
Talent Promotion, University of Basel

 IBM

• Prof. Philippe Moreillon, Vice Rector, University of Lausanne
• Mr. Nasri G. Nahas, CEO, GeneBio

 KGF Verrechnungstelle

• Prof. Roland Y. Siegwart, Swiss Federal Institute of
Technology, ETH Zentrum, Zurich

 Oracle

• Mr. Robert L. Strausberg, Executive Director of Collaborative
Sciences, Ludwig Institute for Cancer Research (LICR)

 Swiss Foundation for Excellence and Talent in
Biomedical Research

• Prof. Martin Täuber, Rector, University of Bern
• Prof. Jean-Marc Triscone, Dean, Faculty of Sciences,
University of Geneva

We further thank all our industrial and academic partners
that trust in the SIB expertise.

• Prof. Guido Vergauwen, Rector, University of Fribourg
• Prof. Martin Vetterli, Dean, School of Computer and
Communication Sciences IC, EPFL
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The Council of Group Leaders
The Council of Group Leaders discusses general questions of
importance to all SIB groups. It is composed of the Executive
Director, the Group Leaders and the Affiliate Group Leaders.

• Prof. Walter Wahli, CIG, University of Lausanne

Honorary Members

• Prof. Daniel Wyler, Vice Rector, Medicine and Natural
Sciences, University of Zurich

• Mrs. Christiane Langenberger, Former Senator,
Honorary President of the SIB Foundation Council

Co-opted Members

• Dr. Johannes R. Randegger, Former National Councillor,
Honorary President of the SIB Foundation Council

• Prof. Manolo Gouy, C.N.R.S.,
Université Claude Bernard-Lyon 1, France
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Sitting, from left to right:
Peter Malama, Martine Brunschwig Graf, Christian von Mering
Standing, from left to right:
Manuel Peitsch,Torsten Schwede, Ron Appel

• Prof. Ernest Feytmans, Honorary Director
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Highlights of the year

Bioinformatics Resource Portal

January
11: SIB group CALIPHO and GeneBio
unveiled the first public release of
neXtProt an on-line knowledge platform
on human proteins. This resource pro-
vides life scientists with a broad spectrum
of information on all human proteins via
an intuitive interface.
14: SIB signed a collaboration agreement with the King Abdullah International
Medical Research Centre (KAIMRC) in
Riyadh, Kingdom of Saudi Arabia. SIB
will assist KAIMRC in developing its bio
informatics programme.
23-24: Following the Memorandum of
Understanding signed in 2009, SIB and
the Weizmann Institute of Science (WIS)
in Rehovot, Israel, organised a scientific
meeting. This symposium allowed for a
comprehensive presentation of both organisations, and interesting exchanges
between scientists on bioinformatics research, support and education.
31 to 1 February: The institute held its
sixth annual internal meeting - the SIB
Days in Biel/Bienne, with 330 SIB members participating. Scientific presentations made by the different SIB groups,
a poster session and workshops based
around collaborative projects allowed
our members to get to know each other
better and to increase collaboration between the different groups.

February
1: A research team (39 scientists of
which 15 belong to SIB) sequenced
the genome of the fire ant - Solenopsis
invicta, the biggest genome ever se
quenced in Switzerland. This project
required sophisticated research meth
ods previously restricted to biomedical
research and the expertise of two SIB
groups: Vital-IT and Swiss-Prot. The
study was led by Dr Yannick Wurm,
and the results - “The Genome of
the fire ant Solenopsis invicta” - were
published in the journal PNAS, besides
being mentioned in several articles of
the local and international media.

March
23: A research project on the lymphatic
vessels was given an award by the
Leenaards Foundation.
Dr. Mauro Delorenzi, from the Uni
versity of Lausanne and SIB, was
entrusted with the bioinformatics
analysis of the data which was
produced within the framework of this
study performed with Tatiana Petrova
(University of Lausanne) and Brenda
Kwak (University of Geneva).

June

July

2: Researchers from the University of
Zurich and SIB focused on the cryptic
or hidden mutations that are harboured
in the DNA of diverse species. They
proved that hidden mutations can
play an important role in creating bio
diversity. The results of the study, led
by Prof Andreas Wagner and Eric
Hayden, “Cryptic genetic variation
promotes rapid evolutionary adaptation
in an RNA enzyme”, were published in
the journal Nature.

His findings will help doctors to optimise
the effectiveness of medical treatment
by using biological rhythms.
28-30: The Scientific Advisory Board
(SAB) met in Lausanne to assess the
scientific projects of the SIB Groups.
29: SIB launched the new generation
of ExPASy, a web portal which offers
a point of entry to more than 120
SIB bioinformatics resources. This
resource portal lets users search
for data in various interconnected
fields such as proteomics, genomics,
phylogeny, systems biology, evolution,
drug design and imaging. It will help life
science researchers to optimise their
research activities through access to
an enriched set of high-quality data.

7: The University of Geneva (UNIGE),
Geneva University Hos
pitals (HUG)
and SIB announced the creation of a
strategic collaboration with Roche in
translational medical research. The initial focus of this collaborative platform
involves basic research, bioinformatics
and biomarker development in cardiology, haematology, pathology and applied human toxicology.

http://expasy.org

29: Inauguration of the extension of
Vital-IT in Geneva. This platform extension – which unites the University of
Lausanne, the EPFL and the University
of Geneva – is a real asset for the life
science research community of the
Lake Geneva Region and will support
the increasing demand of high throughput sequencing.

23-24: Ninth annual [BC]2 Basel Com
putational Biology Conference organi
sed by SIB and the Biozentrum of the
University of Basel. The theme of the
conference was “Multiscale Modeling”.
SIB announced the winners of the 2011
SIB Young Bioinformatician Award and
SIB Best Graduate Paper Award at the
[BC]2 Conference.
2011 Young Bioinformatician Award
went to Nacho Molina, who inven
ted
a computational methodology in the
context of a study on gene expression.
Molina’s findings can help to understand why antibiotics never eradicate
all bacteria and to optimise existing
treatments.
2011 Best Graduate Paper Award went
to Guillaume Rey, who studied the role
of the circadian clock in controlling liver
functions.
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1: Yearly meeting of the SIB Founda
tion Council in Berne, chaired by its
President, National Councillor Peter
Malama.
SIB Welcomed:
Three new Group Leaders:
• Prof. Christian Mazza, University of
Fribourg.
• Dr. Bernd Rinn, Director of the Center
for Information Sciences and Data
bases (C-ISD), ETH Zurich,
• Dr. Michael Stadler, Friedrich-Miescher
Institute (FMI) in Basel, and
Two new members of the SIB Scientific
Advisory Board (SAB):
• Prof. Alexey Nesvizhskii, University
of Michigan (USA).
• Dr. David de Graaf, CEO, SelventaTM,
a personalised healthcare company
based in Cambridge (USA).
16-19: SIB manned a booth at the
ISMB/ECCB Conference in Vienna to
promote ECCB’12, the European Con
ference on Computational Biology,
which SIB will organise in Basel from
9-12 September 2012.
www.eccb12.org

August
14-19: SystemsX.ch and SIB joined
forces to organise a PhD Summer
School entitled “From Data to Models
in Biological Systems” in Kandersteg,
Switzerland. The objective of this course
was to teach PhD students how to integrate, manage and analyse experimental data using advanced bioinformatics
tools.

SIB Swiss Institute of Bioinformatics
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Highlights of the year (continued)

October

September

20: An international large-scale stu
dy,
led by Prof. Henrik Kaessmann and his
team from the Centre for Integrative
Genomics (CIG) at the University of
Lausanne (UNIL) and SIB, provided
novel insights into the genetic origins
of mammalian evolution. For the first
time, scientists compared the activity of
genes in six different organs from nine
mammalian species. These important
results of the study “The evolution of
gene expression levels in mammalian
organs” were featured as a lead article
in the journal Nature.

7: Prof. Amos Bairoch, Group Leader
at SIB and Director of the Structural
Biology and Bioinformatics Department
at Geneva University received the
“HUPO Distinguished Achievement
Award in Proteomic Sciences” during
the World Congress on Proteomics in
Geneva. This Award honours Amos
Bairoch for his outstanding career in
the field of protein biocuration, particularly for the development of diverse resources such as the world-renowned
Swiss-Prot database.
13: Prof. Laurent Excoffier, from
SIB and the University of Berne, and
Dr. Mathias Currat from the University
of Geneva, established a computer
model to understand why the part of
our ancestry coming from Neanderthals
is so small. They simulated DNA samples of modern French and Chinese
people to assess the interbreeding
success rate under different Paleolithic
demographic scenarios. Their study revealed that the interbreeding success
rate is less than 2%, due to strong barriers of gene flow between the two species. The results of their study “Strong
reproductive isolation between humans
and Neanderthals inferred from observed patterns of introgression” were
published in the journal PNAS.

20: Switzerland signed the Memoran
dum of Understanding to catalyse the
implementation and construc
tion of
ELIXIR, the pan-European initiative to
operate a sustainable infrastructure for
managing and safe
guarding biological
information in Europe. SIB will act as
Switzerland’s node and will share its
experience and expertise as one of the
leading bioinformatics institutes on the
international scene.
24-26: First International SystemsX.ch
Conference on Systems Biology in Basel.
SIB members participated actively in
this event with several scientific presen
tations and posters.

27: Prof Ron Appel gave a presen
tation at the BioAlps Networking Day
2011, which also marked BioAlps’ 10th
anniversary.
Caricature drawn by Pécub during the BioAlps Networking Day
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November
3: An international research team led
by Damian Labuda at the Univer
sity
of Montreal, Hélène Vézina from the
University of Quebec at Chicoutimi
(UQAC) and Laurent Excoffier from
the University of Berne and SIB studied
the effects of rapid territorial and de
mographic expansions on recent
human evolution. They showed that
pioneer individuals on the edge of
the colonisation wave had a selective
advantage, hence their genes are now
predominantly found in the population.
The re
sults of their study “Deep
human genealogies reveal a selective
advantage to be on an expanding wave
front” were published in the journal
Science.
The FAO (Food and Agriculture
Organisation of the United Nations)
and SIB announced their collaboration
for the development of a Genetic Virus
Module in EMPRES-i, FAO’s global
animal health information system. The
objective of this collaboration is to create a methodology which will link the
epidemiological influenza data availa
ble in EMPRES-i to the genomic data
contained in the OpenFlu database
maintained by SIB.
7-8: First meeting of the ELIXIR Interim
Board to discuss outcomes and next
steps of this European initiative.
Switzerland participated through its two
representatives, Dr Isabella Beretta
(State Secretariat for Education and
Research) and Ron Appel (SIB).

December
7-8: Following the 2010 signing of a
Memo
randum of Understanding with
NBIC, the Netherlands Bioinformatics
Centre, SIB welcomed an NBIC delega
tion for a two-day work session to identify new collaborations and synergies.
27: Researchers from the University of
Geneva, the Ludwig Center for Cancer
Research of the University of Lausanne,
the Lausanne University Hospital and
SIB discovered new mutations in the
genes MEK1 and MEK2, which are
involved in melanoma development.
The discovery, which opened new pers
pectives to personalised therapy, was
published in Nature Genetics.

Basel
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SIB Education projects

Continuing education

In 2011, SIB members, in particular those within the Bioinforma
tics Core Facility, the Swiss-Prot and Vital-IT groups, organised
more than 23 block-courses and one-day workshops on key
topics in bioinformatics in Switzerland and all over the world.
These events attracted 682 participants: another record in the
history of SIB. Most of the course sessions were fully booked
and some workshop sessions even had to be doubled to meet
the high demand. The quality and the response to current
needs explain such high attendance. Some examples of the
topics covered in the courses are: analysis of differential gene
expression, de novo genome assembling, high performance
computing for the life sciences and protein sequence data
bases such as UniProt and Prosite. The offer in continuing
education is primarily targeted at PhD and MSc (Master
of Sciences) students in the life sciences in Switzerland
and abroad. A complete list of all courses is availa
ble at
www.isb-sib.ch/education and scientists can sign up to a
mailing list (courses@lists.isb-sib.ch) to receive automated
announcements about new courses.

Bioinformatics Training Network

As the figures in the previous paragraph indicate, a growing
number of life scientists need to learn how to access, submit
and analyse biological data, thereby matching the objectives
of bioinformatics continuing education. The Bioinformatics
Training Network (BTN, www.bionet.org), an international
community-led initiative, was created both to connect people
– such as SIB members involved in bioinformatics training –
so that they could share experience and best practices, and
to build a centralised repository of training material and information, available to the community. SIB is part of the network.
It takes part in all discussions, and is co-author of the corres
ponding scientific publications.

PhD training network (TN)
in bioinformatics

events: “Bioinformatics in the Chalet”. In a remote location
(Chandolin, Wallis), the participants were guided by invited
faculty in developing important skills for research such as: expressing scientific ideas through discussions in groups; thinking critically; turning a general scientific idea into a research
project; writing a common research proposal and defending
it. This was a very fruitful experience as interactions amongst
participants were intensive and of high quality. The following
quote from one of the PhD participants says all: “I found this
workshop to be the best event and the most beneficial for the
students that has ever been organised by the TN.”
At the end of 2011, the SIB PhD TN counted 53 students
enrolled in the main Swiss universities, EPFL and ETHZ.

Undergraduate teaching

In Autumn 2011, the first group of students began the newly
created master major in bioinformatics, common to UNIL
and UNIGE. SIB members who are affiliated with these two
universities, together with professors of the departments of
biology and computer science, devised this common major
specifically for the Master’s degree in Molecular Life Sciences
and the Master’s degree in Biology, respectively from UNIL
and UNIGE. This project has two main objectives: (1) to pool
SIB expertise in bioinformatics and rely on it in a uniform and
synchronised way for students in biology of both cantons
and (2) to expand the range of bioinformatics courses while
avoiding redundancy.

Summer High school

The SIB groups in Geneva participated once again in
the summer school organised by the Swiss Academy of
Sciences (SCNAT). Twenty high school students from all
over Switzerland discovered the world of bioinformatics by
doing basic database searches and sequence analysis: they
learned how to use a genome browser, visualise a 3D structure of a protein and build a phylogenetic tree.

Selection of Basel Groups
 Computational Biology Group
 Computational Biophysics Group
 Computational Biology Group (CoBi)

SIB and the SystemsX.ch PhD programs
jointly organised an international summer
school in Kandersteg, Bernese Oberland,
in August 2011, entitled “From Data to
Models in Biological Systems”. It focused
on the integration, management and
analysis of experimental data using advanced bioinformatics tools. The topics,
covered by leading scientists in the field,
included the visualisation of complex biological interactions and the application of
modelling to predict network processes.
The summer school was attended by 30
Swiss and international PhD students. In
the course evaluation, the students gave
top appreciation to course topics and the
organisation of the programme. It was considered successful by all involved.

In 2011, the PhD students also had
the opportunity to attend a new type of

 Genome Systems Biology Group
 Center for Information Sciences and Databases (C-ISD)
 Computational Structural Biology Group
 Friedrich Miescher Institute (FMI) Computational
Biology Group
 RNA Regulatory Networks Group

SIB and SystemsX.ch jointly organised Summer School in Kandersteg

14
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Niko Beerenwinkel – Computational Biology Group

Dagmar Iber – Computational Biology Group (CoBi)
Selected Publications

Other activities

• Celliere G, Fengos G, Herve M and Iber D. The plasticity of
TGF-beta signaling. BMC Syst Biol, 5, 184.
• Geier F, Fengos G and Iber D. A computational analysis
of the dynamic roles of talin, Dok1, and PIPKI for integrin
activation. PLoS ONE; 6(11): e24808.
• Probst S, Kraemer C, Demougin P, Sheth R, Martin GR,
Shiratori H, Hamada H, Iber D, Zeller R and Zuniga A.
SHH propagates distal limb bud development by enhancing
CYP26b1-mediated retinoic acid clearance via AER-FGF
signalling. Development;138,1913-1923.

The group has several educational activities. It gives full courses
in Evolutionary Dynamics, Systems Biology, Bioinformatics, and
Statistical Models in Computational Biology. It also offers single
lectures and one-day block courses in Mathematical Modelling,
Computational Cancer Genomics and Probabilistic Graphical
Models.

Selected publications

Genetic alterations driving disease
Medical systems biology, statistical methods,
high-throughput molecular profiling data,
evolutionary dynamics, pathogen populations.

Introducing the group

Niko Beerenwinkel and his group develop and apply statistical
models and efficient algorithms for analysing high-throughput
molecular data. Their goal is to predict the effect of genetic
alterations and to support the diagnosis and treatment of
diseases.

• Beerenwinkel N, Knupfer P, Tresch A. Learning mono
tonic genotype-phenotype maps. Statistical Applications in
Genetics and Molecular Biology 2011;Vol.10, Iss. 1,Art. 3.
• Delgado-Eckert E, Ojosnegros S, Beerenwinkel N. The
evolution of virulence in RNA viruses under a competitioncolonisation trade-off. Bulletin of Mathematical Biology
2011;73(8):1881-908.
• Gerstung M, Eriksson N, Lin J, Vogelstein B, Beerenwinkel N.
The temporal order of genetic and pathway alterations in
tumorigenesis. PLoS ONE 2011; 6(11):e27136.

From networks to tissue engineering –
computational models of tissue and organ
development
Signalling networks, developmental biology,
immunology, infection.

Introducing the group

Dagmar Iber and her group focus on the development of
dynamic models for cellular signalling processes.

2011 and after

The group is developing differential equation based models of
biological signaling systems rather than resources.

Presenting the resource

The group develops ShoRAH, a software package for inferring
haplotypes and their frequencies from short sequence reads
that are obtained by ultra-deep sequencing of mixed samples,
such as tumour biopsies or virus samples. This tool is essential
for estimating genetic diversity from next-generation sequencing
data – an application of increasing popularity and importance in
evolutionary biology and medicine.

Other activities

The group develops spatio-temporal models for developmental
processes including limb, lung, kidney and bone development
as well as dynamic models of TGF-beta and integrin signalling.
The group engages in several educational activities (introductory and advanced lecture courses on mathematical graduate
courses) and helps with the organisation of Swiss meetings in
computational biology ([BC]2 and ECCB’12).

2011 and after

In 2011, ShoRAH was extended to account for short read data
from different next-generation sequencing platforms and its
performance was increased considerably.

Erik Van Nimwegen – Genome Systems Biology Group

Picture Credit: Gerstung M, Eriksson N, Lin J, Vogelstein B,
Beerenwinkel N. The temporal order of genetic and pathway
alterations in tumorigenesis. PLoS ONE; 6(11):e27136, 2011.

the analysis of genome-wide transcription regulatory networks,
in organisms ranging from E.coli to humans. Their Motif Activity
Response Analysis (MARA) webserver allows researchers to
have their gene expression data analysed in terms of genomewide predicted regulatory sites in an automated fashion.

Simon Bernèche – Computational Biophysics Group
Introducing the group

2011 and after

Simon Bernèche and his team use a molecular mechanics
and statistical physics approach to understand how membrane
proteins function at the atomistic level.

During 2011, Erik van Nimwegen and his group carried out
major extensions to the MARA webserver that models gene
expression data in terms of transcription factor binding sites.
Besides taking micro-array and RNA-seq data, the group
implemented an extension of the approach to epigenetic data,
called Epi-MARA.

2011 and after

The team currently develops iPMF, a tool that systematically
samples all the functionally relevant conformations of a protein
and calculates their relative probabilities.

On regulatory networks and gene expression

Selected Publications
Proteins at the atomistic level
Ion channels, modelling of permeation and gating
mechanisms, proton co-transport mechanisms, stochastic
simulations of membrane activity.

Menshykau D, Kraemer C, Iber D. Branch Mode Selection during Early
Lung Development. Plos Computational Biology 2012; 8(2), e1002377.

Gene regulatory networks, genome evolution,
probabilistic inference methods.

• Silván U, Boiteux C, Sütterlin R, Bernèche S, Aebi U,
Schoenenberger CA, et al. An antiparallel actin dimer is
associated with the endocytic pathway in mammalian cells.
Journal of Structural Biology; Volume177, Issue 1, January
2012:70-80.
• Roux B, Bernèche S, Lev B, Egwolf B, Noskov SY, Rowley
CN, Yu H. Ion selectivity in channels and transporters.
J. Gen. Physiol. 2011;137(5), 415-426.
• Boiteux C, Bernèche S. Absence of ion binding affinity in
the putatively inactivated low-[K+] structure of the KcsA
potassium channel. Structure 2011;19(1): 70-79.

Introducing the group

Erik van Nimwegen’s group uses both theoretical and ex
perimental approaches to study the function and evolution of
the regulatory networks that cells use to control the expression
of their genes.

Presenting the resource

The team develops the SwissRegulon webserver and database,
which provides a comprehensive set of tools and information for
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Other activities

In 2011, the group not only organised but also gave an SIB PhD
course in advanced probability theory and network inference.

Selected Publications

• Erb I, van Nimwegen E. Transcription factor binding site
positioning in yeast: proximal promoter motifs characterise
TATA-less promoters. PloS One 2011;6(9): e24279.
• Arnold P, Erb I, Pachkov M, Molina N, van Nimwegen E.
MotEvo: integrated Bayesian probabilistic methods for
inferring regulatory sites and motifs on multiple alignments of
DNA sequences. Bioinformatics (in press).
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A first conservative implementation of this novel approach has
been implemented in SWISS-MODEL and the group is currently
working on a new version with improved sensitivity.

Bernd Rinn – Center for Information Sciences and Databases (C-ISD)

Homology models find widespread applications in biomedical
research in cases where experimental structures are not
available. However, the suitability of a model for a specific
application is highly dependent on its accuracy. To this end,
the group developed an approach to estimate model accuracy
using mean force potentials relative to values derived from highresolution crystal structures (QMEAN Z-score).

2011 and after

Several major changes were made to the user interface. Both
the capabilities of the dataset and the sample searches were
expanded and the tables of data are now editable – making
it possible to modify, easily, the metadata of many entities
simultaneously.
A new “publication portal” mode was also added to openBIS,
thus providing a simpler and more appropriate interface for
referencing in publications and perusal by reviewers. A number
of new enhancements were also made to the graphic user
interface for screening data.
Managing and integrating data
Life Science data management, integration solutions,
research data pipelines, data publication services,
sustainable software.

Introducing the group

Bernd Rinn leads the C-ISD, which is an interdisciplinary
bioinformatics support group. His team develops computational
tools that range from biological databases to reusable framework
components thus enabling and supporting data management
and analysis in life science research.

Presenting the resource

C-ISD created, and is still actively developing, what has been
coined the “open biology information system” or openBIS*
which is a versatile and scalable software framework for
data management and integration. The focus is on workflow
automation and ease of extensibility. As such, C-ISD has
become a strong ally for many life science research projects
as well as consortia dealing with scientific management and
workflow integration solutions.
*

www.openbis.ch

Other activities

Torsten Schwede and his group also develop the Protein Model
Portal of the Nature PSI Structural Biology Knowledgebase
and the OpenStructure framework for computational structural
biology. They performed the assessment of the Critical
Assessment of protein Structure Prediction (CASP9) experiment,
and currently develop the Continuous Automated Model
Evaluation (CAMEO) system. The group organised the annual
[BC]2 Basel Computational Biology Conference and operates
the Basel Computational Biology Centre high performance IT
infrastructure.

The group added several script-based plugin interfaces, e.g.
interfaces for data ingestion, data validation, computation of
properties, reporting and (asynchronous) processing.
Several new capabilities were added to the Data Store Server so
as to make the uploading and managing of data easier. The Data
Set Uploader, for instance, is a new user interface for uploading
data sets to openBIS. Besides providing a convenient, graphical
interface, the Data Set Uploader is able to validate datasets
before they are actually uploaded, thus helping users to detect
problems rapidly with the data, and subsequently correct them.

Selected Publications

• Mariani V, Kiefer F, Schmidt T, Haas J, Schwede T.
Assessment of template based protein structure predictions in
CASP9. Proteins 2011;79(S10): 37-58.
• Benkert P, Biasini M, Schwede T. Toward the estimation of
the absolute quality of individual protein structure models.
Bioinformatics 2011;27(3): 343-350.

openBIS now has a built-in FTP and SFTP server to present all
data stored in the system. This follows the authorisation rules
set in openBIS and shows the datasets in their natural structure
in a way that is suitable for being exposed to the Internet.
• Porting of the Superhirn tool for quantitative Proteomics
analysis to the OpenMS platform.
• New releases with major enhancements to the JHDF5
library.
• SIB workshop on best practices in programming.

programmer. This allowed the group to initiate the “QuasR”
Bioconductor package which will ultimately contain all their
software analysis tools. As is the case for Bioconductor packages, “QuasR” will run on all major platforms (Windows, Mac
and Linus/Unix). It will also come with complete documentation,
a step-by-step guide for typical analysis workflows and will be
available, free of charge, for the whole scientific community.

Selected Publications

* www.systemsx.ch/projects/systemsxch-projects/sybit/
** www.systemsx.ch/

Selected Publications

Torsten Schwede – Computational Structural Biology Group

Understanding gene regulation
Gene regulation, epigenetics, genomics,
DNA methylation.

Presenting the resource

The team develops the SWISS-MODEL system, a web-based
platform for generating three-dimensional models of a protein by
using homology modelling techniques. Comparative approaches
are currently the most accurate and reliable computational
methods for deriving three-dimensional models of proteins, for
which experimental structures are not available. SWISS-MODEL
automates the complex process of model building in an easyto-use web-based system, thereby making model information
available for non-specialists, too.

Introducing the group

Michael Stadler and his team hope to gain a greater understanding of how genes are regulated, thanks to the analysis and
modelling of data – such as gene expression, transcription factor binding and epigenomics – which span whole genomes.

Software development

With the continuous progress in sequencing technology, it
is now easy and inexpensive to generate huge amounts of
experimental data. However, from an analytical point of view, it
is difficult to keep up with the sheer quantity of data generated
and it has become necessary to create efficient analysis tools
that can deal with it. In this respect, Stadler’s team develops
software for processing and analysing different types of data
generated from sequencing technologies.

2011 and after
Protein structure modelling, visualisation,
protein-ligand interactions.

Introducing the group

Torsten Schwede leads the Computational Structural Biology
group whose main goal is the development of methods for protein
structure modelling and their application in biomedical research.

SWISS-MODEL homology model of the octameric structure of a
Caulobacter crescentus enzyme belonging to the mandelate racemase/
muconate lactonizing family. The model is based on the crystal structure
of an enolase from Sphingomonas sp. SKA58 (PDB ID 3thu), including
8 functional important metal ions (Mg2+). Image prepared with Open
Structure (openstructure.org).

Michael Stadler – Friedrich Miescher Institute (FMI) Computational Biology Group

Other activities

• Rinn B. Data Management in Large Collaborative Biology
Research Projects. it – Information Technology 2011;53.
• Buch A et al. openBIS: a flexible framework for managing
and analysing complex data in biology research. BMC
Bioinformatics 2011;12:468.

The architecture of proteins

• Schmidt T, Haas J, Gallo Cassarino T, Schwede T. Asses
sment of ligand-binding residue predictions in CASP9.
Proteins 2011;79(S10): 126-136.

SWISS-MODEL uses information from homologous protein structures as templates to build models for target protein sequences.
So far, this approach has been applied to build models for
individual protein chains. During 2011, however, Torsten Schwede
and his team explored the possibility of extending such a
procedure to predict the quaternary structure of homo-oligomeric
assemblies, as well as examining criteria which could be used
to discern correctly modelled complexes from incorrect ones.

2011 and after

Thanks to the support of SyBIT*, which is part of the
SystemsX.ch** initiative, Stadler’s team was able to hire a

18

19

• Stadler MB, Murr R, Burger L, Ivanek R, Lienert F, Scholer
A, Wirbelauer C, Oakeley EJ, Gaidatzis D, Tiwari VK et al.
DNA-binding factors shape the mouse methylome at distal
regulatory regions. Nature 2011;480(7378): 490-495.
• Tiwari VK, Stadler MB, Wirbelauer C, Paro R, Schubeler D,
Beisel C. A chromatin-modifying function of JNK during stem
cell differentiation. Nature genetics 2011;44(1): 94-100.
• Enderle D, Beisel C, Stadler MB, Gerstung M, Athri P, Paro R.
Polycomb preferentially targets stalled promoters of coding
and noncoding transcripts. Genome research 2011;21(2):
216-226.

Berne
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Mihaela Zavolan – RNA Regulatory Networks Group

A certain kind of RNA
Non-coding RNAs, RNA-binding proteins,
cell differentiation, stem cells, cancer.

Introducing the group

Mihaela Zavolan and her group study post-transcriptional regulation of gene expression by microRNAs (miRNAs) and RNAbinding proteins, by combining experimental and computational
methods.

Presenting the resource

The group maintains the mirZ atlas of miRNA expression
profiles as well as the CLIPZ server for analysing the binding
sites of RNA-binding proteins. Post-transcriptional regulation
of gene expression has been shown to have essential roles,
particularly in development. As a consequence, the group’s
resources are of great interest to researchers because they help
focus the experimental efforts towards the regulators that are
most relevant for specific genes or under specific conditions.

 Computational Population Genetics Group

2011 and after

During 2011, Mihaela Zavolan and her team invested most of
their efforts in developing the CLIPZ server* – the only publicly
accessible online tool for extracting and analysing the binding
sites of RNA-binding proteins, from crosslinking and immunoprecipitation data. Using this tool, they constructed a database
from public data, which contains tens of samples that cover proteins such as the Argonaute proteins, insulin-like growth factor
binding proteins, Pumilio, Quaking and HuR – all known to play
an important role in mRNA processing or translation.

Laurent Excoffier – Computational Population Genetics Group
Other activities

The team also develops BayeScan**, a program that is able to detect loci, that are under selection, from genome scans. These are
performed on a set of population samples which present a complex demography. Laurent Excoffier’s group is also studying the recent colonisation of the Québec region. The use of a genealogy of
over one million individuals gave the scientists the opportunity to
follow a spatial expansion over three centuries. They were able
to show that the women on the expansion wave front were 20%
more fertile than women found in the core of the same region.

The group also expanded the functionality of the server to
enable the analysis of mRNA-seq and small RNA-seq data and,
more recently, transcript 3’ ends.
*

www.clipz.unibas.ch

Other activities

The team is also involved in a variety of programs and initiatives
at the University of Basel. For instance, they recently took part
in the “Kids@science week” initiative, which introduces scientific
research to children aged 8-13.

** http://cmpg.unibe.ch/software/bayescan/

The genetics behind populations
Genetic diversity, genomic evolution, statistical genetics,
speciation, adaptation.

Selected Publications

• Kishore S, Jaskiewicz L, Burger L, Hausser J, Khorshid
M, Zavolan M. A quantitative analysis of CLIP methods
for identifying binding sites of RNA-binding proteins. Nat
Methods 2011; 8(7):559-64.
• Berninger P, Jaskiewicz L, Khorshid M, Zavolan M. Conserved
generation of short products at piRNA loci. BMC Genomics
2011;12:46.
• Khorshid M, Rodak C, Zavolan M. CLIPZ: a database
and analysis environment for experimentally determined
binding sites of RNA-binding proteins. Nucleic Acids Res.
2011;Jan;39(Database issue):D245-52.

Introducing the group

Laurent Excoffier and his team use genetic and genomic data to
understand how populations evolve. They also develop statistical genetics methods to infer evolutionary processes.

Presenting the resource

The team develops Arlequin, a resource which has become
very popular. Arlequin allows empirical population geneticists to
extract information on genetic and demographic features from a
collection of population samples, using a large set of population
genetics methods and statistical tests.
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* http://cmpg.unibe.ch/software/arlequin35/

Selected publications

• Moreau C, Bherer C, Vezina H, Jomphe M, Labuda D &
Excoffier L. Deep Human Genealogies Reveal a Selective
Advantage to Be on an Expanding Wave Front. Science
2011; 334:1148-1150.
• Currat M, Excoffier L. Strong reproductive isolation between
humans and Neanderthals inferred from observed patterns
of introgression. Proceedings of the National Academy of
Sciences USA 2011; 108: 15129-34.
• Fischer MC, Foll M, Excoffier L, Heckel G. Enhanced AFLP
genome scans detect local adaptation in high-altitude
populations of a small rodent (Microtus arvalis). Molecular
Ecology 2011; 20: 1450-1462..
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 Biomathematics and Computational Biology Group

Selection of Geneva Groups
 CALIPHO Group

Christian Mazza – Biomathematics and Computational Biology Group

 Proteome Informatics Group - PIG

Other activities

The group designed an exhibition for the Botanical Gardens in
Fribourg to explain the geometry of plants to the layman.

 Swiss-Prot Group

They also have frequent collaborations with other groups for
whom they carry out mathematical and statistical modelling in
fields as varied as ecology, molecular biology, biotechnology
and medicine.

 Computational Evolutionary Genomics Group

Finally, they offer service in biostatistics and bioinformatics.

Selected publications

The mathematics behind nature
Mathematical models, cellular processing,
plant elasticity theory.

Introducing the group

Christian Mazza and his group apply biomathematics to the
study of gene regulatory networks and signalling pathways, as
well as to the understanding of the interplay of biochemistry and
mechanics during plant growth.

Geneva

Fribourg

SIB Swiss Institute of Bioinformatics

• Lavenex P et al. As the world turns: Short-term human
spatial memory in egocentric and allocentric coordinates.
Behavioural Brain Research 2011;219(1):132-141.
• Pjanic M. et al. Nuclear factor I revealed as family of
promoter binding transcription activators. BMC Genomics
2011;12:181.
• Grandjean M et al. High-level transgene expression by homo
logous recombination-mediated gene transfer. Nucleic Acids
Research 2011;39(15):e104
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The cross-linking of SugarBind to GlycoSuiteDB (sugar structural
data linked with protein source and tissue information) is in
progress. This connects the pathogen adhesion information to
the full carbohydrate structures which are attached to proteins
and/or lipids. Cross-referencing these two databases will then
allow the integration of this protein-sugar interaction data into
the overall curated knowledgebase of glycomics information:
UniCarbKB*. UniCarbKB is being assembled in a consortium in
which PIG is taking part to facilitate the analysis of the structure
and function of glycoconjugates.

Amos Bairoch & Lydie Lane – CALIPHO Group
2011 and after

On 11 January 2011, the CALIPHO team unveiled the first public
release of neXtProt. During the rest of the year, most of the
development efforts were focused on adding data to the platform
and creating tools which are relevant to the field of proteomics,
all within the context of the Human Proteome Project (HPP) of
HUPO, the Human Proteome Organisation.

Increasing our knowledge of human proteins
Human protein knowledge resource, Data integration,
Human Proteome Project.

Introducing the group

The CALIPHO team, led by Amos Bairoch and Lydie Lane, focuses on broadening our knowledge and understanding of human proteins.

Presenting the resource

The team is developing neXtProt*, a human protein-centric
knowledge platform. The resource includes curated information
on various aspects of human protein biology, such as function,
mRNA/protein expression, protein/protein interactions, protein
variation among populations, and so on. Its aim is to help formulate and test new hypotheses relevant to the complexity of
human life processes.
The resource itself is built on top of the wealth of human
protein annotation provided by the protein sequence database
UniProtKB/Swiss-Prot. However, neXtProt also includes data
that comes from high throughput repositories. These are filtered
to ensure high quality, which has always been the hallmark of
SIB protein resources.
*

*

In September 2011, during the HUPO international congress,
the group successfully released a version of neXtProt, which
includes many datasets such as post-translational modifications
and peptide identification, as well as subcellular location
information, that are all useful to HPP’s stakeholders.

Other activities

A new version of QuickMod was released. QuickMod is an
open-modification search piece of software designed to detect
unexpected posttranslational modifications in proteins that have
been analysed by mass spectrometry.

Other activities

http://biocurator.org/

2011 and after

Selected Publications

During 2011, the team led by Ioannis Xenarios and Lydie
Bougueleret made consistent and successful efforts to improve
coordination with other major data repositories. Their collaboration with IntAct, through the IMEX European project, allowed
to better define and describe protein-protein interactions in the
database, besides establishing a concerted flow of information
between IntAct and UniProtKB for the benefit of the resource’s
users. Similarly, the group aims to build a greater collaboration
with PRIDE for proteomics data, as well as with LSDB (locus
specific data).

• Lane L, Argoud-Puy G, Britan A, Cusin I, Duek P, Evalet O,
Gateau A, Gaudet P, Gleizes A, Masselot A, Zwahlen C,
Bairoch A. neXtProt: a knowledge plat
form for human
proteins. Nucleic Acids Res. 2012; 40:D76-D83.
• Legrain P, Aebersold R, Archakov A, Bairoch A, Bala K,
Beretta L, et al. The human proteome project: current
state and future direction. Mol Cell Proteomics 2011;
10(7):M111.009993.
• Gaudet P, Bairoch A, Field D, Sansone SA, Taylor C,
Attwood TK, et al. Towards BioDBcore: a community-defined
information specification for biological databases. Nucleic
Acids Res. 2011; 39:D7-D10.

Curating protein data

2011 and after

The Proteome Informatics group is involved in software and
database development for the benefit of the proteomics and the
glycomics communities.

Presenting the resource

Host-pathogen communication is known to be mediated by carbohydrate-protein interactions, which ensure adhesion at cell’s

Introducing the group

Selected Publications

UniProtKB is the most extensively used protein database
worldwide. UniProtKB/Swiss-Prot represents the part of the re
source which is manually curated – mainly by the Geneva-based
group – and contains reviewed and up-to-date information on
protein function. It also links to other trusted resources that
provide more focused information.

The SugarBind project was initiated at the MITRE Corporation (USA), where it was discontinued in 2008. In 2010, the
database was transferred, in its original state, to the ExPASy
server.

Introducing the group

Protein-related databases.

Presenting the resource

surface. Frédérique Lisacek and her team develop the SugarBind
database, that collects protein-carbohydrate binding pairs associated with infection by human pathogens. Information held in the
database supports the investigation of microbial or viral infection. At this stage, it is manual input.

SugarBind originally listed bacterial pathogens, viral pathogens,
biotoxins and proteins that were associated with adhesive structures – including hemagglutinins, fimbriae, pili and adhesins –
together with their respective gene names and reported binding carbohydrates. Data curation was always supervised by a
trained glycobiologist, and continues to be so.
A new release of SugarBind was made public in August 2011.
Recent enhancements include the addition of new publications,
pathogen strain designations and new protein-carbohydrate
binding pairs. Work is ongoing to 1) add new fields in the
database to enrich information and 2) include new comparative
tools.
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Other activities

The Swiss-Prot group is deeply involved in the SIB’s educational effort.

The Swiss-Prot group produces and maintains several proteinrelated databases for the life science community – UniProtKB/
Swiss-Prot, Prosite and ENZYME – each of which is manually
curated.

Frédérique Lisacek – PIG - Proteome Informatics Group

Mass spectrometry, data analysis, posttranslational
modifications, carbohydrates.

• Ahrné E, Nikitin F, Lisacek F, Müller M. QuickMod: A tool for
open modification spectrum library searches. J Proteome
Res. 2011;10(7):2913-2921.
• Campbell MP, Hayes CM, Struwe W, Wilkins M, AokiKinoshita K, Harvey D, et al. UniCarbKB: putting the
pieces together for glycomics research. Proteomics 2011;
11(21):4117-21.
• Quoc Tran B, Hernandez C, Waridel P, Potts A, Barblan J,
Lisacek F, Quadroni M. Addressing trypsin bias in large
scale (phospho)-proteome analysis by size exclusion
chromatography and secondary digestion of large posttrypsin peptides. J Proteome Res. 2011; 10(2):800-11.

Ioannis Xenarios and Lydie Bougueleret – Swiss-Prot Group

www.nextprot.org

Sugar and protein

Selected Publications

The group also implemented IndiMax, a prototype for accele
rated pre-processing of large mass spectrometry datasets. The

The group actively participated in defining BioDBcore, a
community-defined information specification for biological
databases, hosted by the International Society of Biocuration*
(ISB) of which Pascale Gaudet, a member of the CALIPHO
team, is President.
*

http://unicarbkb.org

method is based on fast indexing and ranking techniques, and
was developed with the Computer Science Department of the
University of Geneva.

• Morgat A et al. UniPathway: a resource for the exploration
and annotation of metabolic pathways. Nucleic Acids Res.
2011; Epub Nov 18.
• Alcántara R et al. Rhea--a manually curated resource of biochemical reactions. Nucleic Acids Res. 2011; Epub Dec 1.
• Boeckmann B, Robinson-Rechavi M, Xenarios I, Dessimoz
C. Conceptual framework and pilot study to benchmark phylogenomic databases based on reference gene trees. Brief
Bioinform 2011;Sep;12(5):423-35.
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Evgeny M. Zdobnov – Computational Evolutionary Genomics Group
Using these uniform data across vertebrates, arthropods and
fungi, the group found that more than half of the orthologs are
universally present across each lineage. These universal orthologs are preferentially distributed in groups with almost all
single-copy or all multi-copy genes and sequence evolution of
the predominantly single-copy orthologous groups is markedly
more constrained. The previously under-appreciated difference
in the tolerance of gene duplications and contrasting evolutionary modes of “single-copy control” versus “multi-copy license”
may reflect a major evolutionary mechanism that allows extended
exploration of gene sequence space.
*

Comparing genomes
Comparative genomics, miRNAs, conserved non-coding
sequences, molecular evolution.

Introducing the group

Zdobnov’s group studies protein-coding genes, their arrangements, miRNAs and conserved non-coding sequences using
comparative genomics. The aim is to explore their trends of molecular evolution and elucidate their functions through studying
sequence variability patterns.

Presenting the resource

The OrthoDB resource enables detailed mapping of genes’
common ancestry. Such mapping is the cornerstone for compa
rative studies. Indeed, it drives hypotheses on the conservation
of a gene’s function across species, and allows the examination
of links between gene evolutionary and functional traits.

2011 and after

In 2011, OrthoDB* saw great appreciation by the scientific community. In addition to extensive scrutiny by many collaborators
in the frame of several genome analyses projects, the OrthoDB
methodology was also recently benchmarked in independent
studies and showed one of the best performances worldwide.
The initial publications of the resource have already attracted
over 50 citations in four years, and we received 34 letters of
support. This led to securing SIB funding for a developer position as well as the Ernst and Lucie Schmidheiny Foundation
support for our webserver hardware, ensuring the further deve
lopment of OrthoDB.

www.orthodb.org

Other activities

Zdobnov and his group also develop other resources:
1) Newick Utilities is a set of command-line tools that can process arbitrarily large amounts of data and do not require user
interaction. This makes the tools suitable for automating phylogeny processing tasks.
2) mirRmap is a comprehensive Python-based pipeline for
miRNAs target prediction, covering the full range of publi
shed models,
3) miROrtho is a catalogue of animal miRNAs gene predictions
for animal genomes, which complements miRBase.
4) ImmunoDB is a simple access point that sums up the
current knowledge of insect immune-related genes and gene
families.

Selected Publications

• Li J, Waterhouse RM, Zdobnov EM. A remarkably stable
TipE gene cluster: evolution of insect Para sodium channel
auxiliary subunits. BMC Evol Biol. 2011; Nov 18;11:337.
• Waterhouse RM, Zdobnov EM, Kriventseva EV. Correlating
traits of gene retention, sequence divergence, duplicability
and essentiality in vertebrates, arthropods, and fungi.
Genome Biol Evol. 2011;3:75-86.
• Waterhouse RM, Zdobnov EM, Tegenfeldt F, Kriventseva EV,
Li J. OrthoDB: the hierarchical catalog of eukaryotic orthologs
in 2011. Nucleic Acids Res. 2011; Jan;39 (Database issue):
D283-8.

Selection of Lausanne Groups
 Computational Biology Group
 Computational Cancer Genomics Group
 BCF – Bioinformatics Core Facility Group
 Functional Evolutionary Genomics (FEG) Group
 Molecular Modelling Group
 Evolutionary Bioinformatics Group
 Bioinformatics and Biostatistics Core Facility Group
 Computational Phylogenetics Group
 Vital-IT
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Other activities

Sven Bergmann – Computational Biology Group

Philipp Bucher’s group is also developing other resources for
the analysis of epigenetic data (ChlP-Seq server) and DNA
motif discovery (SSA server). Training for the use of these
resources was provided in an international workshop entitled
“Bioinformatics approaches to decipher genome regulation from
high-throughput data”. The theoretical and practical phases of
this event took place in Bordeaux and Marseille, respectively.

2011 and after

During 2011, Sven Bergmann and his team established easyto-use bioconductor packages for their algorithmic tools, making
them available for users who know how to run code in R – a free
programming platform that is widely used in bioinformatics. The
group is currently concentrating on integrating code that they
developed for research in genome-wide association studies
(GWAS) and applying it to metabolomics data. This resource
will be crucial for integrating intermediate molecular phenotypes
into current GWAS which, so far, have largely concentrated on
organismal phenotypes.
Predictive models for understanding disease
Genome-wide association studies, modular data analysis,
systems biology.

Introducing the group

Sven Bergmann leads a group that develops and applies
methods for the integrative analysis of large-scale biological and
clinical data. Their aim is to develop predictive models which will
improve not only the understanding and diagnosis of disease
but also its prevention and treatment.

Presenting the resource

The team develops ISA and PPA, two modularisation tools
designed to reveal the structure of, and the relationship between,
large-scale datasets. Automated annotation and integrative
analyses are thus made feasible for all kinds of molecular and
organismal phenotypes.

The group also develops specialised algorithms for a greater
understanding of non-coding DNA and RNA sequences. In
2011, they added new functions to “sibRNAfold”, an RNA folding
program that is 30 times faster than its competitors! The group
also added “ZFN-site” to their collection of web-based sequence
analysis programs – a tool which allows for genome-wide scans
of zinc finger nuclease targets and off-target sites.

Other activities

Besides the team’s method development for large-scale data
analysis, the scientists also collaborate with many research
groups, frequently within important clinical studies. They are
also engaged in systems biology studies, which focus on fly
development and light response in plants, and teach at all
levels in Lausanne (UNIL & EPFL), other parts of Switzerland
and abroad.

2) A one-day workshop which focused on the graphical presentation of statistics data in the life sciences was also given.
The courses offered by the group are generally not available
elsewhere in Switzerland. As a result, there were waiting lists for
each of them, showing the high demand for such courses.

Selected publications

• Kapur K, Schüpbach T, Xenarios I, Kutalik Z, Bergmann
S. Comparison of Strategies to Detect Epistasis from eQTL
Data. PLoS ONE 2011;6(12); e28415.
• Hamaratoglu F, Morton de Lachapelle A, Pyrowolakis G,
Bergmann S, Affolter M. Dpp signaling activity requires
pentagone to scale with tissue size in the growing Drosophila
wing imaginal disc. PLoS Biol. 2011; 9(10);e1001182.
• Henrichsen CN, Csárdi G, Zabot MT, Fusco C, Bergmann S,
Merla G, Reymond A. Using transcription modules to identify
expression clusters perturbed in Williams-Beuren syndrome.
PLoS Comput. Biol. 2011; 7(1);e1001054.

Other activities

The group collaborates in translational cancer research projects
and also in analysing genomics data with biological and medical
research groups. Besides developing methods and computer
program tools, Mauro Delorenzi’s team provides consulting and
data analyses services for various companies.
Offering statistical knowledge to life science research
Mathematical models, algorithms, genomics & sequence
data analysis, cancer research, biostatistics.

Introducing the group

Mauro Delorenzi and his team provide bioinformatics and
statistical knowledge to research projects within the Swiss life
science community. The group also promotes collaboration and
service besides developing its own contributions to research,
with a focus on translational cancer research.

promoters in higher organisms. The contents of the database are
derived both from scientific articles and raw data that are caught
on the internet – an ever-increasing phenomenon.

Presenting the resource

2011 and after

The Biostatics Service of the BCF helps researchers analyse
their data. It also provides consulting and training in biostatistics,
with a focus on the analysis of data produced by modern highthroughput biological methods. The ultimate goal is for lifescience researchers to have access to cutting-edge statistical
analysis methods in their work.

In 2011, Philipp Bucher’s group introduced EPDNew for the
human genome. This is a follow-up database of EPD, based
on a completely redesigned schema. EPDnew is automatically
generated from mass genome annotation (MGA) data, which
includes transcript maps and epigenetic profiles for various
tissues and developmental stages. Such data are produced for
a whole genome at once, rather than one gene at a time.

Epigenetic regulation, non-coding regions.

Introducing the group

Philipp Bucher and his group are trying to crack the regulatory
code of the human genome. They hope to do this via the ana
lysis of genome sequences and experimental data, which are
relevant to gene regulation in healthy tissues as well as cancer
cells.

Presenting the resource

The group is developing the Eukaryotic Promoter Database (EPD).
Genes are first transcribed into messenger RNAs, which are shortliving copies of DNA used to synthesise proteins. Transcription
starts at sites in the genome which are known as “promoters”. EPD
provides quality-controlled information on experimentally defined

• Malani N, Quenneville S, Zangger N et al. A gene-rich,
transcriptionally active environment and the pre-deposition
of repressive marks are predictive of susceptibility to KRAB/
KAP1-mediated silencing. BMC Genomics 2011;12:378.
• Bussotti G, Raineri E, Erb I, Zytnicki M, Wilm A, Beaudoing
E et al. Bucher P, Notredame C (2011). BlastR--fast and
accurate database searches for non-coding RNAs. Nucleic
Acids Res. 2011;39 :6886-95.
• Cradick TJ, Ambrosini G, Iseli C, Bucher P, McCaffrey AP.
ZFN-site searches genomes for zinc finger nuclease target
sites and off-target sites. BMC Bioinformatics 2011; 12:152.

Mauro Delorenzi – BCF - Bioinformatics Core Facility Group

Philipp Bucher – Computational Cancer Genomics Group

Cracking the regulatory code

Selected Publications

2011 and after

During 2011, the Biostatistics Service collaborated with over
30 life science research groups throughout Switzerland. The
great majority of these groups do not have the means to hire a
statistician, or need assistance regarding specific topics. Most
of the collaborations were academic, although the group did
work with a few start-ups.

EPDnew relies on three mainstays: 1) an MGA data archive, 2) a
computational pipeline for compiling a transcription start site (TSS)
collection and 3) a promoter viewer. The MGA archive contains
appropriately formatted and quality-controlled experimental data
for TSS definition. The TSS collection is regenerated periodically
from the ever-growing MGA archive, about every six months. The
EPD viewer enables users to look at the genomic and epigenomic
context of promoters via the familiar graphical interface of the
UCSC genome browser.

The group’s teaching activities during the year included both
introductory courses, for scientists who required the basic
statistical tools to analyse their data, and more specialised
courses for researchers who need to keep up to date with
advances in technology. Two new courses were also given for
the first time in 2011:
1) A one-week course in the analysis of differential gene
expression included the analysis of microarray data that has
been used by scientists for several years now, as well as the
analysis of RNA-seq data, a new high-throughput method
recently made available to researchers;

With the introduction of EPDnew, the number of human promoters
in EPD has increased by almost a factor of five – from about 1800
to over 8500 – with no compromise in quality! The new human
TSS collection and the MGA data archive have become part
of a shared data infrastructure that supports other web-based
bioinformatics resources maintained by the group – namely the
ChlP-Seq and Signal Search Analysis (SSA) servers.
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Selected Publications

• Popovici V, Budinská E, Delorenzi M. Rgtsp: a generalized
top scoring pairs package for class prediction. Bioinformatics
2011;27:1729-30.
• Wirapati P, Forner K, Delgado-Vega A, Alarcón-Riquelme M,
Delorenzi M, Wojcik J. Detecting Epistasis with Restricted
Response Patterns in Pairs of Biallelic Loci. Ann Hum Genet.
2011;75:133-145.
• Carrascosa C, Obula RG, Missiaglia E, Lehr HA, Delorenzi M,
et al. MFG-E8/lactadherin regulates cyclins D1/D3 expression
and enhances the tumorigenic potential of mammary epithelial
cells. Oncogene 2011 Aug 15. [Epub ahead of print].
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Several important features have been added to SwissDock, such
as automatic molecular fragment screening tools. Future develop
ments are under way to include explicit water molecules, protein
flexibility and quantum terms during the docking process.

Henrik Kaessmann – Functional Evolutionary Genomics (FEG) Group
Other activities

*

The Group pursued other projects during 2011, all based on
unique transcriptome and epiogenomic data that were gene
rated by its members. This included the evolution of proteincoding gene expression levels, alternative splicing, microRNAs,
long non-coding RNAs, dosage compensation and germ cells
transcriptomes.

http://www.swissdock.ch

Other activities

The molecular modelling group is currently developing an
ambitious project, which has been called SwissDrugDesign,
which aims to establish a complete, integra
ted, web-based
drug design environment. A number of web service components
are already freely available for all users, such as
SwissDock described above, SwissParam* which
provides topology and parameters for small organic
molecules for use with the CHARMM and GROMACS
molecular modelling packages, and SwissADME**
which estimates physico-chemical properties of small
molecules according to their pharmaco-kinetic,
pharmaco-dynamic and druglikeness characteristics.

Selected Publication

• Brawand D, Soumillon M, Necsulea A, Julien P, Csárdi G,
Harrigan P et al. The evolution of gene expression levels in
mammalian organs. Nature 2011:478(7369):343-8.
What lies behind a phenotype
Evolution, gene expression, alternative splicing,
non-coding RNA genes, miRNA genes,
sex chromosomes, germ cell transcriptomes.
Henrik Kaessmann and his group carry out research on
bioinformatics projects pertaining to the functional evolution of
mammalian genomes. Their work is based on publicly available
genomic data and various experimental datasets that are
generated by the wet-lab unit of the group.

Michielin’s team is also active in the field of pro
tein engineering. Several methods have been
developed to estimate the role played by residues
in a protein’s activity and structural stability. Using
these techniques, the team was able to engineer a
T-cell receptor with increased affinity for a melanoma-related
antigen. They also demonstrated that T-cells which express this
new receptor present an increased ability to kill cancer cells.

2011 and after

Changes in gene expression are thought to underlie many of the
phenotypic differences between species. However, until recently,
large-scale comparative analyses of gene expression were not
possible because of technological limitations. During 2011,
the group completed a major project with which it was able
to assess, in detail, the evolution of gene expression levels in
mammals. This was based on an extensive set of RNA-seq data
that was generated by the group. Its computational analysis
efforts greatly benefited from SIB’s Vital-IT infrastructure.

The team is currently developing SwissDock, a web service that
helps researchers to predict molecular interactions that may

• Grosdidier A, Zoete V, Michielin O. SwissDock, a proteinsmall molecule docking web service based on EADock DSS.
Nucleic Acids Res. 2011;39 (Web Server issue): W270-7.
• Zoete V, Cuendet MA, Grosdidier A, Michielin O. SwissParam:
a fast force field generation tool for small organic molecules.
J Comput Chem. 2011;32(11):2359-68.

• Leimgruber A, Ferber M, Irving M, Hussain-Kahn H, Wieckowski S,
Derré L, Rufer N, Zoete V, Michielin O. TCRep 3D: an automated in silico approach to study the structural properties of
TCR repertoires. PLoS One. 2011;6(10):e26301.

Other activities

The SwissDock SIB project* – a web-based interface to the SIB
EADock docking software – began two years ago and is now fully
fledged. The website is free of charge and open to all users.

Presenting the resource

Selected Publications

In 2011, Bgee reached production status with two updates a year,
in June and December. The data and homology annotations in
Bgee have been used within the framework of several studies
regarding the evolution of genes (e.g., Roux and RobinsonRechavi 2011).

2011 and after

The Molecular Modelling team, led by Olivier Michielin, focuses
on the computer-aided rational design of proteins and small
molecule inhibitors in the research and treatment of human
diseases – mostly in the field of oncology – and develops novel
in silico tools.

** www.swissadme.ch

2011 and after

occur between a protein and a small molecule – a keystone of
computer-aided drug design. The SwissDock interface strives
both to lower the technical barrier of docking software and
to extend its use beyond the traditional molecular modelling
community.

Introducing the group

www.swissparam.ch

Marc Robinson-Rechavi – Evolutionary Bioinformatics Group

Olivier Michielin – Molecular Modelling Group

Drug design, web services, cancer therapy,
protein design tools.

*

The group applied these tools to design new inhibitors
of IDO, an enzyme which is involved in immune
escape mechanisms used by cancer cells, and
obtained compounds with affinities in the nanomolar
range both in enzymatic and cellular assays.

Introducing the group

Molecular modelling of drug design and human diseases

Clinical trials using these engineered proteins are currently
being set up at the Lausanne University Hospital CHUV.

Linking animal development to genome evolution
Gene & genome duplication, evolution, development,
gene expression, natural selection.

The SwissDock interface was conceived to extend the use of
“protein-small molecule” docking to users other than experts in
the field and, as such, is continuously enhanced. Both the target
protein’s structure and the ligands are automatically prepared
for docking; small molecules and proteins can be downloaded
from 3D structure databases such as ZINC and PDB. What
is more, the cumbersome syntax which is often required by
docking engines is hidden behind a slick web interface that
provides reasonable alternative sets of parameters as well as
sample input files.

Introducing the group

Marc Robinson-Rechavi and his team focus mainly on linking
the evolution of animal development to genome evolution. As
such, the group develops databases for evolutionary biology
and studies genome evolution in vertebrates.

Presenting the resource

The group develops Bgee*, a dataBase for Gene Expression
Evolution. The resource provides integrated patterns of expression based on the analysis of diverse data, in various animal
species, as well as tools for comparison between genes and between species, based on organ and gene homology. Currently,
Bgee is the only resource for comparative transcriptomics based
on homology.

Interpreting the docking results and integrating them into
existing research pipelines is greatly facilitated by the seamless
visualisation of online docking predictions in Jmol or, offline,
in the UCSF Chimera molecular viewer that can be launched
directly from a web browser.

*
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http://bgee.unil.ch/

Besides developing Bgee, the group also answers the computational challenges of large-scale positive selection computations, exploring both grid computation and code optimisation.
They also participated in the creation of a new orientation,
“Bioinformatics”, common to the masters in biology of UNIL and
UNIGE.

Selected Publications

• Gharib WH, Robinson-Rechavi M. When orthologs diverge
between human and mouse. Briefings in Bioinformatics
2011; 12(5): 436-441.
• Roux J, Robinson-Rechavi M, Age-dependent gain of
alternative splice forms and biased duplication explain the
relation between splicing and duplication. Genome Research
2011; 21(3), 357-363.
• Studer RA, Person E, Robinson-Rechavi M, Rossier BC,
Evolution of the epithelial sodium channel and the sodium
pump as limiting factors of aldosterone action on sodium
transport. Physiological Genomics 2011; 43(13), 844-854.
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Jacques Rougemont – Bioinformatics and Biostatistics Core Facility Group

Ioannis Xenarios – Vital-IT

2011 and after

education is directly focused on the needs of the Swiss scientific
community.

In the past year, the group implemented three main pipelines: RNAseq, ChlP-sea and 4C-sea. Each of these uses standard software
such as MACS for peak detection and DESeq for expression quantification. Custom-designed algorithms are also provided for deconvoluting protein binding peaks, reconstructing transcripts from
annotated exons and extracting enriched regions in Chromosome
Conformation Capture experiments. These specialised analysis
modules are combined with a generic read demultiplexing and
mapping application that are implemented as programming libra
ries and scripts, but also as user-oriented web interfaces.
Analysing high-throughput genomic data
Gene regulation, functional genomics.

Introducing the group

The EPFL Bioinformatics and Biostatistics Core Facility offers
support for the analysis of high-throughput genomic data for
life science researchers in the Geneva-Lausanne area. It also
develops tools and methods to facilitate and improve such
analyses.

Presenting the resource

Jacques Rougemont and his team develop HTSstation*, a web
portal which provides a collection of analysis pipelines for various
applications of high-throughput sequencing.
*

http://htsstation.vital-it.ch/

2011 and after

During 2011, there was a strong increase in the coordination
with scientific groups all over Switzerland. Vital-IT expertise
supported projects of international standing such as IMIDIA
(IMI-JU), Swiss-based projects in SystemsX.ch (MetaNetX,
CycliX, LipidX) and genome-based approaches as in the com
pletion of the sequencing of the fire ant’s genome, the largest
yet in Switzerland.

Other activities

The team organises a monthly “Bioinformatics Coffee Break”
session to support biologists who have a certain number of
queries related to bioinformatics. They are also developing a 3D
drosophila gut browser for gene expression data, as well as a
GDV, a genomic data browser, and Genrep, a tool for managing
reference gene annotations and genome sequence data.

Selected Publications

• Ayyanan A, Laribi O, et al. Perinatal exposure to bisphenol a
increases adult mammary gland progesterone response and
cell number. Mol. Endocrinol. 2011;25(11):1915–1923.
• Noordermeer D, Leleu M, Splinter E, Rougemont J,
de Laat W, Duboule D. The dynamic architecture of Hox
gene clusters. Science 2011;334(6053):222–225.
• Truman RW, Singh P, et al. Probable zoonotic leprosy in
the southern United States. N. Engl. J. Med. 2011;364(17):
1626–1633.

Presenting the resource

Thanks to Ioannis Xenarios’ team and the infrastructure they
have, Vital-IT is able to support many projects as diverse
as systems biology, clinical bioinformatics and life science
research in data and knowledge management. Training and

One of the key aspects of studying speciation is to have an
accurate phylogenetic tree, which will represent the species’
evolutionary relationships. Available data have to be sorted and
filtered to assemble the DNA sequences into phylogeneticallyrelevant data matrices. The GrassWeb resource was developed
to automate the sampling of DNA sequences and allow regular
updating of newly-available data.

Introducing the group

Nicolas Salamin and his team focus on estimating and using
evolutionary relationships between species to investigate the
processes that affect species evolution. In particular, the group
studies the ecological, molecular and morphological factors that
limit and constrain both speciation and adaptation.

Presenting the resource

The team develops GrassWeb, a repository that focuses on
phylogenetic trees and contains all the available grass family
DNA sequences in GenBank. The database stores automatic
alignments and phylogenetic trees and is updated monthly to
incorporate newly submitted DNA sequences from GenBank.

Other activities

Ioannis Xenarios and his group maintain and provide a
competencies centre in High performance computing (HPC)
and bioinformatics. Vital-IT provides training in HPC and highthroughput bioinformatics, both of which support a wide range
of domains in the life and the medical sciences.

2011 and after

Phylogenetics, positive selection, DNA, species, evolution,
diversity.

High performance bioinformatics, clinical bioinformatics.

Introducing the group

Nicolas Salamin – Computational Phylogenetics Group

Exploring the Tree of Life

High throughput bioinformatics

All in all, the presence of Vital-IT as a major resource and competencies provider in Switzerland has increased.

The team expanded GrassWeb into a set of portable scripts that
can be used for any groups of organisms, and they are currently
using this to investigate the evolution of other groups of plants
and clown fish.

Other activities

Nicolas Salamin and his team are also developing various bits of
software to estimate evolutionary models on phylogenetic trees,
namely: 1) Speciate, software used to estimate speciation and
extinction rates from phylogenetic trees through Markov chain
Monte Carlo approaches; 2) MLtree, used to estimate evolutionary models through Maximum Likelihood and 3) SuperTree, a
supertree construction for building the Tree of Life.

Selected Publications

• Buerki S, Forest F, Salamin N, Alvarez N. Comparative
performance of supertree algorithms in large data sets
using the soapberry family (Sapindaceae) as a case study.
Systematic Biology 2011; 60(1) p. 32-44.
• Litsios G, Salamin N. Effects of phylogenetic signal on ances
tral state reconstruction. Systematic Biology 2011;61(1) p. 1-6.
• Pio DV et al. Spatial predictions of phylogenetic diversity in
conservation decision making. Conservation Biology 2011;
25(6) p.1229-39.
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The group’s professional training activities coordinated with SIB
education are also increasing.

Selected Publications

• Riba-Grognuz O, Keller L, Falquet L, Xenarios I, Wurm Y.
Visualization and quality assessment of de novo genome
assemblies. Bioinformatics 2011; Epub ahead of print.
• Wurm Y et al. The genome of the fire ant Solenopsis invicta.
PNAS 2011;108(14):5679-5684.
• Valsesia A et al. Network-guided analysis of genes with
altered somatic copy number and gene expression reveals
pathways commonly perturbed in metastatic melanoma.
PloS One 2011;6(4):e18369.
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Zurich

Christian von Mering – Bioinformatics / Systems Biology Group
consolidating STRING’s status as the protein-protein interaction
resource with the largest data coverage worldwide.

Microbial ecology, networks, gene expression,
environment, protein abundance, time scales.

After the update, the STRING team focused on making the
resource more interactive by considerably improving user
response times as well as the efficiency of prediction algorithms.
As a new feature – which had been frequently requested – all
data items in STRING can now be referenced directly, via stable
and version-controlled URLs. This has facilitated both crosslinking with other resources and communication with search
engines. An immediate result of this is the recent improved
collaboration with the GeneCards resource, which now uses
deep linking to show protein network previews for each of their
annotated human proteins. Further collaborations are currently
being planned, in particular with the neXtProt resource, and
increased efforts are being made to improve the mappings
between the various namespaces required for this.

Introducing the group

In 2011 alone, online usage statistics of STRING almost doubled,
and they now stand at over 2,000 visitors per working day.

DNA in the wild

The von Mering group analyses large-scale data from
environmental DNA (or eDNA) – i.e. DNA that is extracted from
living organisms found on a certain geographical location, such
as seawater – and proteomics experiments on model organisms.
Their hope is to understand evolution and how cooperation is
achieved in the wild.

Presenting the resource

Von Mering and his team develop the STRING protein net
work, which provides scientists with a convenient “one-stop
shop” for information on protein-protein partnerships. Proteins
never function on their own but are, more often than not, part
of larger assemblies such as pathways or complexes. The
STRING resource not only offers researchers essential context
information on a given protein but it can also serve as a scaffold
on which to interpret research results ranging from genetics to
molecular biology.

2011 and after

During 2011, a major data update was made to the STRING
resource and released on 29 May. The update involved in
creasing the number of organisms covered by the resource to
over 1’100 and the number of proteins to more than 5.2 million.
All the primary data sources were re-imported, and any predicted
interaction was re-computed; this raised the number of proteinprotein interactions stored in STRING to over 224 million, thus

Selection of Zurich Groups
 Bioinformatics / Systems Biology Group
 MOSAIC Group
 SyBIT Affiliate Group

Other activities

Besides STRING, von Mering and his group are also developing
a new online resource which will be dedicated to protein abundance levels: pax-db. The team also completed a mechanistic
model for cell-lineage segregation at a compartment boundary
in developing Drosophila wings. They are also upgrading and
automatising a high-throughput pipeline for the global annotation of microbial lineages.

Selected Publications

• Schilling S, Willecke M, Aegerter-Wilmsen T, Cirpka OA,
Basler K, von Mering C. Cell-sorting at the A/P boundary in
the Drosophila wing primordium: a computational model to
consolidate observed non-local effects of Hh signaling. PLoS
Comput Biol. 2011; 7(4):e1002025.
• Szklarczyk D, Franceschini A, Kuhn M, Simonovic M, Roth A,
Minguez P, Doerks T, Stark M, Muller J, Bork P, Jensen LJ,
von Mering C. The STRING database in 2011: functional
interaction networks of proteins, globally integrated and
scored. Nucleic Acids Res. 2011;39(1):D561-8.
• Misselwitz B, Dilling S, Vonaesch P, Sacher R, Snijder B,
Schlumberger M, Rout S, Stark M, von Mering C, Pelkmans
L, Hardt WD. RNAi screen of Salmonella invasion shows role
of COPI in membrane targeting of cholesterol and Cdc42.
Mol Syst Biol. 2011;7:474.

Ivo F. Sbalzarini – MOSAIC Group
Introducing the group

The MOSAIC group both develops and applies computational
methods for bio-image processing and computer simulations of
biological systems and processes.

Presenting the resource

The MOSAIC software repository disseminates the group’s
me
thods to the Swiss and international life science research
community in the form of free and easy-to-use software
packages.

2011 and after
Simulating biological systems
Bio-image processing, simulation of
cell-biological systems, parallel computing and
supercomputing, bio-inspired optimisation.
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Ivo Sbalzarini’s group develops methods and software that
are widely used by the research community. As such, their
particle tracking software has become part of standard software
packages for bio-image processing – such as NIH’s ImageJ –
and continues to be downloaded and used worldwide.

SIB Swiss Institute of Bioinformatics
In 2011, the group added five new software packages to the
repository: 1) a software library for efficient and exact simulation
of biochemical reaction networks; 2) a toolbox for optimisation
and non-linear sampling; 3) a toolbox for estimating interactions
between molecules and cell components from microscopy
images; 4) a tool for cell outline segmentation and tracking, and
finally, 5) software for exact simulations of intra-cellular cargo
transport. The group also released a major upgrade to their
parallel computing library PPM: PPM version 1.2.1. Current
development efforts are being carried out to establish PPM as
the common basis for the entire software spectrum, including
bio-image processing.

Other activities

Ivo Sbalzarini’s group also offers courses in computer simulation
methods for biological systems, a summer internship program

Annual Report 2011

in bioinformatics. They also participated in the ETH Master
Program in Computational Biology and Bioinformatics.

Core resources supported by the Swiss Confederation

Selected Publications

• Ambühl ME, Brepsant C, Meister J-J, Verkhovsky AB, and
Sbalzarini IF. High-resolution cell outline segmentation and
tracking from phase-contrast microscopy images. J. Microsc.
2012;245(2):161–70.
• Ramaswamy R and Sbalzarini IF. Exact on-lattice stochastic
reaction-diffusion simulations using partial-propensity
methods. J. Chem. Phys. 2011;135:244103.
• Helmuth JA, Reboux S, and Sbalzarini IF. Exact stochastic
simulations of intra-cellular transport by mechanically coupled
molecular motors. J. Comput. Sci. 2011;2(4):324–34.

 BCF
 Bgee
 EPD
 neXtProt
 OMA

Peter Kunszt – SyBIT Affiliate Group
An IT backbone
Systems biology, automation, data management,
publication procedures.

Introducing the group

Peter Kunszt is the Principal Investigator of the SystemsX.ch
Biology IT (SyBIT) project, which provides IT infrastructure,
software, services, bioinformatics tools as well as advice to
SystemsX.ch research groups.

Presenting the resource

SyBIT works closely with local facilities and bioinformatics
support organisations, strengthening them and assisting them
in national coordination to render the necessary services to the
SystemsX.ch research groups. SyBIT co-funds the development
of new tools and services – some of which are listed below –
that should become future resources. In terms of community
resources, SyBIT operates the Systems.X.ch wiki pages,
mailing lists and most SystemsX.ch project websites.

2011 and after

In the Arc Lémanique and Berne, SyBIT works closely with
SIB’s Vital-IT and Bioinformatics and Biostatistics Core Facility
(BBCF). SyBIT makes sure they have the resources to develop
the necessary tools and services for the SystemsX.ch research
groups in the region. In the Basel region, SyBIT cooperates with
the Center for Information Science and Databases C-ISD of
the ETH Zürich, the Friedrich Miescher Institute for Biomedical
Research FMI and the University of Basel Biozentrum. The
C-ISD has developed the open Biology Information System
openBIS with SyBIT as the main driver. openBIS is a database
software framework for scalable data management. It keeps
track of small and large research datasets throughout its lifecycle.
openBIS ensures that the many millions of files produced in
the SystemsX.ch projects are annotated properly, easy to find
and secure. openBIS also keeps all necessary information
on data provenance, allowing researchers to understand how
certain results were produced and which original raw dataset
was used. In short, it is an essential tool for modern large-scale
data management in Systems Biology. SyBIT has set up and
is operating 12 productive openBIS instances in Switzerland,
supporting them locally or directly by C-ISD. Over 200TB of
cumulative data is being managed by openBIS. In 2011, a lot
of development went into the usability of openBIS. Many public
application programming interfaces (APIs) were added, so that
the data managed by openBIS can be made available easily to
the researchers, directly in their applications. These APIs enable
tight integration of openBIS in various environments. Many
features were added for downstream analysis integration, data
mining and visualisation – especially for high content screening
images, genomics, proteomics and metabolomics data.

 OrthoDB
 Prosite

At the FMI, SyBIT supported the development of the genomics
processing pipeline of the SystemsX.ch Cell Plasticity project.
The code is available as part of the Bioconductor package.

 Proteomics Tools
 RNA Expression Atlas

The ResearchIT Biozentrum in Basel has developed an auto
mation framework for high content screening called iBRAIN2.
It is capable of running a very large number of complex image
analysis workflows, and is integrated with openBIS for data
management. There are three productive instances, two in
Zürich and one in Basel, running the analysis on the local com
puting and storage infrastructures. iBRAIN2 has a very nice web
front-end interface and is optimised to be very robust. Errors
are reported in a very comprehensible fashion to the users and
administrators of the system and many errors can be dealt with
automatically. iBRAIN2 is also very extensible, it is easy to upload
and run new image analysis workflows. In the same context, a
lot of development was done and contributed to the CellProfiler
project – a community project led by the Broad Institute.

 STRING
 SwissDrugDesign
 Swiss-Model
 SwissRegulon
 Systems biology tools for the analysis
of large-scale data
 UniProtKB/Swiss-Prot

At the Institute of Molecular Systems Biology (IMSB) at the
ETHZ, the SyBIT activity also includes development of a
Proteomics Portal for automated proteomics search, label-free
quantification and other workflows. This system is now based
on the Liferay portal framework and will be put into production
early 2012.

 Vital-IT

Bioinformatics Resource Portal

Other activities

Many other pieces of code have also been developed.
1) MorphoGraphX visualisation tool, with the University of Bern
and Vital-IT.
2) BioDB public databank synchronisation tool.
3) Packaging of various tools for easy installation at the ETH,
and more.
On the educational front, Peter Kunszt and his group coorganised a Best Practice in Programming event in Berne with
the SIB, as well as several local openBIS usage sessions at
IMSB, ETHZ.

More than 120 bioinformatics
resources for life science
researchers worldwide, such as:
 Translate
 ProtParam
 SWISS-MODEL
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• Bauch A, IAdamczyk I, Buczek P, Elmer FJ, Enimanev K,
Glyzewski P, et al. openBIS: a flexible framework for mana
ging and analyzing complex data in biology research. BMC
Bioinformatics 2011;12:468 doi:10.1186/1471-2105-12-468.
• Kunszt P, Espona Pernas L, Quandt A, Schmid E, Hunt E,
Malmstrom L. The Swiss Grid Proteomics Portal. PARENG’11:
The Second International Conference on Parallel, Distributed,
Grid and Cloud Computing for Engineering 2011. Civil-Comp
Press 2011; Stirlingshire, UK, Paper 81.
• Gubelmann C, Gattiker A, Massouras A, Hens K, David F,
Decouttere F, Rougemont J, Deplancke B. GETPrime: a
gene- or transcript-specific primer database for quantitative
real-time PCR. Database, bar040.

 STRING
 PROSITE
 neXtProt
 SwissRegulon
 UniProtKB/Swiss-Prot
 ViralZone
36

37

SIB Swiss Institute of Bioinformatics

Annual Report 2011

SIB Financial Statement

Evolution in the number of SIB employees (FTE)

30

160

Administration

Total Charges

20.74

19.86

20.30
15.15

15.35

14.79

14.77

13.53
11.99

14.12

13.93

13.25

18.47
6.76

1999

11
15

8

8

7
1
8

40

38

1

7

27

4
9
52

1
8
33

38

70

68

30

25

16

14

10

5

20

54

55

62

67

64

75

45

28

19

4.06

4.98

1998

3

60

0

0.20

0.91

0

9

80

2.78

5

8

Zurich

100

7.39

10

Basel

120

10.18

9.42

10.83

12.62

15

Lausanne

17.48

20

19.50

22.70

25

Geneva

140

24.70

Total Income

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

Confederation (article 16)
FNS and European Funds
NIH
SystemsX.ch
Industry
Universities and Hospitals
Other

8.6
3.8
3.0
1.9
2.3
1.8
1.3

(37.9 %)
(16.8 %)
(13.2 %)
(8.4 %)
(10.1 %)
(7.9 %)
(5.7 %)

Expenditures:
• Wages and expenses:		
• Facilities and functioning:		

75 %
25 %

4

2
1999

3

4

6

7

8

8

8

8

9

9

10

11

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

Number of employees with a SIB contract
and total members in 2011

2011

In 2011, the SIB income reached 22.7 million CHF, from the following sources(*):
•
•
•
•
•
•
•

1
1
1998

500

472
400

300

200

This does not include the income of the SIB groups which are managed by their
respective institutions: CHF 23.6 million in 2011.

100

(*) These figures are subject to the approval of the Foundation Council.

0
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155

FTE

173

SIB employees

Total SIB Members

n
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