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Outline of the Course
The 16th edition of the Spring School
of
Bioinformatics
for
Molecular
Biologists will be held from 12st
through 16th March 2015. It is
organized
by
the
Institute
of
Bioinformatics and Systems Biology
of the Helmholtz Centre München
(IBIS). The course is part of the
HMGU Ph.D. programme (Graduate
School) but open to other Ph.D.
students and post-graduates.
Accumulated data is superior to any
individual knowledge, but much less
understood. Our society is controlled
by information driven technologies
mastering exchange, storage and
analysis
of
data.
Digital
data
collection
and
communication
technologies are play a central role in
the
ongoing
intellectual
and
economic evolution. We need fresh
concepts to move from written notes
and publications on paper to the
power of data driven research. We
now have instant access to more
information than any individual can
ever digest.
Social and financial networks, as well
as information flow in every moment
of our daily live become essential,
not always for the better. The
information space will became a firm
part of the life sciences as well.
Medical applications will benefit from
biological knowledge. How to deal
with
information
needs
to
be
included in training and education of
young scientists. The goal to reduce
multi-dimensional data to simple
comprehensible rules is a farreaching one. For the practical need
to transform data into knowledge
and turn knowledge into advice for
therapies, we need to learn how to
master
information
and
communication technologies (ICT).
The reality of life science research
aims for the exploration of the

enormous power of data and the
need to support clear-cut solutions to
serve the pressing needs of an
ageing society in the industrial
countries on the one hand and the
bare necessity to cope with the basic
needs of a fast growing global
population on the other.
This year’s course aims for an
introduction to the challenges and
promises of foundations (bioinformatics),
paradigms
(systems
biology), and applications (“Big
Data”) in the life sciences. Given the
data, we must be able to select the
best therapy for the individual
patient, the goal of personalized
medicine. How to interpret data
from the gut microbiome relevant for
metabolic disorders? For complex
diseases
such
as
diabetes
or
schizophrenia, we need to identify
causes and optimize antipsychotic
treatment. There is a need for
collaboration between experimentalists
and
bioinformaticians
to
collaborate on complex problems and
large scale systematic programmes.
What are the suitable concepts to
tackle complex biology and genetics?
What are the research areas that
contribute to the translation of basic
research into the clinic? These topics
will be addressed in the course
lectures.
Even a simple biological system such
as a prokaryotic cell consists of
thousands of variables describing the
cellular
information.
Multicellular
organisms are far more complex;
genetics, regulatory processes, as
well as the environment conditionally
influence the disease phenotype. To
answer any question about function
and malfunction of biological systems
requires not only the observation of
data but also their interpretation in
context of any related biological
knowledge.
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Big
Data
and
Personalized
Medicine stands for paradigms that
are far from being well defined. At
least, it aims for a structured
approach to distinguish the (disease)
state from one individual to another.
Take another twist of massive data
integration: can we employ sequence
and phenotype data at large?
Obviously we need to implement
computational methods that enable
us to apply lessons learned from Big
Data to the life sciences.
Bioinformatics
and
Computational Biology has developed an
arsenal of methods, tools and data
resources available to the scientific
community. However, two main
problems persist and handicap the
interdisciplinary collaboration between the experimentalist and the
bioinformatician: understanding the
principles and the limitations of the
computational methods on the one
hand and, on the other, realizing that
data analysis is not a magic black
box that instantly returns something
“ready for publication” after the
experiment has generated complex
data.
The Spring School gears for the
understanding of concepts and how
these can be applied in practice.
What is the role of algorithms, data,
and biological knowledge? We will
discuss why we need network
analysis and what are the methods
required to organize and interpret
data.

The future of medicine will be data
driven.
Insight
into
disease
mechanisms has to be translated into
practical decision support for medical
doctors. The course will foster
interdisciplinary ideas and stimulate
discussion between experts and
students. An open discussion on the
world of data we live in and how we
will perform our work in the future in
distributed teams will be part of the
course.
Expert
faculty
members
will
introduce the basics in tutorials but
also discuss new developments in
the interdisciplinary fields related to
human disease. The course asks for
your active participation, the faculty
members will be ready to discuss
your projects and ideas face to face.
The course is tailored for Molecular
Biologists and aims to support the
important dialogue between the
experimentalist
interested
in
a
specific biological problem and the
theoretician eager to solve problems
in a generic, reusable way.
The course aims to provide a head
start
in
this
important
interdisciplinary field by presenting basic
concepts
as
well
as
recent
applications. The intended audience
are Ph.D. students and junior
scientists. Its main subjects will be
the
integration
of
information,
biological networks, and concepts in
Systems Biology. The course is
supported by the Helmholtz Graduate
School (HELENA)

H. Werner Mewes
HMGU, Inst. f. Bioinformatics and Systems Biology
TUM Chair f. Bioinformatics, Center for Life and Food Science, Weihenstephan
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Prerequisites for participation:
Participants should have some very basic knowledge in bioinformatics such as sequence
comparison. There are no formal requirements.
Fee and registration:
€ 700 (including tuition, course material, room and board for the whole duration of the
event, bus transfer from Munich/Neuherberg to Bertinoro). The course fee for HELENA
Graduate School students will be covered by the respective Graduate School.
Registration:

Please register as soon as possible since the number of available places is limited
(30)! Please distribute this invitation to all interested Ph.D. students and young
scientists.
For reservations please contact the Secretariat of the Helmholtz-Institute for
Bioinformatics and Systems Biology (ibis.office@helmholtz-muenchen.de).
Location: Bertinoro, Italy (close to Forli, about 40 km from Bologna)

Transport: A bus will be organized from Munich to Bertinoro leaving Neuherberg/HMGU
in the morning of March 12th.
Course Schedule and additional information:
See http://www.helmholtz-muenchen.de/en/mips/events/
DIRECTOR:
Prof. Dr. H.W. Mewes (Helmholtz Zentrum München and TU München)
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Lecturers and Topics
Lecturer

Affiliation

Topic

B. Brors

DKFZ Heidelberg

Cancer Genomics - what can
we learn from massive
sequencing tumor samples?

M. Campillos

Helmholtz Zentrum München
(HMGU)

Pharmacogenomics

C. Eckerskorn

Biomax Informatics AG, Planegg

Knowledge Models and Data
Integration

L.J. Jensen

Univ. Kopenhagen, Panum Inst.

Large-scale integration of
data and text for medicine

G. Kastenmüller

HMGU, IBIS

Metabolomics for
Personalized Medicine

J. Krumsiek

HMGU, CMB

Systems Biology and Models

R. Küffner

HMGU

NGS pipelines and technical
infrastructure

H.W. Mewes

Technische Univ. München
& HMGU

Causality, Systems Biology,
Big Data and Individualized
Medicine

A. Pfeufer

HMGU, IBIS

Large Scale Data in
Human Genetics

H. Prokisch

HMGU/TUM

Genetics of rare
mitochondrial diseases

T. Rattei

Univ. Vienna

Metagenomics is individual

T. Werner

Univ. of Michingan, Ann Arbor

Association and Relevance Opportunities and
Limitations in Translational
Transcriptomics
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Bioinformatics Spring School
12.03 − 16.03. 2016 - Preliminary Schedule

Saturday, 12. 03.
Arrival Bertinoro
Sunday, 13. 03.
9:00 − 10:00

H.W. Mewes

10:30 – 12:30
13:30 − 15:00
15:30 – 17:00

T. Rattei
C. Eckerskorn
L.J. Jensen

Monday, 14. 03.
8:30 − 10:30

T. Werner

Introduction to the course
Presentation of the faculty
Presentation of the participants
Metagenomics is individual
Disease models and clinical data integration
Gene Association Networks:
Large-scale integration of data and text

15:15 − 16:45
17:00 − 18:30

Translational Transcriptomics:
Opportunities and Limitations
G. Kastenmüller Metabolomics for individual genetics
J. Krumsiek
Quantitative Models and Simulation for
Systems Biology
M. Campillos
Pharmacogenetics
A. Pfeufer
Large scale data in genetics

Tuesday, 15. 03.
9:00 − 10:30
11:00 − 12:30
13:30 − 15:00
15:30 – 17:00

H.W. Mewes
R. Küffner
H.W. Mewes
B. Brors

Big Data, Causality, and Personalized Medicine
Regulatory Networks
Systems Biology of Diseases
Cancer Genomics

Wednesday, 16. 03.
09:00 - 11:00
11:15 - 12:00
13:00

H. Prokisch
R. Küffner
Departure

Mitochondrial Diseases
Final Roundtable
Bus to Munich

11:00 − 12:30
13:30 − 15:00
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