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New Bernstein Center for
Computational Neuroscience

Freiburg in Breisgau will be one of four German Centers for Computational Neuroscience.

The German Federal Ministry of
Education and Research (BMBF)
has started an initiative to create
a "National Network for Computa-
tional Neursocience", aimed at
achieving major breakthroughs in
the understanding of cognitive
functions by fostering the young
discipline of "Computational Neu-
roscience". This network seeks to
concentrate neuroscientific ex-
pertise in Germany and to inte-
grate theorical approaches to
create a common structure for
networking neurocomputational
findings and transferring them to
technological applications. The
development of multidisciplinary
training programs in Computatio-

nal Neuroscience is an important
component of this concept.

Focus on neural dynamics
The central elements of the Na-
tional Network are four new Bern-
stein Centers for Computational
Neuroscience in Berlin, Freiburg,
Gottingen and Munich. These
Centers are connected through
the exchange of theoretical ap-
proaches and models, data analy-
sis tools and data. The Bernstein
Center Freiburg focuses on neural
dynamics as the hallmark of com-
plex, flexible brain functions.
The BCCN Freiburg represents
the collaborative effort of groups
from four faculties at Freiburg

University (biology, physics and
mathematics, medicine, compu-
ter science and microsystems
technology), the University Cli-
nic, and two leading companies
in neurotechnology: Multi Chan-
nel Systems GmbH and Honda Re-
search Institute Europe GmbH. In
Freiburg, the BCCN works in close
collaboration with the Center for
Neurosciences (ZfN), the SFB505,
and the Neuroscience Graduier-
tenkolleg. Regionally, the BCCN
forms part of the tri-national neu-
roscience network Neurex. Colla-
borations with sister Centers
abroad are being established.
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Breaking News

BioValley sponsors Livetec's new
wireless application

The German BioValley Committee will sup-
port the young company Livetec GmbH, Lor-
rach with EUR 10,000 from the so-called
"Start-Up-Labelling Program". Livetec has
developed a new wireless application "HF-
Modul", which has to be approved by the
German technical inspection agency TUV
and will then be put on the market.
www.livetec.de

New "BioValley Report 2005/06"

Take part in the new edition of the "Bio-
Valley Report 2005/06", with your own
company profile — a yearly BioValley publi-
cation including reports and portraits from
the BioValley. More information:

m.claassens@biovalley.com  Tel. +49 761 50 31 26 66




Editorial — Focus — In brief

Editorial

Prof. Dr. Philippe Poindron,
President of the Association Alsace BioValley

For a fresh impetus

This is the first issue of our new, moder and short of-
ficial BioValley Publication called "BioValley News".
The "BioValley News" replaces the BioValley Journal
and is the format for the near future and suits the tri-
national structure of BioValley.

All the deliberations that took place within our natio-
nal associations and at trinational level have led to
building the ideal trinational structure, with highly pro-
fessional standards, semi-private status, a profit-ma-
king organisation with the ability to create or welcome
hiotech companies. Such a trinational structure, with
private as well as public shareholders, has to promote
the emergence of hi- or trinational projects in close
collaboration with all the players in the network.

For such a structure to exist, one has to offer proof
of imagination. We should use the concept of exterri-
torial eurodistricts where biotech companies could be
established in the vicinity of technological platforms.
Three eurodistricts could be established: near Stras-
hourg-Kehl-Offenbourg, Freiburg-Colmar and Basel-
Saint-Louis-Mulhouse-Ldrrach. It is now up to our poli-
ticians to take on the challenge.

Public opinion feels that the era of suicidal competi-
tion is over and survival depends on intensifying trans-
national links between citizens who share the same
democratic values.

We live this reality in BioValley. Many examples could
illustrate this, one of the most significant being Neurex.
Our region has developed much high level research
work in neuroscience and researchers in our three coun-
tries are working together virtually every day.

Finally, | want to mention Bioethica, a Council of Eu-
rope event planned for 2007 in Strasbourg. Mainly
dedicated to hiotechnologies and ethics, it will be a
conference of worldwide repute. In the next issue of
BioValley News, an article will be devoted to this pro-
ject which is in line with the humanist values of the
Rhineland, a region where we are glad to live. An op-
portunity not to be missed!

Philippe Poindron
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Towards understanding neural dynamics

The University of Freiburg was re-
cently awarded close to 8 million
euros to establish a Bernstein
Center for Computational Neuros-
cience. Besides many innovative
multidisciplinary research projects,
this will include the development
of new dedicated PhD- and Post-
doc-Programs in Computational
Neuroscience. This new develop-
ment brings an exciting new bran-
che of neuroscience to the already
rich neuroscience landscape in the
Upper Rhine Valley.

The structure and function of the human brain
are of unprecedented complexity. Progress in
brain research therefore critically depends on
the successful interplay between different
approaches and methodologies, in particular
between experiment and theory. Computatio-
nal Neuroscience is a new multidisciplinary
research paradigm in the neurosciences,
operating at this interface between experi-
ment and theory. It aims to identify the com-
putational problems that need be solved by
the brain and to understand the computatio-
nal strategies and processes used. It pursues
this goal by describing structural and func-
tional principles of neuronal systems with for-
mal means, and predicting their properties
based on the insights gained.

The methodological focus is on the devel-
opment and analysis of mathematical and
computational models, and the concomitant,
model-driven analysis of experimental data,
both supported by the use of modern infor-
mation technology. Basic research in biology
and medicine, combined with potential bio-
medical and technical applications boost the
vigorous development of Computational Neu-
roscience.

Neural dynamics

The brain enables us to actively interact with
our environment. Speed, fault-tolerance, ad-
aptivity and creativity characterize brain
function, guaranteeing that we successfully
master our daily lives. Dynamics are an out-
standing feature of the brain at each level of
observation:

Networking Bernstein Center for Computa-
tional Neuroscience — Freiburg and regional.

« The transient and interactive nature of
sensory input and behavioral output con-
fronts the brain with the need of dynamic
processing at various time scales. It is an
open issue which are the essential determi-
nants and properties of the dynamical system
emerging from this loop.

= Neuronal networks of the brain exhibit
autonomous dynamics on multiple time scales,
conditioned by the properties of the biophysi-
cal substrate. For distributed, recurrent net-
works, no unique direction of signal flow or se-
parable functional modules can be identified.
It is an open issue how neuronal representa-
tions are formed under these conditions.

 Structural features of the neuronal net-
works of the brain undergo changes by plasti-
city and adaptivity on time scales that may in-

BCCN Freiburg
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terfere with the time scales of both driven and
autonomous dynamics. It is an open issue how
stable biological function can be achieved and
optimized under these conditions.

The Bernstein Center for Computational Neu-
roscience Freiburg (BCCN-F) aims to address
these issues, to clarify the underlying mecha-
nisms, inter-relations and functional role of
neural dynamics, and to explore the applicati-
on of new insights and techniques to questi-
ons in biomedicine and neurotechnology.

Research areas
Research at the BCCN-F focuses on the follo-
wing areas:

* Process dynamics of neuronal systems:
Analysis and modeling of the dynamic pro-
cesses associated with brain activity, at-
tempting to bridge the multiple levels of
single neurons and synapses, local circuits,
neuronal networks and architectures.

» Structural constraints and structural dy-
namics: understand and control the con-
straints imposed by the biological substrate
onto neuronal dynamics; analysis and model-
ing of functional and structural changes as-
sociated with development, learning and ad-
aptation in normal and pathological networks.

* Biological function in a dynamic set-
ting: Measurement of dynamic brain activity
at multiple levels and interpretation based

Neural Dynamics — From models and
network physiology to neural prostheses.

on neural network models; real-time decod-
ing and controlling of brain dynamics; con-
cepts for adaptive controllers of neural
prostheses and humanoid robots.

Research projects are organized into three
main categories: Theoretical and Methodolo-
gical Foundations, Experimental Foundations
and Applications to Biomedicine and New
Technologies.

Teaching and training
The problems that Computational Neuros-
cience seeks to solve are multidisciplinary in
nature. Accordingly, trained researchers are
needed to make significant contributions to
the field. To satisfy the increasing demand for
such scientists, new teaching and training
programs must be developed and installed.
The BCCN Freiburg takes up this responsibili-
ty by establishing multidisciplinary teaching
and training programs in Computational Neu-
roscience for MSc and PhD students. In addi-
tion, a Postdoctoral Program will be establis-
hed to offer advanced scientific training, and
training in qualifying soft skills. Intense com-
munication with colleagues from Germany
and abroad is supported by a Visiting Scien-
tist Program that enables internationally re-
nowned researchers to collaborate with the
Freiburg team.

Ad Aertsen

In brie

University of Freiburg secures
EU research funds for biotech
and life sciences projects

The University of Freiburg has been extra-
ordinarily successful in obtaining research
funds from the European Union. Income
from this source rose from almost EUR 1 mil-
lion in 1993 to around EUR 4.5 million in
2004. Over the last few years, the bulk of
the funds has been used to support projects
originating from the medical and biological
science departments of the University of
Freiburg.

EU funding is provided especially for re-
search projects that promote European
scholarship and involve scientists from sev-
eral member States of the EU. A board of
experts in Brussels reviews the projects.

With financial support from govern-
mental sources decreasing, universities now
depend more than ever on external funding.
The Albert-Ludwig University of Freiburg
realised this early on and set up its "Bureau
for European Union Affairs” for this pur-
pose. The bureau has been coordinating EU
education programmes since 1993.

Guy Morin stresses BioValley’s
importance as a model region

Guy Morin,
member of the
Green Party of
Basel-Stadt, has
been in charge
of the canton’s
external affairs
since 2 February
2005, when he
joined Basel's
government as
the new head of the canton’s ministry of ju-
stice. In a recent interview with a BioVal-
ley representative he underlined the Bio-
Valley's importance as one of the main busi-
ness centers for the Upper Rhine Valley and
promised his support.

In addition to purely economic conside-
rations, Morin would like the BioValley to
serve as a platform for a more profound
discussion of legal and ethical issues in
biological and medical research. The Bio-
Valley could become a model region in this
sense, too, said the newly elected member
of government.
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