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About SIB www.isb-sib.ch
SIB Swiss Institute of Bioinformatics is an academic not-for-profit foundation, recognized of public 
utility and which federates bioinformatics activities throughout Switzerland. Its two-fold mission 
is to provide world-class core bioinformatics resources to the life science research community at 
both the national and international levels in key fields such as genomics, proteomics and systems 
biology, as well as to lead and coordinate the field of bioinformatics in Switzerland.

SIB has a long-standing tradition of producing state-of-the-art software for the life science research 
community, as well as carefully annotated databases. The Institute includes 52 world-class 
research and service groups that bring together over 650 researchers in the fields of proteomics, 
transcriptomics, genomics, systems biology, structural bioinformatics, evolutionary bioinformatics, 
modelling, imaging, biophysics and population genetics in Basel, Bern, Fribourg, Geneva, 
Lausanne, Lugano and Zurich. SIB expertise is widely appreciated and its infrastructure and 
bioinformatics resources are used by life science researchers worldwide.

Institutional members:
• Agroscope
• Swiss Federal Institute of Technology Lausanne (EPFL)
• Swiss Federal Institute of Technology Zürich (ETH Zurich)
• University of Basel - Biozentrum
• University of Bern
• University of Fribourg
• University of Geneva
• University of Lausanne
• Università della Svizzera Italiana
• University of Zurich
• Geneva School of Business Administration (HEG)
• Ludwig Institute for Cancer Research (LICR)
• Friedrich Miescher Institute for Biomedical Research (FMI)
• Geneva Bioinformatics (GeneBio) S.A.
• Hewlett Packard
• Swiss Tropical and Public Health Institute (Swiss TPH)

A full list of SIB research projects can be found at:  
www.isb-sib.ch/research/projects

What is bioinformatics?
Over the past 30 years, new biological research techniques, along with developments in infor-
mation technology, have increased both the amount and complexity of biological data. This is 
why scientists must often apply information technology to biological problems – a science called 
bioinformatics.

Life scientists use bioinformatics to store, process and analyse large quantities of data to advance 
their knowledge and understanding of biological processes. This, in turn, can lead to scientific 
breakthroughs that enhance our quality of life in fields such as designing better medical treat-
ments or improving crop yields.
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Editorial
The arrival of new technologies is about to revolutionize medical care. For example, with the help of sequenc-
ing, rather than treating a patient’s signs and symptoms, it will be possible to obtain a precise diagnosis and 
a treatment plan that is specific to the patient. This approach to medicine is called “personalized health” and 
aims to administer the right treatment to the right patient at the right moment, thus increasing efficacy and 
saving time, while minimizing negative effects.

New technologies, such as sequencing or imaging, produce “big data”. Managing “big data”, as well as 
analysing and interpreting them, requires bioinformatics expertise in order to convert them into “smart data”, 
such as a consolidated report that supports a physician in establishing the diagnosis and deciding on a 
patient’s treatment. 

Interdisciplinary collaboration is key on the road to a personalized approach in medicine. This is among 
the goals of the Campus Biotech Geneva. This new centre of excellence in biotechnology and life science 
research is being set up in the Lake Geneva Region, bringing together different partners such as SIB.

SIB also continues working on its clinical bioinformatics project, aiming to provide the Swiss medical 
community with a clinical bioinformatics infrastructure that is ready for the change in paradigm engendered 
by the emergence of "big data" and its intelligent use, thus allowing Switzerland to maintain the quality level 
of its outstanding medical services.

Personalized medicine is an enormous venture with huge possibilities and expectations in terms of health 
improvement. SIB is happy to contribute to this endeavour with its wide range of expertise and services and 
is looking forward to taking up these exciting scientific and medical challenges. 

Ron Appel, Executive Director
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Popular Science
In its continuous effort to present the world of bioinformatics to students – old and young – and to laymen, SIB takes part in the following events:

• Musée de la Main: Lausanne, September 2014 – February 2015
The Musée de la Main (Museum of the Hand) in Lausanne opened its most recent exhibition – 
LAB/LIFE – on 25 September, which continues until 22 February 2015. SIB was asked to work 
on the molecular modelling aspect of the exhibition, and offered various types of material that 
stem from bioinformatics tools, such as 3D animation and a 3D model of aspirin, for example, 
which was printed for SIB within the context of a Swiss National Science Foundation Agora grant 
for science communication. In early 2015, SIB will also be conducting a one-week workshop to 
present the world of bioinformatics and drug design. Musée de la main: www.museedelamain.ch

• TecDays: Lausanne, 10 October 2014
TecDays is an initiative of the Swiss Academy of Engineering Sciences to promote understanding 
of scientific and technical training. Schools and various institutions are encouraged to organize 
such an event where students can meet specialists and discover the kind of research they carry 
out, and how it can be applied to everyday life. 
SIB organized an activity called “On genomes and proteins”, in which the new sequencing 
technologies used in research laboratories and the medical and biological data they generate 
were presented. Students then discovered the world of bioinformatics and some of the tools that 
are used to stock, analyse and visualize DNA sequences. As an illustration, the sequencing of 
the human genome was introduced, and the students were able to observe the diagnosis of a 
genetic disease. www.satw.ch/veranstaltungen/tecday/TecDay_Beaulieu.pdf

• Village des Sciences de GENOPOLYS: Montpellier, France, 13-18 October 2014
This event is very much like Geneva’s “Nuit de la Science” (Science Nights), during which 
specialists present all sorts of scientific experiments and manipulations, exhibitions, 
conferences, shows, films, debates and so on. SIB’s exhibition “chromosomewalk.ch” was part 
of the programme with a presentation of the website and related posters. Visitors were invited to 
discover the human genome, DNA, genes, proteins and the world of bioinformatics. 
www.chromosomewalk.ch

• First Swiss health fair – Planète Santé: Lausanne, 13-16 November 2014
The first Swiss health fair, organized by Planète Santé, took place at the Swiss Tech Convention 
Center at EPFL. Many players in the field of public health were present. This event proposed 
a broad range of conferences, debates, events and tests. SIB participated in a stand that 
illustrated how bioinformatics helps geneticists link the notion of phenotype to genotype, and 
talked about the human genome and personalized medicine.

• GOBLET: Toronto, Canada, 14-16 November 2014
Within the framework of the Global Organisation for Bioinformatics Learning, Education & 
Training, the Science Teachers Association of Ontario hosted their own conference to which 
SIB was invited to present its workshop on “Understanding a genetic disease thanks to 
Bioinformatics”. 
education.expasy.org/bioinformatique/Diabetes.html

• Music for a Gene 
Lydie Lane, co-director of the SIB CALIPHO Group, was the initiator and coordinator of this very 
original project. The challenge was to use music to address scientific notions as complex as 
cloning, sequencing, the genome and the chromosome – what Lydie calls “a musical vision” of 
genetic concepts. To do this, SIB asked the French composer Olivier Calmel to write a work for 
a string quartet inspired by the complexity of the human genome. 

Olivier Calmel had to learn the basics of 
genetics and visited the CALIPHO lab 
for a day, during which he attended a 
few experiments, became acquainted 
with specialized equipment and asked 
questions. This was essential for him 
to transpose the scientific concepts 
into emotions. Lydie Lane is a musician 
herself and was able to validate 

“scientifically” Calmel’s understanding of certain aspects and their musical transposition. The 
main recurring theme throughout the work is the musical transposition of a short sequence 
from the UGT8 gene, in which a tiny variation may explain some differences between individual 
musical aptitudes. 
The concert Opus 23 - Music for a Gene was performed by the Ramses Quartet twice during the 
month of June in Geneva. Lydie Lane hopes that it will help people feel less apprehensive about 
science and genetics. The Swiss media were intrigued by the project; an article appeared in one 
of Switzerland’s leading newspapers, the Neue Zürcher Zeitung, and interviews were given on 
the national radio Espace 2, and on a regional TV channel, Léman Bleu.
NZZ: www.nzz.ch/panorama/alltagsgeschichten/so-klingt-unser-erbgut-1.18332194
Espace 2: www.rts.ch/espace-2/programmes/magma/5916260-magma-du-24-06-2014.html
Léman bleu: www.lemanbleu.ch/replay/video.html?VideoID=18382
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Swiss node of ELIXIR
ELIXIR, the European Life Science Infrastructure for Biological Information, is an pan-European 
initiative. Its goal is to orchestrate the collection, quality control and archiving of large amounts 
of biological data produced by life science experiments. ELIXIR is creating an infrastructure that 
integrates research data from all corners of Europe and ensures a seamless service provision that 
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SIB acts as the Swiss node in this initiative and our Institute, as a provider of various renowned re-
sources to the international life sciences community, plays an important role in the ELIXIR project. 
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NAPOLEOME 
The NAPOLEOME is an interdisciplinary popular 
science project that was conceived by research-
ers at both the University of Lausanne and SIB. 
The name stems from an old oak tree located on 
the premises of the University’s Dorigny campus, 
which is said to have been planted there about 
200 years ago to celebrate Napoleon’s visit to 
Switzerland on 12 May 1800. 

As the project unfolds, the entire sequence of the tree’s genome will be sequenced 
with the aim of studying the genetic diversity within the different parts of the tree. In the 
near future, our society will increasingly be faced with complex genetic information. 
This is why it is important to inform laymen about the challenges involved in genome 
sequencing and genetic diversity. This particular project hopes to make its genetic in-
formation accessible to all by presenting the methods used and discussing the issues 
related to genome sequencing.

Two complementary next generation sequencing methods are used to assemble the 
oak tree’s genome. Vital-IT – SIB’s high performance computing and bioinformatics 
competence centre – plays a key role by providing the expertise, resources and 
development of tools needed to assemble de novo the genome, as well as to predict 
and annotate its genes and their functions. 
www.napoleome.ch/

Understanding Ebola
The current outbreak of the Ebola virus in West-Africa has been 
the largest and deadliest since the disease was first discovered 
in 1976. In order to control its spread, it is crucial to understand 
how the epidemic will develop by estimating essential parameters 
such as the infection’s reproductive number – i.e. the average 
number of infections caused by one infected individual – and the 
expected lengths of both incubation and the periods during which 
an individual is infectious. Tanja Stadler and her group develop 

software which can be used to gain an understanding of the dynamics of an infectious disease based 
on viral genetic sequence data.

The Ebola virus is transmitted from wild animals to humans, and then spreads from human to human via blood 
and other body fluids. The illness was first described in 1976 following two simultaneous outbreaks, one in Sudan 
and the other in the Democratic Republic of Congo in a village near the Ebola River, from which the disease 
takes its name. The current outbreak started in Guinea in the beginning of 2014 and spread by land to Sierra 

Under Pressure
Most of us are acquainted with the term “ruptured aneurysm” and 
what happens if it occurs in the brain. Whether an aneurysm bursts 
or not has to do with blood hydrodynamics and the aneurysm’s 
size and shape. One way of preventing rupture is to promote the 
development of a blood clot within the aneurysm. For the past 
three years, Bastien Chopard and his team have been developing 
a model which predicts the evolution of an aneurysm according to 
its shape, size and blood hydrodynamics as well as that of a blood 

clot that would be artificially induced inside it. Such a model is valuable support for clinicians to help 
them in their treatment decisions. 

Aneurysms are bulges – of all shapes and sizes – that swell out on the side of blood vessels and look a little like 
balloons. Why such formations occur in the first place is not understood, but they create a region in the blood 
vessel which is weakened and has an increased risk of rupture. A ruptured aneurysm causes a haemorrhage 
which, when located in the brain, can cause severe handicaps, not to mention death.

Not all aneurysms burst. This has to do with blood hydrodynamics and the pressure or “wall shear stress”, as well 
as with the biomechanical properties of the wall. In the past, doctors searched for ways to prevent an aneurysm 
from rupturing by diverting the blood flow out of the cavity. This was done by clipping the aneurysm, or more 
recently by inserting a coil into it to promote blood coagulation, or thrombosis. A meshed tube – or stent – can also 
be inserted into the blood vessel in front of the aneurysm neck thus blocking it off and preventing the blood from 
entering the aneurysm. These stents are called “flow diverters”, and the changes they produce in the flow inside 
the aneurysm are expected to induce a blood clot or thrombus.

However, the bio-physical conditions that lead to thrombus formation in an aneurysm are still poorly understood. 
How thrombosis occurs is also important. Blood clots that form slowly are usually far more likely to preserve the 
aneurysm from bursting than those that form too fast. So is it possible to predict the formation of the best blood 
clot possible with regard to a given aneurysm? This is exactly what Bastien Chopard and his team set out to 
understand in a collaborative project – THROMBUS – funded by the European Commission and which has just 
come to an end. 

Once the team had grasped the biological mechanisms of thrombosis, they developed a numerical simulation of 
the process – how it is triggered, how it ends – taking into account the aneurysm’s geometry, blood hydrodynamics, 
wall shear stress, the natural presence of anti-coagulants and so on. They then turned to clinical trials, where they 
observed how patients reacted to given flow diverters. “Sometimes thrombosis doesn’t occur at all, or months 
later, sometimes it is complete, or only partial," explains Bastien Chopard. "So you see how complex the system 
is. How many parameters are involved…”

Following this, Chopard and his team were able to build a spatio-temporal model that is not only original but 
simplifies the coagulation cascade and predicts well the kind of thrombus that forms depending on the shape 
of an aneurysm, and how it will evolve. This kind of tool will prove to be of great value to clinicians who have to 
decide on which type of flow diverter is best for a given patient and how to custom-design it.
THROMBUS Project: www.thrombus-vph.eu/project/general-overview

Research

Leone and Liberia where it is rampant. It has also spread to Nigeria and Senegal, but hit 
these countries much less severely notably because of their stronger health systems.

Based on the viral genetic sequences obtained from blood samples taken from 72 pa-
tients in Sierra Leone, who had been infected shortly after the epidemic hit the country 
in May and June 2014, Tanja Stadler and her team were able to estimate the dynamics 
of the Ebola virus disease by using statistical programs they have been developing in 
recent years – namely within the framework of HIV and hepatitis C. The researchers 
calculated that this particular viral infection has a mean viral reproductive number of 
2.18, an incubation period of about 5 days and an infectious period of 1.2 to 7 days.

Though the results are to be taken with precaution because of the small size of the 
dataset, they are indicative of the dynamics of Ebola. The method developed by Stadler 
and her team also estimates the number of unreported cases of infection to be about 
30%, which helps to assess the true scale of the epidemic. These values are important 
for health organizations in the development of strategies that will contain Ebola, thus 
reducing the reproductive number to a value lower than 1. What Stadler needs now are 
even more recent datasets which will help to refine the results and give a better insight 
into how the Ebola virus is spread. 
Project West Africa EBOV Epidemic: www.bsse.ethz.ch/cevo/research/west-africa-
ebov-epidemic.html

Popular Science4
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Peter Kunszt
Service and Support for Science IT (S3IT) 
University of Zurich 

The Service and Support for Science IT (S3IT)  
unit led by Peter Kunszt provides IT infra-
structure, software, tools and services to the 
research groups of the University of Zurich, 
mainly for the life sciences and medicine. 
Besides local projects, S3IT also takes part in 
national projects and cooperates with similar 
technology-oriented groups to ensure that its 
expertise is always up-to-date.

Data management, analysis and modelling 
have become key challenges in the life sciences 
and medicine, driven by two fields: bioinformat-
ics and medical informatics. The volume and 
variety of data generated by research groups 
now require challenging data management and 
processing approaches, and the demand will 
rise exponentially in the coming years. 

S3IT supports research groups by operating 
the local infrastructure, providing access to 
standardized tools and services, and by offering 
consulting and training.
www.s3it.uzh.ch

Michel Milinkovitch
Laboratory of Natural and Artificial Evolution
University of Geneva

Combining evolution, development and physics 
has brought about some amazing discoveries. 
As an example, the scales on a crocodile’s jaw 
and face are not scales in the classical sense 
but are, in fact, the result of the skin that has 
literally cracked, much in the way mud cracks 
when drying.

The Laboratory of Natural and Artificial Evolu-
tion led by Michel Milinkovitch combines evolu-
tionary development biology (EvoDevo) and the 
study of physical processes to understand the 
mechanisms which generate complexity and di-
versity in the living world. The group specializes 
in non-classical model species in reptiles and 
mammals – such as crocodiles and hedgehogs 
– and integrates data and analyses from com-
parative genomics, molecular developmental 
genetics, physical experiments, as well as from 
computer modelling and numerical simulations.

The structure and shape of a tissue, an organ 
or even an organism depend not only on the 
underlying genetics but also on physical forces 
and constraints. Indeed, many of these questions 
are conceptually similar to those investigated 
in soft matter physics, statistical physics and 
mechanics.
www.lanevol.org

Christoph Schmid
Computational PathoGenOmics
Swiss Tropical and Public Health Institute, 
Basel

The Computational PathoGenOmics group led 
by Christoph Schmid focuses on the analysis of 
data derived from recent high throughput assays 
– methods used to conduct millions of chemical, 
genetic and pharmacological tests on samples – 
and develops and applies computational meth-
ods to address research questions in the fields 
of infection biology and public health. The group 
is involved in projects that assess genome se-
quences of a variety of pathogenic organisms, 
or the epigenetic profiles – i.e. the study of traits 
that are not associated with changes in the DNA 
sequence, or the levels of gene expression in a 
set of disease models. 
The group is particularly interested in variants 
in the genome sequences which are related to 
specific properties of bacteria. Looking at human 
cells, epidemiological studies suggest a link of 
childhood leukaemia with the presence of elec-
tromagnetic fields. In a collaboration including 
epidemiologists at the Swiss TPH institute, the 
group is contributing to a project assessing the 
potential effects of electromagnetic fields on 
human cells in terms of epigenetic modifications.
www.swisstph.ch/about-us/departments/
medical-parasitology-infection-biology/
bioinformatics.html

Tanja Stadler
Computational Evolution
Department of Biosystems Science and 
Engineering, ETH Zurich, Basel

The Computational Evolution group led by 
Tanja Stadler develops phylogenetic tools to 
understand evolutionary, epidemiological and 
ecological processes from genetic sequencing 
data. Their daily work is focused on defining 
and analyzing stochastic models, implementing 
computational methods, analysing empirical 
data and discussing their new insights with clin-
icians, public health policy makers, ecologists 
and paleontologists. In this way, the group 
addresses questions in a variety of fields, 
ranging from epidemiology, public health and 
medicine, to ecology, evolution and language 
evolution. 

As an illustration, the group applied statistical 
programs they had developed for HIV and 
Hepatitis C to estimate the dynamics of the 
very recent Ebola virus epidemic in West-Africa. 
Using this, Tanja Stadler and her team were 
able to assess the average number of infections 
caused by one infected individual, the expected 
lengths of incubation of Ebola and the period 
during which an individual is infectious – three 
parameters which give an estimation of the 
scale of an epidemic and are essential for health 
organizations in the development of strategies 
to contain one.

See also article “Understanding Ebola”, on the 
cover page of this newsletter.
www.bsse.ethz.ch/cevo

Seven new groups join SIB 
Christian Ahrens 
Bioinformatics & Proteogenomics
Institute for Plant Production Sciences, 
Agroscope, Zurich

Christian Ahren's group uses and develops bio-
informatics tools for the integration and analysis 
of datasets provided by experimental biologists 
(genome sequences, gene and protein expres-
sion data, metabolomics data). One focus has 
been to exploit the unique advantages of pro-
tein expression data.

The group has developed or contributed to two 
publicly available web services: PeptideRank 
allows the prediction of the best-suited unique 
peptides for targeted quantitative proteomics 
approaches, while Protter allows the visualiza-
tion of the topology of membrane proteins inte-
grated with experimental data and data from a 
variety of reference annotation sources.

Another focus is on proteogenomics, i.e. the 
identification of all proteins that are encoded in a 
genome. The recent identification of unannotat-
ed small proteins that have key biological func-
tions has indeed demonstrated that scientists are 
still unable to identify every element in a genome 
which gives rise to a protein. Yet such knowledge 
is crucial for major fields of study – from systems 
biology to predicting gene regulatory, interaction 
and metabolic networks. The group is currently 
focusing on proteogenomics for prokaryotes.
	Protter: http://wlab.ethz.ch/protter/start/
	PeptideRank: http://wlab.ethz.ch/peptiderank/
	www.agroscope.admin.ch/aktuell/index.html? 

lang=en

Manfred Claassen
Computational Single Cell Biology  
Institute for Molecular Systems,  
ETH Zurich

The Computational Single Cell Biology group 
led by Manfred Claassen carries out research to 
understand the composition of heteroge neous 
cell populations and how these populations  
perform in the context of cancer and immune 
biology. The phenotypes of multicellular organ-
isms depend on an intricate interplay between 
such cell populations and characteristically 
complex diseases, such as cancer, are caused 
by a disruption of this interplay or a cell popula-
tion whose nature has been altered.

The Claassen lab develops approaches to sum-
marize molecular and functional properties of 
heterogeneous cell populations on the basis of 
single cell resolved data sources. Specifically, 
the group builds on concepts from statistics, 
machine learning and mathematical optimiza-
tion to develop probabilistic approaches that 
are used to describe biological systems from 
experimental data, and to design experiments 
that will validate hypotheses derived from com-
putational analyses.

Using their approaches, the Claassen lab con-
tributes to the understanding of complex bio-
logical systems and how their alteration may 
lead to disease. Such information can then be 
used to pinpoint therapeutic targets with a per-
spective to designing drugs.
www.imsb.ethz.ch/research/claassen.html

Rudi Gunawan 
Chemical and Biological Systems 
Engineering, Institute for Chemical and 
Bioengineering, ETH Zurich

Advances in molecular biology over the past 
few decades have provided scientists with 
increasingly detailed information of cellular 
states, including genes, mRNAs, proteins and 
metabolites. This wealth of data presents an 
unprecedented opportunity to address biologic-
al and medical questions in a more quantita-
tive manner. However, there still exist important  
challenges when it comes to using heteroge-
neous biological data, particularly in inferring  
net works such as gene regulatory and cell 
signal ling networks.

The Chemical and Biological Systems engi n-
eering Group led by Rudi Gunawan develops 
enabling technology for systems modelling 
and the analysis of chemical and biological 
networks. Their research spans many aspects 
of biology, from gene and metabolic networks 
in single cells to the ageing process in humans 
and model organisms, to bioreactors of cell 
culture fermentation in the pharmaceutical 
industry. Besides building biological network 
models from data that often have poor in for-
mation content, the group is also interested 
in understanding the dynamics of biological 
systems – including oscillations in circadian 
rhythms, switching behaviour in cell death 
signalling and the formation and accumulation 
of mitochondrial DNA mutations.
www.cabsel.ethz.ch

Update on ELIXIR
ELIXIR, the European Life Science 
Infrastructure for Biological Informa-
tion, has just published its Scientific 
Programme. Prepared in collabora-
tion with more than 100 scientists 
from all of ELIXIR’s national nodes, 
this programme sets out the focus 
of activities that ELIXIR partners will  
carry out over the current five-year  
period (2014-2018). 
www.e l i x i r -europe.org /sys tem/
files/documents/elixir_scientific_
programme_0.pdf

Recently identified by the European 
Council as one of Europe’s three pri-
ority research infrastructures, ELIXIR 
has been invited to respond to the 
INFRADEV-3 call by 14 January 2015. 
The project has been named “ELIXIR-
EXCELERATE”. The Head of Nodes 
group met in Amsterdam in October 
to prepare the grant application with 
three objectives in mind: building the 
needed capacity in countries which do 
not yet have an adequate bioinformat-
ics infrastructure, developing technical 
services for the European Life Science 
community and laying the foundation 
for the long-term sustainability of core 
resources. 

Torsten Schwede, Leader of the SIB  
Com putational Structural Biology 
Group and Member of the SIB Board 
of Directors was appointed Chair of 
the ELIXIR Board as of 1 January 2015.

SIB Awards 2015
Talented researchers all over the world 
are encouraged to apply

A wind of change is blowing on the SIB 
Awards. SIB now proposes three award 
categories and encourages talented sci-
entists, not only in Switzerland but also 
throughout the world, to apply. 

The three Award categories are:

SIB International Young 
Bioinformatician Award 2015
This award recognizes the excellent and 
promising career of a young scientist, or a 
project he/she has carried out, or a paper 
he/she has published in the field of bio-
informatics or computational biology. 

SIB International Bioinformatics 
Resource Award 2015
This award recognizes a bioinformatics 
resource (database, infrastructure, code-
base, analysis framework, visualization 
tool, etc.) that is breaking new ground 
conceptually and/or technically. 

SIB Best Swiss Bioinformatics 
Graduate Paper 2015
This award recognizes a paper in the field 
of bioinformatics or computational biology 
published by a scientist currently working 
on a PhD or having obtained his/her PhD 
degree recently. 

Closing date for entries:  
31 January 2015

The SIB Awards 2015 will be presented at the 
[BC]2 Conference in Basel between 7 and 10 June.

More information and general conditions are avail-
able at: www.isb-sib.ch/research/sib-awards.html

Join us in Basel for [BC]2 in June 2015
A new conference format
The Basel Computational Biology Conference is the key computational biology event in Switzerland organized by SIB and one of the largest and 
most important computational biology events in Europe next year.
During three days, conference participants will have the opportunity to learn about cutting-edge research in computational biology and bioinformatics 
and to network with other members of our community.
[BC]2 will feature keynotes by international experts, present the latest scientific results and organize workshops, tutorials and poster sessions.
Confirmed keynote speakers for [BC]2 2015 include:
 Søren Brunak, Department of Systems Biology, Technical University of Denmark, Denmark 
 Andrea Califano, Columbia University, NY, USA 
 David Eisenberg, Institute for Genomics and Proteomics, UCLA, CA, USA 
 Roderic Guigó, Centre for Genomic Regulation (CRG) and Universitat Pompeu Fabra (UPF), Barcelona, Spain 
 Suzanna Lewis, Lawrence Berkeley National Laboratory, CA, USA 
 Katie Pollard, Gladstone Institutes, UCSF, CA, USA 
 Ron Shamir, Tel Aviv University, Israel

ELIXIR Innovation and SME Forum – 9 June 2015 
Pharma and biotech companies are invited to attend this event, organized in parallel with [BC]2, and to find out how bioinformatics resources can 
support their research and development projects. 

Please join us from 7 to 10 June 2015 at the Congress Centre in Basel. 

More information available at: Bc2.ch

A new visual concept
To inaugurate this new conference format, [BC]2 also freshened its image and turned to the French digital artist, Miguel Chevalier, who is a pioneer 
of virtual and digital art. [BC]2 has a long tradition of stimulating a dialogue between art and science. 
For its new look, [BC]2 introduces the work of Miguel Chevalier which, in many aspects, mirrors the work of computational biologists who seek 
the underlying rules that govern the development and function of living organisms, and then use these principles to model the process by way of 
computer simulation. www.miguel-chevalier.com/

News in brief

SIB and Campus Biotech in Geneva
A new centre of excellence in biotechnology and life science research is being set up 
in the Lake Geneva Region: Campus Biotech Geneva is converting the former Merck 
Serono headquarters into a research facility. 
SIB is closely associated with this endeavour, in particular through its involvement 
in personalized health research. Members of SIB groups Swiss-Prot and Vital-IT 
entered the new facility at the beginning of November to contribute their expertise to 
this far-reaching venture. www.campusbiotech.ch

UniProt grant renewal for Swiss-Prot 
The UniProt grant that funds part of the Swiss-Prot group has been successfully 
renewed for a period of 45 months. 
The Swiss-Prot group manually annotates and reviews the data available in UniProt – 
the Universal Protein Resource accessible to life science researchers the world over. 
This grant renewal underlines the quality and importance of work performed by the 
Swiss-Prot annotators. 
UniProt, which is a collaboration between the European Bioinformatics Institute 
(EMBL-EBI), the Protein Information Resource (PIR) and SIB, is a remarkable col-
laborative effort that takes full advantage of the contributions of several partners. A 
collaborative effort which helps shape resources for the construction of ELIXIR as well 
as for NIH’s “Big Data to Knowledge” (BD2K) initiative.

Training the next generation of bioinformaticians,  
SIB PhD Fellowship programme 2014
In September 2014, SIB launched the second call for its Fellowship programme 
aiming to offer first class bioinformatics training to a selection of outstanding PhD 
students and to promote bioinformatics research for the life sciences.
Thanks to the generous support and trust of the Leenaards Foundation, the R. Geigy 
Foundation, the University of Geneva and the University of Lausanne, the SIB 
Fellowship Programme gives some of the most talented students in the world the 
opportunity to carry out their PhD research in one of the SIB groups. 

Ron Appel and SIB Swiss Institute of Bioinformatics  
honoured with the BioAlps Award 2014
Ron Appel received the BioAlps Award 2014, recognizing his major contribution to the creation and successful 
development of SIB. The purpose of the BioAlps Award is to honour a person without whom western 
Switzerland would not enjoy its extraordinary international reputation in the field of life sciences. As Co-
founder and Executive Director of SIB, Ron Appel has been a key figure in enabling Swiss bioinformatics to 
rank among the world leaders in this discipline. He is a pioneer in bioinformatics. And SIB, which he has been 
directing since 2007, provides indispensable support to the research community, notably through the more 
than 150 bioinformatics resources accessible from its portal ExPASy.

SIB is instrumental to good science in Switzerland 
and through its leading position on the European 
and worldwide bioinformatics scene, the Insti-
tute contributes to Switzerland’s international 
reputation in terms of expertise and know-
how. The Award was presented by Dr Benoît 
Dubuis, President of BioAlps, during the trad-
itional BioAlps Networking Day on 9 October in 
Neuchâtel in the presence of many important 
players in the life science field. 

The BioAlps Award symbolizes interdisciplinarity 
and collaboration which are so essential for 
life science research and which SIB embodies 
through its missions and activities. Benoît Dubuis 

stated that he was delighted to present this award to Ron Appel and SIB because “Ron Appel is leading one 
of the rare life science organizations which is able to bring together so many entities with so much elegance”.  

The challenges our society is facing – health, food and energy production, sustainability and environmental 
protection – cannot be resolved without bioinformatics expertise and without SIB. Ron Appel said he was 
“proud to receive this Award which honours SIB’s expertise and the contribution of Swiss bioinformaticians 
to the progress of life sciences. And SIB can be proud, as it is a model of intercantonal and interinstitutional 
collaboration. A model which has proven its efficiency and which is being used today for the construction of 
ELIXIR, the European Life Science Infrastructure for Biological Information”. 

BioAlps "4à6" event with SIB
BioAlps' "4à6" is a series of events organized in each of the seven cantons of western Switzerland. They take place between 4 p.m. and 6 p.m., and offer participants an insight into the activities of major 
players in the biotechnology and medical technology sectors, as well as an opportunity to network.

SIB will host a "4à6" event on 29 January 2015 in Lausanne. Biotech and pharma industries are invited to attend to get an overview of SIB’s wide range of expertise and services, with concrete examples 
of how SIB can support their research and development activities. 

Location: University of Lausanne, Anthropôle, Auditorium 1129

More information and registration at: www.bioalps.org/biotechnology/bioalps-institutsuisse-bioinformatique-2015-1405.html
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Peter Kunszt
Service and Support for Science IT (S3IT) 
University of Zurich 

The Service and Support for Science IT (S3IT)  
unit led by Peter Kunszt provides IT infra-
structure, software, tools and services to the 
research groups of the University of Zurich, 
mainly for the life sciences and medicine. 
Besides local projects, S3IT also takes part in 
national projects and cooperates with similar 
technology-oriented groups to ensure that its 
expertise is always up-to-date.

Data management, analysis and modelling 
have become key challenges in the life sciences 
and medicine, driven by two fields: bioinformat-
ics and medical informatics. The volume and 
variety of data generated by research groups 
now require challenging data management and 
processing approaches, and the demand will 
rise exponentially in the coming years. 

S3IT supports research groups by operating 
the local infrastructure, providing access to 
standardized tools and services, and by offering 
consulting and training.
www.s3it.uzh.ch

Michel Milinkovitch
Laboratory of Natural and Artificial Evolution
University of Geneva

Combining evolution, development and physics 
has brought about some amazing discoveries. 
As an example, the scales on a crocodile’s jaw 
and face are not scales in the classical sense 
but are, in fact, the result of the skin that has 
literally cracked, much in the way mud cracks 
when drying.

The Laboratory of Natural and Artificial Evolu-
tion led by Michel Milinkovitch combines evolu-
tionary development biology (EvoDevo) and the 
study of physical processes to understand the 
mechanisms which generate complexity and di-
versity in the living world. The group specializes 
in non-classical model species in reptiles and 
mammals – such as crocodiles and hedgehogs 
– and integrates data and analyses from com-
parative genomics, molecular developmental 
genetics, physical experiments, as well as from 
computer modelling and numerical simulations.

The structure and shape of a tissue, an organ 
or even an organism depend not only on the 
underlying genetics but also on physical forces 
and constraints. Indeed, many of these questions 
are conceptually similar to those investigated 
in soft matter physics, statistical physics and 
mechanics.
www.lanevol.org

Christoph Schmid
Computational PathoGenOmics
Swiss Tropical and Public Health Institute, 
Basel

The Computational PathoGenOmics group led 
by Christoph Schmid focuses on the analysis of 
data derived from recent high throughput assays 
– methods used to conduct millions of chemical, 
genetic and pharmacological tests on samples – 
and develops and applies computational meth-
ods to address research questions in the fields 
of infection biology and public health. The group 
is involved in projects that assess genome se-
quences of a variety of pathogenic organisms, 
or the epigenetic profiles – i.e. the study of traits 
that are not associated with changes in the DNA 
sequence, or the levels of gene expression in a 
set of disease models. 
The group is particularly interested in variants 
in the genome sequences which are related to 
specific properties of bacteria. Looking at human 
cells, epidemiological studies suggest a link of 
childhood leukaemia with the presence of elec-
tromagnetic fields. In a collaboration including 
epidemiologists at the Swiss TPH institute, the 
group is contributing to a project assessing the 
potential effects of electromagnetic fields on 
human cells in terms of epigenetic modifications.
www.swisstph.ch/about-us/departments/
medical-parasitology-infection-biology/
bioinformatics.html

Tanja Stadler
Computational Evolution
Department of Biosystems Science and 
Engineering, ETH Zurich, Basel

The Computational Evolution group led by 
Tanja Stadler develops phylogenetic tools to 
understand evolutionary, epidemiological and 
ecological processes from genetic sequencing 
data. Their daily work is focused on defining 
and analyzing stochastic models, implementing 
computational methods, analysing empirical 
data and discussing their new insights with clin-
icians, public health policy makers, ecologists 
and paleontologists. In this way, the group 
addresses questions in a variety of fields, 
ranging from epidemiology, public health and 
medicine, to ecology, evolution and language 
evolution. 

As an illustration, the group applied statistical 
programs they had developed for HIV and 
Hepatitis C to estimate the dynamics of the 
very recent Ebola virus epidemic in West-Africa. 
Using this, Tanja Stadler and her team were 
able to assess the average number of infections 
caused by one infected individual, the expected 
lengths of incubation of Ebola and the period 
during which an individual is infectious – three 
parameters which give an estimation of the 
scale of an epidemic and are essential for health 
organizations in the development of strategies 
to contain one.

See also article “Understanding Ebola”, on the 
cover page of this newsletter.
www.bsse.ethz.ch/cevo

Seven new groups join SIB 
Christian Ahrens 
Bioinformatics & Proteogenomics
Institute for Plant Production Sciences, 
Agroscope, Zurich

Christian Ahren's group uses and develops bio-
informatics tools for the integration and analysis 
of datasets provided by experimental biologists 
(genome sequences, gene and protein expres-
sion data, metabolomics data). One focus has 
been to exploit the unique advantages of pro-
tein expression data.

The group has developed or contributed to two 
publicly available web services: PeptideRank 
allows the prediction of the best-suited unique 
peptides for targeted quantitative proteomics 
approaches, while Protter allows the visualiza-
tion of the topology of membrane proteins inte-
grated with experimental data and data from a 
variety of reference annotation sources.

Another focus is on proteogenomics, i.e. the 
identification of all proteins that are encoded in a 
genome. The recent identification of unannotat-
ed small proteins that have key biological func-
tions has indeed demonstrated that scientists are 
still unable to identify every element in a genome 
which gives rise to a protein. Yet such knowledge 
is crucial for major fields of study – from systems 
biology to predicting gene regulatory, interaction 
and metabolic networks. The group is currently 
focusing on proteogenomics for prokaryotes.
	Protter: http://wlab.ethz.ch/protter/start/
	PeptideRank: http://wlab.ethz.ch/peptiderank/
	www.agroscope.admin.ch/aktuell/index.html? 

lang=en

Manfred Claassen
Computational Single Cell Biology  
Institute for Molecular Systems,  
ETH Zurich

The Computational Single Cell Biology group 
led by Manfred Claassen carries out research to 
understand the composition of heteroge neous 
cell populations and how these populations  
perform in the context of cancer and immune 
biology. The phenotypes of multicellular organ-
isms depend on an intricate interplay between 
such cell populations and characteristically 
complex diseases, such as cancer, are caused 
by a disruption of this interplay or a cell popula-
tion whose nature has been altered.

The Claassen lab develops approaches to sum-
marize molecular and functional properties of 
heterogeneous cell populations on the basis of 
single cell resolved data sources. Specifically, 
the group builds on concepts from statistics, 
machine learning and mathematical optimiza-
tion to develop probabilistic approaches that 
are used to describe biological systems from 
experimental data, and to design experiments 
that will validate hypotheses derived from com-
putational analyses.

Using their approaches, the Claassen lab con-
tributes to the understanding of complex bio-
logical systems and how their alteration may 
lead to disease. Such information can then be 
used to pinpoint therapeutic targets with a per-
spective to designing drugs.
www.imsb.ethz.ch/research/claassen.html

Rudi Gunawan 
Chemical and Biological Systems 
Engineering, Institute for Chemical and 
Bioengineering, ETH Zurich

Advances in molecular biology over the past 
few decades have provided scientists with 
increasingly detailed information of cellular 
states, including genes, mRNAs, proteins and 
metabolites. This wealth of data presents an 
unprecedented opportunity to address biologic-
al and medical questions in a more quantita-
tive manner. However, there still exist important  
challenges when it comes to using heteroge-
neous biological data, particularly in inferring  
net works such as gene regulatory and cell 
signal ling networks.

The Chemical and Biological Systems engi n-
eering Group led by Rudi Gunawan develops 
enabling technology for systems modelling 
and the analysis of chemical and biological 
networks. Their research spans many aspects 
of biology, from gene and metabolic networks 
in single cells to the ageing process in humans 
and model organisms, to bioreactors of cell 
culture fermentation in the pharmaceutical 
industry. Besides building biological network 
models from data that often have poor in for-
mation content, the group is also interested 
in understanding the dynamics of biological 
systems – including oscillations in circadian 
rhythms, switching behaviour in cell death 
signalling and the formation and accumulation 
of mitochondrial DNA mutations.
www.cabsel.ethz.ch

Update on ELIXIR
ELIXIR, the European Life Science 
Infrastructure for Biological Informa-
tion, has just published its Scientific 
Programme. Prepared in collabora-
tion with more than 100 scientists 
from all of ELIXIR’s national nodes, 
this programme sets out the focus 
of activities that ELIXIR partners will  
carry out over the current five-year  
period (2014-2018). 
www.e l i x i r -europe.org /sys tem/
files/documents/elixir_scientific_
programme_0.pdf

Recently identified by the European 
Council as one of Europe’s three pri-
ority research infrastructures, ELIXIR 
has been invited to respond to the 
INFRADEV-3 call by 14 January 2015. 
The project has been named “ELIXIR-
EXCELERATE”. The Head of Nodes 
group met in Amsterdam in October 
to prepare the grant application with 
three objectives in mind: building the 
needed capacity in countries which do 
not yet have an adequate bioinformat-
ics infrastructure, developing technical 
services for the European Life Science 
community and laying the foundation 
for the long-term sustainability of core 
resources. 

Torsten Schwede, Leader of the SIB  
Com putational Structural Biology 
Group and Member of the SIB Board 
of Directors was appointed Chair of 
the ELIXIR Board as of 1 January 2015.

SIB Awards 2015
Talented researchers all over the world 
are encouraged to apply

A wind of change is blowing on the SIB 
Awards. SIB now proposes three award 
categories and encourages talented sci-
entists, not only in Switzerland but also 
throughout the world, to apply. 

The three Award categories are:

SIB International Young 
Bioinformatician Award 2015
This award recognizes the excellent and 
promising career of a young scientist, or a 
project he/she has carried out, or a paper 
he/she has published in the field of bio-
informatics or computational biology. 

SIB International Bioinformatics 
Resource Award 2015
This award recognizes a bioinformatics 
resource (database, infrastructure, code-
base, analysis framework, visualization 
tool, etc.) that is breaking new ground 
conceptually and/or technically. 

SIB Best Swiss Bioinformatics 
Graduate Paper 2015
This award recognizes a paper in the field 
of bioinformatics or computational biology 
published by a scientist currently working 
on a PhD or having obtained his/her PhD 
degree recently. 

Closing date for entries:  
31 January 2015

The SIB Awards 2015 will be presented at the 
[BC]2 Conference in Basel between 7 and 10 June.

More information and general conditions are avail-
able at: www.isb-sib.ch/research/sib-awards.html

Join us in Basel for [BC]2 in June 2015
A new conference format
The Basel Computational Biology Conference is the key computational biology event in Switzerland organized by SIB and one of the largest and 
most important computational biology events in Europe next year.
During three days, conference participants will have the opportunity to learn about cutting-edge research in computational biology and bioinformatics 
and to network with other members of our community.
[BC]2 will feature keynotes by international experts, present the latest scientific results and organize workshops, tutorials and poster sessions.
Confirmed keynote speakers for [BC]2 2015 include:
 Søren Brunak, Department of Systems Biology, Technical University of Denmark, Denmark 
 Andrea Califano, Columbia University, NY, USA 
 David Eisenberg, Institute for Genomics and Proteomics, UCLA, CA, USA 
 Roderic Guigó, Centre for Genomic Regulation (CRG) and Universitat Pompeu Fabra (UPF), Barcelona, Spain 
 Suzanna Lewis, Lawrence Berkeley National Laboratory, CA, USA 
 Katie Pollard, Gladstone Institutes, UCSF, CA, USA 
 Ron Shamir, Tel Aviv University, Israel

ELIXIR Innovation and SME Forum – 9 June 2015 
Pharma and biotech companies are invited to attend this event, organized in parallel with [BC]2, and to find out how bioinformatics resources can 
support their research and development projects. 

Please join us from 7 to 10 June 2015 at the Congress Centre in Basel. 

More information available at: Bc2.ch

A new visual concept
To inaugurate this new conference format, [BC]2 also freshened its image and turned to the French digital artist, Miguel Chevalier, who is a pioneer 
of virtual and digital art. [BC]2 has a long tradition of stimulating a dialogue between art and science. 
For its new look, [BC]2 introduces the work of Miguel Chevalier which, in many aspects, mirrors the work of computational biologists who seek 
the underlying rules that govern the development and function of living organisms, and then use these principles to model the process by way of 
computer simulation. www.miguel-chevalier.com/

News in brief

SIB and Campus Biotech in Geneva
A new centre of excellence in biotechnology and life science research is being set up 
in the Lake Geneva Region: Campus Biotech Geneva is converting the former Merck 
Serono headquarters into a research facility. 
SIB is closely associated with this endeavour, in particular through its involvement 
in personalized health research. Members of SIB groups Swiss-Prot and Vital-IT 
entered the new facility at the beginning of November to contribute their expertise to 
this far-reaching venture. www.campusbiotech.ch

UniProt grant renewal for Swiss-Prot 
The UniProt grant that funds part of the Swiss-Prot group has been successfully 
renewed for a period of 45 months. 
The Swiss-Prot group manually annotates and reviews the data available in UniProt – 
the Universal Protein Resource accessible to life science researchers the world over. 
This grant renewal underlines the quality and importance of work performed by the 
Swiss-Prot annotators. 
UniProt, which is a collaboration between the European Bioinformatics Institute 
(EMBL-EBI), the Protein Information Resource (PIR) and SIB, is a remarkable col-
laborative effort that takes full advantage of the contributions of several partners. A 
collaborative effort which helps shape resources for the construction of ELIXIR as well 
as for NIH’s “Big Data to Knowledge” (BD2K) initiative.

Training the next generation of bioinformaticians,  
SIB PhD Fellowship programme 2014
In September 2014, SIB launched the second call for its Fellowship programme 
aiming to offer first class bioinformatics training to a selection of outstanding PhD 
students and to promote bioinformatics research for the life sciences.
Thanks to the generous support and trust of the Leenaards Foundation, the R. Geigy 
Foundation, the University of Geneva and the University of Lausanne, the SIB 
Fellowship Programme gives some of the most talented students in the world the 
opportunity to carry out their PhD research in one of the SIB groups. 

Ron Appel and SIB Swiss Institute of Bioinformatics  
honoured with the BioAlps Award 2014
Ron Appel received the BioAlps Award 2014, recognizing his major contribution to the creation and successful 
development of SIB. The purpose of the BioAlps Award is to honour a person without whom western 
Switzerland would not enjoy its extraordinary international reputation in the field of life sciences. As Co-
founder and Executive Director of SIB, Ron Appel has been a key figure in enabling Swiss bioinformatics to 
rank among the world leaders in this discipline. He is a pioneer in bioinformatics. And SIB, which he has been 
directing since 2007, provides indispensable support to the research community, notably through the more 
than 150 bioinformatics resources accessible from its portal ExPASy.

SIB is instrumental to good science in Switzerland 
and through its leading position on the European 
and worldwide bioinformatics scene, the Insti-
tute contributes to Switzerland’s international 
reputation in terms of expertise and know-
how. The Award was presented by Dr Benoît 
Dubuis, President of BioAlps, during the trad-
itional BioAlps Networking Day on 9 October in 
Neuchâtel in the presence of many important 
players in the life science field. 

The BioAlps Award symbolizes interdisciplinarity 
and collaboration which are so essential for 
life science research and which SIB embodies 
through its missions and activities. Benoît Dubuis 

stated that he was delighted to present this award to Ron Appel and SIB because “Ron Appel is leading one 
of the rare life science organizations which is able to bring together so many entities with so much elegance”.  

The challenges our society is facing – health, food and energy production, sustainability and environmental 
protection – cannot be resolved without bioinformatics expertise and without SIB. Ron Appel said he was 
“proud to receive this Award which honours SIB’s expertise and the contribution of Swiss bioinformaticians 
to the progress of life sciences. And SIB can be proud, as it is a model of intercantonal and interinstitutional 
collaboration. A model which has proven its efficiency and which is being used today for the construction of 
ELIXIR, the European Life Science Infrastructure for Biological Information”. 

BioAlps "4à6" event with SIB
BioAlps' "4à6" is a series of events organized in each of the seven cantons of western Switzerland. They take place between 4 p.m. and 6 p.m., and offer participants an insight into the activities of major 
players in the biotechnology and medical technology sectors, as well as an opportunity to network.

SIB will host a "4à6" event on 29 January 2015 in Lausanne. Biotech and pharma industries are invited to attend to get an overview of SIB’s wide range of expertise and services, with concrete examples 
of how SIB can support their research and development activities. 

Location: University of Lausanne, Anthropôle, Auditorium 1129

More information and registration at: www.bioalps.org/biotechnology/bioalps-institutsuisse-bioinformatique-2015-1405.html
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About SIB www.isb-sib.ch
SIB Swiss Institute of Bioinformatics is an academic not-for-profit foundation, recognized of public 
utility and which federates bioinformatics activities throughout Switzerland. Its two-fold mission 
is to provide world-class core bioinformatics resources to the life science research community at 
both the national and international levels in key fields such as genomics, proteomics and systems 
biology, as well as to lead and coordinate the field of bioinformatics in Switzerland.

SIB has a long-standing tradition of producing state-of-the-art software for the life science research 
community, as well as carefully annotated databases. The Institute includes 52 world-class 
research and service groups that bring together over 650 researchers in the fields of proteomics, 
transcriptomics, genomics, systems biology, structural bioinformatics, evolutionary bioinformatics, 
modelling, imaging, biophysics and population genetics in Basel, Bern, Fribourg, Geneva, 
Lausanne, Lugano and Zurich. SIB expertise is widely appreciated and its infrastructure and 
bioinformatics resources are used by life science researchers worldwide.

Institutional members:
• Agroscope
• Swiss Federal Institute of Technology Lausanne (EPFL)
• Swiss Federal Institute of Technology Zürich (ETH Zurich)
• University of Basel - Biozentrum
• University of Bern
• University of Fribourg
• University of Geneva
• University of Lausanne
• Università della Svizzera Italiana
• University of Zurich
• Geneva School of Business Administration (HEG)
• Ludwig Institute for Cancer Research (LICR)
• Friedrich Miescher Institute for Biomedical Research (FMI)
• Geneva Bioinformatics (GeneBio) S.A.
• Hewlett Packard
• Swiss Tropical and Public Health Institute (Swiss TPH)

A full list of SIB research projects can be found at:  
www.isb-sib.ch/research/projects

What is bioinformatics?
Over the past 30 years, new biological research techniques, along with developments in infor-
mation technology, have increased both the amount and complexity of biological data. This is 
why scientists must often apply information technology to biological problems – a science called 
bioinformatics.

Life scientists use bioinformatics to store, process and analyse large quantities of data to advance 
their knowledge and understanding of biological processes. This, in turn, can lead to scientific 
breakthroughs that enhance our quality of life in fields such as designing better medical treat-
ments or improving crop yields.

SIB | Swiss Institute of Bioinformatics
Quartier Sorge
Bâtiment Génopode
CH-1015 Lausanne
Switzerland
t +41 21 692 40 50
f +41 21 692 40 55
www.isb-sib.ch
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Editorial
The arrival of new technologies is about to revolutionize medical care. For example, with the help of sequenc-
ing, rather than treating a patient’s signs and symptoms, it will be possible to obtain a precise diagnosis and 
a treatment plan that is specific to the patient. This approach to medicine is called “personalized health” and 
aims to administer the right treatment to the right patient at the right moment, thus increasing efficacy and 
saving time, while minimizing negative effects.

New technologies, such as sequencing or imaging, produce “big data”. Managing “big data”, as well as 
analysing and interpreting them, requires bioinformatics expertise in order to convert them into “smart data”, 
such as a consolidated report that supports a physician in establishing the diagnosis and deciding on a 
patient’s treatment. 

Interdisciplinary collaboration is key on the road to a personalized approach in medicine. This is among 
the goals of the Campus Biotech Geneva. This new centre of excellence in biotechnology and life science 
research is being set up in the Lake Geneva Region, bringing together different partners such as SIB.

SIB also continues working on its clinical bioinformatics project, aiming to provide the Swiss medical 
community with a clinical bioinformatics infrastructure that is ready for the change in paradigm engendered 
by the emergence of "big data" and its intelligent use, thus allowing Switzerland to maintain the quality level 
of its outstanding medical services.

Personalized medicine is an enormous venture with huge possibilities and expectations in terms of health 
improvement. SIB is happy to contribute to this endeavour with its wide range of expertise and services and 
is looking forward to taking up these exciting scientific and medical challenges. 

Ron Appel, Executive Director

Contents

Popular Science
In its continuous effort to present the world of bioinformatics to students – old and young – and to laymen, SIB takes part in the following events:

• Musée de la Main: Lausanne, September 2014 – February 2015
The Musée de la Main (Museum of the Hand) in Lausanne opened its most recent exhibition – 
LAB/LIFE – on 25 September, which continues until 22 February 2015. SIB was asked to work 
on the molecular modelling aspect of the exhibition, and offered various types of material that 
stem from bioinformatics tools, such as 3D animation and a 3D model of aspirin, for example, 
which was printed for SIB within the context of a Swiss National Science Foundation Agora grant 
for science communication. In early 2015, SIB will also be conducting a one-week workshop to 
present the world of bioinformatics and drug design. Musée de la main: www.museedelamain.ch

• TecDays: Lausanne, 10 October 2014
TecDays is an initiative of the Swiss Academy of Engineering Sciences to promote understanding 
of scientific and technical training. Schools and various institutions are encouraged to organize 
such an event where students can meet specialists and discover the kind of research they carry 
out, and how it can be applied to everyday life. 
SIB organized an activity called “On genomes and proteins”, in which the new sequencing 
technologies used in research laboratories and the medical and biological data they generate 
were presented. Students then discovered the world of bioinformatics and some of the tools that 
are used to stock, analyse and visualize DNA sequences. As an illustration, the sequencing of 
the human genome was introduced, and the students were able to observe the diagnosis of a 
genetic disease. www.satw.ch/veranstaltungen/tecday/TecDay_Beaulieu.pdf

• Village des Sciences de GENOPOLYS: Montpellier, France, 13-18 October 2014
This event is very much like Geneva’s “Nuit de la Science” (Science Nights), during which 
specialists present all sorts of scientific experiments and manipulations, exhibitions, 
conferences, shows, films, debates and so on. SIB’s exhibition “chromosomewalk.ch” was part 
of the programme with a presentation of the website and related posters. Visitors were invited to 
discover the human genome, DNA, genes, proteins and the world of bioinformatics. 
www.chromosomewalk.ch

• First Swiss health fair – Planète Santé: Lausanne, 13-16 November 2014
The first Swiss health fair, organized by Planète Santé, took place at the Swiss Tech Convention 
Center at EPFL. Many players in the field of public health were present. This event proposed 
a broad range of conferences, debates, events and tests. SIB participated in a stand that 
illustrated how bioinformatics helps geneticists link the notion of phenotype to genotype, and 
talked about the human genome and personalized medicine.

• GOBLET: Toronto, Canada, 14-16 November 2014
Within the framework of the Global Organisation for Bioinformatics Learning, Education & 
Training, the Science Teachers Association of Ontario hosted their own conference to which 
SIB was invited to present its workshop on “Understanding a genetic disease thanks to 
Bioinformatics”. 
education.expasy.org/bioinformatique/Diabetes.html

• Music for a Gene 
Lydie Lane, co-director of the SIB CALIPHO Group, was the initiator and coordinator of this very 
original project. The challenge was to use music to address scientific notions as complex as 
cloning, sequencing, the genome and the chromosome – what Lydie calls “a musical vision” of 
genetic concepts. To do this, SIB asked the French composer Olivier Calmel to write a work for 
a string quartet inspired by the complexity of the human genome. 

Olivier Calmel had to learn the basics of 
genetics and visited the CALIPHO lab 
for a day, during which he attended a 
few experiments, became acquainted 
with specialized equipment and asked 
questions. This was essential for him 
to transpose the scientific concepts 
into emotions. Lydie Lane is a musician 
herself and was able to validate 

“scientifically” Calmel’s understanding of certain aspects and their musical transposition. The 
main recurring theme throughout the work is the musical transposition of a short sequence 
from the UGT8 gene, in which a tiny variation may explain some differences between individual 
musical aptitudes. 
The concert Opus 23 - Music for a Gene was performed by the Ramses Quartet twice during the 
month of June in Geneva. Lydie Lane hopes that it will help people feel less apprehensive about 
science and genetics. The Swiss media were intrigued by the project; an article appeared in one 
of Switzerland’s leading newspapers, the Neue Zürcher Zeitung, and interviews were given on 
the national radio Espace 2, and on a regional TV channel, Léman Bleu.
NZZ: www.nzz.ch/panorama/alltagsgeschichten/so-klingt-unser-erbgut-1.18332194
Espace 2: www.rts.ch/espace-2/programmes/magma/5916260-magma-du-24-06-2014.html
Léman bleu: www.lemanbleu.ch/replay/video.html?VideoID=18382
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Swiss node of ELIXIR
ELIXIR, the European Life Science Infrastructure for Biological Information, is an pan-European 
initiative. Its goal is to orchestrate the collection, quality control and archiving of large amounts 
of biological data produced by life science experiments. ELIXIR is creating an infrastructure that 
integrates research data from all corners of Europe and ensures a seamless service provision that 
it is easily accessible to all.

SIB acts as the Swiss node in this initiative and our Institute, as a provider of various renowned re-
sources to the international life sciences community, plays an important role in the ELIXIR project. 
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NAPOLEOME 
The NAPOLEOME is an interdisciplinary popular 
science project that was conceived by research-
ers at both the University of Lausanne and SIB. 
The name stems from an old oak tree located on 
the premises of the University’s Dorigny campus, 
which is said to have been planted there about 
200 years ago to celebrate Napoleon’s visit to 
Switzerland on 12 May 1800. 

As the project unfolds, the entire sequence of the tree’s genome will be sequenced 
with the aim of studying the genetic diversity within the different parts of the tree. In the 
near future, our society will increasingly be faced with complex genetic information. 
This is why it is important to inform laymen about the challenges involved in genome 
sequencing and genetic diversity. This particular project hopes to make its genetic in-
formation accessible to all by presenting the methods used and discussing the issues 
related to genome sequencing.

Two complementary next generation sequencing methods are used to assemble the 
oak tree’s genome. Vital-IT – SIB’s high performance computing and bioinformatics 
competence centre – plays a key role by providing the expertise, resources and 
development of tools needed to assemble de novo the genome, as well as to predict 
and annotate its genes and their functions. 
www.napoleome.ch/

Understanding Ebola
The current outbreak of the Ebola virus in West-Africa has been 
the largest and deadliest since the disease was first discovered 
in 1976. In order to control its spread, it is crucial to understand 
how the epidemic will develop by estimating essential parameters 
such as the infection’s reproductive number – i.e. the average 
number of infections caused by one infected individual – and the 
expected lengths of both incubation and the periods during which 
an individual is infectious. Tanja Stadler and her group develop 

software which can be used to gain an understanding of the dynamics of an infectious disease based 
on viral genetic sequence data.

The Ebola virus is transmitted from wild animals to humans, and then spreads from human to human via blood 
and other body fluids. The illness was first described in 1976 following two simultaneous outbreaks, one in Sudan 
and the other in the Democratic Republic of Congo in a village near the Ebola River, from which the disease 
takes its name. The current outbreak started in Guinea in the beginning of 2014 and spread by land to Sierra 

Under Pressure
Most of us are acquainted with the term “ruptured aneurysm” and 
what happens if it occurs in the brain. Whether an aneurysm bursts 
or not has to do with blood hydrodynamics and the aneurysm’s 
size and shape. One way of preventing rupture is to promote the 
development of a blood clot within the aneurysm. For the past 
three years, Bastien Chopard and his team have been developing 
a model which predicts the evolution of an aneurysm according to 
its shape, size and blood hydrodynamics as well as that of a blood 

clot that would be artificially induced inside it. Such a model is valuable support for clinicians to help 
them in their treatment decisions. 

Aneurysms are bulges – of all shapes and sizes – that swell out on the side of blood vessels and look a little like 
balloons. Why such formations occur in the first place is not understood, but they create a region in the blood 
vessel which is weakened and has an increased risk of rupture. A ruptured aneurysm causes a haemorrhage 
which, when located in the brain, can cause severe handicaps, not to mention death.

Not all aneurysms burst. This has to do with blood hydrodynamics and the pressure or “wall shear stress”, as well 
as with the biomechanical properties of the wall. In the past, doctors searched for ways to prevent an aneurysm 
from rupturing by diverting the blood flow out of the cavity. This was done by clipping the aneurysm, or more 
recently by inserting a coil into it to promote blood coagulation, or thrombosis. A meshed tube – or stent – can also 
be inserted into the blood vessel in front of the aneurysm neck thus blocking it off and preventing the blood from 
entering the aneurysm. These stents are called “flow diverters”, and the changes they produce in the flow inside 
the aneurysm are expected to induce a blood clot or thrombus.

However, the bio-physical conditions that lead to thrombus formation in an aneurysm are still poorly understood. 
How thrombosis occurs is also important. Blood clots that form slowly are usually far more likely to preserve the 
aneurysm from bursting than those that form too fast. So is it possible to predict the formation of the best blood 
clot possible with regard to a given aneurysm? This is exactly what Bastien Chopard and his team set out to 
understand in a collaborative project – THROMBUS – funded by the European Commission and which has just 
come to an end. 

Once the team had grasped the biological mechanisms of thrombosis, they developed a numerical simulation of 
the process – how it is triggered, how it ends – taking into account the aneurysm’s geometry, blood hydrodynamics, 
wall shear stress, the natural presence of anti-coagulants and so on. They then turned to clinical trials, where they 
observed how patients reacted to given flow diverters. “Sometimes thrombosis doesn’t occur at all, or months 
later, sometimes it is complete, or only partial," explains Bastien Chopard. "So you see how complex the system 
is. How many parameters are involved…”

Following this, Chopard and his team were able to build a spatio-temporal model that is not only original but 
simplifies the coagulation cascade and predicts well the kind of thrombus that forms depending on the shape 
of an aneurysm, and how it will evolve. This kind of tool will prove to be of great value to clinicians who have to 
decide on which type of flow diverter is best for a given patient and how to custom-design it.
THROMBUS Project: www.thrombus-vph.eu/project/general-overview

Research

Leone and Liberia where it is rampant. It has also spread to Nigeria and Senegal, but hit 
these countries much less severely notably because of their stronger health systems.

Based on the viral genetic sequences obtained from blood samples taken from 72 pa-
tients in Sierra Leone, who had been infected shortly after the epidemic hit the country 
in May and June 2014, Tanja Stadler and her team were able to estimate the dynamics 
of the Ebola virus disease by using statistical programs they have been developing in 
recent years – namely within the framework of HIV and hepatitis C. The researchers 
calculated that this particular viral infection has a mean viral reproductive number of 
2.18, an incubation period of about 5 days and an infectious period of 1.2 to 7 days.

Though the results are to be taken with precaution because of the small size of the 
dataset, they are indicative of the dynamics of Ebola. The method developed by Stadler 
and her team also estimates the number of unreported cases of infection to be about 
30%, which helps to assess the true scale of the epidemic. These values are important 
for health organizations in the development of strategies that will contain Ebola, thus 
reducing the reproductive number to a value lower than 1. What Stadler needs now are 
even more recent datasets which will help to refine the results and give a better insight 
into how the Ebola virus is spread. 
Project West Africa EBOV Epidemic: www.bsse.ethz.ch/cevo/research/west-africa-
ebov-epidemic.html
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