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Words of Welcome
Networks of Competence - your powerful innovation partners

Germany is one of today’s world leaders
in the biotechnology sector. In 2004, there
were more biotech firms in Germany than
in any other European country: 540 in
total, including 480 small and medium-
sized enterprises (SMEs). This is a direct
result of the targeted research funding
policy applied over the past few years.
Through programs such as the BioRegio
competition to establish biotechnology
clusters in selected regions of Germany,
the Federal Ministry of Education and
Research (BMBF) has set clear priorities
for future development.

As a result of the BioRegio competitive
grant scheme, national and cross-border
economic areas have been structured as
BioRegions in which integrated concepts
for biotechnology research are developed
and business parks are created to com-
mercialize the results. The success of this
initiative is clearly documented by the
fact that it has stimulated the establish-
ment of biotechnology centers not only
in those regions selected for direct sup-
port but throughout the whole of Germany:
New investors have been found, adminis-
trative procedures for the approval of
biotechnology plants and facilities have
been accelerated, and a new wave of
entrepreneurial activity has created new
employment. The experience gained

and the results of the original BioRegio
program have led on to further initiatives,
including the BioProfile competition

in November 1999 and the BioChance
scheme with its latest successor,
BioChancePLUS. Special emphasis has
been given to fields of application
extending beyond the biomedical sector,
such as plant biotechnology and nutri-
tion. Altogether, the BMBF has released
funds for research in the biological
sciences totaling over 800 million euros
up to 2005.

Genome research serves as the founda-
tion for all biological science. To strength-
en this area still further, the BMBF has
not only created the National Genome
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Research Network NGFN for human
genetics but also sponsors Networks of
Competence and collaborative projects
devoted to genome research on microor-
ganisms, plants and animals.

The biological sciences lead on to applica-

tions in such fields as bionics, where the
basic philosophy can be concisely defined
as "learning from nature’s example”. The
aim is to harvest new ideas from the
world of natural organisms to the benefit
of humankind. To exploit this valuable
source of innovative potential, the BMBF
supports Networks of Competence and
novel research projects under its ideas
competition “Bionics - Innovations in-
spired by nature”.

Biotechnology has an enormous impact
on the economy. Experts predict that 30%
of all sectors of industry will soon depend
on biotechnology in one way or another.
Biotechnology is already accepted as an
established feature of the pharmaceutical
industry and medicine. Many new treat-
ment options are becoming available as
the result of biotechnological production
methods. Trials of new therapies based
on the latest biotechnology research are
taking place all over the world. Improved
diagnostic techniques have opened the
door to a more personalized form of
medicine, in which each patient receives
their own tailor-made treatment plan. The
performance of the Networks of Compe-
tence in the three fields of innovation,
biotechnology, genome research and
bionics, and the business opportunities
they generate, are amply evidenced

by some of the innovations they have

produced:

+ The network of competence BioProfile
Functional Genome Analysis has devel-
oped an artificial heart valve made of
endogenous cells that grows naturally
with the surrounding tissue.

- The National Genome Research
Network has discovered a target for
drugs to treat Huntington’s chorea.

- The network of competence BioRegioN
has produced a tumor vaccine for the
adjuvant therapy of renal cell carcinoma.

+ The network of competence B/IOKON
has set new standards in underwater
telemetry by ap-plying the results of its
research work on dolphins to the design
of signal transmission techniques.

The brochure before you contains portraits
of the individual Networks of Competence
in the three fields of innovation, biotech-
nology, genome research, and bionics,
together with brief summaries

of their most successful innovations. The
featured networks are as follows:

Biotechnology:

- BioCon Valley - life sciences and health-
care in Mecklenburg-Vorpommern

- BioTOP Berlin-Brandenburg

BioProfile Nutrigenomics

Berlin-Brandenburg

+ BioHyTec - Brandenburg-Berlin
Biohybrid Technologies Network

- BioRegioN - Life Science Network

Niedersachsen

BioProfil “Functional Genome Analysis -

Platform for Diagnostics and Therapy”

+ InnoPlanta e.V. - Pflanzenbiotechnologie

- Biolnstruments Jena

BioRiver - Life Science im Rheinland e.V.

BioRegion Rhein-Neckar-Dreieck

- BioPark Regensburg GmbH

BioProfile Regeneration Biology

- BioChip Technologies

- BioTech-Region Miinchen

Genomics:

- GABI - Genome Analysis of the Plant
Biological System

- Genome Research on Bacteria Relevant
for Agriculture, Environment and
Biotechnology

- BiotechGenoMik Network Gottingen -
Genome research on bacteria for the
analysis of biodiversity and its further
use for the development of new pro-
duction processes

- NGFN - National Genome Research
Network

- Genomic Research on Pathogenic
Bacteria - PathoGenoMik, Wiirzburg

Bionics:

+ BIOKON - Bionik-Kompetenz-Netz
(Bionics Competence Network)

- Competence Network Biomimetics -
Plants as Concept Generators for Biomi-
metical Materials and Technologies

Other Competence Networks in the fields
of bioinformatics, nutrition, and neurolog-
ical science have been set up in Germany
in recent years. If any of these reports has
awoken your curiosity, you can find further
information at www.kompetenznetze.de.
The kompetenznetze.de initiative
launched by the German Federal Ministry
of Education and Research offers leading
Competence Networks the opportunity to
present their activities to an international
audience. The initiative also provides sup-
port to the networks by organizing knowl-
edge-sharing workshops, making initial
contact to potential international partners,
and representing the networks in exter-
nal relations activities.

& Qo

Edelgard Bulmahn
Federal Minister
of Education and Research
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kompetenznetze.de is an
initiative of the German Federal
Ministry of Education and
Research (BMBF), conceived as
an instrument for the marketing
of selected Competence Networks
in Germany. Its purpose-designed
Web site presents Competence
Networks with exceptional
outreach and a high potential
for innovation and value creation.
As a partner for innovation,
investment, and education,
kompetenznetze.de is a useful
resource and communication
platform for those seeking
information or collaborative part-
ners in Germany, from anywhere
in the world.
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Germany offers rich resources in the future’s
most prominent fields of innovation which,
besides biotechnology/genomics and bion-
ics, also include such fields as nanotechnol-
ogy, power engineering, industrial manu-
facturing, information technology, materials
science, medical engineering, microsystems,
optical technologies and environmental
technology etc. It is the home to many Net-
works of Competence whose work attracts
global interest and radiates to all points of
the globe. Altogether, kompetenznetze.de,
an initiative of the German Federal Ministry
of Education and Research (BMBF), pres-
ents profiles of 122 competence networks in
18 fields of innovation, each chosen on the
basis of rigorous selection criteria. kompe-
tenznetze.de sees itself as an exclusive
club whose members are required to prove
their eligibility by meeting a demanding
set of standards: the ability to innovate,

a dynamic business strategy, a flexible atti-
tude to cooperation that includes ongoing
collaboration with partners in science,
industry, education, and (financial) services,
and an international reputation. Outstanding
networks can apply to join the initiative.

A committee of experts offers its recom-
mendations on those to be accepted. Once
accepted, the network bears sole responsibil-
ity for the accuracy and updating of infor-
mation presented on the site. These princi-
ples have enabled kompetenznetze.de to
become quickly established and be recog-
nized as a guarantee of quality.

Information and communication services
The Competence Networks are presented
by means of standard profiles containing
concise, informative texts, diagrams and
photos describing their specialist expertise,
their partners, and their range of activities.
These profiles are accompanied by a wealth
of complementary information on the
fields of innovation in which they operate,
described in terms of their significance

to R&D strategy as a whole, but also with
respect to market trends and educational
opportunities. Portraits are also given of

the (currently) 34 regions in which the
Competence Networks are based. A continual
process of monitoring and evaluation is im-
plemented as part of the initiative, to ensure
that the content published by the networks
meets the highest standards of quality and
always remains up-to-date. Sections high-
lighting recent innovations achieved by the
networks and the range of services they
offer give a clear indication of the capacity
of each Competence Network. Addresses
are provided for direct contact with all of
the participating groups. Searches can also
be made in the accompanying database,
e.g. to find potential collaboration partners.

Workshops and other events provide the
opportunity to discuss innovation and invest-
ment with experts and to exchange experi-
ence in network management.

International cooperation

Our international activities are focused on
finding suitable cooperation partners and
opening up contacts. We have set up partner-
ships with a number of European countries.
One example is France where, together
with DATAR, the French regional development
agency, we are helping to promote cooper-
ation between countries and regions, inclu-
ding the establishment of a shared, Internet-
based contact exchange, and maintaining
close ties with local initiatives. kompetenz-
netze.de also appears regularly at public
events and trade fairs. Lighthouse projects
illustrate the opportunities offered by cross-
border cooperation, and serve as an example
for the implementation of such partnerships.
As an important sideline, kompetenznetze.de
takes part in political dialog on a national
and international level. We provide expert
advice for the European Trend Chart on
Innovation and are engaged in discussions
on the use of cross-border regional net-
works as a funding instrument, for instance
with Norway and Sweden. There is even a
growing export trade in the creation and
management of Competence Networks.
Lithuania, for example, is being helped to set
up its own Competence Networks under
an EU-sponsored project. Such support is



greatly appreciated by newly acceded EU
member states, who in this way can be
fully involved in the process of European
integration.

Everyone can benefit

from kompetenznetze.de
kompetenznetze.de is a location marketing
tool used actively by a large number of
companies, research institutes, university
research departments, technology transfer
agencies and investment firms to bring
their skills and achievements to the attention
of a wider audience. What more can be said
than to extend a warm welcome to:

www.kompetenznetze.de

[
Our online services

e Network portraits including innovation
highlights; contact addresses

« Fields of innovation, including market
trends and educational opportunities,
research policy and innovation strategies;
innovation highlights

« Innovative regions of Germany; regional
contact addresses

* News channel and calendar of events;
also with e-mail subscription

¢ Useful information on network programs
throughout the world

« Service section including study reports
and other information material,
useful Web links, references to current
literature, a press service, and a print-on-
demand function.
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cience

meets industry

Biotechnology, Genomics & Bionics - Networks of
Competence take on the task of assuring

Germany's high standard of excellence in three of
tommorrow’s most important fields of innovation.

A lively research scene

German scientists are among the most
active and productive members of the
biotechnology research world. Now they
are beginning to translate their laboratory
work into highly promising commercial
products.

Biotechnology is one of the most promi-
nent fields of innovation in Germany,

and is represented by 14 Networks of
Competence in the kompetenznetze.de
initiative. Germany has more biotech
firms than any other country in Europe,
and the liveliest research scene. Some of
these firms have quickly climbed to great
heights, such as Berlin-based metanomics
GmbH & Co. KGaA, a member of the

Network of Competence Nutrigenomics
Berlin-Brandenburg and one of the
largest and most innovative mass-spec-
trometry based metabolite profiling com-
panies worldwide.

Metabolite profiling, now often called
"metabolomics”, enables the measure-
ment of a wide range of metabolites, in-
cluding unknown compounds and novel
small molecules. Metabolite profiling
combined with innovative bioinformatics
and data mining systems provides novel
tools and solutions for drug discovery and
development, for diagnostics and
nutritional research. Metabolite network
analysis helps to expand the use of single
biomarkers, e.g. cholesterol, in nutritional
science to broad metabolite patterns.
These patterns can be taken as predictors

More than 50 MS-instruments provide metanomics with an unparalleled metabolite profiling capacity.

© metanomics Health GmbH 2005
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for safety and efficacy of nutrients and
pharmaceuticals. Identification of such
metabolic patterns as biomarkers will help
to support health promotion and disease
prevention. Monitoring the response of
individuals in particular populations will
facilitate the development of personal
medicine and health strategies. As one of
the first steps in the process of transfer-
ring metanomics’ expertise and technolo-
gy in plant biotechnology into health-
related research, the company has
started a collaboration with the German
Institute of Human Nutrition Potsdam-
Rehbriicke, the Benjamin Franklin Clinic
in Berlin and the Max Planck Institute of
Molecular Plant Physiology in Potsdam-
Golm to investigate the nutritional fac-
tors responsible for type 2 diabetes melli-
tus. Of central focus in this study is the
identification of specific metabolic mark-
ers in patient cohorts indicative of the
early and late stages of this disease.

Nutrigenomics research combines the
results of genome research with molecu-
lar and clinical nutrition research and
plant biotechnology to develop new
methods of preventing and curing nutri-
tion-related diseases. The food industry
also stands to benefit from this work.
The BioProfile network for nutrigenomics
currently supports partners from 38 re-
search groups, institutions and compa-
nies in 14 projects.

Relief can be brought to millions of peo-
ple by the AllerGenChip developed by
Congen Biotechnologie GmbH, Berlin,

in collaboration with the Fraunhofer
Institute for Biomedical Engineering in
Nuthetal, Brandenburg, and the Berlin
Charité university hospital. The AllerGen-



Denderitic cells play
an important role in
the immune system.
© GBF

Batch production of
biochips at the BCC
(Fraunhofer IBMT)
© H. Hirsch

Chip enables quick testing of food

products for even the slightest traces of
allergenic material that could trigger an
allergic reaction in susceptible persons,
even to the extent of an asthma attack.

Another network working on the basis of
genome research in the triangular region
enclosed by Hanover, Braunschweig and
Gottingen is the Network of Competence
BioProfile "Functional Genome Analysis.”
Its main aim is to promote the develop-
ment of innovative methods for the diag-
nosis and treatment of diseases, and its
three areas of focus - infection biology,
neurobiology and stem cell biology - are
highly significant to the future market in
healthcare products. There are 16 devel-
opment projects in progress, several of
which have already delivered initial re-
sults. The DiaPat process developed by
Mosaiques Diagnostics and Therapeutics
AG permits early detection of kidney ail-
ments by means of urine analysis. Another
promising research project is that of biol-
ogist Dr. Glnter Schwarz of TU Braun-
schweig, who won the 2004 Novartis prize
for his work. The goal of this research is
the development and large-scale produc-
tion of a new drug to combat molybde-
num cofactor deficiency, a severe meta-
bolic disorder with fatal consequences.

Electronic eye for the blind
Ophthalmology is the domain of Professor
Eberhart Zrenner, a qualified doctor of
medicine and electronics engineer and
clinical director of the ophthalmology
clinic at the University of Tubingen. To-
gether with scientists from the Institute
for Natural Language Processing in Stutt-
gart, the Natural and Medical Sciences
Institute NMI in Reutlingen, the ophthal-
mology clinic of the University of Regens-
burg and the Institute for Physical Electro-
nics at the University of Stuttgart, he has
developed a microchip containing 1,500
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light-sensitive cells (photosensors) that
may help to restore partial sight to blind
patients whose optic nerve is still intact.
An array of sensors is directly placed on
the retina where the layers of rod and
cone cells have largely been destroyed.
Light falling on the array stimulates a cur-
rent in the retina that is fed as signals to
the brain. The patented results are being
commercialized by Retina Implant AG in
Tubingen, which was formed in March
2003 as a spin-off of the research alliance.
The inventors of this product are members
of the Network of Competence BioProfile
Regeneration Biology, which covers

the Stuttgart, Tubingen, Esslingen, Reut-
lingen, Neckar-Alb (STERN) region, one of
the most dynamic biotech regions in
Germany. The activities of the network’s
numerous members, which include close
to 90 private companies, are coordinated
by BioRegio STERN Management GmbH.

ImVisioN GmbH, an offshoot of BioVisioN
AG, has set its business sights on the
treatment of allergies. The Network of
Competence BioRegioN in Hanover, Lower
Saxony, helped the young company to set
up its business plan.

According to Dr. Thomas Wagner, execu-
tive director of BioRegioN GmbH, “The
firm's innovative ideas have considerable
commercial potential”” The new immu-
nization concept promises to bring relief
to allergy patients and unlike most other
forms of treatment bring about a genuine
cure. The therapy is based on a signifi-
cantly improved antigen presentation in
the immune system. The vaccine consists
of three modules, each performing differ-
ent but complementary functions. A first
product to treat allergy to cat hairs is cur-
rently undergoing pre-clinical testing.
Clinical trials of the immunotherapy on
allergy patients are due to commence in
2006. The results of the study, to take
place at clinics in Germany and Switzer-

land, are expected to be available in 2007.
The modular structure of the ImVisioN
immunotherapeutics could be the key to
treating other forms of illness, such as
chronic infectious diseases. ImVisioN
therefore intends to expand its business
activities by developing a portfolio of
therapeutic products.

The BioRegioN network supports more
than 200 life-science companies, including
well over 90 startups. This makes
BioRegioN one of the largest biotech
competence networks. 23 universities and
more than 80 non-university research
institutes assure a steady flow of innova-
tions in Lower Saxony.

In Germany alone, 60,000 patients are
diagnosed with cancer of the colon every
year. In many cases it is too late to help:
One in every two patients dies within

the first five years due to the spread of
metastases. Four partners in the Network
of Competence Berlin-Brandenburg Bio-
hybrid Technologies (BioHyTec) are work-
ing on a method of identifying those
patients most likely to develop metas-
tases, allowing chemotherapy to be start-
ed in good time. The four partners -
Signature Diagnostics AG in Potsdam,
Scienion AG and MicroDiscovery GmbH in
Berlin, and the Potsdam-Rehbriicke
branch of the Fraunhofer Institute for
Biomedical Engineering are developing a
biochip to analyze the expression pattern
of 500 selected human genes that play a
key role in the development of metas-
tases. The project partners from science
and industry contribute complementary
experience in molecular oncology, chip
technology, data analysis, device manufac-
turing and commercialization.

A study commissioned by the U.S. govern-
ment rated the BioHyTec consortium,
organized by Professor Frieder W. Scheller,
as one of the world’s 20 leading centers
of excellence in biosensors and bioanaly-
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Biolnstrumentation Centre in Jena © BioCentiv GmbH, Jena

sis. Regular scientific exchange visits and
long-standing close ties with other
leading research centers of the world, in
particular with the University of Tokyo,
ensure that the network keeps its finger
on the pulse of new developments.

Jena’s long tradition of excellence in pre-
cision optical engineering, founded in
the mid-19th century by Ernst Abbé, Carl
Zeiss and Otto Schott, and a convergent,
holistic approach to the natural sciences
of biology, physics and medicine, are
the main distinguishing features of the
Network of Competence Biolnstruments
Jena. There are 56 companies active in
the field of bio-instruments in the Jena-
Erfurt-limenau region. A steady new input
of expertise is provided by 21 research
institutes, 4 universities, 4 universities of
applied sciences, 4 priority research
projects and three business incubators.

Network member Jenlab GmbH specializes
in the development of innovative prod-
ucts and technologies for laser-assisted
optical diagnostics and nanotechnologies
in cell biology. One of the company’s
main activities involve improvements to
femtosecond laser technology, in other
words lasers that emit pulses lasting only
billionths (10-15) of a second. Such lasers
can be used to stimulate fluorescence in
marked biomolecules, allowing their posi-
tion in the body to be seen, and as nano-
scalpels. By cutting a fine incision of
eleven millionths of a centimeter in a cell,
it is possible to deliberately deactivate
the defective part of a gene that is res-
ponsible for causing cancer, for example.

“That's truly sensational,” enthuses

Dr. André Domin, executive director of
the association BioRegio Jena, which
manages and markets the Biolnstruments
competence network.

With its LSM 5 LIVE Laser Scanning
Microscope, Carl Zeiss GmbH has made it
possible for the first time to represent
very rapid biological processes in a three-
dimension film format, for instance the
beating heart of an embryo or dynamic
changes in healthy and diseased cells.

Prominent tenants in the BioPark
By far the most prominent tenant in
BioPark Regensburg, which forms part of
the competence network of the same
name, is the European research laborato-
ry of the world’s largest biotech company,
Amgen of Thousand Oaks in California.
The name of Antisense Pharma GmbH
might one day be equally well known, if
the product they are developing passes
the hurdles of the drug approvals process.
The product in question is destined to
treat malignant brain tumors, melanoma
and advanced-stage pancreatic carcino-
ma. The active ingredient has already
been tested in clinical trials on roughly
100 patients. In some of these patients
the brain tumors regressed entirely and
permanently, which is most unusual for
this condition.

In the BioRegio Regensburg cluster, there
are 42 biotech and medical engineering
companies, including 20 in the BioPark,
employing a total of over 1100 people.
Their main activities lie in the fields of
fluorescent bioanalysis, adult stem cell
production, cellular and molekular thera-

Scientists at Antisense Pharma identify and deve-
lop novel therapeutics for the targeted treatment
of highly malignant tumors. © 2005 by Antisense
Pharma GmbH

pies, biological production and telemedi-
cine. Regensburg has three universities
with a total of 25,000 enrolled students.
The Network of Competence BioRegion
Rhein-Neckar in the city triangle
Heidelberg-Mannheim-Ludwigshafen was
established by the non-profit association
BioRegion Rhein-Neckar-Dreieck e.V. to
provide an environment in which innova-
tions and startup companies in the fields
of molecular biotechnology can flourish
and to develop the region’s global
competitive strength as one of the lead-
ing biotechnology locations in Europe.
One of the most exciting recent develop-
ments has been the prospect of an effi-
cient new vaccine against malaria, one of
the most devastating diseases of mankind.
Researchers led by Dr. Kai Matuschewski
of the Department of Parasitology,
Institute of Hygiene at Heidelberg univer-
sity hospital have developed a genetically
modified malaria parasite which they
were able to introduce as live vaccine
into a mouse, thereby completely protect-
ing the mouse against malaria. This is
now to form the basis of a new, effective
vaccine to protect humans against this
widespread and devastating parasitic
disease.

The young Heidelberg-based company

TF Instruments GmbH focuses on the
development of its proprietary Ultrasonic
Resonator Technology (URT). TF is cur-
rently developing a new method of diag-
nosing neurodegenerative diseases

with the aid of URT.

A development by Cytonet, a Weinheim-
based group of biotech companies, gives
new hope to people suffering from
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The Innovation and Foundation Center for Biotechnology in Martinsried. © Bio" AG

severe liver damage. A liver cell trans-
plant produced by Cytonet saved the life
of a woman who was already comatose
with acute liver poisoning. Cytonet
developed a method of isolating high-
quality living liver cells from donor livers
that, for medical reasons, are unsuitable
for a full-scale organ transplant.

The Network of Competence BioCon Valley
represents modern biotechnology in
Mecklenburg-Vorpommern, centered on
Rostock and Greifswald. BioCon Valley is
an active member of the ScanBalt inter-
national life sciences network that unites
partners in all Scandinavian and Baltic
countries. The BioCon Valley network
comprises five universities, five research
centers and around 80 private companies,
including Miltenyi Biotech GmbH, which
has set up business in modern production
facilities at Teterow near Rostock, where
it develops and produces new adsorber
technologies for therapeutic apheresis.
Another innovative company is DOT
GmbH in Rostock, which has developed
Bonit Matrix, a bone substitute that
equals the quality of the natural material.
Bonit has been successfully tested at the
University of Rostock clinic for oral, max-
illofacial and plastic surgery. DOT GmbH
is the European market leader in biocom-
patible implant coatings.

BioCon Valley also focuses on agrobiotech-
nology and marine biotechnology, a rela-
tively young field in Germany. One of the
top German seed growers employing
modern genetic-engineering methods is
NPZ Saatzucht Lembke KG in Malchow,

a company that dates back to 1897.
Specialist potato-breeding company

NORIKA GmbH is based in Grof3 Lisewitz,
a small town that also hosts two insti-
tutes of the Federal Centre for Breeding
Research on Cultivated Plants (BAZ) and
the AgroBioTechnikum, a competence
center and business incubator for biogenic
resources.

Ganomycin GmbH, based at the Bio-Tech-
nikum in Greifswald, is engaged in the
search for marine fungi containing active
ingredients that can be used to produce
a novel broad-spectrum antibiotic.

The Network of Competence BioTOP
Berlin-Brandenburg is the central point
of contact and coordination office for all
matters relating to biotechnology in the
German capital and surrounding region.
Renowned research institutes and biotech
firms in Berlin and Brandenburg offer
innovative products and services for the
world market. Their activities extend to
some highly promising, emerging areas
of research such as molecular and regen-
erative medicine.

Berlin-Brandenburg is the most impor-
tant regional center in Europe for
genome and proteome research and
related molecular medicine. Reputed
research institutes include the Max
Delbriick Center for Molecular Medicine
(MDC) at Berlin-Buch, the Max Planck
Institute for Molecular Genetics, the
German Resource Centre for Genome
Research, the Protein Structure Factory
Berlin, the Konrad-Zuse-Zentrum fiir
Informationstechnik Berlin and the Berlin
Charité university hospital, Europe’s
largest. Numerous businesses have been
spun off from these world-renowned

institutes in recent years. Other interna-
tionally acclaimed institutes in the relat-
ed fields of green biotechnology and
food research include the Max-Planck
Institute for Molecular Plant Physiology
in Golm and the German Institute of
Human Nutrition. Berlin has also taken
the lead in Germany in the field of bioin-
formatics. The regional centers of compe-
tence have been selected for direct sup-
port by the National Genome Research
Network (2 of the 5 focal areas are based
in Berlin and the region is involved in

4 of the 5 clinical networks) and by the
BMBF Bioprofile funding program

(see network of competence Bioprofile
Nutrigenomics Berlin-Brandenburg).

Biochips for high throughput
One of the most interesting systems in
biotechnology is the biochip, a combina-
tion of biological and electronic compo-
nents. They are highly suited to the rapid
diagnosis of diseases, and are also
capable of analyzing the properties of
thousands of substances in a very short
time. This is the specialist field of the
Network of Competence BioChip Techno-
logies, based in Baden-Wirttemberg.
Biochips used to analyze drug ingredi-
ents, also known as microarrays, are a
logical extension of the familiar microtiter
plate concept. To achieve very high
integration densities, the samples are
deposited directly on a suitable substrate.
Because minute volumes of liquid are
used, in the nanoliter range, the tiny
droplets measuring no more than 100
micrometers across remain concentrated
in their designated “spot”, held by surface
tension alone. Because of their very high
surface-to-volume ratio, the spots dry in a
matter of seconds and adhere to the sur-
face of the substrate, which has usually
been pretreated in some way. Even on
unstructured plates, it is possible to
achieve analyte densities of 400 spots per
square centimeter, or over 300 times the
density of conventional 96-well microtiter
plates.

The Institute of Microsystem Technology
IMTEK at the University of Freiburg and
the Institut fir Mikro- und Informations-
technik in Villingen-Schwenningen HSG-
IMIT have developed processes and facili-
ties for the mass-production of microar-
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rays. Their TopSpot® technology enables
medium- and low-density microarrays to
be manufactured with highly reproducible
results in a single easy-to-use process,
and increases throughput in the industri-
al manufacturing of microarrays by
almost two orders of magnitude. For the
first time, it is now possible to mass-pro-
duce this type of biochip cost-effectively.
This is one of the main prerequisites for
microarray-based analysis techniques to
be widely adopted in molecular diagnos-
tics. The TopSpot® technology is suitable
not only for production but also for
research and development.

To market their know-how, the Freiburg
researchers have founded their own com-
pany, BioFluidix GmbH, to manufacture
non-contact dosing systems in the picol-
iter, nanoliter and microliter range,
primarily for use in the life sciences.
Applications include pharmaceutical drugs
research, genome and proteome research,
and medical diagnostics. A special service
is offered by the NMI Natural and
Medical Sciences Institute in Reutlingen
and Bachmann Consulting: BioChipNet,
an Internet portal devoted to biochips
and a veritable "Who's Who" of the inter-
national biochip world. Links to patent
databases and conference events are
easy to find here. News on publications
and daily press releases from companies
and research institutions are also avail-
able. The monthly BioChipNet Newsletter
completes the picture by providing
details of patent awards, publications,
conference dates and reports and book
reviews.

Regional strongholds of bio-
technology

The Munich region, already one of the
most important biotech locations in
Germany, now aims to become one of
Europe’s leading biotech clusters. The
Network of Competence BioTech-Region
Miinchen, with its financing, service and
consulting company Bio" AG, is the first
port of call for biotech firms and startups.
160 biotech and pharmaceutical compa-
nies with a total workforce of over 10,000
have settled in Munich and the surround-
ing area, including around 100 SMEs. 70
products developed by these companies
are currently undergoing pre-clinical or

clinical trials. 17 have reached phase Il or
I1l and one has already obtained approval:
Eligard® from MediGene, for the treat-
ment of advanced prostate cancer. The
liquid product is injected under the
patient’s skin, where it solidifies, releas-
ing the active ingredient, a tumor growth
inhibitor, over an extended period of
time. The solid sponge-like material grad-
ually decomposes in the body. MediGene
developed the drug to commercial matu-
rity under license from its inventors, Atrix
Laboratories in the USA.

The pharmaceutical industry has been
quick to recognize the potential of
biotechnology as a driver of inventions,
and watches the progress of the smaller,
extremely agile biotech startups with
keen interest. The majority of today’s
market-leading pharmaceutical firms are
demonstrably weak when it comes to the
development of new drugs, and many of
their patents are on the point of expiring.
They hope to find a solution through
greater collaboration with smaller firms,
hence the optimism of many SMEs, not
only in the Munich region.

600 kilometers to the north, Bavaria has
been joined by a second powerful biotech
region, stretching along the river Rhine,
linking the cities of Bonn, Cologne and
Dusseldorf - hence the name of the
Network of Competence BioRiver - Life-
Science im Rheinland e.V. About three
quarters of the more than 300 biotech
companies in North Rhine-Westphalia are
concentrated around the cities of
Cologne, Diisseldorf, Leverkusen, Bonn,
Aachen and Julich. No other BioRegion in
Germany offers more jobs, turnover or
profits in the biotech sector than
BioRiver®. Just about every modern
biotechnology field features prominently
in its research and development activi-
ties. Located within Europe’s most dense
network of universities, and supported by
a well-established chemical and pharma-
ceuticals industry - e.g. Henkel, Bayer,
Schwarz Pharma or Aventis - BioRiver®
offers excellent opportunities to startups
in the modern biotech scene. BioRiver
Companies such as amaxa, Biofrontera
Pharmaceuticals, Dasgip, Miltenyi Botec,
Paion, Qiagen and Verigen are prime
examples of growth and innovation, and

underline the broad scope of the biotech
sector’s development in North Rhine-
Westphalia.

Paion AG in Aachen, which recently
launched its first share issue, has devel-
oped a new drug that dramatically im-
proves stroke therapy, derived from a
substance discovered in the saliva of
Mexican vampire bats. Unlike earlier forms
of treatment, the new product, marketed
under the name of Desmoteplase, is still
effective if administered several hours
after the onset of stroke. Paion CEO
Wolfgang Soéhngen is convinced that "this
extra time allowance could help to save
lives and prevent severe paralysis”.

A medical use for rhubarb

The Network of Competence InnoPlanta,
located in Saxony-Anhalt, devotes its
efforts to improving the traits of commer-
cially grown crop plants and developing
new applications for their active ingredi-
ents. An example is a substance produced
in the roots of rhubarb plants with a
similar effect to estrogen. Such phytoe-
strogens are beginning to play a serious
role in gynecological medicine. Scientists
at the Hellriegel Institute in Bernburg
and Tinplant GmbH in Klein Wanzleben
are working on the development of a
complete production chain for rhubarb -
from cultivation and harvesting to
processing. The aim is to breed plants
containing a consistently high quantity
of the active ingredient.

Two local companies, Nordsaat and Saat-
zucht Hadmersleben, are collaborating
with the Federal Center for Breeding
Research on Cultivated Plants (BAZ) in
Quedlinburg to rid farmers of a devastat-
ing family of fungal pathogens. Fusarium
culmorum und Fulsarium graminearum
attack ears of cereal plants and produce
toxins in the ripening grain that are a
menace to human health, in addition

to reducing yields. The InnoPlanta re-
searchers plan to breed varieties of cere-
al plants that are resistant to Fusarium.
As is often the case in biotechnology, this
would bring about several advantages:
Cereal products would be nutritionally
healthier, farmers would be able to
reduce or forego the use of environmen-
tally dangerous fungicides, and yields
would be substantially improved.

11
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Studying lovesick zebra fish
to heal heart disease

The human genome has been sequenced,
as has the genetic code of certain impor-
tant animals and plants. The Human
Genome Project has thus been complet-
ed; it would appear that the work has all
been done - but in fact it is only just be-
ginning. The knowledge gathered togeth-
er by genome researchers throughout
the world must now be put to use,
especially in the fight against disease.
The human genome contains roughly
25,000 blueprints. Those for hair are dif-
ferent from those for heart cells or blood
platelets. What we need to find out is
the function of the substances, predomi-
nantly proteins, made in the body accord-
ing to those 25,000 blueprints. And why
these proteins are produced at different
times in different regions of the body.
And not least how errors occur in the
protein-manufacturing process, causing
diseases because the complex “factory”
of the human body has slipped up some-
where or made the wrong decision.

German research work on the prevention
and cure of common diseases is coordi-
nated by the National Genome Research
Network (NGFN), an initiative funded

by the Federal Ministry of Education and
Research (BMBF) on a scale without par-
allel anywhere else in the world. Its
members comprise around 32 universities
and university clinics, 4 Helmholtz Re-
search Centres, 10 Max Planck Institutes,
8 other publicly funded research estab-
lishments and 9 private companies.
Together they are seeking new forms

of treatment for five of the most harmful
and commonest groups of diseases: Infec-
tion and Inflammation, Cancer, Diseases
of the Nervous System, Diseases Due

to Environmental Factors, and Cardiovas-
cular Diseases.

The program entered its second three-
year funding phase in late 2004. The
BMBF has allocated 174 million euros to
support approximately 350 research proj-
ects. A total of 180 million euros were
spent on the first phase, which ran from
2001 to 2004. During that period, NGFN

In-vitro-cultivation of plants. © GABI Managing Office.

researchers discovered genetic factors
leading to Alzheimer’s disease, identified
genetic mutations underlying age-related
deafness, epilepsy, migraine and enteritis,
and improved the design of DNA chips.
"The National Genome Research Network
allows us to find new therapies for severe-
ly sick patients and boosts Germany’s
competitive strength in the international
life sciences market” stated research
minister Edelgard Bulmahn.

One common type of ailment are the so-
called auto-immune diseases, in which
defense cells mistakenly attack the
patient’s own body. Rheumatism and
arthritis are the best-known diseases

in this category, which cause suffering to
millions of German citizens. In most cases,
the immune system is capable of
recognizing such cannibalistic cells and
destroying them before they can cause
much harm. Those that the immune sys-
tem overlooks are kept under control

by a specific type of T-cell, known as
regulatory T-cells, which act as a kind

of chief supervisor, but even these cells
occasionally fail in their duties, for rea-
sons yet unknown. Research teams in
Berlin and Braunschweig working on

a NGFN project have now found out how
to distinguish these regulatory T-cells
from among the army of “regular” T-cells:
They carry a set of specific characteristic
molecules on their surface, including a
protein named integrin _E _7. With the
aid of this protein, the researchers are
now able to identify the regulatory T-cells,
select the most effective specimens and,
with the appropriate modifications, per-
haps one day use them to treat patients
suffering from auto-immune diseases.

Scientists working at the University of
Gief3en and the German Research Centre
for Biotechnology (GBF) in Braunschweig
intend to exploit a mean trick of Listeria
bacteria to smuggle drugs into intestinal
cells. The cells of the intestinal lining
protect themselves against unwanted
invaders such as pathogens or certain
chemicals by means of the protein
E-cadherin, which holds the cells of the
intestine together like putty, preventing
pathogenic germs from entering the
body through the intestinal wall. Listeria
produce another protein, internalin,
which they use to search out E-cadherin
and adhere to it. “Internalin has a curved
shape like a horseshoe and wraps itself
around the E-cadherin in a tight strangle-
hold’, explains Dr. Wolf-Dieter Schubert
of the GBF. By gripping on this way,

the Listeria force their way inside the
intestinal cells. The researchers hope to
copy this mechanism in new drugs

that could be used to treat inflammatory
bowel disease or intestinal cancer.

Scientists at the biotechnology research
institute Georg-Speyer-Haus in Frankfurt
am Main and the Research Centre Karls-
ruhe have proven that valproic acid, which
has been used in the treatment of epilep-
sy for 30 years, activates genes that
inhibit the growth of cancer cells. The re-
searchers at Georg-Speyer-Haus have
formed a spin-off company, G2M Cancer
Drugs AG, to test the formula in clinical
studies with a view to obtaining approval
for its use as a cancer drug. If all goes
well, this is expected to be achieved

in 2007.

Researchers at the Max Planck Institute



of Psychiatry in Munich have lightened
the gloom for people suffering from clini-
cal depression. It was once a mystery why
some patients started to feel better after
only one week of treatment with anti-
depressive drugs, whereas others had to
wait five weeks for relief. Now we know
the answer: These patients possess a
specific variant of the FKBP-5 gene, which
regulates hormone activity in stress situa-
tions. The knowledge gained by the Max
Planck researchers might make it possi-
ble to develop new anti-depressive drugs
for patients who are immune to the cur-
rently available treatment.

Genetic variants are also responsible for
people’s susceptibility to allergies, as
researchers from the Asthma Genetics
Laboratory of the Dr. von Hauner’s
Children’s Hospital in Munich have
discovered. If a certain unwanted letter
of the genetic alphabet has crept into

a gene named Card 15, the person carry-
ing that gene is three times more likely
to suffer from hay fever.

Through his research on a phenomenon
observed in zebra fish, which he has
dubbed "lovesickness” and which causes
irreparable damage to the creature’s
heart, Dr. Wolfgang Rottbauer hopes to
develop a method of stimulating heart
cells to regenerate themselves. During
his research at the Otto Meyerhof Centre
for Outpatient Care and Clinical Research
at Heidelberg University Hospital, he has
discovered that the symptoms of lovesick
zebra fish are triggered by a mutation

in a specific gene. This gene is in some
way involved in organ development, but
its exact function is still unknown.
Rottbauer has already observed signs of
heart-muscle disease in other zebra fish.
“In such cases, we start by looking for the
modified gene, the mutation is these
fishes’ DNA, so that we can eventually
establish a direct correlation between the
genetic defect and the illness. In a second
stage, we then examine human patients
with heart-muscle disease and test their
DNA for defects in the corresponding
genes.”

In addition to the NGFN, there are four
other competence networks focusing on
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genome analysis of the plant biological
system (GABI), genome research on bac-
teria relevant for agriculture, environment
and biotechnology, genome research on
bacteria for the analysis of biodiversity
(GenoMik Bielefeld), the application of
bacterial genome research in the develop-
ment of new production processes (Bio-
techGenoMik Goéttingen) and combating
infectious diseases through genomic
research on pathogenic bacteria (Patho-
GenoMik Wiirzburg).

GABI is the German plant genome re-
search program, with the important dis-
tinguishing feature that it is conceived
as a partnership between publicly and
privately funded organizations. GABI bun-
dles the research efforts of approximately
350 research scientists in around 30 pub-
lic and equally as many private research
facilities in Germany and throughout
Europe. In commendable fashion, GABI
has succeeded in bridging the gap be-
tween the public and private sectors by
concerted efforts to promote functional
genome research on model and crop
plants, and through direct technology
transfer from universities to industry.The
public-private partnership concept is also
reflected in the pattern of research
funding: GABI is supported jointly by

the Federal Ministry of Education and
Research (BMBF) and private enterprise,
through the special association
Wirtschaftsverbund fiir Biotechnologie
GABI e.V. (WPG).

qgﬂaM.ik

The GenoMik funding program concentrates
Germany's expertise in bacterial genome research in
three competence networks, each consisting of
around 20 collaborating partners in academic and
industrial research.

GABI’s objectives are to:
strengthen the position of German
plant genome research on an interna-
tional level,
establish a national network leading to
the creation of competence centers,
gather knowledge on the structures
and functions of important plant
genomes,
intensify and coordinate international
cooperation.

The three competence networks devoted

to genome research on microorganisms

(GenoMik), issues related to the environ-

ment/agriculture, biotechnology/produc-

tion processes, and infectious diseases,

pursue various aims including:
conducting research into nitrogen-fix-
ing bacteria with the objective of

reducing or even rendering superfluous

the use of artificial fertilizers,
applying advanced methods of func-
tional genomics to microorganisms

(gene sequencing, transcriptomics, pro-

teomics) with the objective of develop-
ing new, environment-friendly and less
resource-hungry production processes,
exploiting the huge biodiversity of
microorganisms for the purpose of har-
vesting new biocatalysts and natural
substances, and

conducting research into pathogenic
microorganisms in order to arrive at
important new fundamental insights
that will form the basis for the devel-
opment of new diagnostic and thera-
peutic techniques.

As State Secretary Wolf-Michael Caten-
husen of the BMBF observed with satis-
faction: “Networks of Competence are a
powerful force that upholds the innova-
tive strength of the German economy.”

Bionics or biomimetics:
Taking a leaf out of nature’s
book

Two Competence Networks bundle
Germany's Centers of Excellence with the
aim of unraveling the principles of natural
designs

13
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Pneumatic muscles mimic the human arm. © Boblan, TU Berlin.

In the course of evolution, nature has
found solutions to many problems that
also confront engineers. These solutions
have stood the test of time and can offer
specific answers to problems confined

to a narrow frame of reference as well

as to fundamental questions of a more
general nature. And best of all: they work!
The aim of bionics is to analyze and tap
nature’s huge reservoir of potential inno-
vations. Bionics or biomimetics has
subsequently been defined as 'the
abstraction of good design from nature’
Internationally, the term 'biomimetics’

is more common than the term ‘bionics’,
but the two terms are frequently used
synonymously.

Bionics then and now

Bionics is a new field with a long tradition.
Striving to make man’s dream of flying
come true, Leonardo da Vinci studied bird
flight to design a flight apparatus. Later
experimental designs were also often
based on natural models, e.g. the flight
of pigeons or the wind-borne propagation
of plant seeds. An ubiquitous example of
bionic engineering is Velcro,

developed by George de Maestral in the
1950s after plucking burs from his dog’s fur.

As a modern science, bionics often de-
pends on computer-based analyses and
sophisticated production methods.
Bionics has therefore only recently come
into focus as a means of innovation.

Bionics by analogy or

by abstraction

There are two approaches to the science
of bionics. In one case, biological research
is applied to find solutions to specific
engineering problems (top down, bionics
by analogy). In the second case, general

principles derived from basic research
are applied to a variety of technical im-
plementations (bottom up, bionics by
abstraction). The two approaches entail
different time frames and prospects for
R&D projects.

Natural high-tech

In the Hindu religion, the sacred lotus is
a symbol of purity. And for a good reason
- the nano- and microstructured leaves
repel water and prevent permanent
soiling. It took Wilhelm Barthlott and
Christoph Neinhuis many years of research
to fully understand how roughness can
help a surface to stay clean. Today, the
Lotus-effect® is available for self-cleaning
facade paints, roof tiles and textiles.
Trees have no need of a mechanic. Bio-
logical growth principles create designs
that prevent excessive notch stresses
with a minimum of material. 'To grow like
trees and bones’ is how Claus Mattheck
summarizes these natural principles im-
plemented in several optimization
methods. Car manufacturers use optimi-
zation tools based on these natural
principles to make better cars with less
material.

Things break. Many biological structures,
however, are capable of repairing
themselves. The principles of self-repair
processes in plants were analyzed by
Thomas Speck. In collaboration with Rolf
Luchsinger, he developed a new coating
for technical pneumatic membrane
systems used in the construction of ultra-
light roofs and bridges, e.g. Tensairity®,
to prevent collapse through loss of air
pressure and mend tears and punctures.
A mosquito is quietly sitting on the
ceiling, waiting for its next prey. Instead
of doing the obvious, Stanislav Gorb

Designed by natural growth principles.
© Mattheck, Research Center Karlsruhe.

started wondering how this creature
could actually stick up there upside down
- and detach itself at will! The answers
open up a whole treasure-trove of ideas
for dry and wet adhesives.

What is the difference between a human
arm and a robot arm? A robot arm has
no muscles. Wrong. Bionic robots with
pneumatic or air-pressurized muscles
are designed to imitate biological mod-
els. Their accuracy, responsiveness, and
strength are amazing for their weight.
Shake hands with the future!

Water-repellent and self-cleaning: inspiration for
the Lotus-effect® © Barthlott, University of Bonn.

Future-proof innovations

Bionics is a dawning new science, which
holds great promise of genuine innova-
tions. Business and industry would do
well to turn their attention to this combi-
nation of tested principles and optimized
structures. Investments in bionics are a
real investment in the future. There are
few ethical issues to contend with and
sustainability is an explicit goal of the
two German Competence Networks
BIOKON and Biomimetics. Nature has
had an incomparable amount of time and
resources to develop convincing solu-
tions to engineering problems - it is up
to bionics to harvest these ideas.
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Networks of Competence

The purpose of the infrastructural activity

of these Competence Networks is to optimize
the conditions for bringing potential users
and researchers together. The Networks of
Competence will efficiently focus knowledge
of their members and convert it into industrial
development. Other tasks of the Competence
Networks include in particular activities
related to training and continuing education,
collaboration on issues concerning standardi-
sation and regulations, consulting and support
of would-be entrepreneurs and public-
relations work.

Fields of Innovation

Biotechnology
Genomics
Bionics

A Region of coordinating office of
the Competence Network

Biotechnology

1

10

11

13

14

BioCon Valley - life science and health care
in Mecklenburg-Vorpommern ® Page 18
A Greifswald

BioTOP - BioTOP Berlin-Brandenburg
® Page 20
A Berlin-Brandenburg

BioProfile Nutrigenomics Berlin-Brandenburg
® Page 22
A Berlin/Brandenburg

BioHyTec - Brandenburg-Berlin Biohybrid
Technologies Network ® Page 24
A Berlin/Brandenburg

BioRegioN - Life Science Network
Niedersachsen ® Page 26
A Hannover

BioProfil “Functional Genome Analysis -
Platform for Diagnostics and Therapy”
® Page 28

A Hannover

InnoPlanta e.V. -
Pflanzenbiotechnologie
® Page 30

A Gatersleben

Biolnstruments Jena
® Page 32
A Jena

BioRiver - Life Science im Rheinland e.V.
® Page 34
A Dusseldorf

BioRegion Rhein-Neckar-Dreieck
® Page 36
A Heidelberg

BioPark Regensburg GmbH
® Page 38
A Regensburg

BioProfile Regeneration Biology
® Page 40
A Stuttgart

BioChip Technologies
® Page 42
A Tubingen

BioTech-Region Miinchen
® Page 44
A Minchen

Genomics

15 GABI - Genome Analysis
of the Plant Biological System
® Page 46
A Potsdam

16 Genome Research on Bacteria Relevant for
Agriculture, Environment and Biotechnology
® Page 48
A Bielefeld

17 BiotechGenoMik Network Gottingen -
Genome research on bacteria for biotechnology
® Page 50
A Gottingen

18 NGFN - National Genome Research Network
® Page 52
A Bonn

19 Genomic Research on Pathogenic Bacteria -
PathoGenoMik, Wiirzburg
® Page 54
A Wirzburg

Bionics

20 BIOKON - Bionik-Kompetenz-Netz
(Bionics Competence Network)
® Page 56
A Berlin

21 Competence Network Biomimetics - Plants as
Concept Generators for Biomimetical Materials
and Technologies
® Page 58
A Freiburg
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BioCon Va"ey - life sciences and healthcare in Mecklenburg-Vorpommern

BioCon Valley®

Objectives

BioCon Valley is the life sciences initiative
of Mecklenburg-Vorpommern, Germany.
As one of the German BioRegions, BioCon
Valley promotes the commercial use of
modern life sciences and supports the
health industry in the region.

Members of the network

A total of 200 members, comprising

- 4 universities and universities of
applied sciences

- 5 research institutes

+ 39 SMEs

- 1 industrial company

- 3 technology centers

- 4 finance companies

- 31 other members

- 12 private individuals

Rostock  Greifswald

CONTACT

Dr. Heinrich Cuypers
Senior project manager
Mobile: +49 (0)160 4752583

Greifswald office
Phone: +49 (0)38 34515300
Fax: +49 (0)38 34515102

Rostock office
Phone: +49 (0)381 51964950
Fax: +49 (0)381 51964952

eMail: info@bcv.org

BioCon Valley GmbH - Life Sciences
in Mecklenburg-Vorpommern
Walther-Rathenaustr. 49a

D-17489 Greifswald

www.bcv.org

www.kompetenznetze.de/
biocon-valley-en
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Focus of activities

ScanBa

BORDERLESS mmmmm BIOTECH

The main activities of BioCon Valley are:
BioCon Valley® network: activities link-
ing science and industry through meet-
ings, conferences, newsletter, personal
contacts

Life science centers (“bioincubators”):
management and marketing of the
Biotechnikum and AgroBiotechnikum
bioincubators, assistance services to
tenant firms

Project management / coordination
(national and international): acquisition
of third-party funding for life-science
projects, and management of those
projects

Public relations to increase awareness
of the BioRegion and modern life sci-
ences: publication of press releases,
brochures and the “Standortatlas”, our
directory of profiles of life science com-
panies and research groups in Mecklen-
burg-Vorpommern (5th edition in 2005).

.

.

.

.

International activities

BioCon Valley is an active member of

the ScanBalt life sciences network, which
was brought into being by representa-
tives of research and industry in the Baltic
and Scandinavian countries. The initiative
was launched in 2001 at the Baltic BioTech
Forum in Teschow (near Rostock), organ-
ized as a joint EU-funded project by
BioCon Valley®, Medicon Valley Academy
and Bio Turku. The ScanBalt initiative is
committed to the networking

of research, development and training in
the field of life sciences in the Baltic Sea
region. It hopes to extend the region’s
influence on an international scale and to
facilitate collaborative ventures to the
mutual benefit of the scientific and busi-
ness communities. ScanBalt sees itself

as a "network of networks”, with the
shared goal of strengthening the interna-
tional competitiveness of the entire Baltic
Sea region and developing it into one of
the leading life science regions in the
world (www.scanbalt.org).

BioCon Valley has recently launched
cooperations with Medical Valley, Japan,
and Hoa Hi-Tech Park, Vietnam.

Projects

Medicine/Medical Technology

Outstanding competencies are represented

by the "Centers of Innovation Competence”,

which were evaluated by the Federal

Ministry of Education and Research (BMBF)

in 2003. The two centers from Mecklenburg-

Vorpommern that have asserted them-

selves in this program are:

- Competence Center “Functional
Genomics” (CC-FG), University of
Greifswald

- "Center for Life Science Automation”

(CELISCA), University of Rostock

Within the CC-FG, the fifteen years of
experience in microbial proteomics at the
University of Greifswald is now being
systematically transferred to the Medical
School and the University Hospital, thus
interconnecting basic research with
biotechnology as well as medical applica-
tions. The interdisciplinary concept of
the CC-FG, linking areas from microbiolo-
gy and biotechnology to clinical research,
will be the unique feature of this center.

CELISCA’s organizational principle is based
on the idea of establishing the "Center of
Innovation Competence” as an interface
between university and industry and
provideing it with a structure containing
all necessary infrastructural facilities

and expertise together with the business
capabilities of a startup system. The cen-
ter is being established as an interdisci-
plinary university organization with a
multidisciplinary approach.

Additional key competences in:

- Apheresis
(extracorporal blood detoxification)

- Biocompatibility

« Molecular medicine

+ Medical technology/Biosystem
technologies

- Telemedicine

More:
www.functional-genomics.
uni-greifswald.de/
www.celisca.de



Agrobiotechnology
Mecklenburg-Vorpommern is one of the
leading locations for classical and mod-
ern plant breeding in Germany. For exam-
ple the company NPZ Saatzucht Lembke
KG (crop breeder; founded in 1897 at
Malchow/Poel) exerts itself as Germany'’s
pacemaker in the use of modern gene
technologies.

The network of competence is encourag-
ing the establishment of an agrobiotech-
nology competence and innovation cen-
ter in Grof-Lusewitz (AgroBiotechnikum).
A "Society of Innovative Sustainable Agro-
biotechnology” has been formed partly
for this purpose. As the center's operator,
BioCon Valley's expertise will guarantee
its success.

More:
www.finab.de
www.agrobiotechnikum.de

Marine Biotechnology

Marine Biotechnology is a relatively new
field in Germany, and in Europe, with
much potential especially in the discovery
and development of new therapeutic
agents and enzymes. For this purpose,
the network partners have founded the
association "Institute of Marine Biotechno-
logy e.V.", which is also actively involved in
applied research. The association recently
organized its third international confer-
ence. Ganomycin GmbH, which is the first
new and promising company in this field
in Mecklenburg-Vorpommern, is based on
the discovery of a new broad-spectrum
antibiotic.

More:
www.marine-biotechnologie.de

ScanBalt Competence Region
BioCon Valley coordinates the activities of
the 13 partners in the project “ScanBalt
COMPETENCE REGION". The project is
funded by the EU and started in 2004 with
the objective of:
- mapping the structure of the pan-Euro-
pean ScanBalt Bioregion, providing
an up-to-date status review in terms of
active players, competencies, regulatory

infrastructure and other relevant fac-
tors on a globally comparable basis

- identifying globally competitive core
competencies and capabilities and key
challenges in life sciences, genomics
and biotechnology

- identifying opportunities for enhanced
cooperation between scientists, health-
care organizations and entrepreneurs
within the ScanBalt Bioregion, with
a special focus on the new EU member
states

- accelerating the integration of the EU
accession countries into Europe’s exist-
ing scientific, healthcare and business
communities, and thus enhancing Euro-
pean competitiveness in life sciences,
genomics and biotechnology for health
on a worldwide scale.

More:
www.scanbalt.org

BioTechnikum Greifswald

BioTechnikum Greifswald

BioTechnikum Greifswald is one of the

5 technology centers (“bioincubators”)
devoted to life sciences in Mecklenburg-
Vorpommern. They offer a highly modern
infrastructure for young companies in
the fields of biotechnology, biomedicine,
medical technologies, and agrobiotech-
nology.

www.kompetenznetze.de » Biotechnology

BioCon Valley

Innovation highlights

Highlight 1

Liver Dialysis

The MARS® therapy is a new combination
of kidney and liver dialysis, developed in
Rostock. Until now, liver dialysis was the
most common form of liver support therapy.
MARS® employs human albumin proteins
and a special membrane to remove toxins
selectively out of the patient’s blood. In this
way, dialysis reinforces the detoxification
function of the liver.

MARS® js a CE-certified liver support
system that has shown its efficacy in clinical
studies © Gambro Rostock GmbH

Highlight 2

Modern Plant Breeding

NORIKA GmbH applies both conventional
and modern biotechnological methods in
potato breeding and propagation. In-vitro
culture is the heart of the maintenance
breeding of our varieties. ELISA and PCR
techniques (DNA fingerprinting) are used to
test for potato viruses and in the identi-
fication of varieties or breeding lines. Norika
research focuses on the development of
new potato varieties with improved toler-
ance to drought and salt and varieties for
the production of biodegradable polymers.

© NORIKA GmbH
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BioTOP Berlin-Brandenburg
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RERLIN-BEANDENBURE

Objectives
BioTOP Berlin-Brandenburg was established

in 1998 by the States of Berlin and Branden-

burg and the Verband der Chemischen
Industrie e.V. (German chemical industry
association) to promote the development
of biotechnologies in the region. BioTOP
plays an active role in many areas across
both states including research networking,
start-up creation and financing, technology
transfer, location marketing and business
development.

Berlin

CONTACT
Dr. Kai Bindseil

Phone: +49 (0)30 31862211
Fax: +49 (0)30 31862222

eMail: biotop@biotop.de

BioTOP Berlin-Brandenburg
Fasanenstr. 3
D-10623 Berlin

www.biotop.de

www.kompetenznetze.de/biotop-en
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Focus of activities

Biotech solutions for prevention, diagnos-
tics and therapy

Berlin-Brandenburg is one of the leading
locations for life sciences in Europe. The
area features an unusually high concentra-
tion of universities, research institutions
and clinics. Together they represent a cre-
ative and productive environment that has
been a consistent breeding ground for a
number of successful start-ups. Several
interdisciplinary networks and an outstan-
ding regional infrastructure promote close
and efficient cooperation between the
fields of science, business and politics. The
cluster is making good progress as demons-
trated by numerous innovative products
and services in diagnostics and therapy.

BioTOP Berlin-Brandenburg is the central
network hub for more than 150 biotech
SME and 300 scientific work groups
engaged in all aspects of life sciences.

- Supporting innovative, technology-
focused start-ups

Financial support for complex projects
Technology transfer between science
and industry

Developing research alliances

+ Supporting science and industry networks
Supplying and managing biotechnology
information

Locator agency for experts and skilled
professionals in all disciplines
Supporting companies in their business
development and marketing communi-
cations activities

Developing and retaining sufficient
numbers of qualified personnel through
education and training initiatives
Creating and organizing events
Location marketing for the region’s
biotechnology industry

Strategic consulting

The BioScience network, coordinated by
BioTOP encompasses a dozen technology
driven networks in relevant biotech areas
like:

- Genomics and Proteomics

- Nutrigenomics

- RNA-technologies (see RiNA network)

- Bioinformatics

+ Glycobiotechnology

« Structural Biology

+ Regenerative Medicine

.

.

.

.
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- Bioanalytics and Biochip technologies
BioTOP puts great emphasis on opti-
mizing the interaction between the
networks and medicine along the value
chain. Another key aspect of BioTOP’s
activities is international networking to
support SME’s and research institutes to
set up their projects and businesses in a
global market.

International activities

- NATIBS (www.natibs.net)

+ Scanbalt (www.scanbalt.org)

- Cooperation with BioTeam Paris

- Cooperation with the Bejing Municipal
Bureau of Industrial Development
(www.bjid.gov.cn/ywwz/bpi/index.asp)

Projects

RiNA network RNA Technologies

- Support from:

The Senate of Berlin,

Federal Ministry of Education and
Research (BMBF),

European Regional Development Fund
(EFRE)

Project members:

German members:

Free University of Berlin,

Charité - Universitatsmedizin Berlin,
Max Planck Institute for Infection
Biology,

Max Delbriick Center for Molecular
Medicine,

and others

QIAGEN GmbH,
Schering AG,
Atugen AG,
Oligene GmbH,
Artemis GmbH,
and others

International members:
Sanofi-Aventis,

Chiron,

and others

The RiNA network RNA Technologies Berlin
was created as a platform for cooperation
between science and industry. The net-
work aims to promote innovative research
projects that can be transformed into ap-



plications and developed into marketable
products. At the core of the network is
RiNA GmbH, a commercial company focused
on coordinating these projects, performing
its own research and acting as a technol-
ogy transfer center. Together with the non-
profit association "Netzwerk RNA Technolo-
gien e.V.”, RINA GmbH also organizes con-
ferences, workshops and seminars and
represents the network at international trade
fairs and congresses (Www.rna-network.com).

MoIPAGE - Molecular Phenotyping to

Accelerate Genomic Epidemiology

« Support from:
The MolPAGE Consortium is funded by
the European Union FP6 program.

« Project members:
The MolPAGE Consortium brings to-
gether 18 leading academic institutions,
biotechnology and pharmaceutical com-
panies:

Epigenomics AG,

Biovision,

Charles University, Prague,

Novo Nordisk,

Centre National de Genotypage,
Obesity Research Unit, Toulouse
University,

University of Pavia,

Institute of Mathematics & Computer
Science, University of Latvia,

Royal Institute of Technology,
Affibody AB,

Gyros AB,

Uppsala University,

F. Hoffman-La Roche AG,
University of Oxford,

Oxford Genetic Technology,
European Bioinformatics Institute,
Imperial College of Science,
Technology and Medicine,

Guys and St Thomas Hospital NHS Trust

www.kompetenznetze.de » Biotechnology

BioTOP Berlin-Brandenburg

The MolPAGE project aims to identify bio-
markers suitable for identifying individu-
als suffering from diabetes and vascular
disease long before they show any symp-
toms. An early diagnosis of the disease or
the identification of those at risk has the
potential for creating more effective
prevention programs and enabling better
treatment of the disease.

Recent developments in genomic, proteo-
mic and metabonomic techniques have
made it possible to gain unprecedented
detailed information on genes, proteins
and other molecules affecting disease
development and progression. The
consortium members are engaged in
further developing these technologies so
that relatively small quantities of biologi-
cal material can be used to study biomar-
kers using high-throughput techniques.
The challenge is to use these technologies
effectively to define the relationships
between sets of biomarkers and the dis-
ease and to begin applying the informa-
tion gained in clinical practice. By combin-
ing techniques that have not yet been
brought together under one umbrella,
this unique program provides a compre-
hensive picture of a single disease.
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BioSeed®-C - 3-dimensional cartilage graft

Innovation highlights

Highlight 1

In 2004, SCIENION AG was awarded its sec-
ond Innovationspreis Berlin-Brandenburg
(innovation prize) for the company’s
SCIFLEXARRAYER piezoelectric dispensing
system.

Enables precise ultra low level liquid handling:
SCIENION's sciFLEXARRAYER.

Highlight 2

BioSeed®-C is a 3-dimensional cartilage graft
made from the patient’s own cells and a
biological 3D matrix. BioSeed®-C was devel-
oped at TransTissue Technologies GmbH in
Berlin in collaboration with Charité - Univer-
sitdtsmedizin Berlin. The graft is in clinical
use since 2001 and is distributed by
BioTissue Technologies GmbH.

Highlight 3

World's fastest heart attack test. rennesens
GmbH developed the first rapid test to
utilize the new cardiac marker h-FAB. The
test can detect acute moyocardial infarc-
tions up to 4 hours earlier than previous
methods.

Credit-card-sized lifesaver: CardioDetect ®
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BioProfile Nutrigenomics Berlin-Brandenburg

Objectives

Developing innovative processes, products
and services for the individualized preven-
tion, diagnosis and treatment of nutrition-
related diseases.

Members of the network

Research groups from

- 5 universities

- 10 SMEs

- 1 major corporation

- 4 non-university research institutes and
- 1 service provider

are currently working on projects sup-
ported by the Nutrigenomics network.

Potsdam

CONTACT

Prof. Dr. Dr. Hans-Georg Joost
(Chairman of the association

"Verein zur Forderung der Nutrigenom-
forschung e.V.")

Phone: +49 (0)33200 88216

Fax: +49 (0)33200 88555

eMail: verein@nutrigenomik.de

Dr. llka Grotzinger

(Coordination BioProfile Nutrigenomics)
Phone: +49 (0)33200 88385

Fax: +49 (0)33200 88398

eMail: mail@nutrigenomik.de

Arthur-Scheunert-Allee 114-116
D-14558 Nuthetal

www.nutrigenomik.de

www.kompetenznetze.de/nutrigenomics
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Focus of activities

Nutrigenomics is an interdisciplinary
science that combines elements of
genomics, molecular biology, clinical
research, nutritional science and phyto-
biotechnology in the search for new
development strategies for personalized
prevention and treatment of nutrition-
related diseases. Research work on the
interrelationship between nutrition or
food ingredients and the human genome
provide results that promote the transfer
of research findings into commercial
applications, both in the food industry
and in the prevention of diet-related
diseases, for instance through diagnostic
tools.

International activities

Scientists from the Berlin-Brandenburg
Nutrigenomics network are active in the
“European Nutrigenomics Organisation”
(NuGO), an EU-sponsored network of
excellence. Twenty-two partner organiza-
tions from ten European countries form
the core of NuGO.

The primary aim of NuGO is integration,
facilitating future nutrigenomics
research. NuGO aims to:

- develop and integrate genomic tech-
nologies for the benefit of European
nutritional science

facilitate the application of these tech-
nologies in nutritional research world-
wide

create the world-leading virtual center
of excellence in nutrigenomics

train a new generation of European
scientists to use post-genomic tech-
nologies

Developments on the international scene
confirm that Berlin-Brandenburg’s mod-
ern nutrigenomics concept is on the right
track, and that it is a valuable asset
which sets the region apart from its com-
petitors in a supra-regional and interna-
tional context.

.

.

.

Projects

The Berlin-Brandenburg Nutrigenomics
network was one of the winning candi-
dates in the BioProfile competition held
by the German Federal Ministry of Edu-
cation and Research (BMBF), with its pro-
file of "Nutrigenomics: applying genomics
and phytobiotechnology to the diagnosis,
prevention and treatment of nutrition-
related diseases”. The BioProfile network
for nutrigenomics currently supports part-
ners from 38 research groups, institutions
and companies in 14 collaborative applied
R&D projects. A total of 16.1 million Euros
in funding has so far been made avail-
able to these projects - 5 million Euros

in private investments by the participat-
ing companies and 11.1 million Euros in
the form of government grants under the
BMBF's biotechnology research program.
The projects range in scope from funda-
mental research to the development of
market-ready products and services.

Analysis techniques for the diagnosis of
metabolic diseases

metanomics GmbH & Co. KGaA

Max Planck Institute of Molecular Plant
Physiology

German Institute of Human Nutrition

Adipositas Chip - Identification and
analysis of genetic factors in the predis-
position to obesity

Scienion AG

Fraunhofer Institute for Biomedical
Engineering IBMT

Charité Berlin, Campus Berlin-Buch

Metabolic and genetic profiling - MGP
German Institute of Human Nutrition
Technische Universitat Berlin, Institute of
Food Technology and Food Chemistry
Fraunhofer Institute for Biomedical
Engineering IBMT

Innovative treatment options for
"Syndrome X" (metabolic syndrome)
Charité Berlin, Campus Benjamin Franklin
German Institute of Human Nutrition
Max Planck Institute for Molecular
Genetics
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BioProfile Nutrigenomics Berlin-Brandenburg

New targets for the treatment

of adipositas

German Institute of Human Nutrition
DeveloGen AG

Spiegelmers® for use in adipositas
treatment
NOXXON Pharma AG

PhysioSim - an in-silico disease model
for type-2 diabetes

MicroDiscovery GmbH

Max Planck Institute for Molecular
Genetics

German Institute of Human Nutrition

Nanowell PCR for gene expression profile
analysis in connection with cardiovascu-
lar diseases

Max Planck Institute for Molecular
Genetics

AllerGenChip - quick-test system based
on a DNA microarray for the detection
of food-borne allergens

Congen Biotechnologie GmbH
Fraunhofer Institute for Biomedical
Engineering IBMT

Charité Berlin, Campus Mitte

Allergen profiling

Proteome Factory AG

Max Planck Institute of Molecular Plant
Physiology

Charité Berlin, Campus Mitte

Screening system for the early detection
of colon cancer
BIOTECON Diagnostics GmbH

Tumor-prophylactic food additives
Glycotope GmbH

DNA adducts for use in assessing the
safety of conventional and novel foods
German Institute of Human Nutrition
Max Planck Institute of Molecular Plant
Physiology

Humanized mouse models for enzymes
that metabolize exogenous substances
German Institute of Human Nutrition
Max Planck Institute for Molecular
Genetics

The projects accomplished to date are an
excellent example of networking between
science and industry, and demonstrate
that the work undertaken by members of
the Nutrigenomics network sets a clear
accent on advances in the diagnosis and
therapy of nutrition-related diseases. In
conjunction with other competence net-
works in the region (BioHyTec, InnoRegio
Berlin-Buch), the Berlin-Brandenburg
Nutrigenomics network will continue to
play a leading role in the further develop-
ment of the region as a center of health
research.

Innovation highlights

POSITIVE RESULTS WITH ANTIGHRELIN
SPIEGELMER® IN WEIGHT LOSS AND
OBESITY

Based on one of the largest and best-pro-
tected patent portfolios, Berlin-based
NOXXON Pharma AG develops biostable
aptamers, novel substances based on
mirror-image nucleic acids. These so-called
Spiegelmers® (the German word "Spiegel”
means mirror) bind highly specifically to
the pharmacologically relevant target for
which they were selected. Thanks to their
structural characteristics, Spiegelmers®
are extremely resistant to degradation
and not immunogenic - a new generation
of improved therapeutics.

Recently NOXXON presented the first
results regarding a proprietary anti-ghre-
lin Spiegelmer®, a biostable aptamer that
binds to the peptide hormone ghrelin,

in mice that show a chronic weight loss
following treatment with Spiegelmers®.
In a seven-day study, obese mice treated
with NOXXON'’s anti-ghrelin Spiegelmer®
showed body weight loss compared to
animals receiving a control Spiegelmer®.
This effect was directly mediated by
Spiegelmer® neutralization of ghrelin, for
the anti-ghrelin Spiegelmer® when
administered to ghrelin-deficient mice
produced no body weight loss.

Thomas Klein, CEO of NOXXON Pharma
AG, said: "We are very pleased to present
this data. The results demonstrate the
efficacy of our molecule in animals and
suggest that this Spiegelmer® has the po-
tential to be of utility in the fight against
obesity.”

NOXXON'’s Spiegelmer® technology is
widely applicable. The company works
with a variety of targets from different
disease indications, focusing on meta-
bolic diseases, inflammation, oncology,
and cardiovascular disease.
(www.noxxon.net)
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Bio HyTeC - Brandenburg-Berlin Biohybrid Technologies Network

£ ™.

r

BioHyTec
Objectives
BioHyTec facilitates the development of
biohybrid systems engineering in the bio-
technology cluster in Berlin and Branden-
burg through cooperative ventures be-
tween science and industry as well as
through educational measures. Its objec-
tive is to build up a value chain and to

promote the region as a leading center of
biochip technology.

Members of the network
- 18 SMEs

- 4 universities

- 1 research institute

Potsdam

CONTACT
Christian Vogt M.A. (Coordinator)

Phone: +49 (0)33200 88587
Fax: +49 (0)33200 88588

eMail: vogt@biohytec.de

InnoRegio Koordination BioHyTec
Bergholz-Rehbriicke
Arthur-Scheunert-Allee 114-116
D-14558 Nuthetal

www.biohytec.de

www.kompetenznetze.de/biohytec-en

Focus of activities

The BioHyTec biohybrid technologies net-
work was formed as a result of the
German research ministry’s InnoRegio ini-
tiative in 2000, and has meanwhile estab-
lished a presence as a network of compe-
tence for “Biohybrid Technologies” within
the Berlin/Brandenburg biotechnology
cluster and nationwide. BioHyTec is the
central information and communications
node, coordinating all relevant interests
and activities at the point where science
meets industry.

The network’s activities are centered

on the establishment, development and
coordination of collaborative ventures
between research groups and biotechnol-
ogy firms. The collaborative projects are
led by companies whose market experi-
ence ensures a distinctly product-oriented
approach. The underlying technologies
for biochip development have been
tailored to the requirements of different
market segments, with specific platforms
for microarrays and macroscale devices.
Facilities for the short-run manufacturing
of biochips are already available.

International activities

A recent study commissioned by the U.S.
government rated the BioHyTec network,
led by Professor Scheller, University of
Potsdam, as one of the world’s 20 leading
research groups in the field of biosensors,
bioanalysis and molecular biology. The
study’s authors were particularly impressed
by the broad scope of integrated collabo-
ration between science and industry, exten-
ding right along the value chain from
research through development/prototyp-
ing to production.

Scientific research teams maintain close
links worldwide, and numerous researchers
and companies are involved in EU projects.

Projects

The InnoRegio initiative supports a total
of 11 collaborative R&D projects focused
on the development of bioanalytical sys-
tems.

Mycotoxin chip, with 4 network members
led by BioTeZ Berlin-Buch GmbH, is devot-
ed to the development of a rapid test
based on a biochip for detecting various
mold toxins in foods.

Non-invasive diagnostics, a network proj-
ect involving five partners led by FILT
GmbH, aims to enable timely diagnosis
of specific lung diseases, without invasive
surgery on the patient and if possible in
the local consultant’s office, on the basis
of a patented breath condensate collec-
tor.

A network project with 5 partners under
the leadership of IGV GmbH is pursuing
the development of a sensor chip for
determining antioxidative capacity. Cos-
metics manufacturers throughout the EU
are obliged to verify the advertised anti-
oxidative properties of their end products.

A high-throughput screening system for
early detection of poultry diseases based
on a DNA biochip is being developed in
the poultry chip project led by CONGEN
Biotechnologie GmbH in conjunction with
the Fraunhofer Institute for Biomedical
Engineering (IBMT).

The amplification and detection system
project with three network partners
managed by AGOWA GmbH is advancing
biochip technology with a view to the
“lab-on-a-chip”. They aim to achieve this
by integrating the preparation, amplifica-
tion and detection of samples.

CellTrend GmbH of Luckenwalde is lead-
ing three other network partners in
developing a telomerase chip. This net-
work project involves the development
of a medical diagnostics biochip that
will enable tumor biopsies to be exam-
ined for increased telomerase activity.



© Harald Hirsch

AptaRes AG of Luckenwalde and four net-
work partners are developing a new type
of diabetes chip. This project opens up
new perspectives for the examination and
progress monitoring of a diabetic meta-
bolic situation.

peptides & elephants GmbH is developing
a peptide chip in collaboration with the
Fraunhofer IBMT and in.vent Diagnostica
GmbH. The goal of the project is to devel-
op a diagnostic chip to identify virus anti-
bodies in serum.

CellTrend GmbH is leading four other pro-
ject partners in the development of multi-
parameter antibody chips for detecting
autoimmune diseases, autoimmune chips
for short.

To complement the ongoing aptamer
chip project, the University of Potsdam
is running a research project to develop
polymers of molecular structure for the
quantitative verification of a glycated
peptide of HbA1c.

As an integral part of the network, the
University of Applied Sciences in Wildau
offers a joint degree course in biosystems
technology and bioinformatics. It includes
regular periods of practical training with
local companies, to familiarize students
with the real industrial environment. The
curriculum is also partly determined by
these companies, ensuring that academic
content meets industrial needs, and cre-
ating a smooth transition to professional
life for graduates. The 3-year course leads
to an internationally recognized bachelor’s
degree. A master’s degree course was
introduced in 2004.

Further research and biochip development
projects are promoted in other programs.

www.kompetenznetze.de » Biotechnology

BioHyTec

Innovation highlights

Highlight

DNA chips for predictive diagnosis

of bowel cancer patients

In Germany alone, over 60,000 patients are
diagnosed with cancer of the colon every
year. Although there have been major
advances in surgical and chemotherapy
treatments, one in every two patients dies
within the first five years because he or
she later develops secondary tumors
despite the treatment, or fails to respond
to chemotherapy.

The objective of the project is to predict at
an early stage which patients are likely to
develop metastases in order to choose the
best therapy for this high-risk group, and
to identify those patients who would bene-
fit from a particular type

of chemotherapy.

Signature Diagnostics AG, Scienion AG,
MicroDiscovery GmbH and the Fraunhofer
Institute for Biomedical Engineering are the
four partners jointly involved in an innova-
tive project to develop a new gene chip
and test it on patients with bowel cancer.
The partners contribute complementary
experience in different areas of molecular
oncology, chip technology, data evaluation,
device manufacturing and commercializa-
tion.

The new test is based on gene chip analysis
of the expression pattern of five hundred
selected human genes that play a key part
in tumors of the colon. The project combines
fundamental and applied research on an
interdisciplinary level. It is a prime example
of how high-tech can help to develop new,
urgently needed diagnostic products in
cancer research.
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BIORegION - Life Science Network Niedersachsen
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Objectives

BioRegioN GmbH, a privately owned
company founded in 2002, is a professional
provider of management and marketing
support for biotech companies. On behalf
of the government of Niedersachsen,
BioRegioN is the first point of entry for life

sciences. The purpose is to enhance Nieder-

sachsen'’s position as a biotech location and
to strengthen its ability to compete in this
field of opportunity.

Members of the network

- More than 200 biotech companies,
including over 90 startups

- 26 universities and colleges

- More than 80 non-academic research
institutions

- 19 incubators and technology centers
in Niedersachsen

Hannover

CONTACT
Dr. Thomas Wagner

Phone: +49 (0)511 9357-940
Fax: +49 (0)511 9357-963

eMail: bioregion@bioregion.de

BioRegioN GmbH
Vahrenwalder Str. 7
D-30165 Hannover

www.bioregion.de

www.kompetenznetze.de/bioregion-en
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Focus of activities

BioRegioN GmbH is the central point of
contact for life sciences in the state of

Niedersachsen. It is a professional provider

of management and marketing support

for entrepreneurs and biotech companies.

BioRegioN GmbH coordinates the Life
Science Network Niedersachsen.

The service portfolio of BioRegioN GmbH:
- Competent consulting for new and
established companies

Preparation of a convincing
business plan

Representation at national

and international trade fairs
Organization and implementation of
events, workshops, and symposiums
on biotechnology issues
Introduction to appropriate partners
for patent and license counseling
Bridging science and industry
Support in business development

.

.

.

.

.

.

Our network partners are involved

in research projects and applications
in the fields of:

- Biomedicine/genome research

- Biochemical engineering

+ Marine biotechnology

- Plant biotechnology

+ Environmental biotechnology

International activities
Connections to the international sphere
are a standard element of regional bio-
technological research.

The strong linking of individual projects
to the international R&D establishment is
fostered by the profound international
links of regional research institutes.
These are an integral part of a vast num-
ber of European and global programs.

The participation in international trade
fairs, conferences, and conventions as well

as the initiation and implementation of del-

egation visits abroad is part of the support
by BioRegioN.

Projects

DiaPep277™ - a novel approach to
autoimmune diabetes

(type-1 diabetes, LADA and prevention)
- Support from:

State of North Rhine-Westphalia,
European Union

Project members:

Develogen AG,

Deutsches Diabetes Zentrum
Dusseldorf,

Queens College, London,

Hadassah University of Jerusalem,
Universita Campus di Medico

di Roma,

DVA Puget Sound Health Care System,
Seattle

In autoimmune diabetes (type-1 diabetes
and LADA - Latent Autoimmune Diabetes
in Adults), insulin-producing beta cells are
destroyed through an autoimmune-medi-
ated attack. The resulting failure of the
patients to produce insulin leads to insulin
dependency: an essential feature of
insulin-dependent diabetes mellitus.

DiaPep277™:

DeveloGen'’s lead product DiaPep277™ is
a novel approach to treat autoimmune
diabetes by a specific immunomodulation
that stops the autoimmune attack on
insulin-producing beta cells without affec-
ting the general capabilities of the
immune system to respond to external
pathogens.

DiaPep277™ is a 24 amino acid peptide
derived from the heat shock protein 60
(hsp60). Hspé0 is known to play an impor-
tant role in the pathogenesis of autoim-
mune diabetes.

In animal models, DiaPep277™ was shown
to trigger regulatory T-cells. These T-cells
mediate the secretion of anti-inflam-
matory cytokines, leading to a stop of
the autoimmune attack and destruction
of healthy beta cells. Administration of
DiaPep277™ leads to a significant reduc-
tion in inflammation of the pancreas in
animal models resulting in the regenera-
tion of the capability to produce insulin,
suggesting that the drug could be able

to prevent the progression of the disease.
Currently DiaPep277™ is in late-stage



phase-ll clinical trials with an excellent
safety profile and promising efficacy data
for newly diagnosed type-1 diabetes and
LADA patients. DeveloGen intends to start
phase-lll clinical trials for DiaPep277™

for the treatment of newly diagnosed
type-1 diabetes in 2005 and a phase-lIb/Il|
for LADA patients in 2005.
www.develogen.com

BIODIOL - Process development for
microbial production of the bulk
chemical 1,3-propandiol from glycerol
as a wastewater effluent
- Support from:
European Commission,
- Project members:
The Federal Agricultural Research
Centre FAL, Braunschweig,
genialab BioTechnologie GmbH,
Braunschweig,
SUDZUCKER AG, Obrigheim,
MEGA as., Straz pod Ralskem,
Institute of Chemistry, Slovak Academy
of Science, Bratislava

The focus of the project is an optimized,
integrated strategy for biotechnological
1,3-propandiol production from glycerol.
Glycerol is a substrate that can be obtained
cheaply as an industrial by-product of
biodiesel and other rapeseed (colza) oil
products. Its bioconversion increases the
value of this waste product and strength-
ens the position of the related industry.
1,3-propandiol is a diol with a variety of
uses in the plastics, lubricant and paint
industries.

The project partners possess the neces-
sary know-how in fermentation process-
es, obtained through many years of
research. They provide fundamental infor-
mation on the appropriate media compo-
sition and nutrient requirements for in-
dustrial processing. The project network
also draws on the experience of different
international partners in the fields of raw
material supply, biosensor techniques,
immobilization and product recovery.
www.biodiol.org

VPM - Vakzine Projekt Management GmbH
- Support from:
Federal Ministry of Education and
Research (BMBF)

Vakzine Projekt Management GmbH (VPM)
is a development company focussing on
vaccines and related immunologically
active compounds. VPM’s business con-
cept is unique in Germany, dedicated to
bridge the gap between academic re-
search and medical application.

The portfolio contains exclusive license

rights for:

- Soluferon®, a second generation inter-
feron-beta treatment for multiple sclero-
sis with high potential to be developed
for viral indications

- a group of therapeutic vaccine candi-
dates to treat prostate cancer, melano-
ma and renal cell carcinoma using
transfected carcinoma cell lines produc-
ing IL-2 and IFN-y

- an innovative vaccine candidate to pre-
vent tuberculosis, using recombinant
live attenuated M. bovis producing
lysteriolysin for improved antigen pres-
entation

- full length MSP-1 (merozoite surface
protein), one of the most promising
protein antigens to prevent Malaria
at the blood stage

+ HCMV dense bodies, an innovative lead
to prevent HCMV (human cytomegalo
virus) infection in transplant patients
and in newborns.

Vakzine Projekt Management GmbH (VPM)
was founded in 2002. Shareholders are
the German Vaccine Research Foundation
(Hannover), the development fund of GBF
(German Research Center for Biotechno-
logy), Braunschweig, and the current CEQO,
Dr. Albrecht Laufer.

For the period from 2002 to 2010 the
BMBF has allocated initial funding of

25.6 million Euro to be invested in promis-
ing projects with a high chance of com-
mercialization. In addition VPM is seeking
funding from industry partners and the
capital markets.
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Innovation highlights

Highlight 1

Innovative “immunocapture” technology
AdnaGen AG has developed a proprietary
technology that enables detection of rare,
circulating tumor cells. This is accomplished
through two steps that combine the bene-
fits of immunochemical and molecular
biological assays. Cancerous cells are isolat-
ed using a mixture of specific monoclonal
antibodies linked to magnetic particles.
The RNA inside the captured cells is released
and amplified to allow the analysis of
cancer-associated gene expression in the
separated cells. This combination of tech-
nologies increases both the sensitivity

and specificity of cancer cell detection in
body fluids such as blood and urine.
www.adnagen.com

Highlight 2

Single-particle electron cryomicroscopy
BioFuture laureate Dr. Holger Stark at the
MPI for Biophysical Chemistry works with
single-particle electron cryomicroscopy,
which allows the structural organization
and architecture of large macromolecular
assemblies like the spliceosome to be
revealed. Two-dimensional projection images
of individual macromolecules - usually em-
bedded in a thin film of vitrified ice - are
obtained by imaging the sample in an elec-
tron microscope. Several thousands of indi-
vidual images are extracted from the digi-
tized micrographs and a 3D structure of the
macromolecule is calculated by exploiting
the random orientation of the “particles”.
www.mpibpc.mpg.de/groups/stark

3D structure of U11/U12 di-snRNP of the
spliceosome. © Stark/MPIbpc
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BioProfil "Functional Genome Analysis - Platform for Diagnostics and Therapy”
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Objectives

BioProfil “Functional Genome Analysis” is
an initiative formed by biotech companies
and research institutions in the south of
Niedersachsen (Lower Saxony). The network
has been placed in charge of funds totaling
15 million euros, allocated by the German
Federal Ministry of Education and Research
(BMBF) for the purpose of commercializing
innovative ideas in the fields of infection,
neuro- and stem cell biology.

Members of the network
- 10 SMEs

- 4 universities

- 2 research institutes

- 2 service providers

Hannover

CONTACT
Dipl-Ing. (FH) llka Zajons

Phone: +49 (0)511 9357940
Fax: +49 (0)511 9357963

eMail: bioprofil@bioregion.de

BioProfil c/o BioRegioN GmbH
Vahrenwalder Str. 7
D-30165 Hannover

www.bioregion.de

www.kompetenznetze.de/
functionalgenomeanalysis
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Focus of activities

BioProfil “Functional Genome Analysis”
supports researchers whose projects are
practically oriented and have good pros-
pects of success as a business venture.
As an integrated element of BioRegioN,
the initiative aims to systematically pro-
mote the development of innovative
methods and medicines for the diagnosis
or therapy of diseases and to bring them
into clinical practice. BioRegioN GmbH is
the coordinator of the BioProfil, whose
emphases - infection biology, neurobiolo-
gy and stem cell biology - are highly sig-
nificant to the future market in health-
care products.

Infection biology

Infectious diseases are the most common
cause of death worldwide. An increasingly
widespread resistance to antibiotics has
heightened the threat from infectious
diseases in the developed countries too.
The BioProfil “Functional Genome Analysis”
therefore places a strong emphasis on
investigating the pathogens that cause
infections. The results will be useful in de-
veloping new screening techniques, drugs
and vaccines.

Neurobiology

Neurodegenerative diseases such as Alz-
heimer’s or Parkinson’s disease have come
to the fore as a result of the higher life
expectancy in the developed countries.
Although they can now be diagnosed
with great accuracy, there is no known
cure. Intensive and successful work is
being performed in southern Niedersach-
sen to shed light on the disease mecha-
nisms and develop therapeutics to com-
bat these neurobiological phenomena.

Stem cell biology

Transplantation medicine can offer
patients a new lease of life, but the lack
of donor organs is an insurmountable
problem. Therapy using adult stem cells
extracted from the blood or body tissue
of human adults provides an alternative.
The partners of the BioProfil “Functional
Genome Analysis” will use their scientific
know-how to pursue new approaches to
the biological replacement of damaged
tissue or entire organs.

Projects

Tests for early diagnosis of kidney dis-
eases, vaccines for epizootics, or micro-
protein-based substitutes for antibiotics:
the developments pursued by the sup-
ported biotech firms cover a wide range
of topics at the cutting edge of applied
research and development. The majority
of the research projects so far recom-
mended by the BioProfil initiative are
directly related to specific areas of medi-
cine. The projects outlined below

are already being funded by the German
Federal Ministry of Education and
Research (BMBF) on the recommendation
of BioProfil:

Imusyn GmbH in Hannover is developing
new, improved means of tissue compati-
bility testing for transplant patients.
Recombinant MHC proteins will enhance
the reliability of tests, make work easier
for doctors and above all increase the
safety for patients. Selecore GmbH in
Gottingen is developing microproteins,

a kind of small biological molecule which
- the scientists hope - will one day be
able to kill pathogens or inhibit the pro-
gress of chronic diseases such as multiple
sclerosis.

Fundamental and platform technologies
Other teams of researchers in the region
are working on fundamental and plat-
form technologies that will benefit medi-
cine in many ways. A bioinformatics
knowledge platform for drug develop-
ment (BIOBASE GmbH, Wolfenblittel),
elegant knockout methods for the study
of individual genes (DeveloGen AG,
Gottingen), high-resolution imaging of
protein patterns in patients’ body fluids
such as urine or blood (mosaiques diag-
nostics and therapeutics AG, Hannover)
or methods for efficient and accurate
isolation of molecules in biotechnology
(IBA Biologics, Gottingen) - these exam-
ples show that the technologies under
development cover many different areas
of research and diagnostics.

Another BioProfil project aims to get a
handle on neuropathic diseases: To re-
search more effectively into Parkinson’s,
Alzheimer’s or Chorea Huntington,
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Functional genome analysis creates a platform for diagnosing and treating a wide range of illnesses.

Gottingen-based Synaptic Systems GmbH
is developing new antibodies that can
mark live nerve cells. In cooperation with
Vision7 GmbH located in Niedersachsen,
a team from the Hannover Medical School
(MHH) and the university hospital of
Hamburg-Eppendorf (UKE) is researching
into selective marking technologies

for suicide gene vectors in cell and gene
therapy.

Diagnosis of kidney diseases

and treatment of metabolic disorders
Renal diseases can be diagnosed at an
early stage with the DiaPat process
developed by mosaiques diagnostics and
therapeutics AG, which can accurately
detect kidney damage through non-inva-
sive analysis of a simple urine sample.
Biologist Dr. Giinter Schwarz of the

TU Braunschweig, who was awarded the
2004 Novartis prize, is researching into
metalliferous enzyme proteins and the
development of molybdenum cofactor
synthesis. The goal of this research is the
development and large-scale production
of a new drug to combat molybdenum
cofactor deficiency, a severe metabolic
disorder with fatal consequences.

BioProfil projects are not only concerned
with the health of human beings, but
with that of animals as well. Together
with commercial partners, researchers at
the Hannover School of Veterinary
Medicine Stiftung Tierdirztliche Hochschule
develop vaccines to protect animals such
as pigs from salmonella, or grazing cattle
from lungworm.

What all of these ambitious projects have
in common is their practical orientation
to the needs of the market and their fo-
cus on innovative methods and forward-
looking technologies which will boost the
economic strength of Lower Saxony as a
biotechnology location.

Innovation highlights

Highlight 1

DiaPat - Diagnostic Pattern

The DiaPat process developed by the Han-
nover-based company mosaiques diagnos-
tics and therapeutics AG permits rapid
evaluation of protein samples. This enables
doctors to tell how healthy the kidney is

by examining the protein molecules in the
urine, to recognize damage many years
before the illness breaks out and to prevent
iliness by starting therapy in good time. The
DiaPat method can be applied to a wide
range of diseases, and could become a key
instrument in monitoring the progress of
diseases and the effectiveness of drugs in
future. DiaPat GmbH was founded in Han-
nover in 2003 as part of this development.

Imaging the composition of the protein mix
in urine

Highlight 2

Microbodies

Since the dangerous pathogen Pseudomo-
nas aeruginosa is becoming increasingly
resistant to antibiotics, Selecore GmbH is
developing innovative medication based on
microproteins to deactivate the pathogens
and thus prevent dangerous infections.
These so-called cystine knot microproteins
use their exceptional stability to act against
the pathogens. They attach themselves to
specific molecular structures of the bacteria
and prevent them from multiplying or form-
ing protective bacterial networks - biofilms.
Selecore has already developed the technol-
ogy that is needed.

Many patients contract highly dangerous infections
while in hospital - in Germany this happens about
400,000 times every year.
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InnoPlanta e.V. - Pflanzenbiotechnologie
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Objectives

InnoPlanta amalgamates the expertise of
companies and institutions specializing in
plant biotechnology and modern plant
breeding in the Nordharz/Borde region.
In addition to managing the network and

advising its partners, the non-profit associ-

ation is sponsoring the creation of a
competence center. The region is being
systematically developed into Germany’s
top location for plant biotechnology and
breeding.

Members of the network

- 32 SMEs

- 6 research centers

+ 4 universities

- 8 public institutions

- 11 service institutions

- 6 financial service companies

Gatersleben

CONTACT
Hans Strohmeyer

Phone: +49 (0)39482 79170
Fax: +49 (0)39482 79172

eMail: info@innoplanta.com

InnoPlanta e.V. Pflanzenbiotechnologie
Nordharz/Borde

Am Schwabeplan 1b

D-06466 Gatersleben

www.innoplanta.com

www.kompetenznetze.de/innoplanta-en
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Focus of activities

The Nordharz/Borde region is regarded as
the birthplace of modern plant breeding.
On account of its favorable climate and
fertile soils, a seed-growing industry of
world renown became established here

a century ago. Excellent plant-breeding
expertise is available in the region, at the
Institute of Plant Genetics and Crop Plant
Research (IPK) in Gatersleben and the
Federal Center for Breeding Research

on Cultivated Plants (BAZ) in Quedlinburg.
Many internationally operating biotech
firms are also based in the region. The
biotech incubator and newly established
Biotech Park in Gatersleben offer the ideal
environment for young startup companies.

InnoPlanta e.V. is the coordinating agency
for the region’s many and varied compe-
tencies. In total, the non-profit associa-
tion supports 34 specialist projects in the
field of plant biotechnology and breed-
ing, involving over 60 partners in the re-
search, industrial and agricultural sectors.

The InnoPlanta network - Your partner

for tomorrow’s plant varieties:

- Development of new molecular-genetic
tools for plant breeding

- Improving the resistance of crop plants

- Breeding of plants containing new or
improved active ingredients

+ Optimizing agricultural crops for use
as renewable raw materials

+ Optimizing the cultivation of regionally
important crops

Activities in the region stretch from basic
research through to applications. For
instance in the case of renewable raw
materials, the entire value chain is repre-
sented, encompassing research, plant
breeding, cultivation, development of the
refining process, and production.

Projects

Strengthening the resistance of crop
plants

The aim of breeding more resistant vari-
eties of plants is to reduce the quantity
of pesticides and fertilizer needed, and
thus employ more ecologically sound pro-
duction methods while at the same time
satisfying the growing worldwide demand
for food. The research projects conducted
within the InnoPlanta network focus on
some of the most widely cultivated types
of crop plant grown around the world.
The BAZ and two local companies, Nord-
saat and Saatzucht Hadmersleben, are
participating in a pre-competitive research
project to develop a sensitive screening
process for the fungi Fusarium culmorum
and F. graminearum. These types of
fungus attack the ears of various cereal
plants and produce mycotoxins in the
ripening grain. The ability to diagnose the
presence of the pathogen and determine
the quantity of fungal toxin in the cereal
grain is the vital first step towards a
breeding program to develop Fusarium-
resistant varieties of cereal plants.

Little pea with a big future

Could the pea beat the soybean as a fod-
der plant? At present, EU demand for
high-protein animal fodder is largely sat-
isfied by imported soybeans. In order to
provide a domestically grown alternative,
scientists at the IPK are working on a
project to optimize the food value of for-
age peas, or more precisely to increase
their protein content. They hope to raise
the protein content of peas from 22-26 %
to 30% by activating or inhibiting specific
protein-encoding genes, without inserting
any foreign genetic material into the
plants. Once this scientific work has been
completed, the improved varieties will

be passed on to seed growers for further
processing and marketing.

Field cultivation

of plant-derived "estrogens”

There are unexpected treasures concealed
beneath the ground: The roots of certain
species of rhubarb contain substances
with a similar effect to estrogen. Such
phytoestrogens are beginning to play

a serious role in gynecological medicine.



An InnoPlanta project is investigating the potential
of rhubarb as a medicinal plant.

Research into tomorrow's plant varieties
© SunGene GmbH & Co.KgaA Gatersleben

An InnoPlanta project is under way to
set up a complete production chain for
rhubarb, from cultivation to processing.
Since 2001, scientists at the Hellriegel
Institute have been working together with
TINPLANT GmbH on the development of
plant material containing a consistently
high quantity of the active ingredient.
Special analysis techniques are used to
select the best-quality and highest-yield-
ing rhapontic (or common rhubarb)

plants. After verifying the plants’ suitabili-
ty for large-scale open-field cultivation,
methods are now being developed to
rapidly propagate the plant material.
Other aspects being studied include agri-
cultural factors such as cultivation and
harvesting methods, plant spacing and
use of fertilizer, as well as the technical
design of suitable processing systems

for the extraction of the active ingredient.
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Innovation highlights

Highlight 1

Screening for desired traits

There is a growing need for new robust

and reliable, high-quality plant varieties
adapted to today's changing climatic and
environmental conditions. The capacity of
conventional breeding methods alone is
often stretched to its limits in this respect.
The company TraitGenetics is conducting

a research project on the development and
use of molecular markers in cultivated wheat
and rapeseed (colza). This biotechnological
method provides support to the conventional
breeding of new plant varieties without
genetically modifying the plant itself. Such
forms of analysis can be employed on very
small plants or seedlings, or even directly
on the seed. Molecular DNA markers are a
highly effective tool for plant breeding, and
relatively cheap to use.

Experimental trials in 2004 help to clarify the
question of coexistence.

Highlight 2

Bt corn: Open-field trials in Germany

In 2004, InnoPlanta e.V. coordinated trials
of Bt corn (maize) (MON810) in Germany,
involving 29 commercial farmers who allo-
cated a total of 300 hectares of land for the
purpose. The aim of the experimental pro-
ject was to establish the extent to which
conventional varieties of maize harvested
from fields adjacent to the test sites revealed
traces of genetic material originating from
the nearby transgenic crops, and on the
basis of these data to formulate practical
safety guidelines to regulate the coexis-
tence of GM and non-GM cultivars in agri-
cultural practice. The Bt corn is now (2005)
being grown on a commercial scale, with
the continuing support of the network.
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Biolnstruments Jena

BIOINSTRUMENTS
JENA

Objectives

The Thuringian bio-instruments cluster uni-
fies technical and scientific strengths accu-
mulated over more than 150 years, particu-
larly in the areas of optics, process equip-
ment and mechatronics, with applications
in modern life sciences. "Biolnstruments”
refers to instruments used in biology, such
as biomolecules, cells, tissues, etc., and
biotechnology, such as dyes, sensors, arrays
and devices used in drug discovery.

Members of the network

- 50 SMEs, incl. six publicly traded com-
panies

- 6 large enterprises

- 21 research institutes (incl. 3 Max Planck,
2 Leibniz, 1 Fraunhofer and 4 public
institutes of the Freestate of Thuringia

* 4 universities

- 4 universities of applied sciences

- 4 German Research Foundation priority
research projects

- 3 business incubators

Jena

CONTACT
Dr. André H.R. Domin

Phone: +49 (0)3641-508650
Mobile: +49 (0)176-29184509

eMail: domin@bioinstrumente-jena.de

Biolnstruments Jena
c/o BioRegio Jena e.V.
Winzerlaer Str. 2
D-07745 Jena

www.bioinstrumente-jena.de

www.kompetenznetze.de/
bioinstruments
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Focus of activities

Following a tradition of “physics meets
life sciences’, the network makes increas-
ing use of the numerous individual tech-
nologies developed in Jena and in inter-
national collaborative projects to provide
system solutions for life sciences, by
manufacturing devices and automated
systems that enable highly parallel sam-
ple measurement that is both time-saving
and cost-effective.

With the help of medicine, biology, micro-
systems technology and bioinformatics,
functionalized surfaces, fluorophores, fine
chemicals, DNA, proteins and nanoparti-
cles facilitate the creation of miniaturized
system solutions that are adapted to spe-
cific customer needs.

International activities

The Biolnstruments network is interna-
tional in scope and cultivates a lively
exchange of players and products with
partners in Europe, the USA, Australia

and Asia.

Technologies such as confocal microscopy,
multi-photon excitement or biochips have
become indispensable tools in the study
and analysis of biological systems. Visuali-
zation and data processing are the keys
to processing the flood of information,
and the Jena Center for Biolnformatics
(JCB) (www.imb-jena.de/jcb/) plays a cen-
tral role in this respect.

The network promotes an interdiscipli-
nary approach in its international events,
creating opportunities for sharing infor-
mation on current issues in cell biology
and medicine, technical innovations in
microscopy and spectroscopy, and the lat-
est news on single-cell diagnosis systems.
The long-term goal is to generate a multi-
dimensional comprehension of life
processes in organisms and the molecular
basis of pathogenesis.

Projects

Miniaturized analysis stations and micro-
biochips in standard vials

CLONDIAG designs and produces integrat-
ed analysis platforms that enable the
development of powerful, cost-effective
tests for molecular diagnostics in research
and application. The main components

of the platforms are micro- and nanos-
tructured bio-arrays, which are manufac-
tured using proprietary techniques derived
from the semiconductor industry. Integrated
in miniaturized analysis stations and stan-
dard microvessels, screening tests and
complete biological analyses can be car-
ried out quickly and easily. This makes
biochip systems available that meet the
needs of lab and point-of-care medicine
for modern array-based testing.

CLONDIAG microarray
© CLONDIAG chip technologies GmbH



Bioinstrumentation based on
femtosecond NIR laser technology
- Supported from:

Federal Ministry of Education and

Research (BMBF),

BioChance Plus

With its novel high resolution CE certified
multiphoton imaging tool Dermalnspect,
JenLab GmbH provides for the first time
scientists and dermatologists with a
precise 3D-look into the human skin with
subcellular resolution. The system is used
in clinics and in the pharmaceutical and
cosmetical industry for melanoma detec-
tion, monitoring of treatment effects and
for in situ drug targeting. Further innova-
tive products of JenLab include the ultra-
compact scanning microscope TauMap
for time-resolved fluorescence/SHG
microscopy based on time-correlated
single photon counting and fluorescence
lifetime imaging. TauMap is mainly used
to study protein-protein interactions in
living cells.

The femtosecond laser microscope
Femt-O-cut based on multiphoton ablation
effects is designed for highly precise
nanoprocessing of materials and nano-
surgery of intracellular, intraembryonal
and intratissue targets. Sub-200 nm cuts
and holes without destructive collateral
effects can be produced using intense
near infrared femtosecond laser pulses.
One of the most promising applications
of Femt-O-cut is targeted transfection

of plant cells and human cells including
stem cells.

Automated parallel chromatography and
sample preparation platform for pro-
teome analysis

A new patented instrumentation by

CyBio AG, co-developed with the Friedrich-
Schiller-University Jena, facilitates the sep-
aration of proteoms into their native pro-
teins. Combined with an optimized proto-
col the workstation allows parallel frac-
tionation processes making use of 96-fold
microplate-type chromatography blocks
with a choice of different resins. After
fractionation, the protein samples can be
further analyzed e.g. with conventional
enzyme-immuno-assays, which even allows

examination of low-abundant proteins.
CyBio’s development provides a valuable
tool for various life science applications,
such as target searching for drug discov-
ery and marker screening for diagnostics.

Proteomics workstation, CyBio AG
© CyBio AG

SIRS-Lab GmbH: Biophotonics - system
solutions for medical diagnostics
- Supported from:
Federal Ministry of Education and
Research (BMBF),
BioChance Plus

SIRS-Lab is focused on the identification,
development and commercialization of
novel, proprietary biomarkers and IVD
systems for a number of acute inflamma-
tory disorders with high clinical need
using state-of-the-art technologies in
genomics, proteomics and biostatistics as
well as its unique proprietary sample
data bank.

The core expertise includes expert knowl-
edge in critical care medicine, assay
design, assay development, bio-banking
and CE-compliant analysis of clinical sam-
ples.

Currently the focus of the R+D activities
is on sepsis. For this indication an extend-
ed patient library and data bases have
been built. Robust markers are identified
that allow an early diagnosis and the
differentiation between SIRS, sepsis and
septic shock.

www.kompetenznetze.de » Biotechnology

Biolnstruments Jena

Innovation highlights

Exciting development in microscopy
With its LSM 5 LIVE technology, Carl Zeiss
GmbH has made it possible for the first
time to represent very rapid biological
processes in 3D. The combination of the
system’s scanning speed, image quality
and sensitivity provides the opportunity
to observe cellular processes such as the
development of the heart in a living
embryo, which for example can yield infor-
mation on developmental defects in new-
borns. Scientists from CalTech in the USA
were given the chance to experience this
exciting development firsthand when they
were able to watch live three-dimensional
films of a beating heart for the first time.
LSM 5 LIVE will revolutionize the examina-
tion of healthy and diseased cells, such as
cancer cells, and stimulate basic research
for new forms of therapy.

LSM 5 Live © Carl Zeiss Jena GmbH
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BioRiver - Life science im Rheinland e.V.

BiolRiver

Objectives

BioRiver was created to promote life scien-
ces research and business in the Rhineland
BioRegion with its major cities Aachen,
Bonn, Cologne and Dusseldorf. BioRiver
provides a networking platform for the
Rhineland region and cultivates links and
technology transfer between science and
industry. The network also advances the
internationalization of the Rhineland area
and consolidates life sciences opportuni-
ties and development potential in the region.

Members of the network

- 10 universities and universities of
applied sciences

-+ Max-Planck, Fraunhofer and Helmholz
research institutes

- 20 biotech/technology centers

- 100 biotech firms

- 180 life sciences service providers

- Cities and chambers of commerce and
industry in the Rhineland

Diisseldorf

CONTACT
Martin Kretschmer (Director)

Phone: +49 (0)211 3160610
+49 (0)700 bioriver
Fax: +49 (0)211 3398159

eMail: info@bioriver.de

BioRiver - Life Science im Rheinland e.V.
Merowinger Platz 1a
D-40225 Diisseldorf

www.bioriver.de
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Focus of activities

Network activities:

With its four university cities/business
hubs - Aachen, Bonn, Cologne and Dissel-
dorf - the Life Science Cluster Rhineland
is structured in a multi-centric fashion.
One of BioRiver’s core missions is coordi-
nating and networking the region’s indi-
vidual protagonists: companies, universi-
ties, technology centers, investors, service
providers, and municipal councils. BioRiver
offers a platform for intensive exchange
between business, science and govern-
ment.

Technology transfer:

The four core universities, the Research
Center Jllich and other prominent research
institutes have joined forces under

the BioRiver Science umbrella. In order

to promote technology transfer between
science and business, the BioRiver network
functions as an intermediary between in-
dustry and the individual research groups
and projects.

Positioning of the region:

Working with its local network partners,
the BioRiver network coordinates and
operates location marketing and public
awareness activities for the region. BioRiver
represents the Rhineland at trade fairs
and conferences, and offers its members
a platform for their corporate communi-
cations activities. The network addition-
ally works to cultivate a positive public
image for biotechnology in the region.

Site selection support:

20 biotech and technology centers have
banded together to form BioRiver Parks.
The spectrum of its membership ranges
from specialized startup centers and
incubators with university connections

to technology and development centers
specialized in pharmaceutical product de-
velopment. BioRiver Parks provides con-
sulting to companies on the site selection
process in coordination with the network
and offers support for startups and spin-
off companies.

Projects

BioRiver meets Meuse-Rhine-Triangle
- Project members:
Universities of Aachen, Bonn, Cologne
and Disseldorf,
Research Center |ilich,
BioRiver - Life Science im Rheinland e.V,,
LifeTec Aachen-jilich e.V,,
BioCologne e.V,,
LifeScienceNet Diisseldorf,
University of Luttich,
BioLiege,
University of Maastricht,
Life Sciences Limburg,
Heartbeat of Life Science in Europe

The BioRiver Life Science Cluster in the
Rhineland region (Aachen, Bonn, Cologne
Dusseldorf) and the tri-national Meuse-
Rhine-Triangle cluster (Aachen-Maastricht-
Littich) have joined forces for the purpose
of working on selected core topics. Both
organizations have created efficient net-
works of universities, institutes and compa-
nies, regularly organizing events to report
on new developments that

provide a platform for exchange between
science and industry and stimulate the
creation of new cooperation initiatives.

The BioRiver and Meuse-Rhine-Triangle

regions work together to further solidify

the networking of their activities and ini-

tiatives, initially selecting seven areas

of life sciences with their members that

are being cooperatively developed into

exceptional core competencies:

- Molecular imaging

+ Minimally invasive therapies

- Personal healthcare/E-health

- Biomaterials/Implants

- Cell culturing/Tissue engineering/
Regenerative medicine

- Protein engineering/DNA engineering

- Inflammation

Within these core areas, special group pro-
jects will be conducted that can be fin-
anced through regional, national and Euro-
pean support programs. Alongside cross-
border research projects, other planned
joint projects include matchmaking, work-
shops, special events, road shows and the
creation of new university chairs.



Life&Brain
« Support from:
Government of North Rhine-Westphalia,
Bonn-Berlin-Ausgleichfond,
Hertie Foundation,
University of Bonn
« Project members:
Life and Brain GmbH,
University of Bonn

Located in close proximity to Germany’s
most prominent institutions in the area
of brain research, Life&Brain was founded
in Bonn as an innovative neuroscience-
oriented biomedical technology platform
for scientists to work under a single
umbrella in direct collaboration with life
sciences companies at the highest levels
of molecular medicine and brain research.

Life&Brain furthermore serves as an incu-
bator, developing successful university
projects to market readiness. It is closely
connected with the interdisciplinary Life
and Medical Sciences Bonn (LIMES) center
and the bioinformatics working groups of
the Fraunhofer institutes, and is comple-
mented by the Bonn Center for Molecular
Biotechnology (CEMBIO), which conducts
life science research to improve the quali-
ty of life through identification, utilization
and production of therapeutic and tech-
nologically significant target molecules.

BioRegion BioRiver
©BioRiver e.V.

Life&Brain scientific focal points:

- Genome and proteome analysis: identifi-
cation of genes that are crucial to brain
function and improvement of the
understanding of neuronal processes

- Transgenic animal models: investigation
of disease mechanisms and develop-
ment of new treatment methods

« Reconstructive neurobiology: use of
stem cells for repairing damage to the
brain and spinal cord

- Functional imaging in the nervous sys-

tem: making metabolic processes in the
brain visible

- Informatics platform: analysis of genome
and proteome research data, and fur-
ther processing of data from imaging
techniques

"Desmodus
rotundus”
© Paion AG

www.kompetenznetze.de » Biotechnology

BioRiver

"Desmoteplase” © Paion AG

Innovation highlights

Highlight 1

Vampire bat saliva helps acute

stroke therapy

The therapeutic focus of PAION lies in the
area of strokes and other thrombotic disor-
ders. The company’s drug candidate that is
furthest along the pipeline is Desmoteplase,
a highly selective plasminogen activator
which clinical studies have shown could be
safely administered up to nine hours follow-
ing the onset of stroke. This genetically
reverse-engineered protein was originally
discovered in the saliva of the vampire bat
(Desmodus rotundus), whose sole source
of nutrition is the blood of mammals.

The effectiveness of Desmoteplase is
achieved through the selective activation
of fibrin-bound plasminogen. Following acti-
vation, plasminogen is converted into the
enzyme plasmin, which triggers the abrup-
tion of the thrombus by breaking down its
fibrin matrix. The blood supply to the
affected tissues is thus re-established and
the ischemic damage that would otherwise
progress further is minimized. Paion AG,
www.paion.de

Highlight 2

Intracoronary infusion of adult stem cells
Acute cardiac infarctions are customarily
treated by opening the infarction vessel
using a balloon catheter. In intracoronary
stem cell therapy, this is followed by the
infusion of stem cells that have been
extracted from the patient’s bone marrow
and concentrated. The infusion is performed
without the need to open the ribcage by
inserting a heart catheter in the artery
where the infarction occurred. At the
Dusseldorf university clinic, over 40 cases
since 2001 have successfully demonstrated
that within just a few weeks, the therapy
results in a reduction in the size of the
infarction and a significant improvement

of perfusion and function in the infarct re-
gion. Heinrich-Heine-University,
www.uni-duesseldorf.de
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BioRegion Rhein-Neckar-Dreieck
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Aligin=-Meckor-Dreleck

Objectives

The network of the Heidelberg, Mannheim
and Ludwigshafen biocluster was estab-
lished by the non-profit association BioRegion
Rhein-Neckar-Dreieck e.V. to provide an
environment in which innovations and
start-up companies in the fields of molecu-
lar biotechnology can flourish and to deve-
lop the region’s global competitive strength
as one of the leading biotechnology loca-
tions in Europe.

Members of the network

+ 45 SMEs

- 4 international corporations

+ 4 universities

- 4 research institutions

- 3 technology parks

- 8 municipalities

- 3 chambers of commerce and associa-
tions

Heidelberg

CONTACT

Dr. Ernst-Dieter Jarasch,
Managing Director

Phone: +49 (0)6221 649220
Fax: +49 (0)6221 6492215

eMail: jarasch@bioregion-rnd.de

BioRegion Rhein-Neckar-Dreieck e.V.
Im Neuenheimer Feld 582
D-69120 Heidelberg

www.bioregion-rnd.de

www.kompetenznetze.de/
bioregion-rhine-neckar

36

Focus of activities

Advising and supporting start-up compa-
nies and new businesses; identifying
application-oriented research and devel-
opment projects; having competent
experts evaluate the merits of projects
under consideration for public sponsor-
ship; making funding available at all
levels (regional, national, EU); helping
enterprises to settle in the region and
make use of the infrastructure; initiating
training programs; contributing to an
amelioration of the political and social
constraints affecting biotechnology appli-
cations; professional public relations;
organizing events on topical and practical
biotechnology issues and on communica-
tions between industrial firms and scien-
tists within the BioRegion.

International activities

BioRegion Rhein-Neckar-Dreieck e.V. and
Heidelberg Technology Park represent the
interests of the network members at
international trade fairs and conferences
and on delegation trips with representa-
tives of business and politics; they carry
out local presentations of the network to
international business, scientific and
political delegations, and themselves host
partnering conferences with delegations
from companies and biotechnology
regions from European and non-European
countries.

Innovation Highlight 1:
Heidelberg Technology Park, Germany's biggest international science park and a center of life sciences

Projects

Creation of a biotechnology cluster net-
work across Europe
« Support from:
European Commission
« Project members:
12 European BioRegions from
8 European countries

The BioRegions network will bring to-
gether, for the first time, biotechnology
clusters across Europe in a network with
the key objectives of identifying and
addressing issues that affect biotechnolo-
gy company and cluster development.
The network will be managed by a steer-
ing group of the most experienced cluster
drivers in Europe, representing Cambridge,
Paris, Berlin, Heidelberg, Munich, Uppsala,
Oxford, Barcelona, Flanders, Basel, Lyon
and Tallinn. Key activities to be undertaken
within the project include: Identification

of all biotech clusters in Europe and invi-
tation of key drivers to join the biotech
network; identification of key issues in
biotech and cluster growth and develop-
ment of activities to address these issues;
hosting of an international BioRegions
workshop to debate activities, form proj-
ects and consortia and initiate projects
across Europe; hosting of an international
BioRegions conference to showcase the
network and its activities.




Innovation highlights

Highlight 1

Innovative vaccine to combat malaria
Researchers led by Dr. Kai Matuschewski of
the Department of Parasitology, Institute

of Hygiene at Heidelberg university hospital
have developed a genetically modified
malaria parasite which they were able to
introduce as live vaccine into a mouse,
thereby completely protecting the mouse
against malaria. This is now to form the
basis of a new, effective vaccine to protect
humans against this widespread and devas-
tating parasitic disease.

Sporozoites of the malaria
pathogen in the salivary gland
of a mosquito

© Malaria Foundation

Highlight 2

URT - Ultrasonic Resonator Technology
The young Heidelberg-based company TF
Instruments GmbH, founded by Dr. Theodor
Funck, focuses on the development of its
proprietary Ultrasonic Resonator Technology
(URT), the result of many decades of basic
research into molecular acoustics. URT is a
new, highly sensitive physical principle

for characterizing fluids and the particles
dissolved or suspended in them. It is used
for solving complex analytical issues in the
chemical, pharmaceutical and cosmetics
industries. At its premises in the Heidelberg
Technology Park, TF Instruments is currently
developing a new method of diagnosing
neurodegenerative diseases with the aid

of URT.

Innovation Highlight 2:
URT sample tube © TF Instruments

www.kompetenznetze.de » Biotechnology
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Innovation Highlight 3:
Cytonet, cleanroom laboratory © Cytonet

Highlight 3

Breakthrough in cell therapy:

First successful treatment of hitherto
fatal acute liver poisoning

Working closely with the DSO Gemein-
nitzige Gesellschaft fiir Gewebetransplanta-
tion, Hanover medical school and Heidelberg
university hospital, the Weinheim-based
biotech group Cytonet has succeeded in
developing a method of isolating high-quali-
ty living liver cells from donor livers that,
for medical reasons, are unsuitable for a
full-scale organ transplant. One such liver cell
transplant produced by Cytonet saved the
life of a woman who was already comatose
with acute liver poisoning. The method pro-
vides a greater chance of successful therapy
for patients with severe liver diseases.

Innovation Highlight 2:
The TF Instruments ResoScan® system
for URT analysis © TF Instruments
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BioPark Regensburg GmbH

REGENSBURG GMBH

Objectives

BioPark Regensburg GmbH is the
management and administrative head-
quarters of the biotechnology research
cluster known as BioRegio Regensburg
in the heart of Bavaria. Located at

the northernmost point of the Danube,
42 firms with over 1,100 employees

are currently active in the field of life
sciences here. Regensburg also has

3 institutions of higher education atten-
ded by 25,000 students.

Members of the network
- 42 SMEs
* 3 universities
- 5 competence centers
- 1 university medical center
- 1 strategic partnership
+ 3 service companies
(incubator, business development)
- 17 consultants

Regensburg

CONTACT
Dr. Thomas Diefenthal

Phone: +49 (0)941 920 460
Fax +49 (0)941 920 4624

eMail: info@biopark-regensburg.de

BioPark Regensburg GmbH
Josef-Engert-Str. 9
D-93053 Regensburg

www.bioregio-regensburg.de

www.kompetenznetze.de/biopark-en
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Focus of activities

With its university, its university of applied
sciences and its university medical center,
Regensburg possesses the youngest

and most modern research infrastructure
in Bavaria, where 6,500 employees and
25,000 students make a major contribu-
tion to the city’s reputation as a dynamic
business location. The top-class standard
of research at various university depart-
ments in the field of life sciences has
attracted support from numerous organi-
zations, such as the German Research
Foundation (DFG), the Federal Ministry
of Education and Research (BMBF), the
José Carreras Foundation, the Volkswagen
Foundation and the Human Tissue & Cell
Research Foundation. The University

of Regensburg is also a partner of the
World Health Organization (WHO). BioPark
Regensburg GmbH, a company estab-
lished in 1999 and owned by the city of
Regensburg, has premises covering
12,000 square meters located directly on
the university campus. The two buildings
currently house over 20 biotech firms,
research units and service companies.
The main focus of activities lies in:

- fluorescence bioanalysis

- stem cell production

« cellular and molecular therapy

- biological products

- telemedicine

International activities

US biotech company Amgen conducts

its European research activities from
BioPark Regensburg through its subsidiary
Amgen Research GmbH. There is a stra-
tegic partnership with Fundagdo Biominas,
based in Belo Horizonte in the Brazilian
state of Minas Gerais, and with ChemTech
Research Inc. (through C-TRI Deutschland
GmbH) and the Korea Bioventure Associa-
tion (KoBioVen), both from Seoul in

South Korea.

Projects

BioRegio Regensburg

- Support from:
BMBF,
State of Bavaria, City of Regensburg

- Active partners:
Bavarian State Ministry for Economic
Affairs, Transport and Technology,
BioPark Regensburg GmbH,
Capgemini Deutschland GmbH,
Regensburg Business Development GmbH,
Universities of Regensburg

Development of the network and research

cluster.

+ Promotion of new multidisciplinary areas
between life sciences and local industry

- Strategic partnerships for the develop-
ment of new centers of excellence

- Entrepreneurship programs for biotech-
nology and business administration

- Education programs for biological
technicians

- Growth-phase programs for successful
companies

Centre of Excellence for Fluorescent
Bioanalysis Regensburg (KFB)
- Support from:

State of Bavaria, University of Regensburg
- Active partners:

Industry and institutes,

University of Regensburg

The KFB at BioPark Regensburg offers inter-

disciplinary research and development

services in fluorescent bioanalysis in a

unique network.

- GeneChips and DNA microarray
technology

- Fluorescence-based immunoassays
and optical biosensors

- Direct analysis of cellular systems

- Sensors for immunological
and molecular biological analysis

- Fluorescence-labeled DNA arrays on
microchips for hybridization-based
sequencing

Centre for Medical Biotechnology
Regensburg
- Support from:
DFG, University of Regensburg
- Active partners:
Bad Abbach, medical center and hospitals
in Regensburg, University of Regensburg



The Centre focuses the university’s activi-
ties in the area of tissue engineering.
Scientists and clinicians from seven differ-
ent clinical disciplines work together

on different aspects of tissue engineering
with emphasis on regenerative therapy.

- Maxillofacial surgery

- Ophthalmology

- Orthodontics

- Orthopedic surgery

- Otorhinolaryngology

- Rheumatology

- Trauma surgery

Tumourcentre Regensburg

- Support from:
German ministry of health,
University of Regensburg

- Active partners:
Medical Centre, regional hospitals
and doctors

The Tumourcentre is a health-insurance-

funded non-profit organization for improve-

ment of medical processes, for example

therapy evaluation or implementation of

new therapy strategies in cancer care.

- Scientific documentation and evaluation

- Teleconferencing, outcome studies

- Disease management

- Continuous innovation of medical
processes

WHO Collaborating Centre Regensbhurg
- Support from:

BMBF, DFG, World Health Organization
- Active partners:

University of Regensburg

The Institute for Medical Microbiology
and Hygiene in Regensburg is the WHO
Collaborating Centre for Research and
Control of Virus-associated Cancers and
WHO Collaborating Centre for Viral Hepatitis.
It possesses considerable expertise in
vaccine development and production.

European HIV consortium EuroVacc

- Support from:
European Commission

- Active members:
Geneart GmbH, University of Regensburg,
and 21 other partners

www.kompetenznetze.de ® Biotechnology

BioPark Regensburg GmbH

The "EuroVacc” project, the largest
European research consortium in the
field of life sciences, focuses on vaccine
candidates against the type-C HIV virus,
which is the most prevalent in China and
the most frequently transmitted variant of
HIV worldwide.

Transregional Collaborative Research
Centre Regensburg
- Support from:
DFG
- Active members:
University of Heidelberg,
University of Regensburg,
University of Technology Dresden

The Institute for Clinical Chemistry and
Laboratory Medicine in Regensburg is part
of a Transregional project “"Membrane
Microdomains and Their Role in Human
Disease”. There is a second Collaborative
Research Centre in Regensburg in the
field of "Regulation of Immune Functions
in the Digestive Tract”.

José Carreras Unit Regensburg
- Support from:
German José Carreras Leukaemia
Foundation, DFG, Deutsche Krebshilfe
- Active members:
University of Regensburg

Apart from its involvement in patient care
and student education, the Department of
Hematology and Oncology places special
emphasis on preclinical laboratory research.
Of special importance are aspects of trans-
lational research from bench to bedside.
Cellular therapy including both hema-
topoietic stem cells as well as T- and NK-
cell products and cellular vaccines.

Molecular Computing
- Support from:
Volkswagen Foundation,
European Commission
- Project members:
University of Regensburg and others

Development of DNA-based nanoelectronics.
Production of molecular nanowires and
nanoelectronic devices on the basis of
DNA-based wires.

Innovation highlights

Highlight 1

Startup prize for Antisense Pharma
Following the Bavarian Innovation Prize,
Antisense Pharma GmbH at BioPark Regens-
burg received the Deutscher Griinderpreis
2004 (awarded to outstanding startup
companies) for their revolutionary cancer
therapy. "Antisense” is used to block essen-
tial factors for the growth of tumors on

the molecular level. A study on the treat-
ment of pancreatic cancer has also begun.
Further substances for the treatment of

for example lung, colon and prostate cancer
are in the preclinical stages of development.
www.antisense-pharma.com

Highlight 2

Geneart: One of Germany’s 10 most inno-
vative companies

Geneart GmbH in BioPark Regensburg

was honored as one of the winners of the
"Potential Innovation” prize awarded

by the German Chambers of Industry and
Commerce (DIHK) and Financial Times
Deutschland. Geneart is able to offer tailored
antibodies, on the basis of synthetic genes,
for research and the production of vaccines,
to the pharmaceutical industry, biotechno-
logy companies and research institutes.
www.geneart.com

Highlight 3

Paul Ehrlich and Robert Koch Institutes
employ endotoxin trap

EndoTrap is a laboratory-scale endotoxin
removal system based on high-affinity
chromatographic separation developed by
Profos AG in BioPark Regensburg. The lig-
ands remove all endotoxins and leave pro-
teins totally unaffected. Today a number

of state-of-the-art drugs are based on
therapeutic proteins which are produced by
genetically engineered bacteria. For safety
reasons all drugs must be cleaned of endo-
toxins in a specific purification process.
www.profos.de
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BioProfile Regeneration Biology
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Objectives

BioProfile Regeneration Biology is a joint
initiative by biotechnology companies and
research establishments in the Stuttgart,
Tubingen, Esslingen, Reutlingen and
Neckar-Alb region, whose aim is the sustai-
nable establishment of regeneration tech-
nologies for biology and medicine in the
region. The network has set itself the goal
of creating the ideal conditions for busi-
ness and research in regeneration biology.

Members of the network

- 30 biotechnology companies in the field
of regeneration biology and medicine

- 3 universities and 5 universities of
applied science dedicated to the life
sciences

- 9 non-university research institutions

- 1 association entitled “The Society for
the Promotion of Biotechnology
Stuttgart/Tubingen/Neckar-Alb e.V."

Stuttgart

CONTACT
Dr. Klaus Eichenberg

Phone: +49 (0)711 8703540
Fax: +49 (0)711 87035444

eMail: eichenberg@bioregio-stern.de

BioRegio STERN Management GmbH
Friedrichstr. 10
D-70174 Stuttgart

www.bioregio-stern.de

www.kompetenznetze.de/
regenerationalbiology
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Focus of activities

Pooling the expertise of its universities,
research institutions and business com-
panies, the STERN region chose to focus
on the topic of regeneration biology, going
on to win the BioProfile competition spon-
sored by the German Federal Ministry

of Education and Research (BMBF). This
brought the STERN region 18 million euros
of funds. Biotech companies in the region
can participate in this sponsorship pro-
gram to promote the commercialization
of practically oriented projects. Central
coordination of the Regeneration Biology
network is assured by BioRegio STERN
Management GmbH.

International activities

BioStar - International Congress

on Regenerative Biology

The international exchange of informa-
tion inspires and promotes both science
and business. For this reason, the STERN
BioRegion organized BioStar, the First
International Congress on Regenerative
Biology which took place in Stuttgart in
2004. With about 300 participants,
BioStar 2004 was an unmitigated success.
The 2006 BioStar congress, to be held

in Stuttgart in November 2006, will
pursue the same successful concept.
www.biostar-congress.de

RegenerationNet

BioRegio STERN Management GmbH

launched the new Internet portal

www.regenerationnet.com in 2004. The

portal is a one-stop shop for information

from all areas of regeneration biology. The

Internet pages are available free of charge

as a source of information for all network

partners and interested parties worldwide.

The service covers:

- Portraits of companies and institutions
with organization and service profiles

- New ideas and technologies

- Info about products and patents

- Constantly updated news

- Conference calendar and notices of
forthcoming events.

It is also possible to subscribe to a bimonth-

ly online newsletter - also free of charge -

which reports on the latest developments

in all areas of regeneration biology.

Projects

PROstat - Regeneration of the urinary
function in cases of benign prostatic
hyperplasia through immune therapy
« Support from:
Federal Ministry of Education and
Research (BMBF),
- Project members:
immatics biotechnologies GmbH,
Tubingen

The objective of this project is the regen-
eration of the urinary function in cases
of benign prostatic hyperplasia (BPH) by
applying peptide-based immune therapy.
There are currently very few drugs with
market approval that can be used to sup-
press the symptoms or to suppress the
growth of the prostate adenoma.

The immatics PROstat project focuses on
using short peptides that bind to MHC
class | molecules as active agents in the
treatment of adenomatous prostatic
hyperplasia in order to achieve non-oper-
ative regeneration of the bladder and
ureter functions. This will ultimately
enable them to introduce new, targeted
drug candidates for the treatment of BPH.

The PROstat project makes use of the
XPRESIDENT™ technology, for which an
international patent is pending. XPRESI-
DENT™combines approaches from
genomics, peptidomics, bioinformatics
and immunology. In terms of speed and
sensitivity, it is about 100 times more
effective than conventional technologies
in identifying peptides that are potential-
ly suitable as drugs. The declared aim of
immatics is to translate the technological
edge gained through projects such as
PROstat into new preclinical and clinical
drug candidates faster than ever before.
More than 25 employees at immatics are
meanwhile engaged in the product devel-
opment of several multi-epitope peptide
vaccines for the treatment of adenoma
and carcinoma, including vaccines for
renal cell, colon and pancreatic carcino-
ma. The identification of peptide antigens
specific to the prostate gland is the

first step towards creating a therapeutic
vaccine that will permit targeted



immunotherapy of the prostate adenoma.
On completion of the PROstat project, the
findings are expected to undergo further

development in clinical applications.

Tissue engineering with entodermal stem
cells and development of endoscopic
technologies for their extraction from
the colon
- Support from:
Federal Ministry of Education and
Research (BMBF)
« Project members:
Anatomisches Institut,
Tubingen/novineon Healthcare

The intestinal epithelium is among the
most highly regenerative tissues of the
living organism and is therefore an obvi-
ous reservoir of multipotent stem cells.

Little is known so far about the prolifera-
tion and differentiation of intestinal stem
cells and thus about the mechanisms of
regeneration. In the colon, the stem cells
are located at the base of the intestinal
crypt. A single 500 um? zone of the intes-
tinal mucosa in a human being contains
about 200 crypts. It is assumed that there
are between 4 and 30 stem cells per crypt,
from which the respective cells of the in-
testinal epithelium, such as enterocytes,
mucin-producing goblet cells and entero-
endocrine cells can be distinguished.

The growth factors and the extra-cellular
matrix in the micro compartment are de-
cisive to the inhibition and activation of
the stem cell compartment and the di-
rection of differentiation (determination).
It is not only the cells in the mucosa that
influence differentiation, but the neurones
and myofibrocytes of the submucosa also
seem to play an important part in the
proliferation and determination of stem
cells. However, the determination mecha-
nisms are still largely unknown.

www.kompetenznetze.de » Biotechnology
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There are, though, certain indications that
many of the transcription and regulation
genes affecting development in the
different stem cell populations display a
similar expression pattern and probably
therefore also the corresponding func-
tions. For instance, a number of factors in
the Hedgehog and Notch families, which
play an important role in the development
of the central nervous system, are strong-
ly expressed in the intestinal mucosa.

The objective of this project is to isolate
entodermal stem cells from colon crypts,
to generate intestinal epithelia and to
develop an endoscopic retrieval method.

© Retina Implant AG

© euroderm GmbH

Innovation highlights

Highlight 1

CaReS®

CaReS® is an innovative concept for the
operative treatment of joint lesions (2.5 to
10 cm?). The specially developed 3D cell col-
lagen | matrix assures the production of
cartilage-specific type Il collagen as well as
a high degree of controllable cell activity
and functionality in the transplant. CaReS®
is superior to classic substitution methods
in terms of biomechanical stability, conva-
lescence time, duration of surgery and post-
operative trauma.

www.ars-arthro.de

© ARS ARTHRO AG

Highlight 2

Retinal implants

Retina Implant AG is developing an implant
that will restore a certain degree of sight to
blind people with degeneration of the reti-
na (retinitis pigmentosa, age-related macu-
lar degeneration). The implant contains a
silicon chip holding regularly arranged pho-
tosensors and stimulation contacts for elec-
trical stimulation of the retina.
www.retina-implant.de

Highlight 3

EpiDexTM

EpiDexTM, an autologous epidermis trans-
plant, has proven its therapeutic efficacy
in a phase lIb clinical trial (Wound Rep
Reg 2003;11:248-252).
www.euroderm-biotech.com
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BioChip Technologies

Objectives

Biochip technology will fundamentally
change biomedical research and signifi-
cantly improve the diagnosis, prognosis
and treatment of many diseases.

Members of the network
- 4 SMEs

* 3 major corporations

- 5 research institutes

* 4 universities

- 1 consulting firm

Reutlingen

CONTACT
Dr. Thomas Joos

Phone: +49 (0)7121 51530-844
Fax: +49 (0)7121 51530-16

eMail: joos@nmi.de

NMI Natural and Medical
Sciences Institute

at the University of Tiibingen
Markwiesenstr. 55

D-72770 Reutlingen

www.nmi.de

www.kompetenznetze.de/
competence-cluster-biochip
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Focus of activities

Biochips allow the simultaneous analysis
of thousands of molecules extracted from
minute samples of tissue or body fluids.
This is done by laying down specific cap-
ture molecules on specially coated slides
under clean-room conditions as arrays

of mini-spots using instruments called
arrayers.

Analytes in the sample bind to their
respective capture molecules and quanti-
tative analysis of binding parameters is
performed by optical procedures.

The field of biochips has rapidly expanded
in the past five years, leading to a great
variety of instruments, technologies and
applications. An overview of companies,
technologies, publications, conferences,
etc. can be found in our database -
www.biochipnet.de - which is constantly
being updated.

International activities

- International partnerships

- Presence at international exhibitions

- Organization of international workshops
e.g. in February 2005:

Proteomics: From Technologies to
Targets and Biomarkers

"It provides an overview on proteomics
approaches that can be used to identify
differentially expressed proteins that
correlate with a disease state or a drug
response. While a variety of proteomic
technologies are available for the dis-
covery and identification of potential
biomarkers, a promising biomarker can-
didate remains elusive.”

Chairing and speaking at international
conferences

.

Projects

BioChipNet database www.biochipnet.de
« Support from:

"Zukunftsoffensive Junge Generation™:
an initiative by the state of Baden-
Wirttemberg to support innovative
projects and young researchers with
innovative ideas

Project members:

NMI Natural and Medical Sciences
Institute Reutlingen,

NMI Biomedical Informatics
Heidelberg

Bachmann Consulting

The database is an essential part of the
"BioChip Technologies” competence
network. Since its inception in 2001, the
portal has built up a global reputation
among researchers, entrepreneurs and
investors involved in this highly dynamic
market. The database provides rapid and
up-to-date access to information and
contains a veritable "Who's Who" of the
worldwide microarray community.

-

&fbi;:ﬁrpﬂel

www.biochipnet.de -
an overview of global microarray technology

The portal is available free of charge and
provides such information as: concise
profiles of companies and institutions,
management boards of companies and
institutions, patent information and
cutting-edge technologies. This informa-
tion is complemented by regular news
updates and a conference calendar listing
relevant conferences and events, as well
as a monthly newsletter to keep readers
abreast of the latest developments.

The portal has become a very popular
source of information worldwide and has
been praised by Baden-Wiirttemberg's
science minister Professor Frankenberg
for its work in promoting biotechnology
particularly in Baden-Wirttemberg.

The journals “Science” and "“NSDL Scout



Report” have acknowledged BioChipNet
for its active role in promoting microarray
technology worldwide.

Chips for regenerative medicine

- Support from:

Landesstiftung Baden-Wirttemberg
(Chip-based genome, proteome and
cytome analysis for regenerative medi-
cine; project |D FKZ 4-4332.65-NMI/15)
Project members:

Tetec AG,

DGF Stoess AG,

Altana,

Labor Dr. Merk & Kollegen,
Orthopéadische Universitatsklinik
Heidelberg

The analysis of chondrocyte-specific mar-
kers, expression and functional profiles is
of great importance in drug discovery, for
the examination of pathological cartilage
and when investigating the differentia-
tion of chondrocytes for autologous trans-
plantation. Established and novel methods
are applied, compared and correlated, to
enable the reliable analysis of the func-
tional state of chondrocytes. New mark-
ers are defined at the mRNA and protein-
expression level using cDNA or antibody
array technology. A cell-chip process is
being adapted for subsequent profiling
steps, to obtain functional data on chon-
drocytes grown in culture.

NABIS: Nanobiotechnology
with self-organizing structures
- Support from:
European Commission (project ID 505311-1)
- Project members:
Advalytix AG, Brunnthal
NMI Natural and Medical Sciences
Institute Reutlingen
in France:
Curie Institute, Paris;
French National Center for Scientific
Research (CNRS), Meudon
in Sweden:
Royal Institute of Technology,
Stockholm
in Switzerland:
DiagnoSwiss SA, Monthey

The goal of this research project is to study
and develop novel synergistic technolo-
gies for the next generation of high-
performance biochips, for future applica-
tions such as accelerated drug discovery,
diagnostics and personalized medicine.
One of the key technologies relies on a
predictable self-organization of fluids,
using both static and dynamic formats.
The formats will be combined to over-
come current bottlenecks in the automa-
tion of high-throughput assays, and will
also be used for the development of a
new concept for automated chip replica-
tion. Other complementary technologies
deal with surface-expanded high-density
bioprobe arrays, including the use of
novel polymers. Also, novel magnetic bio-
nanowires, controlled by an external
magnetic field on a platform of magnetic
nanodots, will be explored. It is anticipa-
ted that the use of these technologies will
provide unique possibilities for increasing
ligand density, as well as enhanced
kinetics, resulting in enhanced sensitivity
and faster assay performance. A third
technology, based on externally applied
surface acoustic waves, will be incorporated
into the platform, yielding extremely effi-
cient agitation of nanodroplets. Finally,

a nanoelectrochemical detection system
will be developed. The technologies

will be combined to yield an optimized
nanoarray chip, including the novel fluid
agitation and bio-nanowire principles.
The optimized structure will be tested
using standard bioassays, and the results
obtained will be compared with perfor-
mance data obtained from similar experi-
ments with state-of-the-art biochips.

www.kompetenznetze.de ® Biotechnology

BioChip Technologies

Innovation highlights

Highlight 1

MSA™ Cell-BioChip

The Multi-Substrate Array can be used
for rapid screening of the effects

of matrix molecules on cell function in
regenerative medicine, cancer and
biomaterials research.

The MSA™ Cell-BioChip consists of arrays with

64 spots of different extracellular matrix molecules
with a diameter of 300 um. Eight of these arrays
are spotted on one slide and can be separated
from each other by a removable chamber system.
Cells can be seeded in the chambers and their
responses to extracellular cues can be analyzed
after hours or days in a miniaturized and paralleli-
zed way. © NMI
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Do de 1o )

Highlight 2
Protein microarray for
antibody characterization

© NmI
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BioTech-Region Miinchen

Bio'

Objectives

BioTech-Region Miinchen is the leading
biotechnology cluster in Germany with
about 160 life science companies. Bio"
is the central point of contact in the
BioTech-Region Miinchen, providing con-
sultancy and financial support as well
as other services. The main aim of Bio"
is to further the development of the
BioTech-Region Miinchen and promote
it as one of the leading life science
clusters in Europe.

Members of the network
- 93 biotech SMEs
- 47 pharmaceutical
and biotech subsidiaries
- 23 contract research organizations
* 4 universities or universities
of applied sciences
- 4 research institutes
- Technology transfer organizations
- Financial and political community

Miinchen

CONTACT

Prof. Dr. Horst Domdey (CEOQ)
Ingela Wilhelm (contact)

Phone: +49 (0)89 899679-0
Fax: +49 (0)89 899679-79

eMail: info@bio-m.de
Bio" AG

Am Klopferspitz 19
D-82152 Martinsried
www.bio-m.de

www.kompetenznetze.de/
biotech-munich
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Focus of activities

Bio™, dedicated to promote the further
development of the region, is the central
point of contact for biotechnology
companies, founders, investors, political
decision-makers and the press. It is a
financing and service company focused
on biotechnology startups and SMEs. In
addition to venture capital and business
advice, Bio" offers a wide range of seminars
and events to biotech entrepreneurs and
their employees. Through Bio"'s extensive
network we can also assist Munich com-
panies in finding the right contacts and
partners critical to successful business
development.

Services

- Information & consultancy - we help
founders to a successful start and
conduct studies on the industry for
agencies and governmental bodies.
Networking - we organize conferences
and bring business partners together.
Management and employees benefit
from seminars and workshops on a
broad range of relevant topics for the
successful development of a biotech
company.

Press & public relations - we provide the
press with information and represent
the region at national and international
events, conferences and exhibitions.
Venture capital - we provide young
biotechnology companies with venture
capital.

.

.

.

International activities

Bio" represents the BioTech-Region
Miinchen at international conferences and
exhibitions and organizes international
partnering events for biotechnology com-
panies.

Through an extensive network of interna-
tional contacts and as a member of
BIO-LINK, an EU-funded project to connect
biotechnology incubators in Europe, Bio"
assists young biotechnology companies

in finding international partners.

Projects

BioTech-Region Miinchen -

Germany'’s leading biotech cluster
BioTech-Region Miinchen is the leading
biotechnology region in Germany in terms
of the number of companies and, most
importantly, in terms of the number of
drug candidates in company pipelines. In
total, more than 10,000 people work for
the approx. 160 life science companies
based in the Munich area. Nearly 100 of
the life science companies are small and
medium-sized biotechnology enterprises.
Together, they employ more than 2,000
people. Their expertise and skills cover
several important fields of science, such
as oncology, dermatology, infectious and
cardiovascular diseases.

Munich companies -

pioneers in drug development

The small and medium-sized companies
in the BioTech-Region Miinchen have
more than 70 products in more than

90 preclinical and clinical trials, putting
Munich in pole position amongst German
biotechnology clusters. 17 of the drugs are
currently in clinical phase Il and Il trials
and one product is in the approval pro-
cess. In 2003, Munich-based MediGene AG
was the first German biotech company

to obtain approval for a drug, Eligard" -

a compound against prostate cancer.

Excellent science -

the basis for innovation

The dynamic start of biotechnology in

the region is based on the excellent re-
search infrastructure. Ludwig-Maximilians-
University, the Technical University

of Munich, two university hospitals, two
universities of applied sciences, the
National Research Center for Environment
and Health (GSF) and three Max Planck
Institutes with a strong focus on biotech-
nology position Munich at the forefront.



Technology transfer:

Turning knowledge into innovation

The scientific potential of Munich is a key
factor in the formation of spin-off compa-
nies and in attracting a critical mass

of qualified personnel. About one third of
all co-operations between the Munich
biotechnology companies and research
institutes are carried out with local
partners. The technology transfer is well
organized by transfer offices, such as
Garching Innovation (for the Max Planck
Society) or Ascenion (for the Helmholtz
Association). In addition, initiatives like
the Munich Business Plan Competition
stimulate the foundation of promising
companies.

Two biotech accelerators:

The right address for startups

Modern laboratory and office space is avail-
able to biotechnology startups in Martins-
ried, the heart of the cluster, as well as

in Freising. Currently, about 25 companies
take advantage of the facilities offered
by the Innovation Center (Innovations-

und Griinderzentrum Biotechnologie, 1ZB).

www.kompetenznetze.de » Biotechnology

BioTech-Region Miinchen

Network of competence -

Get connected in Munich

The BioTech-Region Miinchen is charac-
terized by a strong and successful
network linking life science companies,
research institutes, public and private
consulting agencies, the financial sector,
lawyers, authorities and many more.
Regular meetings, conferences and semi-
nars foster contacts and collaboration not
only on a regional but also on an interna-
tional level.

Furthermore, the network is involved in
projects to improve the environment for
biotech companies in Germany. For exam-
ple, in cooperation with governmental
bodies, Bio" is developing new financing
concepts for the biotech industry. Bio" is
also strongly engaged in the German
BioRegions association, with Professor
Dr. Domdey, CEO of Bio", chairing its wor-
king committee. Bio" is also a member
of BioDeutschland.

Munich is Germany's leading biotech cluster with more than 70 products in preclinical and clinical trials.
© Bio" AG, Collage: Creativ3

Innovation highlights

Highlight 1

First approved drug from a German
biotechnology company

In 2003, Munich-based MediGene AG was
the first German biotech company to obtain
approval for a drug, Eligard” - a compound
against prostate cancer. This product,
targeting the second most common cause
of cancer death among men in the US, was
launched on the German market in 2004.

Eligard”® injection. © MediGene AG

Highlight 2

Nomination for the

German Future Prize 2004

Munich-based Prof. Arne Skerra, Dr. Martin
Péhlchen, and Dr. Steffen Schlehuber have
been nominated for the German Future Prize
by the Federal President. Their ANTICALIN"
technology, which initially resulted from
basic research at the Technical University
of Munich, is commercialized by PIERIS
Proteolab AG. At present, PIERIS is focusing
its therapeutic development work on
oncology and cardiovascular diseases and
currently has four programs at the preclini-
cal stage.

Anticalin® molecule. © PIERIS Proteolab AG
o
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GABI - Genome Analysis of the Plant Biological System
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Objectives

As the German plant genome research pro-
gram, GABI aims to advance its expertise
and presence at an international level, cre-
ate a national network and establish com-
petence centers, gather knowledge on

the structures and functions of important
plant genomes, transfer technology bet-
ween academia and the private sector,
patent and hence disclose research results
and improve international cooperation.

Members of the network

- 11 research institutes

+ 14 university institutes

- 4 service facilities

- 1 patent and licensing agency

- 1 business platform promoting GABI
plant genome research comprising

- 25 small and medium-sized enterprises

- 3 large industrial companies

Potsdam-Golm

CONTACT

Dr. Jens Freitag
(Head of the GABI Managing Office)

Phone: + 49 (0)331 5678301
Fax: + 49 (0)331 567898301

eMail: Freitag@mpimp-golm.mpg.de

GABI Managing Office

c/o Max Planck Institute of
Molecular Plant Physiology
Am Muehlenberg 1
D-14476 Potsdam-Golm

www.gabi.de

www.kompetenznetze.de/gabi-en
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Focus of activities

GABI is concerned with the mapping of
genomes, genome sequencing, gene
annotation and the elucidation of the
(biochemical) functions of identified genes
and their gene products as well as their
role in the feature characteristics of plant
organisms.

The goal is to understand plants as the
essential basis of all life in the totality

of their physiological processes on a
molecular level and to make the newly
won insights accessible to practical appli-
cations, thus enabling better use of the
potential of plants in terms of a sustain-
able and future-orientated agriculture.

International activities

It is an explicit goal of GABI to further
international cooperation and thus
bundle existing potential in Europe. The
excellent results of collaboration with
the French genome research program
Génoplante is a prime example. This bilat-
eral alliance, which already commenced
during the first funding phase, continues
within the framework of GABI 2 with 6
sub-projects under the French-German
partnership. Furthermore, building on
the successful Génoplante-GABI concept,
a trilateral alliance has been established
between Spain, France and Germany. Here,
9 joint projects form the fruitful nucleus
of a forward-looking pan-European
cooperation, which also is in line with
the European Research Area Net Plant
Genomics founded in 2004. It is planned
to continue this international cooperation
and to enlarge its scope to include other
partners within and outside Europe in
the near future.

Projects

An important distinguishing feature of
GABI is its conception as a partnership
between public and private enterprise. In
this manner, GABI bundles and networks
the research efforts of approximately

350 scientists in about 25 public and just
as many private research facilities in Ger-
many and also Europe-wide. In commend-
able fashion, GABI has succeeded in
bridging the gap between the public and
private sectors by concerted efforts to
promote functional genome research in
model and crop plants and through direct
technology transfer from universities to
industry.

Research activities within GABI are split
into two major research areas. Research
area 1 is devoted to fundamental research
while research area 2 is concentrated on
applied research activities.

The members of the research network
have so far studied 11 plant genomes:
Barley (Hordeum vulgare) and mouse-ear
cress (Arabidopsis thaliana) serve as
model organisms for mono- and dicotyle-
donous plants and results from these
model plants facilitate the analysis of
crop plant genomes of rapeseed, sugar
beet, potato, rye, tomato, tobacco, pine,
grape and maize. 39 projects involving
partners in Germany, France and Spain
are currently in progress. GABI also sup-
ports resource and bioinformatics centers
providing services to the whole plant
research community.

A rapeseed flower representing one of the plant
genomes studied within the GABI network.
© GABI Managing Office
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of the process. Arrows represent the points at which samples are taken.

© GABI Managing Office

Already today results from this research
have changed our perception of the com-
position and dynamics of plant genomes
in the process of natural evolution but
also during breeding selection by human
intervention. GABI provides insights into
molecular interrelations of new mecha-
nisms of resistance and accommodation
in plants as a response to environmental
influences - thus enabling us to establish
important fundamental principles for the
improved, goal-oriented breeding of crop
plants. The use of molecular markers in
breeding processes will become a vital
aspect of international competitiveness.
Innovative, rational plant breeding is
becoming more and more the breeding
method of choice. GABI is creating the
necessary framework for this activity.

The public-private-partnership concept is
also reflected in the pattern of research
funding: The Federal Ministry of Edu-
cation and Research (BMBF) and private
enterprises jointly fund and invest in sus-
tainable and target-oriented plant
genome research. Although the BMBF
will remain the main sponsor also during
the second funding phase, which com-
menced in 2004, the proportion of fund-
ing by private enterprise has doubled
from 10 to 20% - an indication of the
importance of genome research for the
industrial partners within GABI.

Publications and Training Opportunities
An essential feature of the GABI program
is that its projects and research results
are made accessible to the national and
international research community as well
as to the general public. Alongside the
approximately 150 scientific publications,
numerous brochures and flyers have been
published on the subject of plant genome
research in order to transparently portray

the different facets of genome research
in plants - the basis of life. With the Na-
tional Genome Research Network, NGFN,
and the national genome research pro-
gram in microorganisms, GenoMik, GABI
also jointly publishes a quarterly maga-
zine, GenomXPress. Furthermore, regular
meetings enable the latest results to

be shared and discussed. Regular fixed
events include the annual meeting of
European plant genome researchers at
Plant-GEM and the annual status seminar
of national and international genome
researchers. These are complemented
this year by a European summer school
on plant genomics and bioinformatics.
GABI members are also involved in local
and centralized outreach activities for
pupils, teachers, journalists, politicians
and the general public. The aim is to sup-
port knowledge transfer not only between
public- and private-sector partners but
also between researchers and interested
members of the general public.

A B
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Maize's new “feeling for snow". © GABI Managing Office

Innovation highlights

Highlight 1

GABI-Seed

Molecular methods of analysis are used to
identify advantageous gene variants during
the malting process to obtain barley plants
of good brewing quality.

Highlight 2

GABI-Cool

Innovative breeding methods involving
gene expression analysis and gene mapping
help to identify DNA regions which boost
tolerance to chilling stress in maize.

Highlight 3

ARAMEMNON-Database

GABI researchers identify new transport
proteins and their role as “checkpoints”
in cell membranes.

Novel putative transporters are identified by
sequence analysis (D) and complementation of
yeast mutants (A), and characterized by mutant
analysis (E-F), electrophysiology (C) and

expression (B) in response to growth conditions (G).
© GABI Managing Office
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Genome Research on Bacteria Relevant for Agriculture, Environment
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Objectives

The Bielefeld network’s main objective is
to exploit the outstanding metabolic capa-
cities encoded in the genomes of nine
bacterial species for use in agricultural,
environmental and biotechnological appli-
cations. A special goal of the network is

to improve the education of students and
young scientists.

Members of the network
- 1 SME

- 1 major enterprise

- 3 research institutes

- 11 universities

Bielefeld

CONTACT
Prof. Dr. Alfred Piihler

Phone: +49 (0)521 1065607
Fax: +49 (0)521 1065626

eMail: Puehler@Genetik.uni-bielefeld.de

Universitat Bielefeld
Postfach 100 131
D-33501 Bielefeld

www.genomik.uni-bielefeld.de

www.kompetenznetze.de/
genomik-bielefeld-en
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Focus of activities

Within the framework of the network’s
research, the genome information of five
bacterial species of relevance to agricul-
ture, the environment and biotechnology
was deciphered. On the basis of this infor-
mation, genome-wide microarrays were
developed. These microarrays are being
used to study bacterial transcription pro-
files under specific conditions. The goal is
to better understand how Azoarcus sp.,
Sinorhizobium meliloti or Bradyrhizobium
japonicum interact with plants in a bene-
ficial way or how Clavibacter michiganen-
sis subsp. michiganensis, and the patho-
vars campestris and vesicatoria of Xantho-
monas campestris exert a detrimental
effect on plant growth. The data obtained
from transcriptomic experiments will also
contribute to the understanding and use
of the genetic capacity of Alcanivorax
borkumensis for crude-oil degradation, or
to exploiting the capacity of Corynebacteri-
um glutamicum for amino acid produc-
tion. Moreover, these studies will shed
light on gene regulation with respect to
secondary metabolite production by
Streptomycetes and the myxobacterium
Sorangium cellulosum.

A second major focus of the Bielefeld
network’s activity is bioinformatics. The
Bielefeld network has developed interna-
tionally recognized bioinformatics tools
for the interpretation of data derived
from genome sequencing (GenDB,
BACCardl, BioMake), transcriptomic
(EMMA) and proteomic (ProDB) studies
as well as a tool for data integration
(BRIDGE). Its open-source genome anno-
tation software is in use at over 30 sites
around the world.

International activities

The Bielefeld network’s research groups
cooperate with international researchers
in various fields of genome research, par-
ticularly successfully in the field of tran-
scriptomic studies with Sinorhizobium
meliloti. The cooperation of the Bielefeld
bioinformatics group with the interna-
tional SEED project consortium is of
importance to the further development
of bioinformatics tools in the field of bac-
terial genome research.

Projects

Coordination of the Competence Network
The network is coordinated by a compe-
tence center based at Bielefeld University.
The competence center consists of a tech-
nology node and the network manage-
ment team. The technology node provides
services for the network partners in the
fields of DNA sequence analysis, bioinfor-
matics, transcriptomics and proteomics.
The network management team is respon-
sible for the scientific and administrative
coordination of the network, together
with a scientific advisory board composed
of internationally recognized experts.

Plant-Growth-Promoting Bacteria

- Support from:
Federal Ministry of Education and
Research (BMBF)

- Project members:
Technical University Dresden,
Bremen University,
Bielefeld University

The project focuses on the genomics of
three species of soil bacteria which exert
a growth-promoting effect on important
crop plants. Bradyrhizobium japonicum
and Sinorhizobium meliloti are the nitro-
gen-fixing symbionts of soybean and
alfalfa, respectively, whereas Azoarcus sp.
is an endophyte which fixes atmospheric
nitrogen and delivers it to its host plant.
Azoarcus sp. exerts a growth-stimulating
effect on the important crop plant rice.
The major objective of this study is to
understand the endophytic lifestyle of this
organism.

Phytopathogenic Bacteria

- Support from:
Federal Ministry of Education and
Research (BMBF)

« Project members:
University of Halle-Wittenberg,
Bielefeld University

Phytopathogenic bacteria cause great
economic losses in agriculture worldwide;
control of pathogens thus represents a
major challenge. The plant pathogenic
bacteria Xanthomonas campestris pv. vesi-
catoria and Clavibacter michiganensis
subsp. michiganensis are responsible for
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diseases that affect tomato plants, severe-
ly reducing crop yields. Likewise, Xantho-
monas campestris pv. campestris is an im-
portant pathogen of cabbage. The genome
information may facilitate the develop-
ment new strategies to directly combat
its damaging effects without resorting to
more environmentally harmful crop pro-
tection methods.

Pollutant-Degrading Bacteria

- Support from:
Federal Ministry of Education and
Research (BMBF)

- Project members:
GBF Braunschweig mbH

Oil pollution at sea resulting for instance
from tanker accidents can cause severe
harm to the environment. Certain marine
bacteria are able to degrade hydrocarbons
entering the marine and coastal habitats.
The goal of the project is to elucidate the
genetic basis for crude-oil degradation by
the globally important marine bacterium
Alcanivorax borkumensis. The information
gained from these studies will facilitate
the exploitation of Alcanivorax in biore-
mediation processes for oil-contaminated
sites and for the mitigation of oil spills in
marine ecosystems.

Corynebacteria
- Support from:
Federal Ministry of Education and
Research (BMBF)
« Project members:
University of Cologne,
Ulm University,
Bielefeld University,
FZ Julich GmbH,
DEGUSSA

Corynebacterium glutamicum, a Gram-posi-
tive soil bacterium, is of considerable bio-
technological importance, in particular for
the synthesis by fermentation of L-amino
acids in the feed and food sector.

The study of global regulatory networks
employing postgenomic techniques such

Innovation Highlight 2:
Sorangium cellulosum So ce 56 13.04 Mbp
© Bielefeld University

Innovation Highlight 1
© GBF Braunschweig

as trancriptomics aims at understanding
fundamental processes that might be re-
levant for the optimization of fermenta-

tion-based amino acid production.

Streptomycetes

- Support from:
Federal Ministry of Education and
Research (BMBF)

- Project members:
Freiburg University,
Gottingen University,
Tlbingen University,
Wuppertal University,
HKI Jena,
Combinature-Biopharm AG

Most of the antibiotics used in human
therapy to date are secondary metabolites
produced by Streptomycetes. Employing a
unique library of cosmid clones carrying
DNA derived from antibiotic-producing
Streptomyces bacteria, cosmids carrying
cloned biosynthetic gene clusters have
been identified. Several of these cosmids
have been successfully used in a pilot
project on combinatorial biosynthesis
for the generation of new bioactive com-
pounds.

Myxobacteria

- Support from:
Federal Ministry of Education and
Research (BMBF)

- Project members:
GBF Braunschweig mbH,
Saarland University,
Bielefeld University

Sorangium cellulosum belongs to a group
of myxobacteria which are especially
talented producers of secondary metabo-
lites. S. cellulosum Soce56 by far has the
largest bacterial genome known to date,
comprising more than 13 megabases.
Mining the genomic information of this
bacterium provides promising hope for
the identification of new drug candidates
with, e.g. anticancer, antibacterial, fungi-
cidal or immune-modulating effects.

www.kompetenznetze.de ® Genomics
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Innovation highlights

Highlight 1

Genome of the oil-degrading marine
organism Alcanivorax borkumensis

A. borkumensis is a marine bacterium capa-
ble of degrading a wide range of hydrocar-
bons in marine habitats. Degradation of the
oil occurs at droplet level.

Highlight 2

The world's largest bacterial genome

The myxobacterium Sorangium cellulosum
has a giant genome comprising more than
13 megabases. The detailed analysis of its
genetic capacity holds promise for the iden-
tification of various secondary metabolites
useful for biotechnological applications in
medicine and agriculture.

Highlight 3

Software tools developed at Bielefeld
University for bacterial genome and
postgenome research

A software package suitable for the evalua-
tion of data resulting from genomic and
postgenomic analyses, such as transcrip-
tomics and proteomics studies, was devel-
oped at Bielefeld University. The final stage
of program development, which includes

a software module for metabolomic studies,
aims to produce a software package suitable
for bacterial systems biology.
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BiotechGenoMik Network thtingen - Genome research on bacteria for biotechnology
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Objectives

The controlled use of microorganisms in
the industrial manufacture of enzymes or
chemical bulk products is a technology that
holds immense promise for the future. The
Gottingen Competence Network for genome
research specializes in microorganisms of
potential interest to biotechnology. Well-
known industrial partners ensure that findings
are immediately put to use in concrete
applications.

Members of the network

25 research groups in:

- 10 universities

- 2 research institutes

- 2 large industrial companies

- 3 small and medium-sized companies
- 6affiliated industrial companies

Goéttingen

CONTACT
Prof. Dr. Gerhard Gottschalk (Coordinator)

Phone: +49 (0)551 394041
Fax: +49 (0)551 394195

eMail: ggottsc@gwdg.de

BiotechGenoMik Network Gottingen
Institute of Microbiology and Genetics
Grisebachstr. 8

D-37077 Gottingen

www.genomik.uni-goettingen.de

www.kompetenznetze.de/
genomics-goettingen
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Focus of activities

“White biotechnology”, also known as in-
dustrial biotechnology, is booming as
never before. Its goal is to develop and
optimize environmentally friendly
processes and products by using modern
biotechnological production methods in
the chemical, textile, pharmaceutical and
food industries. In contrast to convention-
al chemical processes, it is largely able

to avoid generating environmentally harm-
ful waste and by-products while making
more responsible use of natural resources.

The BiotechGenoMik Network Géttingen
aims to harness the huge biodiversity

of microorganisms in the development of
new production processes of potential
interest to biotechnology. After identify-
ing a suitable microorganism, the resear-
chers start by sequencing its genome and
then move on to analyzing its functions.
By carefully studying its metabolic process-
es, they gain knowledge that could be of
great value if the microorganism is later
employed in industrial production, since
this will allow more accurate control over
the process and greater yields.

International activities

In partnership with the GenoMik
networks in Bielefeld and Wiirzburg, the
BiotechGenoMik Network Gottingen
organized an international symposium
on genome research into microorganisms
("PROKAGEN 2003") in Gottingen in
October 2003. The response was so posi-
tive that a follow-up symposium has been
planned for September 2005, again in
Gottingen ("PROKAGEN 2005"; see
events.dechema.de/prokagen.html).

Projects

Deciphering bacterial genomes with high

industrial potential

- Support from:
Federal Ministry of Education and
Research (BMBF),
Ministry for Science and Culture of
Lower Saxony

- Project members:
Georg-August-University Gottingen,
Gottingen Genomics Laboratory (G2L)

Microbial genome analysis provides an
important research paradigm in the fields
of microbiology, molecular genetics, bio-
technology and infectious disease biology.
Gottingen Genomics Laboratory (G2L) at
the Institute of Microbiology and Genetics,
University of Gottingen, is a major center
of activities in this area within Germany.
The enormous wealth of reactions and
activities among bacteria can only be
made available by sequencing the genomes
of hundreds, maybe thousands of differ-
ent bacterial species. Each sequence of a
microbial genome provides us with new
genes and leads us to new interesting bio-
logical activities. So far, the genomes of
ten microorganisms with high interest to
industry have been completely sequenced
in Gottingen, leading to several publica-
tions in journals with an outstanding inter-
national reputation as Science or Nature
Biotechnology. Further investigations in
functional genome analysis will provide
us with information that could be of
great value if the microorganism is

later employed in industrial production.

Adaptation of enzymes and microorgan-
isms to industrially relevant conditions
- Support from:
Federal Ministry of Education and
Research (BMBF)

« Project members:
Ernst-Moritz-Arndt-University
Greifswald,

Humboldt-University Berlin,
Georg-August-University Gottingen

Bacilli like B. amyloliquefaciens or in par-
ticular B. licheniformis are important in-
dustrial hosts for the production of
enzymes or antibiotics. Metabolic path-
ways and the response of the bacteria
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Functional genome analysis of Bacillus licheniformis; complete (ring-shaped) genome sequence, proteome

analysis (left), complete-genome DNA microarray (right)

to several stress conditions are being
analyzed on the basis of the genome se-
quence. The results will enable a better
understanding of physiology during fer-
mentation processes, thus making it
possible to identify and circumvent bot-
tlenecks of bioprocesses based on these
important bacteria.

Chemolithoautotrophic bacteria as pro-
duction organisms
- Support from:
Federal Ministry of Education and
Research (BMBF)

- Project members:
Georg-August-University Gottingen,
Humboldt-University Berlin,
Westphéalische Wilhelms-University
Miinster,

University Ulm,
Silantes GmbH Martinsried

Chemolithoautotrophic bacteria such as
Ralstonia eutropha and Clostridium ljung-
dahlii are able to utilize environmentally
friendly energy sources such as hydrogen
(H,) or cheap waste products like synthetic
gas as a substrate. This capability is now
to be harnessed in the development of
production organisms for the sustainable

biotechnological synthesis of biomolecules.

Environmental genomics as a resource
for new biocatalysts, metabolic path-
ways and drugs

- Support from:

Federal Ministry of Education and
Research (BMBF)

- Project members:
Georg-August-University Gottingen,
University of Duisburg-Essen, Heinrich-
Heine-University Dusseldorf, GBF
Braunschweig,

Darmstadt University of Technology
Dr. Rieks GmbH Uetersen

Microorganisms display an amazingly
wide diversity in terms of their physiology,
metabolism and genetics. Only a fraction
of the many different types can be cul-
tured by standard methods, however.
Metagenomics, a new stage of genome
research into prokaryotes, provides a
wider understanding of the natural com-
plexity of microbial communities as a
rich and hitherto almost unused resource
for practical application and research.

Innovation highlights

Highlight 1

Metabolic engineering of Gluconobacter
oxydans (FZ }iilich, TU Berlin, Gottingen
University)

The recent success in deciphering the genome
of G. oxydans (Nature Biotechnology 2005
23:195-200) made it possible to develop a
recombinant strain forming a viable basis
for the industrial production of 5-ketoglu-
conic acid, a forerunner of tartaric acid.
These findings are of particular interest to
industry because tartaric acid has so far been
exclusively manufactured from tartar, and is
thus directly linked to the limited availabili-
ty of this commodity.

G. oxydans viewed
through an electron
microscope

© PD

Dr. M. Hoppert,
Georg-August-
University,
Gottingen

Highlight 2

New proteins from thermophilic archaea
(TU Hamburg-Harburg, Gottingen
University)

The extremophilic archaebacterium Picrophi-
lus torridus is the most acidophilic organism
known (optimum pH for growth is pH 0.7)
and is also able to grow at elevated temper-
atures of around 60°C. Genome sequencing
has been completed successfully (PNAS 2004
101:9091-9096). Now the genome of P. tor-
ridus is being screened for interesting new
genes, given that enzymes from microorga-
nisms adapted to extreme conditions are
potential candidates for use as biocatalysts
in biotechnological adaptations.

Habitat of Picrophilus torridus © Prof. W. Liebl,
Georg-August-University Géttingen
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NGFN - National Genome Research Network

NGAN

Objectives

The aim of the National Genome Research
Network is to advance our knowledge

of the molecular origins of disease, and
thereby to substantially improve the
diagnosis, prevention and treatment of
common ailments.

Members of the network
- 32 universities and university clinics
- 4 Helmholtz Research Centers
- 10 Max Planck Institutes
- 4 Leibniz Institutes
- 4 other research institutions
- 9 private companies
and numerous partners in industry

Bonn

CONTACT

Phone: +49 (0)228 3821331
Fax: +49 (0)228 3821332

eMail: pm-ngfn@dir.de

NGFN Project Management
Heinrich-Konen-Str. 1
D-53227 Bonn

www.ngfn.de

www.kompetenznetze.de/ngfn-en
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Focus of activities

The National Genome Research Network
(NGFN) is organized around five disease-
oriented genome networks which focus
on the most commonly occurring diseases
in Germany, namely cancer, cardiovascu-
lar diseases, diseases of the nervous
system, infection and inflammation, and
diseases due to environmental factors.
The main objective of these research
groups is to elucidate the role played by
genetic factors in the onset of these
diseases and in the effectiveness of
different forms of therapy. The NGFN's
clinical research teams make use of new
technologies developed by collaborating
experts from the Systematic Methodologi-
cal Platforms and the Explorative Projects
sections of the network.

International activities

- International partnerships

- Organization of international events

- NGFN presence at international
conferences and seminars

- Research alliances with European
and overseas partners

Projects

The outstanding feature of the National
Genome Research Network is the tight
cross-linking of medical research projects
combined with access to excellent tech-
nological resources.

Cardiovascular Diseases

In this genome network, the molecular
causes of hypertension and resulting organ
damage are being investigated. In addi-
tion, scientists are studying the genetic
predisposition to cardiac insufficiency,
heart arrhythmia, cardiomyopathy as well
as vascular diseases and hemorrhagic
and thrombotic disorders.

Diseases Due to Environmental Factors
Here scientists are searching for the
genetic components in the molecular
causes of modern civilization’s diseases
of the skin and mucous membranes and
the genetic factors underlying allergic
diseases.

Diseases of the Nervous System

With the aid of functional genome analy-
sis, scientists in three networks are tracing
the causes of important neurological

and psychiatric diseases. The spectrum
encompasses neurodegenerative diseases
such as Alzheimer’s and Parkinson'’s, stroke
and epilepsy, but also addiction and eating
disorders.

Cancer

Researchers in three cancer networks,
each of which has a different focus, e.g.
on blood, breast, colon or brain cancer,
are identifying and characterizing key
genes and molecular signal transduction
pathways using functional genome analy-
sis to improve the diagnosis, prognosis
and treatment of cancer.

Infection and Inflammation

In the framework of this genome network,
scientists are investigating how the
human organism reacts to inflammation
or to infection by different pathogens. The
researchers seek answers to questions
concerning chronic inflammatory diseases
and autoimmune phenomena and to
problems posed by infectious diseases.



The outstanding feature of the National Genome Research Network is the tight cross-linking
of medical research projects - illustrated examples: research into Alzheimer's disease (left)
and Crohn'’s disease (right) - combined with access to excellent technological resources

(bottom picture).

Systematic Methodological

Platforms (SMPs)

The high-throughput procedures and
other important technologies established
in the SMPs enable researchers to con-
duct systematic genome research at an
acceptable cost and in much less time.
Moreover, the technologies are being
further developed, and systematic genome
research data is being generated.

Explorative Projects

These projects deal with innovative

ideas for new and enhanced methodolog-
ical developments as well as cutting-edge
approaches to new disease-oriented
study areas. Innovative research ideas are
assured support at an early stage. The
results will make new technologies and
application areas accessible to human
genome research and will be funneled
directly into the work of the NGFN, where
they can be implemented.

www.kompetenznetze.de ® Genomics

NGFN

Innovation highlights

Highlight 1

Genetic mutations block action

of cancer drug

In certain leukemia patients, cancerous
cells become resistant to the drug
Glivec, which has been in use since 2001.
Researchers in the NGFN discovered that
this resistance was due to mutations in
one of the patients’ genes. They are now
investigating a new substance, PD 173955,
which is effective in spite of the genetic
mutations.

Highlight 2

Discovery of possible target

for drugs to treat St. Vitus’ dance
Scientists at the NGFN have discovered

a new protein that plays a role in the
emergence of Huntington’s chorea.

The identification of this protein provides
a possible target for the development

of drugs to treat this disease.

Highlight 3

Clinic for “mouse patients”

In many cases, the causal factors of
diseases are very similar in mice and in
humans. Within the framework of the
NGFN project, the very first “mouse clinic”
has been set up to facilitate systematic
research into common hereditary diseases.
The clinic accommodates over 5,000
“mouse patients”, including 450 animal
models of human diseases.
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Genomic Research on Pathogenic Bacteria - pathoGenomik, Wiirzburg
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Objectives

The researchers cooperating within the
framework of the Competence Network
PathoGenoMik generate and use genomic
data from several bacterial species which,
despite all medical progress, still have a
substantial negative impact on human
health. This functional genomic approach
will result in the identification and charact-
erization of new targets for the develop-
ment of new diagnostic tools, antibacterial
substances and vaccines.

Members of the network
- 2 SMEs

+ 2 major companies

- 5 research institutes

- 14 universities

Wiirzburg

CONTACT
Prof. Dr. Werner Goebel

Phone: +49 (0)931 8884401
Fax: +49 (0)931 8884402

eMail: goebel@biozentrum.
uni-wuerzburg.de

PathoGenoMik
Universitdt Wiirzburg
Am Hubland

D-97074 Wiirzburg

www.genomik.uni-wuerzburg.de/

www.kompetenznetze.de/
pathogenomics-wuerzburg
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Focus of activities

Human-pathogenic bacteria of high scien-
tific interest and also of high potential for
the development of new diagnostic tools
and new therapeutics are the focus of
the research of the competence network
PathoGenoMik. The selected bacterial
species are investigated by international-
ly recognized groups which have estab-
lished themselves in the field of microbial
genomics in a way which - despite strong
international competition - may even
open up possibilities to commercially
exploit the results obtained up to now.

Each of the research areas follows strongly
integrated and largely application-oriented
aims. The basis of the envisaged research
in all project groups is the information
content of the publicly available bacterial
genome sequences, which were largely
established within the PathoGenoMik net-
work. Employing bioinformatics approach-
es and modern high-throughput methods,
this information will be used to analyze
the relevance of the genome content

to the outcome of the diseases caused by
these bacteria. This functional genomics-
based approach will focus on the devel-
opment of new diagnostic tools, antibac-
terial substances and vaccines.

In addition to the German groups, several
highly recognized research groups from
other EU countries are associated partners
of the PathoGenoMik network. Together
with the associated European partners,
the PathoGenoMik network may become
the nucleus of a future pan-European
"Pathogenomics” network.

Projects

Project 1

Gram-positive Cocci

- Support from:

Federal Ministry of Education and
Research (BMBF),

Project members:

University of Wirzburg,
University of Bonn,

GBF - German Research Centre for
Biotechnology, Braunschweig,
University of Giessen,

University of Tubingen,

University of Kaiserlautern,
University of Greifswald,
University of Minster,

University of Rostock,

Scienion AG,

SymbioPharm GmbH

The project members are organized in
two project groups focusing on pathogen-
ic staphylococci and streptococci. The
research aims are the identification of
putative targets for the development

of new anti-infective drugs against both
species. Additionally, specific DNA micro-
arrays are developed to improve the
diagnosis of staphylococci and streptococci
pathogenic for humans and animals

and to allow the rapid differentiation
between highly pathogenic, commensal
and apathogenic strains found within
the same species.

ﬁ-..‘

Scanning electron
micrograph of
Steptococcus
pyogens. ©

G.S. Chhatwal, GBF

Project 2
Intracellular bacteria, especially patho-
genic Chlamydophila, Listeria,
Mycobacterium and Legionella
- Support from:
Federal Ministry of Education and
Research (BMBF),



- Project members:
University of Wiirzburg,
University of Giessen,
Technische Universitat Miinchen,
Institute of Molecular Biotechnology,
Jena,
Max Planck Institute for Infection
Biology, Berlin,
GBF - German Research Centre for
Biotechnology, Braunschweig,
Milupa GmbH,
Combinature Biopharm AG

Four different intracellular pathogens are
investigated within two project groups.
Research on Listeria monocytogenes focuses
on the identification of structural and
metabolic targets for the discovery of new
antilisterial substances. In close collabo-
ration with Milupa, such antibacterial
substances, probably present in human
milk, and their potential immunomodulato-
ry action are investigated. Bioinformatics
and transcriptomics are applied to allow
the identification of new drug targets in
the re-emerging pathogen Mycobacterium
tuberculosis. The identified candidate anti-
gens will be validated for their potential
application in vaccination or diagnosis.
The functional genomics of Chlamydophila
pneumoniae has the focus on the molecu-
lar characterization of systemic isolates
and the development of new diagnostic
and therapeutic tools. Finally, the Legionella
pneumophila group, based on extensive
sequence comparisons, develops a cus-
tomized Legionella-specific DNA microar-
ray for the improved diagnosis of this
pathogen.

Immunofluorescence micro-
graph of intracellular Listeria
monocytogenes. Bacteria in red,
cellular actin fibers and actin
tails in green. © J.Wehland, GBF

Project 3
Gram-negative pathogenic bacteria
- Support from:
Federal Ministry of Education and
Research (BMBF)

www.kompetenznetze.de ® Genomics

Genomic Research on Pathogenic Bacteria

« Project members:
University of Wirzburg,
Max Planck Institute for Infection
Biology, Berlin,
Freie Universitat Berlin,
University of Munich,
University of Minster,
Medical University of Hannover,
D. Rogge Biotechnology,
Selecore AG

Project three is subdivided into three proj-
ect groups working on six different Gram-
negative pathogens. The central aspect
of all research is the identification of new
targets for diagnosis and prevention.
With Helicobacter pylori and H. hepaticus,
the molecular mechanisms of carcinogen-
esis are investigated. Functional genomics
with meningococci, Haemophilus influen-
zae, Bordetella spp. and Pseudomonas
aeruginosa is aimed at the identification
of genes relevant to the process of infec-
tion and in central physiology. Different
pathotypes of Escherichia coli are investi-
gated in order to develop diagnostic DNA
microarrays.

Project 4

Rapid diagnosis of antibiotic resistance

in medicine

- Support from:
Federal Ministry of Education and
Research (BMBF),

« Project members:
University of Stuttgart,
Robert-Koch-Institut,
Technische Universitat Miinchen,
Robert-Bosch-Krankenhaus, Stuttgart,
Eppendorf AG

The aim of this project is the development
of DNA-microarray-based tests for the rapid
diagnosis of antibiotic resistance in medi-
cine. The tests should produce results
within a short time (less than four hours)
and not depend on a primary isolation
and cultivation of the microorganisms.
Furthermore, the tests should provide un-
ambiguous taxonomic identification of
the bacterial species and diagnosis of the
antibiotic resistance within a single assay.

Innovation highlights

Highlight 1

Traces of human history in the genes of
a pathogen

Helicobacter pylori, which lives in the
human stomach, tells us how our ancestors
colonized the whole world. Detailed
sequence analyses of a genetic element
present in most isolates allowed the defini-
tion of four Helicobacter populations origi-
nating in Africa, the Near East and Central
and East Asia. By the comparison of these
and the recent populations, it was possible
to reconstruct how the bacterium together
with its host spread all over the world.

Highlight 2

Complete genome sequences

of all members of the genus Listeria
The genus Listeria contains six species of
Gram-positive bacteria, two of which are
pathogenic. Researchers from the network
together with colleagues from the Institut
Pasteur in Paris are now close to complet-
ing the sequencing of all members of this
genus. When finished, this will represent
the first-ever complete set of the genomic
sequences of a whole bacterial genus
containing pathogenic and non-pathogenic
members.

Highlight 3

Identification of new antigens of
Mycobacterium tuberculosis

Based on the genomic sequence of the tuber-
culosis agent Mycobacterium tuberculosis
and bioinformatical data analysis and
extensive genomic comparisons, M. tuber-
culosis-specific genes were identified, the
products of which are now being evaluated
as potential antigens for the development
of new vaccines and diagnostic tools for this
re-emerging pathogen.
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Bionik-Kompetenz-Netz

Members of the network

+ 21 groups altogether

- 13 universities

+ 3 SMEs (small and medium-sized
enterprises)

- 3 research institutes

+ 1 public foundation

- 1 registered association

Berlin

CONTACT

Dr. Rudolf Bannasch (spokesman)
eMail: koordinator@bionik-netz.de
Jessica Rudolph (management)
eMail: rudolph@biokon-ev.de

Phone: +49 (0)30 3147-2658
Fax: +49 (0)30 3147-2658

BIOKON
Ackerstr. 71
D-13355 Berlin

www.biokon.net

www.kompetenznetze.de/biokon-en
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Focus of activities

BIOKON is the comprehensive contact for
queries on bionics & biomimetics from
business & industry, teaching professionals,
or the media. We offer the following
services:
+ Consulting service on technical
implementation of biological solutions
+ Pool of experts & cooperation partners
for business & industry
- Acquisition of external funding
for innovative R&D projects
+ Workshops & exhibition stands
at science & industrial fairs
- Database of biological models for
technical implementation
+ Teaching modules for
secondary & tertiary education
- University courses & continued learning
+ Information material for
the media & the general public

For ease of information access and further-
ing the technical exchange, BIOKON has
set up committees focusing on particular
topics in bionics:
- Optimization processes, e.g. evolution
strategies
- Bionically inspired new materials
& lightweight structures
- Biomechatronics & robotics
- Sensorics & data communication
« Structures & functions of surfaces
& interfaces
- Architecture & design

International activities

- "Bionis Pavilion” at EXPO 2005 in Japan
International bachelor’s degree (B.Sc.)
in bionics/biomimetics with one
mandatory semester abroad (Bremen)
R&D projects of three members from
the Competence Network Biomimetics
with companies from Switzerland

& Austria

Organization of international
conference sessions on bionics,

e.g. IBC Vienna 2005, Austria;

AMAM - Adaptive Motion in Animals
& Machines, limenau;

Design & Nature 2006, UK

Cooperation with research groups in
Belgium, France, Austria, Japan, China,
Ukraine, the UK & the USA

Projects

BIOKON hosts a wide range of expertise,
reflected by the scope of current projects:

- Transferring self-cleaning abilities of
micro- and nanostructured hydrophobic
plant surfaces into technical products
(Lotus-Effect™). Prof. Dr. Wilhelm Barthlott,
Nees Institute, University of Bonn.

- Bionic propellers for aircraft propulsion,
marine technology or wind turbines,
inspired by split wing ends of birds.

Dr. Rudolf Bannasch, Evologics, Berlin.

- Monolithic manipulators with an adapt-
able gripping force and flexibility.
Prof. Dr. Hartmut Witte,
Technical University of limenau.

+ Nontoxic biofouling prevention on
objects exposed to seawater.
Prof. Dr. Antonia Kesel,
University of Applied Sciences, Bremen.

- Development & characterization
of functionalized biomimetic materials
based on biological nano- and micro-
structured surfaces and biocomposites.
Prof. Dr. Christoph Neinhuis,
Technical University of Dresden.

- Principles of combining surface struc-
tures, sizes & arrangement of biological
suction cups with reduced friction
as models for industrial suction grips.
Dr. Stanislav Gorb, Evolutionary
Biomaterials Group, Max Planck Institute
of Metals Research, Stuttgart.

- Bionic filtration systems using braided
filter tubes with adaptive pore sizes,
based on functional principles of sponges.
Prof. Dr-Ing. Heinrich Planck,

Institute of Textile Technology and
Process Engineering (ITV) Denkendorf.

+ The sand skink of the Sahara -
a model for the reduction of friction,
wear and tear.
Prof. Dr-Ing. Ingo Rechenberg,
Technical University of Berlin.




© Wohlgemuth,
Magdeburg-Stendal

- Development of technical textiles for
fluid transport based on liquid and gas
transport in plants.

Prof. Dr. Volker Mosbrugger,
University of Tiibingen.

Technical implementation of self-repair
processes of plants in technical
membrane systems & smart materials.
Prof. Dr. Thomas Speck, Botanic Garden,
University of Freiburg.

The goose-like flapping wing model
“lgor” as a model of bird flight for
analyzing instationary aerodynamics.
Prof. Dr. Cameron Tropea, Biotechnology
Center (BitZ), Technical University

of Darmstadt.

The lateral line system of fish as a model
for arrays of artificial hydrodynamic
sensors & algorithms for analyzing
complex water motions.

Prof. Dr. Horst Bleckmann, University

of Bonn.

The barn owl as a model for bionic
sound locators.

PD Dr. Harald Luksch,

RW Technical University of Aachen.

© Luksch, Aachen

- Sensory systems of marine mammals
as models for technical innovations.
HD Dr. Guido Dehnhardt, University of
Bochum.

Rope-dominated designs mimicking
mammal skeletons & non-woody plants.
Prof. Dr. Claus Mattheck,

Research Center of Karlsruhe.

Evolutionary optimization strategies
for the automotive industry.
Dr-Ing. Michael Herdy, INPRO, Berlin.

The educational “researcher & inventor
workshop: bionics” with didactically
prepared information & practical
demonstration experiments.

Prof. Dr. Bernd Hill, University of Mlinster.

Bionic design solutions for optimized
user scenarios & products for sustainable
eco-efficient economic processes.

Prof. Ulrich Wohlgemuth, University of
Applied Sciences, Magdeburg-Stendal.

Bionic design in architecture.
Dieter Oligmidiller, Bochum.

Development of a comprehensive
database on bionics-related literature
& research.

Prof. Dr. Werner Nachtigall, University of
Saarbriicken.

Centre of Future - Man - Nature -
Technics - Science (ZMTW) presents
educational indoor & outdoor exhibits
on bionics/ecotechnology.

Prof. Dr. Dr. h. c. Berndt Heydemann,
Nieklitzer Okologie- und Okotechnologie-
Stiftung (NICOL), Nieklitz.

© Witte, llmenau

Innovation highlights

Highlight 1

Self-cleaning surfaces: Lotus-Effect®
Micro- and nanostructured plant surfaces
served as models to Prof. Dr. Wilhelm
Barthlott (Bonn) to develop extremely water-
repellent, self-cleaning technical surfaces
suitable for a great range of materials.

© STO AG

Highlight 2

Analytical Optimization

Growth principles of trees inspired Prof. Dr.
Claus Mattheck (Karlsruhe) to a new shape
optimization method for notch-stressed
structural components, which requires just
a pocket calculator.

Highlight 3

Underwater Telemetry

Derived from the way dolphins communi-
cate, the underwater telemetry system

by Evologics (Berlin) ensures extremely fast
and robust data transmissions adaptable
online to variable conditions.

© Evologics

@ Highlight 4

Bionic Locomotion

By using textile materials, Prof. Dr. Hartmut
Witte (Ilmenau) improved emulations of
biological locomotion mechanisms.
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Members of the network

+ 2 universities

-+ 1 R&D laboratory facility

- 2 SMEs

+ 2 major industrial companies

+ 1 service company (research and
technology transfer)

Freiburg

CONTACT

Prof. Dr. Volker Mosbrugger (Spokesman)
Dr. Olga Speck (Management)

Phone: +49 (0)761 203 2803
Fax: +49 (0)761 203 2804

eMail: biomimetik@biologie.
uni-freiburg.de

Kompetenznetz Biomimetik
Albert-Ludwigs-Universitat Freiburg
Schénzlestr. 1

D-79104 Freiburg

www. kompetenznetz-biomimetik.de

www.kompetenznetze.de/biomimetics
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FKompetenznetz Biomimetik

Focus of activities

The interdisciplinary orientation of the
network members (Universities of Freiburg
and Tubingen, Institute of Textile Techno-
logy and Process Engineering, Denkendorf)
and of the current R&D projects ensures
that research findings are transferred into
industrial products throughout the length
of the value chain.

- Plant biomimetics:
- Biomechanics and structure-function
relationships in plants
- Theoretical understanding of design
principles and problem-solving
strategies of biological models and
their abstractions
- Transfer to technical applications
on laboratory and pilot plant scale,
and scaling up to industrial level
- R&D projects: Smart Materials,
Compound Materials with Gradients,
Technical Textiles
- Consulting to industry and scientists
working in the field of biomimetics, and
establishing contact with competent
working groups in basic or applied
research for collaborative projects
- Public relations in the form of science
fairs, presentations, stage debates,
lectures, media communication and
Internet
- Study courses and further education
in biomimetics for students of all
disciplines

International activities

The active members and industrial part-

ners of the Competence Network Biomi-

metics are engaged in international mar-
kets and scientific activities:

- Planning and organization of, and
participation in, national and interna-
tional conferences and symposia

- International R&D projects

- Collaboration with international
companies

- Membership in scientific societies
and cooperation with international
networks

- International exchange program for
scientists and students

Projects

Compound Materials with Gradients:
Development of weight-optimized fiber-
composite structures with a high contin-
uous load capacity, capable of tolerating
and damping wide-amplitude oscillations

Support from:

Ministry of Science, Research

and the Arts, Baden-Wiirttemberg

Project members:

Dr:Ing. M. Milwich,

Prof. Dr-Ing. H. Planck (ITV Denkendorf),

Prof. Dr. T. Speck, Dr. O. Speck,

Prof. Dr. H-Ch. Spatz

(University of Freiburg)

In this project, knowledge of the fiber
arrangement in plants is transferred to
engineered composite profiles exhibiting
optimized bending stiffness and strength
relative to their weight and high dynamic
load capacity and damping. The fibers
are embedded in a foam-like matrix and
the number of fibers is reduced in areas
subject to less stress (macro-gradient), as
observed in certain plant models. In
plants, the risk of structural failure due
to bending and shear stresses between
the stiff fibers and the matrix is mini-
mized by a gradual transition in the
degree of stiffness (micro-gradient).
Based on the examples of scouring-rush
horsetail (Equisetum hyemale) and Giant
Reed (Arundo donax) the technique of
“braid pultrusion” is employed to develop
spacer fabrics with high bending and
buckling stability and vibration damping

capacity.

Smart Materials: Self-repairing air-stabi-
lized Tensairity® structures based on
rapid self-repair mechanisms in plants
Support from:
Ministry of Science, Research
and the Arts, Baden-Wirttemberg,
BioValley (INTERREG Ill, EU-sponsored),
prospective concepts ag, Switzerland
Project members:
Prof. Dr. T. Speck, Dr. O. Speck (University
of Freiburg),
Dr. R. Luchsinger, Dr. F. Fuchs (prospec-
tive concepts ag, Glattbrugg),
Prof. Dr. A. Binz (University of Applied
Sciences, Basel)




Over the course of evolution, plants have
developed an amazing capacity to seal
and mend wounds. Rapid self-repair mecha-
nisms in plants have been analyzed and
transferred to a self-repairing membrane
for Tensairity® structures - a technology
developed by the Swiss firm Airlight Ltd.
in collaboration with prospective concepts
ag, and based on a combination of com-
pressed-air-filled cylindrical membranes
and supporting struts and cables. One
shortcoming of this technology, which is
used to construct ultra-lightweight roofs
and temporary bridges, is the vulnerabili-
ty of the membrane to tearing and punc-
turing. Pilot studies with self-repairing
membrane coatings have produced high-
ly promising results.

Technical Textiles: Long-distance trans-
port of liquids based on the water trans-
port mechanism of land plants
Support from:
Ministry of Science, Research and
the Arts, Baden-Wirttemberg
Project members:
PD Dr. A. Roth-Nebelsick,
Dr. W. Konrad, Prof. Dr. V. Mosbrugger
(University of Tiibingen),
Dr:-Ing. T. Stegmaier,
Prof. Dr-Ing. H. Planck (ITV Denkendorf),
Prof. Dr. T. Speck
(University of Freiburg)

Plants are capable of transporting water
over long distances and to remarkable
heights without any mechanical pumping
system or consumption of fuel. There is
still no equivalent system in the engineer-
ing world. In order to devise possible con-
cepts of transferring the water transport
mechanism of plants into technical appli-
cations, this project sets out to analyze
the underlying biophysical processes
using a multidisciplinary approach. The
aim is to develop technical textiles with
an exceptional capacity to transport
liquid media of low viscosity (water, gaso-
line, etc.).

Innovation Highlight 1:
Pultrusion facility (ITV Denkendorf)

Innovation
Highlight 1:
Cross-section
through the
stem of
scouring-rush
horsetail
(Equisetum
hyemale)

Innovation Highlight 2: Bridge constructed using
TensotirityVB technology © prospective concepts ag

Innovation Highlight 2: Self-repair mechanisms in
plants (Aristolochia macrophylla, Dutchman's pipe)

Innovation
Highlight 3:
Cross-section
through a technical
capillary fiber

Innovation highlights

Highlight 1

"Technical plant stem” derived from
biological models

ITV Denkendorf and the Plant Biomechanics
Group Freiburg are working together on the
development of a biomimetic fiber-compos-
ite material. In this project, knowledge of the
fiber arrangement in plants is being trans-
ferred to engineered composite profiles. The
technique of “braid pultrusion” is employed
to make a "technical plant stem” with spac-
er fabrics and an optimized arrangement of
fibers. The textile structural reinforcement
combines several principles found in plants.

Highlight 2

Repair mechanism for technical
membranes based on natural examples
The Plant Biomechanics Group Freiburg and
the company prospective concepts ag are
investigating technical applications of self-
repairing membranes based on mechanisms
found in plants. Tests performed using con-
ventional membranes laminated with a
functional layer have produced highly prom-
ising results with respect to the self-repair
of Tensairity® structures.

Highlight 3

Technical textiles applying the
principles of water transport in plants
This collaborative project being undertaken
by the Institute for Geosciences at the
University of Tubingen and ITV Denkendorf
aims to develop concepts for the design

of liquid-conducting technical textiles that
apply the principles of water transport in
plants. Analyses of the underlying physical
processes and initial laboratory studies indi-
cate that the basic idea is viable and holds
considerable potential for practical use.

Innovation Highlight 3: Scanning-electron-microsco-
pe image of plant vessels
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Dr-Ing. Nicole Hilbrandt, DAAD

Conducting research in Germany

A highly developed university and research
landscape plus innovative companies
shape the scientific research system in
Germany. The high quality of academic
training "Made in Germany” is recognized
worldwide. 100 and more research uni-
versities train 70% of the students in
Germany. With more than 250,000 scien-
tists and investigators working here,
Germany is one of the leading “research
nations”.

Bringing research to life

The strengths of German research tradi-
tionally lie in mechanical engineering,
chemistry, medicine, physics, mathemat-
ics and the humanities. German scientists
and research institutes are world leaders
in biomedicine and medical engineering,
in environmental research and automo-
tive engineering, and in engineering in
general. However, German scientists and
researchers also play their part in the
world's top groups in the future fields of
optical technologies, microsystems engi-
neering, neurosciences, biotechnology
and process engineering. In 2003, more
than 13,000 German inventions were
patented throughout Europe, meaning
that almost one quarter of all European
patents are based on developments made
by German scientists. In the field of nano-
technology, Germany actually comes 1st.

Around 10 % of all the Nobel Prizes ever
awarded went to German scientists. In
the past 15 years, the work of eight
German researchers has been acknowl-
edged in the form of a Nobel Prize. This
places German third behind the United

Biotechnology is an emerging field of science and
research. Nowhere else in Europe are as many
Biotechnology companies to be found as in Germany.
© Bayer AG

States and Britain. A total of 27 German
researchers have received the Nobel Prize
in Chemistry, 22 in Physics, and 15 in Medi-
cine/Physiology.

Innovative force and strong trademarks

Inventions, knowledge and understand-

ing produced by German scientists repre-

sent milestones in science and research

and form a basis for modern technologies:

- The discovery of X-rays paved the way
for the use of computed tomography
in medical diagnostics.

- The Braun Tube created the basis for
the development of the television.

- The first programmable calculator - Z3
- was the forerunner to the present-
day computer.

- The Haber-Bosch process is still consid-
ered today to be the most important
and most economical way of producing
ammonia. 90 % of all fertilisers are
made from ammonia.

Science and research and business and
industry thus go hand in hand, and
German companies successfully market
numerous research findings by German
scientists as innovative products. World-
famous examples include products like
Ferrari red, Aspirin, Adidas trainers, poly-
methyl methacrylate (perhaps better
known as Plexiglas, Perspex or Lucite), as
well as spark plugs, electric motors and
the German car engine. GMR read heads
for computer hard disks, liquid crystals
for use in LCD technology, dirt-repelling
paints with Lotus Effect, MP3 format and
language recognition are all products
with innovation.

"Qualified in Germany”

Germany has one of the best higher edu-
cation systems in the world. 365 higher
education institutions, of which 122 are
universities and equivalent institutions
plus 191 universities of applied sciences
(Fachhochschulen). 42 higher education
institutions are particularly strong in
research. Building on the principle of the
"unity of research and teaching”, Germa-
ny’s universities are not only teaching
establishments for students, but also
centers of top-flight scientific research.
This would not be possible without

academics, researchers and scientists,
research organizations and institutes, at
home and abroad, engaging in intensive
cooperation with each other. The universi-
ties are funded by the state (public) and
by foundations. They also carry out ex-
ternally funded research contracts (third-
party or contract research) within

the scope of appropriate agreements.

Research in Germany

Germany has an efficient and highly dif-
ferentiated science and research system.
Besides the research universities, research
is also actively performed by four efficient
science and research organizations, fur-
ther state (public) and private research
centers plus around 260 specialized uni-
versities and universities of applied sci-
ences. All in all, there are more than 750
state-financed research institutions in
Germany, plus research and development
centers run by industrial corporations.

The strengths of Germany’s science and
research system are
the high-quality scientific infrastruc-
ture and equipment available to the re-
search centers
the well-qualified scientists and
researchers, technicians and laboratory
staff
the close interlinking of large-scale
research facilities with European and
worldwide partners (ITER, ILL, ESRF,
JET, SLAC)
and a high level of internationalization.

The strengths of the German science and research
system: According to Science Citation Index No. 3
worldwide (all disciplines); 277 triadic patents per
million employees (far above EU and OECD averages).
© DAAD
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The Fraunhofer Society

The Fraunhofer-Gesellschaft (FhG) - 80
research units, including 57 Fraunhofer
Institutes - carries out applied research
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of direct value to private and public enter-
prise and of wide benefit to society.
Fraunhofer research ranges from next-
generation internet, augmented reality
and virtual factories through to mecha-
tronics and energy technologies. Around
90 % of its research budget is acquired

by contract research.

Max Planck Society

More than 4,000 scientists and scholars
conduct projects at the 78 research insti-
tutes of the Max Planck Society (MPG).
They perform basic research of the high-
est quality at the frontiers of knowledge,
and provide competitive research condi-
tions for excellent scientists from all over
the world. The main research fields are
biosciences, neurosciences, cognitive
sciences, physics, chemistry, astronomy,
geosciences, computer sciences, social
and cultural sciences. Since 1948, 15 Max
Planck Society researchers have been
awarded a Nobel Prize.

Helmholtz Association

The Helmholtz Association of 15 national
research centers develop and operate
large-scale research facilities and the
corresponding scientific infrastructure
available to national and international
research teams. For example, the German
Electron Synchrotron, with its specialist
focus on particle physics, and the Society
for Heavy lon Research (GSI) in Darmstadt
offer the very best conditions for high-
energy researchers. Helmholtz works in six
research fields: energy, earth and environ-
ment, health, key technologies, structure
of matter, and transport and space.

Leibniz Association

The 84 institutes of the Leibniz Association
carry out demand-oriented and interdisci-
plinary research. Numerous cooperation
agreements exist with industry, the public
administration, and politics; the Leibniz
Association also cooperates closely with
universities. Research fields encompass
the arts, humanities and education,
economic and social sciences, life sci-
ences, mathematics, natural sciences,
engineering and environmental research.

Germany is building a science and re-
search system that will guarantee more
flexibility, greater liberty in terms of
recruitment and pay scales, relaxed condi-
tions for the granting of residence per-
mits to non-native top-flight researchers
and greater autonomy for research organ-
izations and institutes. Cross-disciplinary
structures of excellence are being estab-
lished and funded. Examples include
Competence Networks (Federal Ministry
of Education and Research - BMBF),
Centers of Excellence and Collaborative
Research Centers (DFG), Innovative
Regional Growth Cores (BMBF), plus other
major research and development projects
based on cooperation between industry
and research institutes.

The total research budget in Germany is about 70
billion US$. © DAAD
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Private sector research and applied
research and development

German companies are among the most
innovative in Europe. At 66 %, the propor-
tion of industry-based and financed in-
vestments in research and development
is particularly high. Environmental
research is an example of successful tech-
nology transfer, as proven by the growing
markets for renewable energies, from
photovoltaics all the way through to wind
energy. Companies cooperate particularly
closely in the field of applied research,
working together with globally operating
Fraunhofer Institutes and the German
Federation of Industrial Cooperative Re-
search Associations “Otto von Guericke”
(AiF).

International researchers in Germany
Germany offers international, highly qual-
ified scientists and researchers outstand-
ing working conditions in specific fields.
Certain sectors of industry are looking
for highly qualified foreign researchers
who may, under certain conditions, imme-

diately receive a residence permit. In
this context, highly qualified means,
not least, academics, scientists and
researchers with particular subject or
specialist knowledge plus academic
and research staff in key positions. In
the field of research and development,
in particular, the proportion of foreign
staff is already very high at 8% to 10 %.
After graduating, foreign students can
remain in Germany for up to one year
to look for a job. Many opportunities
are also open abroad for staff who
gained experience in Germany.
Numerous German companies maintain
branches and subsidiaries all around
the world.

Apply for research funding and
fellowships
About 20,000 foreign researchers are sup-
ported by German funding organizations.
A large number of scientists finance their
stays in Germany by other means.
The key funding organizations are
- the Alexander von Humboldt Foun-
dation (= 1,800 fellowships per year;
some 100 Humboldt Associations in
60 countries, a network of 23,000
Humboldtians, including 35 Nobel
Laureates) - www.avh.de
the German Academic Exchange
Service (DAAD) (the largest academic
exchange organization in the world;
a network of regional offices and study
information centers; > 200 programs;
> 30,000 scholarships per year) -
www.daad.de
the German Research Foundation
(DFG; the central self-governing and
funding organization of science and
research; annual budget of around
1.3 billion euros; funds more than
20,000 research projects each year) -
www.dfg.de

In Germany the ratio of PhD holders per million
inhabitants is about twice as high as in the USA
or the UK. © IU Bremen
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Important links to Germany

I
Research funding and fellowships

German Academic Exchange Service (DAAD)
The DAAD is the largest academic exchange organ-
ization in the world. The DAAD promotes a young
and international elite worldwide by more than
200 programs. Running a worldwide network of
regional offices and study information centers,
the DAAD guides and advises students, graduates,
teachers, and scientists on their path to Germany.
www.daad.de

German Research Foundation (DFG)

The DFG is the central funding organization
responsible for promoting research at universi-
ties and other publicly financed research insti-
tutions in Germany with an annual budget of
nearly 1.5 billion euros. The DFG also advises
parliaments and public authorities on questions
relating to science and research, encourages
international collaboration in science and the
humanities, and supports the advancement and
training of young researchers.

www.dfg.de

Alexander von Humboldt Foundation (AvH)
The AvH is one of the most important research
foundations for international scientists. Each
year, the Alexander von Humboldt Foundation
enables more than 1,800 researchers from all
over the world to spend time researching in
Germany. Together with around 100 Humboldt
Associations in 60 countries, AvH maintains

a network of some 23,000 fellows and alumni
from all disciplines in 130 countries.
www.avh.de

I
Investment support

Invest in Germany

This federal agency offers services and assis-
tance to promote Germany as a location for
business and industry.
www.invest-in-germany.de

Biotechnologies

Information-Platforms

BIONET

BIONET is a joint project involving eight European
science museums and science centers, and the
European museum organization ECSITE. Visitors

62

can explore the science involved, look at the ethi-
cal issues, compare the laws in different coun-
tries, take part in topical games and express their
own views.

www.bionetonline.org

bioSicherheit

Part of the biological safety research program, the
aims of the BMBF-funded biosicherheit.de web-
site are to promote expansion of the knowledge
base on the behavior of genetically altered plants
under field conditions and to promote monitor-
ing of the effects of their application, as befits a
responsible, precautionary approach to the use of
new methods. At the same time, biosicherheit.de
creates a professional framework for communica-
tion on research projects and results for the
purpose of making the acquired knowledge uni-
versally accessible.

www.biosicherheit.de

Biotechnology

Spectacular advances in the biosciences have
heightened the general public’'s awareness of
this new field. The hereditary material of humans
has been largely decoded. The next aim now is to
understand how it functions. This promises to be
an enormous step towards gaining more knowl-
edge and finding many new approaches to fight-
ing disease. Support of biotechnology is a key pri-
ority of the Federal Government'’s research policy.
Its Biotechnology Framework Programme aims to
ensure the high international standing of the bio-
sciences and to develop new innovation poten-
tial. Altogether more than 800 million will be
made available until 2005.
www.bmbf.de/en/1024.php

Proteome Research

Human hereditary material consists of about
30,000 genes, which is not much more than that
of the unspectacular plant Arabidopsis thaliana.
In principle, however, up to 300,000 different pro-
teins can be coded, or produced, from these
genes in human cells. Only the analysis of the
proteome - the entirety of all proteins of a cell, a
tissue or an organism, at a specific point in time
and under very specific conditions - provides
insights into the complex functioning of a biolog-
ical system.

www.bmbf.de/en/1756.php

Nanobiotechnology

In addition to biotechnology, nanotechnology is
one of the most future-oriented technologies of
the 21st century. Nanobiotechnology is becoming

established in interdisciplinary research, support-
ed by a dynamic surge in innovations. It is bridg-
ing the gap between inanimate and animate
nature and aims at understanding the basic prin-
ciples of biological functional units, as well as
creating extremely small nano-scale components
under controlled conditions with technical mate-
rials.

www.bmbf.de/en/1155.php

InformationsSekretariat Biotechnologie (ISB)
On the InformationsSekretariat Biotechnologie
(ISB) website, funded by BMBF, you will find a
wealth of background information and current
devel-opments on the topic of biotechnology.
www.i-s-b.org

Associations

Association of German Biotech Companies (VBU)
VBU was founded in October 1996 by 55 German
biotechnology companies. It is part of DECHEMA,
Germany's largest non profit organization in bio-
technology. Since November 2001, the number
of VBU member companies has risen to over 240.
www.v-b-u.org

Biotechnological Student Initiative (btS) e.V.
The Biotechnological Student Initiative (btS) e. V.
is an independent student association. Its goals
are to provide interested students insight into
the practical side of biotechnology beyond their
lectures and seminars and to facilitate their tran-
sition into the professional world.

www.bts-ev.de

DECHEMA e.V.

The biotechnology section of DECHEMA e.V. is de-
dicated to promoting dialogue between universi-
ties, other research institutions and industry, and
provides a forum for an exchange of ideas on
current issues in biotechnology. It also organizes
conferences and symposiums covering all areas
of biotechnology and coordinates and plans bio-
tech conferences with other national and interna-
tional institutions.
www.dechema.de/Biotechnology-lang-en.html
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The Society of German Biologists and Professional
Life Science Associations e.V. (vdbiol)

The Society of German Biologists and Professional
Life Science Associations e. V. (vdbiol) is a non-
profit, scientific association established to pro-
mote biology in science, vocational training and
in practice, and to represent the concerns and
interests of biologists working in ‘bio” professions.
www.vdbiol.de

European Molecular Biology Organization
(EMBO)

The European Molecular Biology Organization
(EMBO) was established in 1964 with the aim
to promote biosciences in Europe. Subsidiary to
that general aim were concepts such as the
development of a strong trans-national approach
to molecular biology, the identification of meas-
ures that can assist in the training of scientists
in this area, and placing emphasis on scientific
criteria for all of its activities.

www.embo.org

Federal funding programs

Biotechnology Framework Program - Creating
and using opportunities (only in German)
www.bmbf.de/pub/rahmenprogramm__
biotechnologie.pdf

Biotechnology - a basis for innovation
(only in German)
www.bmbf.de/pub/biotechn_basis.pdf

Decoding and exploiting bacterial genes
(only in German)
www.bmbf.de/pub/genomik-genomforschung__
an_mikroorganismen.pdf

Systems of Life - Systems Biology

In December 2001, a new funding priority on sys-
tems biology was set up under the German feder-
al government’s program "Biotechnology using
and shaping its opportunities”. Over the next five
years the BMBF will be making available a total
of up to 50 million Euro for the funding activity
"Systems of life - systems biology”.
www.systembiologie.de

Further research initiatives

National Life Sciences Contact Center

The National Life Sciences Contact Center (NKS-L)
is a consulting center that works on behalf of
the Federal Ministry for Education and Research.
It provides a contact point for all scientists

who wish to participate in European research
programs in the area of life sciences.
www.nks-lebenswissenschaften.de

Projekttréger Jiilich

Projekttrager |ulich, is a project management
organisation acting on behalf of the Federal
Ministry for Education and Research (BMBF),
the Federal Ministry for Economics and Labour
(BMWA), the Federal Ministry for the Environ-
ment (BMU) and ministries of several Ladnder.
It supports these ministries in the preparation
and implementation of programmes providing
financial support for research.
www.fz-juelich.de/ptj/

German Research Centre for Biotechnology (GBF)
The German Research Centre for Biotechnology
mbH (GBF) in Braunschweig is a Helmholtz cen-
ter promoting interdisciplinary work by natural
scientists, medical pro-fessionals and engineers.
www.gbf.de

Genomics

Information-Platforms

Genome Research

They might be inconspicuous, but micro-organ-
isms play a central role in everyday life. They are
everywhere and are used by man as helpers in
the production of food. Through the “Genome
Research on Microorganisms” programme, the
BMBEF is supporting development in the diversity
of micro-organisms and their characteristics, such
as can be of benefit of humankind. Genome
research on plants has become a highly competi-
tive area of research in the international arena,
linked to fast-paced scientific advances and key
economic interests. This is the starting point for
the BMBF's GABI Initiative.
www.bmbf.de/en/946.php

Federal funding programs (documents)

Federal Ministry of Education and Research (BMBF)
Decoding and exploiting bacteria genes

(only in German)

www.bmbf.de/pub/genomik-
genomforschung_an_mikroorganismen.pdf

Associations

Association for the Advancement of Human
Genome Research

The Association for the Advancement of Human
Genome Research was founded on 25 November
1996 in Bonn by ASTA Medica AG, BASF AG, Bayer
AG, Boehringer Ingelheim International GmbH,
Boehringer Mannheim GmbH, Hoechst AG, Merck
KGaA and Schering AG. Its declared purpose is

to "support human genome research in order to
make a contribution in Germany to the industrial
utilization of research results.” The association

is limited exclusively to corporate membership.
www.fvdhgp.de

Technology transfer

Technology transfer within the national genome
research network. One of the key objectives of
NGFN is to implement results from medical/phar-
maceutical research and development, thereby
contributing to the development of market-ready
products and services. To this end, the central tech-
nology transfer center TT-NGFN was established.
www.pst.fraunhofer.de

Bionics

Information-Platforms

Learning from Nature

The central principle of bionics can be summed
up under the motto of “Learning from Nature”.
Nature achieves its goals efficiently, with a mini-
mum of energy, and always recycles its waste
completely within a natural cycle. The wealth of
experience available in animate nature must be
used by humans. In order to develop this great
potential for innovation, the BMBF has established
the bionics network BIOKON and is funding new
research approaches of bionics within the frame-
work of the ideas competition BIONICS - Innovations
from Nature.

www.bmbf.de/en/1010.php
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» full profiles of areas of competence
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» main thematic areas
» locally based networks

Information services:

» up-to-date news on innovation activities
» a diary of relevant events

» E-Mail subscription

International network programs:
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Invest in Germany

Invest in Germany guides the inves-  As the primary contact for companies

tor to success in Germany’s business  considering expansion into Germany,

environment. Invest in Germany provides informa-
tion about the German business envi-
ronment and assistance in establish-
ing connections with an extensive
network of contacts in both the public
and private sectors.

www.invest-in-germany.com

Invest in Germany GmbH, Anna-Louisa-Karsch-StraRe 2, D-10178 Berlin, Tel.: +49 30 206 57-0, office@invest-in-germany.com |HVGST in Germony
Invest in Germany, LLC, 345 Park Avenue - 15 floor, New York, NY 10154, USA, Tel.: +1 212-454-1905, rassmann@invest-in-germany.com

Invest in Germany, LLC, 200 South Wacker Drive, Chicago, IL 60606, USA, Tel.: +1 312 596-8503, bremer@invest-in-germany.com

Invest in Germany, LLC, 201 California Street, San Francisco, CA 94111, USA, Tel.: +1 415 248-1246, geiger@invest-in-germany.com






