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EDITORIAL

Cancer hits millions of people every year around the world. We are all aware of someone who has suffered, or is
suffering, from cancer and the upheaval it causes within a family. Cancer has been the focus of many fields of study
in the continuous search for therapies that can save lives. And bioinformatics is becoming an indispensable support by
offering what is needed to store, process and analyse huge amounts of data.
Today, SIB is a key player in the field, providing knowledge and know-how that help to understand the processes underlying cancer
and to offer personalized treatment. Many of SIB’s some 60 groups spread across Switzerland dedicate their research to cancer. And
there seem to be as many ways of tackling the problem. Tools are created to shed light on the interactions between cancer cells
and healthy cells, or on the predisposition of a patient to cancer. Software programs are written to help detect biomarkers,
analyse panels of drugs or design anti-cancer drugs. And these are just a few of the developments achieved within SIB, each
of which will help to fight different types of cancer, such as leukaemia, the second leading cause of death in children; breast
cancer, the most widespread cancer in women, and prostate cancer, the most frequent cancer in men, to name but three.
For any research to advance, however, collaboration is paramount. The knowledge acquired by the diverse SIB groups is enhanced by the numerous
collaborations they maintain with other institutions. The mosaic of understanding cancer is gradually pieced together, as the scope of issues addressed
is broadened with regard to developing treatments, tools for rapid diagnoses and means of prevention. The aim: heightening the chances of recovery
from a disease which has become distressingly commonplace, in addition to increasing the chances of early diagnosis or even prevention.
Ron Appel, Executive Director

ABOUT SIB

SIB Swiss Institute of Bioinformatics is an independent, not-for-profit foundation recognized of public
utility. SIB helps shape the future of life sciences through excellence in bioinformatics, by providing
life scientists and clinicians in academia and industry with world-class bioinformatics resources and
services, and by leading and coordinating the field of bioinformatics in Switzerland. It has a longstanding tradition of producing state-of-the-art software and carefully annotated databases, such
as UniProtKB/Swiss-Prot, the world’s most widely used source of information on proteins. SIB also
provides leading educational services, data analysis support and bioinformatics research.
SIB includes some 60 world-class research and service groups, which bring together some 700
scientists in the fields of genomics, transcriptomics, proteomics, evolution, population genetics,
systems biology, structural biology, biophysics and clinical bioinformatics, located in the Swiss
cantons of Basel, Bern, Fribourg, Geneva, Ticino, Vaud and Zurich.

WHAT IS BIOINFORMATICS?

With the development of medical and life science technologies that produce gigantic quantities
of data (“big data”), computing has become a central component of modern scientific research,
applied sciences and personalized health.
Bioinformatics brings major advances in many different medical and life science areas, through
the storage, analysis and effective use of “big data” produced by experimentation, as well as
through the production of in silico data knowledge.

www.isb-sib.ch

CANCER RESE
CANCER PREDISPOSITION

Genomics of complex traits, Emmanouil Dermitzakis
In June 2015, Emmanouil Dermitzakis and the GTEx consortium announced the creation of a
resource which provides novel insights into gene expression and how people can be predisposed
to diseases such as cancer.
Every human being is subject to changes in their genes. This is known as genetic variation.
Genetic variation can lead to disease which is frequently caused by a change in the part which
controls how and when a gene is expressed. Changes in this part of the gene will hence affect
the way the gene is present in a given tissue.
A few years ago, a project known as Genotype-Tissue Expression (GTEx) was launched by the
National Institutes of Health (NIH) to create a resource for scientists to study how genetic variation
affects gene activity and predisposition to disease. The resource recently announced by the
consortium of investigators co-led by Dermitzakis is currently built on 1,600 human tissue samples
representing 43 tissue types and will help to understand the molecular mechanisms that give rise
to genetic variation which, in turn, will prove to be indispensable for designing targeted therapies.

BREAST CANCER:
FIGHTING OFF THE FITTEST

FMI Computational Biology, Michael Stadler
Breast cancer is the most common cancer in women throughout the world, with about half a
million deaths caused every year. Michael Stadler and his team were part of a study at the
Friedrich Miescher Institute whose focus is a breast cancer mutation – PIK3CA – which is not only
common but also particularly difficult to fight off. This is because the mutation produces tumours
that are composed of different cell types. Tumour heterogeneity keeps cancer alive, much in the
way diversity within a population makes it healthier. And it is difficult to check because it is like
dealing with many different cancers at the one time.
The bioinformatics involved in this study consisted of comparing the mouse and human tumours
at the level of transcription. This contributed to making the discovery that the PIK3CA mutation
causes mammary cells to go back in time, so to speak, and become stem cells, which in turn
give rise to different lineages of cancer cells. Understanding tumour heterogeneity at the
molecular level will help scientists design therapies to counter it, and stifle cancer progression
as early as possible.

GASTRIC CANCER: ON THE LOOKOUT
FOR NASTY SUGARS
Proteome informatics, Frédérique Lisacek
In June this year, SIB announced their teaming up with Ariana Pharma to develop early detection
tools for gastric cancer. This will be done within a European Consortium – GastricGlycoExplorer.
These tools will rely on the behaviour of sugars – or glycans – that line the surface of gastric tissue
and are extracted following a variety of experimental methods. Frédérique Lisacek and her team
are specialized in the field of glycomics, and their job is to centralize data and identify characteristic
features of the glycan and glycoprotein profiles of healthy tissue versus cancerous tissue.
Gastric cancer affects almost one million people a year world-wide, and is the second leading cause
of cancer-related death across the planet. The sooner cancer is diagnosed the greater the chances
are that a patient will survive. Early diagnosis relies on biomarkers, such as glycans. Glycans are
modified on cancer cells, and have a direct effect on various steps of tumour development such as
cell proliferation, cell interaction, cell migration and cell invasion. Identifying these cancer-related
glycans as well as understanding their role in gastric cancer will provide a “measure” by which
clinicians will be able to diagnose the disease rapidly and offer personalized treatment.

BREAST CANCER:
FRAMED BY NUMBERS
The Systems Biology and Medicine Department of Vital-IT, Ioannis Xenarios
Bioinformatics can be used to build mathematical models which in turn are used to design
experimentation. Ioannis Xenarios and his team were part of an SIB, UNIL and CHUV consortium
led by Dr Marie-Agnès Doucey that combined clinical and experimental biology with mathematical
models. These models allowed them to reduce hugely the number of tests that are usually run,
as well as shed light on how blood vessels develop around tumours at the molecular level. The
results will help target treatment against breast cancer.
Blood vessels irrigate tumours. So, if their growth is checked, tumour progression is also
checked. To do this, however, scientists need to know how blood vessels arise in the first place.
Monocytes are immune cells. The combined approaches showed that breast tumours are able
to transform monocytes by taking away their immune capacities and giving them the power to
promote the growth of blood vessels. Tumours do this via receptors on the monocytes’ surface,
which are involved in signalling pathways.
These results have helped to pinpoint potential therapeutic approaches by blocking the blood
vessel properties of monocytes and redirecting their immune response against the tumour. The
clinical implications are only starting to emerge, and use of this approach for other cancer types
is also being considered.

PERSONALIZED TREATMENT:
LOOKING FOR BIOMARKERS
IOR Bioinformatics Core Unit, Ivo Kwee
Personalized cancer treatment is currently a hot topic. This involves treating patients on an
individual basis. How? According to their genetic make-up; i.e. being able to predict a patient’s
response to a drug before actual treatment, and then devising an optimal regimen. In this light,
Ivo Kwee and his team look for biomarkers – such as particular gene mutations – that can predict
a patient’s response to a given therapy.
With the advent of methods that generate and analyse data at great speed and low cost, the
acquisition of all sorts of data – genome-scale transcriptomics, genomics, epigenomics and
proteomics for instance – has never been easier. The challenge is to integrate these data not only
to understand cancer better but also to offer individual treatment to patients. Kwee is particularly
interested in fusing different kinds of data and designing software programs that can learn them
and make predictions on them.
In the last few years, publicly available genomic data has grown immensely thanks to funding
and data sharing, but without good clinical information on patients they are of little help. And
although personalized medicine is not quite ready for clinical use, in order to reach this goal, it
is necessary for patients and doctors to continue participating in clinical trials, sample collection
and gathering more clinical data.

SIB approaches
cancer research
from various
angles, e.g. on a
molecular level.

LEUKAEMIA: FIGHTING
OFF THE TOUGHEST
Bioinformatics Core Facility, Mauro Delorenzi
In collaboration with researchers from the University Children’s Hospital in Zurich, SIB’s
Bioinformatics Core Facility led by Mauro Delorenzi analysed the effects of a panel of
drugs on children suffering from one of the rare – and fatal – forms of Acute Lymphoblastic
Leukaemia (ALL). Mauro Delorenzi and his team analysed 100 drugs including a few still in
clinical development. Of the panel, venetoclax – which targets a protein known as BCL2 on the
surface of white cells – turned out to be particularly promising as an anti-cancer agent, thus
providing an alternative treatment for this rare form of ALL.
In Switzerland, about 90 cases of Acute Lymphoblastic Leukaemia (ALL) are reported every
year. 80-90% of children suffering from ALL are cured; while the remaining 10-20% probably
suffer from a rare form of ALL. These are the forms that need to be identified and for which
alternative treatments are required. Leukaemia is a cancer of the white blood cells, which are
the heart of our immune system. Blood cells are made in the bone marrow. When a patient is
suffering from leukaemia, immature white blood cells continuously multiply and spread to other
organs while making it difficult for other types of blood cells to develop. Consequently, not only is
the immune system greatly weakened but other organs suffer damage that can be lethal.

EARCH
KEEPING A CLOSE EYE
ON THE LITERATURE

CALIPHO, Amos Bairoch & Lydie Lane
Genomic data is not only increasing but also becoming more and more available for all sorts
of medical applications. Two of the most promising applications are cancer diagnosis and
predicting drug response. Though very rarely mentioned, the correct annotation of mutations,
or variants, which may occur in a given type of cancer, is essential for making good clinical
decisions. Unfortunately, automated tools fail to classify at least 50% of the variants as potentially
pathogenic. This is why it is necessary to go through the literature manually – one of the focuses
of the team led by Amos Bairoch and Lydie Lane.

POPULAR

SCIENCE
RECHERCHE LIVE: SIB TAKES PART
IN THE 200TH ANNIVERSARY
OF THE SWISS ACADEMY OF SCIENCES

In October 2015, SIB took part in an exhibition organized by the University of Geneva,
which was paired with the Swiss Academy of Sciences’ itinerant exhibition to mark its 200th
anniversary. RECHERCHE LIVE had already been shown in many parts of Switzerland, namely
Davos, Lucerne, Zurich, Saint-Gall, Aarau, Bern, Neuchâtel, Basel, Sion and Lausanne, and
travelled to Geneva and Lugano during the month of October. The exhibition was launched in
the presence of Professor Yves Flückiger, Rector of the University of Geneva, and Professor
Thierry Courvoisier, President of the Swiss Academy of Sciences.

UNDERSTANDING HOW
GENES BEHAVE
Computational Single Cell Biology, Manfred Claassen
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Tumours are a world of their own. They are frequently composed of different cell types, all of
which have their own intracellular dynamics and particular interplay with the cells surrounding
them. This makes the study of cancer a challenging one. Technologies known as single-cell
technologies that concentrate on the contents and behaviour of one single cell can address such
a challenge, and the past decade has witnessed remarkable developments in the field. Such
developments include the number of individual cells measured in a single experiment and the
number of monitored components within a cell.
The analysis of the resulting data requires mathematical and computational approaches.
The Claassen lab develops techniques – such as TreeTop – to extract possible cell transition
sequences in the context of various cancers. The team also develops approaches for selecting
models of cancer-related signalling processes that are used as a basis for studying essential
processes such as programmed cell death (apoptosis) for instance. While several single-cell
studies quantify cell variation in different types of cancer at the level of DNA, RNA and proteins,
the resulting multi-scale models are expected to contribute to a greater understanding of cancer
and thus to the development of treatments.

SHUNNING THE IMMUNE SYSTEM
Computational Cancer Biology, David Gfeller
Tumours are extremely complex worlds inhabited by both cancer cells and normal cells. Among
the normal cells are immune cells that have become a central focus in cancer research. Why?
Because these cells should be able to attack the cancer cells, but don’t. David Gfeller and his
team are working on algorithms that will shed light on the interactions between cancer and
immune cells, and how cancer cells are able to shun the immune system. Their results should
guide new therapeutic developments that will target cancer cells’ immune escape mechanisms.

A PERSONALIZED APPROACH
BASED ON WORLDWIDE SHARING
Computational Oncogenomics, Michael Baudis
A “knowledge gap” is rapidly growing between the generation of genome data and their
interpretation in terms of health. Michael Baudis and his team actively curate and distribute
cancer genome datasets and promote an increasing use of data-sharing models. In this light,
the Global Alliance of Genomics and Health – of which both SIB and the University of Zurich
were founding members – is currently establishing data formats as well as recommendations
for ethical and legal frameworks and procedures. Michael Baudis hopes that this will support a
true personalized approach to medical procedures, based on the worldwide sharing of molecular
analysis results and associated anonymized clinical information.

IMMUNOTHERAPY:
THE CASE OF MELANOMA

A workshop for all

SIB offered activities related to its Drug Design Workshop. We have all taken medicine to
relieve pain or fight off an infection. And many of us have known people who are dealing with or
have had to deal with cancer and chemotherapy. A relative. A friend. Sometimes even our own
child. But do we know how today’s drugs are produced? And are we aware of the importance
of bioinformatics in designing them? This is precisely what SIB’s Drug Design workshop sets
out to explain in as simple a way as possible. With this in mind, visitors are invited to design a
drug – whose effects are similar to those of the well-known aspirin but has fewer side effects –
and whose target is the COX protein that has inflammatory properties. They can also try their
hand at designing a drug against the BRAF protein which is involved in skin cancer, or the
recently discovered IDO1 protein that is produced by cancer cells. Each workshop is adapted
to all levels of understanding so that as many visitors as possible are able to benefit from it.

A huge success

SIB’s stand was a huge success. About 2,000 people visited the entire exhibition, and SIB’s
stand welcomed about 400 students and 20 school classes! For the occasion, a game had
been created for children, and unexpectedly became the basis for explaining the concept of
Drug Design to young and old alike!

Drug Design Workshop: a new activity, a new site

The Drug Design Workshop’s most recent development is an activity focused on a protein
known as IDO1, which is produced in large quantities by cancer cells, and ultimately helps
them evade the immune system. Students are introduced to a bioinformatics tool with which
they can design a molecule that binds to IDO1 and stops it from helping cancer cells escape
the immune system – thus designing a drug. In November 2015, an English version of the
workshop was put online: http://www.drug-design-workshop.ch/
French version:
http://www.atelier-drug-design.ch/ido1.php

English version:
http://www.drug-design-workshop.ch/ido1.php

Links to IDO1 workshop

Various therapies have evolved over the years in the fight against cancer. One of these is cancer
immunotherapy which uses the immune system to treat cancer. Research in this field has been
very active and fruitful in the last decades, including the research conducted by SIB’s Molecular
Modelling group led by Olivier Michielin and Vincent Zoete.
Cancer cells carry molecules on their membranes that are slightly different from those on healthy
cells. Immunotherapy twists the immune system to recognize these molecules (or antigens)
and attack the tumour cells that carry them. This type of therapy is promising for metastatic
melanoma where clinical studies have shown significant – if not complete – tumour regression
in patients.
Michielin, Zoete and their team have developed in silico approaches that are used to design
receptors on a certain type of immune cell (T cells) that target melanoma antigens. When these
receptors were expressed on the T cell membranes, the cells multiplied better in vitro besides
killing off the tumour cells more effectively. The next step is to try this out in vivo in the hope that
the results will be just as encouraging.
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Molecular Modelling Group, Olivier Michielin & Vincent Zoete

SIB TRAINING NEWS
Community needs

The SIB Training programme for 2016 is online and includes over
30 short and long training events. To ensure that the programme
takes into account the needs of the SIB training audience, which
is composed of life/computer scientists in academia and industry,
the SIB Training and Outreach Group analysed hundreds of
feedback forms that were returned by participants of previous
trainings. The results showed that the top ten needs are all
related to high-throughput genomic data analysis, statistics and
diverse programming methods, which are required in the majority
of molecular and cellular biology research projects today.
To meet this demand, we have introduced the “First Steps
with” series and increased the number of courses on highthroughput genomic data analysis. The “First Steps with” is
a series of 1-day courses on a basic tool environment, with

In autumn 2015, the SIB Swiss Institute of Bioinformatics
launched its new institutional website. Its objective is
to give helpful guidance to visitors and to provide SIB’s
stakeholders with a clear overview of the activities and
services of the Institute and its groups, as well as give
easy access to SIB’s resources and databases, and
provide the public with information about bioinformatics.
The new design is responsive, and optimized to display on
mobile devices. Have a look: www.isb-sib.ch.

Christiane Langenberger (middle) at SIB's 15th anniversary next to Johannes
R. Randegger, SIB Honorary President.
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The SIB Award 2015 laureates (f.l.t.r.: Inanc Birol, Shijulal Nelson-Sathi and
Hannes Röst Steiner).

NEW SIB INSTITUTIONAL
WEBSITE – LAUNCH
IN AUTUMN 2015

It is with great sadness that we learned of the passing of
Christiane Langenberger last August. Christiane Langenberger
was strongly involved with SIB and, over the years, helped our
institute develop into a mature institution. She was President
of the SIB Foundation Council from 1998 to 2006, a Member
of the Board of Directors from 2006 to 2008 and Honorary
President of our Foundation Council as of 2008. With her
characteristic energy, sense of diplomacy and tact, she
worked hard to defend SIB’s interests, as she did for all the
causes she believed in, one of which was the importance of
science in Switzerland. At SIB, Christiane Langenberger will
be well remembered and greatly missed.

© SIB

The SIB Awards 2015 ceremony took place during the 12th
[BC]2 Conference in Basel on 9 June 2015. The genome
assembly resource “ABySS” developed by the group of Inanc
Birol (British Columbia Cancer Agency) received the SIB
International Bioinformatics Resource Award 2015.
Shijulal Nelson-Sathi (Heinrich-Heine-Universität Düsseldorf)
won the SIB International Young Bioinformatician Award 2015
for his research on “Major gene fluxes in prokaryote evolution”.
Hannes Röst Steiner (ETH Zurich) obtained the SIB Best
Swiss Bioinformatics Graduate Paper Award 2015 for his
paper “OpenSWATH enables automated, targeted analysis of
data-independent acquisition MS data”.
The call for the next edition of the SIB Awards will be issued in
the second half of 2016, and the laureates will be announced
in 2017 during the [BC]2 conference in Basel.

OBITUARY FOR SIB
HONORARY PRESIDENT
CHRISTIANE
LANGENBERGER

© SIB

SIB AWARDS 2015:
THREE LAUREATES
AWARDED DURING [BC]2

many exercises based on real biological examples. We started
the series with topics on Unix commands and R, and we are
now planning to extend the series to Python and Perl.

SIB PhD Training Network – connecting
PhD students

In summer, two key SIB PhD Training Network events took
place. At the annual retreat, young scientists met their peers
to present their projects and discuss science and careers with
Michael Rebhan (Novartis Institutes for BioMedical Research).
During the unique special "Bioinformatics in the Chalet", PhD
students worked together to learn how to develop original
research projects. Christine Brun (TAGC/INSERM, France)
and Amos Bairoch (SIB and Unige) helped organizers Marc
Robinson-Rechavi (SIB and UniL) and Patricia Palagi (SIB)
guide the students throughout the week.

[BC]2 2015 :
OVER 500 SCIENTISTS

ELIXIR-EXCELERATE
PROJECT KICKED-OFF

From 7 to 10 June 2015 the 12th [BC]2 Basel Computational
Biology Conference took place in Basel. The event was
organized by SIB and the Biozentrum of the University
of Basel in collaboration with SystemsX.ch. This key
computational biology event attracted 500 international
scientists attending an outstanding scientific programme. It
included key note lectures, workshops, tutorials as well as
presentations of selected abstracts. Another highlight was
the SIB / ELIXIR Innovation and SME Forum: Large and
small pharma and biotech companies had the opportunity
to meet SIB developers of resources.

On 1 September, the ELIXIR-EXCELERATE project kickedoff. This Horizon 2020 project, in which SIB is actively
participating, will facilitate the integration of Europe’s
bioinformatics resources, thus supporting all sectors of
life science R&D. The project will deliver excellence to the
users by fast-tracking the development and deployment of
essential data services. EXCELERATE funding will support
a pan-European training programme, anchored in national
infrastructures, to increase bioinformatics capacity and
competency. It will also provide efficiencies in management
and operation throughout the infrastructure, which itself is
spread across 17 countries.

INNOVATIVE
BIOINFORMATICS
AT SWISS
INNOVATION FORUM 2015
On 19 November 2015, SIB will be taking part in the
Swiss Innovation Forum (SIF) in Basel. At the SIF Future
Expo, SIB will show how its computational solutions can
contribute to precision medicine and drug development.
SIB will present the bioinformatics behind the non-invasive
prenatal test Prendia, which detects chromosomal
anomalies in foetal DNA present in maternal blood. In
addition, SIB will showcase the SWISS-MODEL and
SwissDock resources, which provide 3D-models of protein
structures and protein-drug interactions for studying
protein function and supporting drug development.
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