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IN CONVERSATION WITH THE DIRECTOR

PROF. DR. FRANK EMMRICH

Professor Emmrich, the past year was marked by
several important and memorable anniversaries.
The Fraunhofer-Gesellschaft celebrated its 60t anni-
versary, the University of Leipzig, where you hold a
professorship, celebrated its 600" year of existence
and the Federal Republic of Germany also turned 60
years old. What would you, as head of the institute,
consider a particularly important event in 2009?

In addition to the events you mentioned, there was the 20"
anniversary of the fall of the Berlin Wall, which has given the
revitalized New Federal States of Germany the opportunity to
catch up with the international scientific scene. To this end,
all major non-university research organizations in Germany
have determined and implemented plans for development
and expansion. The Fraunhofer-Gesellschaft was particularly
dedicated to this project, particularly in the Free State of
Saxony. Many of the Saxonian Fraunhofer institutes were
founded in the 1990s. Yet still, the foundation of our
institute in 2005 and the fact that we are now witness to a
rapid and successful development of our institute show that
the interest of the Fraunhofer-Gesellschaft in the Saxonian
research landscape persists. Only one year after moving into
our new main building we will already start our next building
project.

Laying the foundation stone of the first building
expansion was a particularly significant event for the
Fraunhofer IZI. How will the Fraunhofer 1ZI benefit
from this new building and what are the institute’s
next goals?

The expansion facility of the Fraunhofer 1ZI bridges the gap

in Zwickauer Street between our main building and the back
wing of the BIO CITY. It primarily houses high-performance
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technical facilities and special laboratories for the develop-
ment of biological and animal experimental model systems,
right up to sophisticated imaging equipment for diagnostic
and monitoring purposes. In this building we will also
substantially extend our special GMP facilities for tissue and
cell products. There will be a connection with the neigh-
boring buildings via three self-supporting bridges, which will
surely be an impressive sight to see. We estimate being able
to move into the finished building by 2012.

In 2009, the global economic crisis was a topic that
kept economy, politics and society in suspense — and

it will not be overcome for a long time yet. How is the
Fraunhofer IZI, one of whose tasks is the acquisition of
industry contracts, dealing with the current economic
situation?

Not all industrial sectors were equally affected by the
economic crisis. In contrast to automobile and mechanical
engineering industries, the health and pharmaceutical
industries have experienced only a minimal loss in sales.
Nevertheless, we also get a strong sense of general
uncertainty here, which manifests itself, for instance, in

a substantial decrease in testing new candidate drugs in
clinical studies. Uncertainty and reluctance in the placing

of orders are therefore also palpable. As we are a very
young Fraunhofer institute, this particularly affects us
because of the time it takes to establish relationships with
industry in which repeat contracts are acquired on the basis
of previously successful projects. We have reacted to this
situation by streamlining our institutional organization, i. e.
by establishing departments. The substantial goal here is to
intensify our contacts with the industry. Luckily, there are no
signs of the economic crisis showing in the field of public
project procurement and we do hope it will remain this way.
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In October 2009, the Fraunhofer 1ZI played an impor-
tant role in the organization of the World Conference
on Regenerative Medicine. More than 1000 participants
made this international congress a great success. What
is your assessment of the scientific and economic
importance of regenerative medicine, in particular in
Leipzig/Saxony?

Thank you for referring to this congress that was so
important to us. It was a very special highlight from a
scientific point of view and our institute was highly praised
for its organizational oversight. The congress was not only an
indicator for development on an international scale, but in
light of the increasing number of exhibiting companies it also
showed the industry’s interest in regenerative technologies
and regenerative medicine. The event also demonstrated

the particular importance of this specialist field for research
image creation in Saxony. The Center for Regenerative
Therapies Dresden (CRTD) and the Translational Center

for Regenerative Medicine (TRM) in Leipzig are two of the
four large centers for regenerative medicine that have been
established in our Free State. This is an excellent basis for the
future and is probably only possible with very young specialist
fields that allow for leaps of innovation by interdisciplinary
pooling of experts. Within the framework of the “Verein fur
Gesundheitswirtschaft” (Health Management Association)

in cooperation with the City of Leipzig, we have made
regenerative medicine the central concept of our public
scientific image in 2009.

PREFACE

In your capacity as head of institute, university
professor and member of the German Ethics Council
you spend a lot of time traveling in Germany and
the rest of the world. What was the most exciting,
most exceptional or most beautiful place you visited
in 2009 and what did you do there?

This is an interesting and unexpected question which can
be perceived and answered from different points of view.
However, | should like to choose Xi‘an — a city of more than
a million people that is located in the heart of China and,

in ancient times, had been the capital of China for almost
2000 years. It was there that the legendary Foundation of the
Empire took place and the famous Terracotta Army can also
be found in the vicinity of the city. The University of Xi‘an is
one of the ten elite universities in China. | hold a guest
professorship there and with each visit | am impressed anew
by the energy and determination with which my young
Chinese colleagues are making progress in all fields and

by the rapidly developing and improving infrastructure.

Last year | was given my first opportunity to visit several
spin-off companies from the university and are mainly active
in the development of analysis equipment. | also met the
excellently trained Chinese experts in regenerative medicine,
who reported on the foundation of centers, for example, in
Shanghai.
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HIGHLIGHTS 2009

THE FRAUNHOFER I1Zi
ATTRACTS COMPANIES TO

SAXONY

Two cooperations with companies from Canada and lItaly, respectively, have borne fruit in the past year.
Both Nuvo Research, Inc., and InnovaStem GmbH could be established in Leipzig and have contracted
with Fraunhofer IZI to carry out applied research work.

The Canadian pharmaceutical and biotech company Nuvo
Research Inc. is a cooperation partner of the Fraunhofer IZI in
the field of drug development. The project is funded with
revenue provided by the “Sachsische Aufbaubank SAB”
(Saxon Development Bank) and promotes the pre-clinical
and clinical development of the immunological drug WF10
in Leipzig. This agent is intended to be employed in the
treatment of rheumatoid arthritis and allergic rhinitis. Nuvo
Research Inc., a subsidiary of the Canadian company, was
founded for the purpose of promoting the development

of WF10, mainly in cooperation with local partners. Over
the coming years, as many as 15 new staff members are
intended to be employed in Leipzig. The project will run

over three years and has a total volume of three million
Euros. In August 2009, Thomas Jurk, then Saxon Minister for
Economic Affairs, personally delivered the good news to the

Fraunhofer IZI in form of the notification of acceptance issued

by the SAB bank.

Also in August 2009, the company InnovaStem GmbH was
founded. Its establishment in the BIO CITY Leipzig, assisted
by the Fraunhofer IZl, is part of the Europe-wide expansion

strategy of the Italian parent company I.M.S. (Innovative
Medical Solutions). InnovaStem GmbH intends to establish
a stem cell bank which focuses on storing adult stem cells
derived from umbilical blood, umbilical tissue (Wharton'’s
Jelly), placental tissue and menstrual fluid. A cooperation
agreement between InnovaStem GmbH and the Fraunhofer
1Z| provides for the temporary use of pharmaceutical clean
rooms in the Fraunhofer IZI by InnovaStem GmbH. Here, the
Fraunhofer IZI monitors the process development according
to GMP guidelines. As soon as the manufacturing license
pursuant to the provisions of German Drug Law is granted
and the manufacturing process is established InnovaStem
GmbH will build its own production site in Leipzig in 2010
which requires an initial employment of ten staff members.

1 From left to right: Thomas Jurk (former
Saxon Minister for Economic Affairs),
Dr. Wilhelm Gerdes (Fraunhofer I1ZI) and

Dr. Henrich Guntermann (Nuvo Research Inc.).
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WORLD CONFERENCE
REGENERATIVE MEDICINE

In October 2009 researchers, clinicians and industry representatives held a three-day meeting in Leipzig

ON

on the trade fair grounds in the attractive Congress Center Leipzig (CCL) where they exchanged infor-

mation with international top researchers and were able to experience and debate their latest research

results.

The World Conference on Regenerative Medicine (WRM)
hosted over 1100 participants from 37 countries, and en-
compassed 240 presentations in more than 60 sessions,
with 227 posters and over 60 industry exhibitors.

The WRM, organized by the Fraunhofer IZI in cooperation
with the Translational Center for Regenerative Medicine, was
however not only a success in terms of quantity. Aside from
a new attendance record, there was an impressive scientific
program including presentations and posters by numerous
internationally renowned researchers and medical scientists
as well as aspiring young scientists. The issues presented and
discussed represented the latest insights and results in the
field of regenerative medicine, starting from stem cell thera-
pies to organ replacement and tissue engineering right up to
the framework conditions for the translation of therapeutic
approaches into clinical practice. Moreover, biotech com-
panies introduced their current equipment and developments
as part of the comprehensive industry exhibition.

In the opening presentation of the World Conference, lan
Wilmut, “father” of clone sheep Dolly, spoke about the
potential of induced pluripotent stem cells (iPS) and their
application. Paolo Macchiarini, who had caused international
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stir with a tracheal transplantation in a 30-year-old patient in
2008, presented new research approaches in the field of tissue
engineering in vivo. Moreover, recent developments of the

legal framework conditions for cell research and cell products in
the USA and in Europe were discussed. “The large number of
scientific contributions has made clear that there was substantial
progress in the field of regenerative medicine over the past
years,” Prof. Dr. Frank Emmrich, president of the congress, sum-
med up. “Nevertheless, there is still a lot of work to be done

for scientists, companies and regulatory authorities in order to
safely and reliably bring this new knowledge to the patient.”

1 Saxon Minister for Social Affairs and
Consumer Protection: Christine ClauB3.

2 Chris Mason, Professor for Regenerative
Medicine/Bioprocessing at the University College
London, UK.

3 Industry Exhibition in the foyer of the CCL.

4 "Father" of clone sheep Dolly: Professor lan

Wilmut.



LAYING THE FOUNDATION
STONE OF THE FIRST
EXTENSION BUILDING

The Fraunhofer IZI continues to grow. Almost exactly three years after laying the foundation stone of
the cell-shaped main building and 17 months after its completion and occupation, the starting signal

for building the first “"daughter cell” was given.

In the anniversary year of the Fraunhofer-Gesellschaft, the
Fraunhofer IZI in Leipzig also had a celebration — that of
laying the foundation stone of the first extension building on
September 23, 2009. The invited guests included the Saxon
Prime Minister Stanislaw Tillich, Leipzig's Mayor for Economic
Affairs Uwe Albrecht and Dr. Alfred Gossner, Chairman of the
Fraunhofer-Gesellschaft. The planned building will be located
between the main building of the Fraunhofer IZI and the BIO
CITY. A total of three bridges will connect the buildings. The
3280 square meters will inlcude three stories and a basement
which houses high-performance experimental medical
laboratories and evaluation rooms as well as a GMP facility.

“The extension building allows our researchers to conduct

very specific system biological trial and development work and
provides us with the urgently required ultra clean rooms for
manufacturing cell therapeutics and complex biomolecules. We
hope that the construction work will be completed, as planned,
by fall 2011 at the latest”, as Professor Dr. Frank Emmrich, head
of the institute, stated in his welcoming speech. The cost for the
building including initial equipment amounts to a total of 10.8
million Euros, which is 60 percent financed by the European

Union and 20 percent each by the Federal Ministry for Educa-
tion and Research and the Free State of Saxony. In addition to
the architectural office Heinle, Wischer & Partner, Stuttgart, the
planners include the “Technische Gebaudeausristung DERU"
(Technical Building Equipment) in Dresden, the support structure
planners of the engineering office Wetzel & von Seht, Hamburg,
as well as the landscape architectural office GFSL, Leipzig.

On the ceremonial occasion of laying the foundation stone,
the Fraunhofer Truck stopped by at the Fraunhofer IZI and wel-
comed passers-by, visitors and other interested persons of the
Fraunhofer 1ZI or neighboring institutes and companies to the
exhibition that had been set up inside this impressive vehicle.

1 Saxon Prime Minister Stanislaw Tillich.

2 An effective team: Mayor Albrecht, Prime
Minister Tillich, Architect Schmidbauer, Chief
Financial Officer of the Fraunhofer Society
Dr. Gossner and Head of the Institute Prof. Dr.
Emmrich (from left to right).
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STRUCTURES
AND NUMBERS

PORTRAIT OF THE INSTITUTE

In light of an ageing society and an increasing number of chronic diseases, modern medicine is facing

exceptional challenges. In order to meet the requirements with respect to health and quality of life, the

Fraunhofer Institute for Cell Therapy and Immunology IZI has defined its role in finding new develop-

ments that can equally be employed in both young and very old patients.

Over the past years, biotechnology and regenerative medicine
have taken on greater significance. Of these specialized

fields the public expects new therapies for the treatment of
diseases which lead to the irreversible damage of tissue and
organs; these invariable include chronic, autoimmune and
tumor diseases.

The goal is to systematically repair the damages caused by
diseases associated with the destruction of cells or tissue
and to correct dysfunctions by means of cell therapies, tissue
engineering or targeted modulation of the immune system.
This goal can be achieved by stimulating the body’s own
regeneration processes or by means of biological substitutes
in form of extracorporeally cultivated tissues.

General topic: Cell therapy and immunology

In the narrow sense of the word, cell therapy denotes the
transfer of cells that provide a substitute for lost functions
however are also capable of taking over advanced active
functions and additionally the term describes the repairing
of defects by means of treatment with cells. Stem cells can
be transferred in order to induce the formation or repair of
tissue.

This builds a bridge to immunology, which is concerned

with cellular defense and control mechanisms. It is expected
that cell therapeutic methods for targeted enhancement,
suppression or regeneration of the immune system will soon
be available, e. g. for stimulating the defense mechanisms
of degenerate cells or for suppressing undesired graft-
versus-host reactions against grafted tissue. In addition, the
further development of immunomodulatory techniques, e. g.
vaccination, is of particular importance.

Our institute has four departments comprising a total of 17
units. The institute covers positions in the value chain which
include research-intensive services for the biotechnology
industry, medical technology suppliers and pharmaceutical
companies, and offers intelligent, applied research services
and development projects. The institute’s offer comprises
the conduct of market analyses, includes technical feasibility
studies and extends further from prototype development
using human and animal cells and tissues to the ultimate
formulation of production and process technologies.
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Organigram

Cell Engineering/GMP Vaccine Development
Kati Kebbel Dr. Sebastian Ulbert
Cell Engineering/GLP Immune Tolerance
Dr. Jorg Lehmann Dr. Stephan Fricke

Virus-Host-Interaction
Dr. Sabine Breun
Dr. Jorg Baumann

Immunological Models
Dr. Manja Kamprad

Vascular Biology
Dr. Andreas Schubert

Liganden-Entwicklung
Dr. Michael Szardenings

As of October 1%, 2009, the organization structure of the
Fraunhofer IZI has been streamlined. The previous work units,
which had concurrently been managed as organizational
units, are now thematically combined in departments.
Though the heads of the units are still responsible for their
organizational unit and their projects scientifically speaking,
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Immunotherapy — Oncology
Dr. Christoph Schimmelpfennig

Neuro-/Cardiorepair
Dr. Johannes Boltze

Stem Cell Technology
Prof. Dr. Nicole zur Nieden

Stem Cell Biology
Dr. Alexandra Stolzing

they have been relieved of their responsibility for budget and

Director
Administrative Head Prof. Dr. Frank Emmrich Project Service Team
Patric Nitz Dr. Wilhelm Gerdes

RNomics
Dr. Jorg Hackermdiller

Molecular Diagnostics
Prof. Dr. Ulrich Sack

Tumor Stem Cells
Dr. Peter Ruschpler

Bio Nanofiber Scaffolds
Dr. Gyeong-Man Kim

Nanotechnology
Dr. Christian Zilch

staff, which allows them to give priority to their scientific

work. Moreover, the project group Extracorporeal Immuno-

modulation (EXIM) will begin its work in the course of the

current year 2010 in Rostock.



STRUCTURES
AND NUMBERS

THE INSTITUTE IN FIGURES

In the past year the institute implemented a depart-
mental structure. How does this new structure affect
the workflows in the institute?

The departmental structure implemented starting October
1%, 2009, results in both improvement and acceleration of
administrative processes. The relevant heads of department
are authorized to take responsibility for and sign-off on
defined processes, which facilitates a prompt and task-
oriented inspection within the department and leaves only
legal and formal aspects to the administration. This
accelerates processes to the effect that queries from the
administration team are reduced to a minimum and that,
e. g., acquisition processes are monitored not only with
respect to their economic but also to their scientific necessity.

When passing by the Fraunhofer 1Zl late in the evening,
many of the office and laboratory windows are still lit.
How do you motivate your employees to perform at an
above-average level?

Its employees are a research institute’s only source of long-
term success. We operate with a concept of trust-based
working time, which allows our employees to apply them-
selves as effectively as possible within the framework of their
personal time management. This means that our employees
can influence their attendance times upon consultation.

As compared to other institutes of the Fraunhofer-
Gesellschaft, the Fraunhofer IZI has an above-average
percentage of female employees. Does your institute
follow a special strategy of equal opportunities
promotion in this respect?

The promotion of equal opportunities is the stated aim of not
only our institute, but of the entire Fraunhofer-Gesellschaft.
Our recruiting measures are not specifically aimed at highly
qualified female applicants, however. It is rather the case

that our demands on potential employees as regards social
and personal competence often result in employing a highly
qualified woman.

What objectives do you bear in mind when thinking of
the institute’s future?

As already mentioned, the institute’s future lies in the hands
of its employees. The goal we wish to achieve, by all means
available within the scope of public service law, is to gain and
retain qualified employees.
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Budget

The rapid growth of the past few years has been con-
solidated in 2009. In the last year, pre-negotiations with

our clients required much more time. Moreover, we are still
waiting for the completion of our technology building, which
unfortunately is substantially delayed. In answer to this we
are planning to reduce our internal research projects and to
gain new partners and clients. Since fall 2009 we are allowed
to participate in several of the internal Fraunhofer programs.

Budget of the institute
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Projects

The institute is breaking away from the concept of having

a few major clients and is now addressing a broader range

of clients. The proportion of industry projects could be

increased despite the difficult economic situation, which also

increases expectations for the years of economic recovery.

The unassigned public funds, substantially those of the Free

State of Saxony, that expire in 2010 are combined within the

framework of special financing.

Overview of the projects

German national and
regional government

German national and
regional government

Number 2008

Volume 2008

8032254 €

Volume 2009



STRUCTURES
AND NUMBERS

Human resources

The increasing number of employees proves the Fraunhofer In the administrative department one vacant position was not
IZI to be an attractive employer. There has been a reduction reoccupied for reasons of process optimization, so that here
in non-scientific employees in favor of scientists. In a focused ~ too the consolidation process is completed.

and intensified manner, the Fraunhofer IZl now works

with universities as cooperation and project partners. The

proportion of female employees working at our institute

amounts to 67 percent.

Workforce composition Employees

........... 13% laboratory and other technicians
28% assistants/trainees/
graduants

13% administration/
facility management/
information systems

05 06 07 08 09

B employees total
B percentage of women
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What are the central scientific priorities in the
Department of Cell Engineering?

On the one hand, the central scientific priorities of the Depart-
ment of Cell Engineering are in the field of GMP-compliant de-
velopment and validation of manufacturing processes including
quality control of tissue preparations and of so-called Advanced
Therapy Medicinal Products (ATMP). This comprises, among
others, tissue engineering products and somatic cell thera-
peutics, including all innovative drug developments based on
adult stem cells. The second central issue is the GLP-compliant
establishment and validation of immunotoxicological in vitro
assays. Moreover, we are working on the extension of the GLP
certification to include the specification “Immunotoxicology

in vivo”, which in particular encompasses testing for immuno-
genicity, tumorigenicity and biodistribution in the pre-clinical
development of cell therapeutics and biopharmaceuticals.

In addition to scientific priorities, the department also
comprises different areas of quality management. Why
is expertise in the field of GLP and GMP so important
to the Fraunhofer 1ZI?

An important objective of the Fraunhofer IZI is the transfer
of therapeutic methods from research and development

to the first clinical application. At the Fraunhofer IZI, this
process, also referred to as translation, particularly pertains
to Advanced Therapy Medicinal Products. After successful
implementation of such therapeutic methods in the research
and development laboratory, the aforementioned quality
assurance systems are effective for further pharmaceutical
development. Important pre-clinical investigations, e. g. of

CELL ENGINEERING

tumorigenicity or biodistribution, must be completed
according to the guidelines of “Good Laboratory Practice”.
All manufacturing processes are subject to “Good Manu-
facturing Practice”. Possessing these building blocks of
pharmaceutical development, the Fraunhofer IZl is capable of
completing its translational mission to the full extent.

This year the department obtained the GLP certificate
for the conduct of immunotoxicological assays as well
as a permit for the manufacture and quality control of
autologous (the body’s own) bone marrow stem cells.
How wiill these milestones affect the future acquisition
of industrial orders?

A GLP certificate or manufacturing authorization is issued only
after having passed a comprehensive inspection conducted

by the responsible regulatory authorities. These documents
are a seal of quality and officially testify compliance with the
regulations of “Good Laboratory Practice” and “Good
Manufacturing Practice”, respectively. Future project partners
can therefore be assured that their projects are executed at a
high level of quality and that the trial results/trial preparations
are applicable within the scope of pharmaceutical development.
Both the GLP certificate and the manufacturing authorization
are deposited in public databases, thus enabling prospective
project partners to identify and address the Fraunhofer IZI.

Contact

Dr. Gerno Schmiedeknecht
Phone: +49 341 35536-9705
gerno.schmiedeknecht@izi.fraunhofer.de
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Core competencies of the department

—  GMP manufacture of investigational medicinal
products for Advanced Therapy Medicinal Products

— Implementation and validation of GMP-compliant
manufacturing processes

— Implementation and validation of GMP-compliant
quality controls

— Quality assurance according to “Good Manufacturing
Practice” and “Good Laboratory Practice”

— Conduct of GLP trials — Immunotoxicology in vitro

— Identification and validation of biomarkers

Cell Engineering/ GMP Unit

This unit operates a state-of-the-art clean room facility for the
provision of investigational medicinal products according to
“Good Manufacturing Practice” (GMP). Their expertise is in
the field of Advanced Therapy Medicinal Products (e. g. tissue
engineering products, somatic cell therapeutics). Here, the
whole range from process development and validation to the
manufacture of investigational medicinal products is covered.

Contact

Dr. Gerno Schmiedeknecht
Phone: +49 341 35536-9705
gerno.schmiedeknecht@izi.fraunhofer.de
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— Assay development in vitro

— Development of antibodies, e. g. by means of
hybridoma technology

— Biobanking (model system of chronic inflammatory
bowel diseases)

A selection of products and services offered by the
department can be found on page 56.

Cell Engineering/GLP Unit

This unit has established a GLP laboratory for the conduct
of immunotoxicological trial studies (in vitro) and differential
proteome analyses. The second thematic focus relates to the
identification and validation of novel biomarkers for the
detection and treatment of chronic inflammatory diseases
and tumor diseases by means of immunological, cell bio-
logical and protein biochemical methods.

Contact

Dr. J6rg Lehmann
Phone: +49 341 35536-1205
joerg.lehmann@izi.fraunhofer.de



PROJECTS

Differential protein biochemical and serological
study of UV-C-irradiated and non-irradiated canine
thrombocyte concentrates

The “DRK-Blutspendedienst NSTOB gGmbH Springe”
(German Red Cross Blood Donation Service, non-profit

LLC Springe) has developed a novel method for pathogen
inactivation of thrombocyte concentrates (TC) that is based
on UV-C irradiation. This method was tested with respect to
safety in a pre-clinical animal experimental GLP study within
the scope of an R&D project. In this study, beagles were re-
infused several times with UV-C-irradiated and non-irradiated
(control) autologous TCs in order to investigate the extent

to which the reinfusion yields ascertainable changes in the
plasma and thrombocyte proteome and is capable of eliciting
the generation of antibodies to neoantigens. Proteome
changes were analyzed by means of high-resolution 2D gel
electrophoresis of plasma and thrombocyte lysate samples.
Immunogenicity was determined by means of 1D and 2D
Western blot analysis using immune sera from treated dogs.
In the evaluation of the study, no significant proteome
changes or neoantigen formation upon UV-C treatment
could be detected, which minimizes the immunotoxicological
risk of a routine application of the method.

Contact

Dr. Jorg Lehmann
Phone: +49 341 35536-1205
joerg.lehmann@izi.fraunhofer.de

Establishing an individual human cell bank consisting
of umbilical vascular cells according to Good Manufac-
turing Practice (GMP)

In cooperation with the Laboratory for Tissue Engineering in
the cardiac, thoracic and vascular surgery of the “Deutsches
Herzzentrum Berlin (DHZB)" (German Heart Center Berlin),
the Cell Engineering/ GMP Unit is working on a development
project relating to the establishment of an individual human
cell bank consisting of umbilical vascular cells under Good
Manufacturing Practice (GMP) conditions. These cells are
intended to be used as a defined and safe starting material
for tissue engineering of autologous blood vessels and heart
valves that could, for example, be employed as living and grow-
ing grafts in children. Within the scope of the project, methods
developed at the DHZB for the preparation, expansion and
cryopreservation of different types of umbilical vascular cells
are first optimized and then adapted to GMP-compliant
conditions. It is a long-term goal of the project to obtain

a manufacturing authorization pursuant to §13 of the

" Arzneimittelgesetz” (German Drug Act) for the manufacture
and storage of such autologous umbilical vascular cells. The
project is sponsored by the Klaus Tschira Foundation.

Contact

Dipl.-Ing. Kati Kebbel
Phone: +49 341 35536-9712
kati.kebbel@izi.fraunhofer.de

1 Example of a 2D gel after UV-C-irradiation.

2 Primary myofibroblast culture obtained from

umbilical vascular walls (50-times magnification).
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N-(Biotinyl)-Cadaverine/Streptavidin-FITC

substrate
+ CaCl,

substrate
+ EDTA

Anti-TG2/Goat anti-rabbit-Cy3

conjugate
control

Investigations of the efficacy of transglutaminase-2
inhibitors in the experimental therapy of celiac disease
in a murine model of chronic inflammatory bowel
diseases (DSS colitis)

This pilot study has the goal of establishing methods for

the detection of transglutaminase-2 (TG2) by means of
immunofluorescence and enzyme activity in situ using frozen
murine bowel sections and subsequently utilizing the opti-
mized methods in investigations of therapeutic applicability
in the murine DSS colitis model.

Workable protocols for the combined detection of the
enzyme and its activity have been developed for two
different TG2 substrates (N-(biotinyl)-cadaverine and
biotin-TVQQEL-OH). Using both methods, the enzyme
could be detected reliably and reproducibly in sections
obtained from mice with DSS colitis and also in healthy
control mice. The structures Muscularis propria, Muscularis
mucosae and Lamina propria of colon and small intestine
exhibited enzyme activity.

The TG2 molecule as well as enzyme activity could be
detected in all bowel sections and with both substrates.
A dosage-dependent TG2 inhibitor-mediated reduction
of enzyme activity could neither be detected in the colon
nor in the small intestine.

Contact

Dr. Jorg Lehmann
Phone: +49 341 35536-1205
joerg.lehmann@izi.fraunhofer.de
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Supporting the establishment of a stem cell bank

In the summer of 2009, the company InnovaStem GmbH was
founded. Part of the expansion strategy of the Italian parent
company I.M.S. (Innovative Medical Solutions S.r.l.) includes
the selection of the location of a spin-off, InnovaStem
GmbH in the BIO CITY Leipzig, assisted by the Fraunhofer
IZI. InnovaStem GmbH is involved in the establishment of a
novel stem cell bank which stores adult stem cells derived
from umbilical blood, umbilical tissue (Wharton’s Jelly),
placenta tissue and menstrual fluid. InnovaStem GmbH and
the Fraunhofer IZI have signed a cooperation contract that
provides the temporary use of pharmaceutical clean rooms
at the Fraunhofer IZI by InnovaStem for establishing the
stem cell preparation and cryopreservation processes. Within
the framework of this cooperation, tasks of regulatory and
scientific monitoring of process development and validation
according to “Good Manufacturing Practice” (GMP) are
taken over by Fraunhofer IZI personnel until the required
manufacturing authorizations pursuant to the German Drug
Act are obtained.

=N

Contact

Dipl.-Ing. Kati Kebbel
Phone: +49 341 35536-9712
kati.kebbel@izi.fraunhofer.de

1 Combined detection of the enzyme TG-2
based on immunofluorescence and enzyme

activity.

2 Working in the clean room facility.
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Obtaining a manufacturing authorization for
autologous bone marrow stem cells

Background

One project that has been completed in 2009 is the setup

of a GMP-compliant manufacturing process for a cell-based
investigational medicinal products (BM-MNC = Bone Marrow
Mononuclear Cells) for the treatment of ischemic stroke. This
novel therapeutic approach, wherein stem cell populations
isolated from the patient’s own bone marrow are intended
to be applied intravenously during the acute phase of stroke,
has been developed over the last few years by the Neuro-/
Cardiorepair Unit at the Fraunhofer IZI. Pre-clinical testing for
efficacy and acceptability has already been conducted very
successfully in small and large animal models (rat, sheep).

In order to ensure the provision of these cell preparations

for a planned clinical pilot study an application will be made
for a manufacturing authorization pursuant to §13 of the

" Arzneimittelgesetz AMG” (German Drug Act), as well as
for a procurement permit for bone marrow pursuant to

§20, section 2 of the AMG which is issued for a selected
procurement clinic.

Approach to solution

Firstly, the standard protocol for the isolation of mononuclear
cells using a Ficoll density gradient was optimized, which
resulted in a 10-fold increased yield. After issuing all relevant
documents (e. g. instructions/protocols for manufacturing,
product specification, instructions /protocols for quality
control tests, specifications of raw material) a process
validation was conducted by manufacturing and testing three
validation batches. The validation of the analytic methods,

e. g. flow cytometry, testing for endotoxins, sterility, viability
and cell count, was performed in parallel. The qualification

of the procurement clinic was accomplished concurrently

in order to guarantee the procurement of bone marrow
pursuant to §20b AMG, §34 and 35 of the “Arzneimittel-
und Wirkstoffherstellungsverordnung” (German Ordinance

for the Production of Medicinal Products and Active

Substances) and the “TPG-Gewebeverordnung” (Tissue
regulation under the German Transplantation Law). Following
the official inspection of the GMP manufacturing site and

the procurement clinic, the manufacturing authorization
pursuant to §13 of the AMG and the procurement permit
pursuant to §20b, section 2 of the AMG were granted.

Potential

Initial investigational medicinal products can be carried out in
cooperation with the clinical trial center as soon as the official
permits from the pharmaceutical regulatory authority of the
Free State of Saxony are issued. By successfully completing
this internal development project the team of the Cell
Engineering/GMP Unit of the Fraunhofer 1ZI will qualify as a
competent partner for the GMP-compliant implementation

of cell therapeutic projects, even beyond the scope of stem
cell therapies based on bone marrow. In the near future such
cell therapeutic projects will become more and more frequent
due to the rapid development in the field of regenerative
medicine and stem cell research.

V-
o Contact

Dipl.-Ing. Kati Kebbel
Phone: +49 341 35536-9712
kati.kebbel@izi.fraunhofer.de

1 Quality control measurement of CD133+ and

CD34+ stem cells in a flow cytometer.

2 Manufacturing authorization.
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In vitro investigations into the mechanism of action of
active substances obtained from colocynth and their
immunotoxic and neurotoxic potential

Problem

Within the framework of a combined research project in
cooperation with the Bombastus-Werke AG, Freital, and
the Technical University of Dresden, the Fraunhofer 1ZI was
given the task of researching the mechanism of action of
the hypothesized immunostimulation effect of colocynth
(Citrullus colocynthis L.). To this end the unit established,
primarily under GLP conditions, a range of test systems and
models for the conduct of immunopharmacological in vitro
investigations.

For ethical reasons, the contracting company insisted on strict
requirements which excluded animal models and required
the application of conclusive in vitro models. Comparative
investigations of medicinal plants known to have an immuno-
stimulating effect, such as Eastern purple coneflower
(Echinacea purpurea L.) and mistletoe (Viscum album L.),
which served as reference substances for colocynth, were the
core of the Fraunhofer IZI subproject.
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Objectives

Main objectives of the Fraunhofer IZI subproject:

— Characterization of the mechanisms of action of alcoholic
colocynth/sage extracts and HPLC-purified colocynth
ingredients using selected in vitro model systems

— Implementation and validation of specific in vitro
methods and model systems for immunotoxicological and
neurotoxicological trials of these substances

Neurotoxicity testing with IMR32 model cell line
and MTT assay
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1 A reference medicinal plant: the coneflower.

2 Real-time cell analysis of Caco-2 cells by means

of the xCELLigence RTCA system.



Different cell lines were employed that mimic diverse cellular
compartments in which the trial substances can be effective
(e. g. intestinal barrier, endothelium, immune system). Using
these model cell lines under normal conditions and under
inflammatory conditions the substances were investigated

in order to make predictions with respect to the effects of
the colocynth ingredients in prophylactic or therapeutic
applications.

The implementation and validation of GLP-compliant analysis
methods, such as real-time PCR (RT-PCR), real-time cell
analysis and flow cytometry, was a substantial objective of
the subproject.

Potential applications

By implementing the two major objectives of the subproject
the coordinating company is provided with important
scientific data that play a substantial role in the clarification
of the mechanisms of action of the traditional phytopharma-
ceutical product Arhama®-Tinktur N and which may also
contribute to the development of novel phytopharma-
ceuticals based on colocynth.

The second objective resulted in the implementation of

a test repertoire that can be sustainably employed by the
Fraunhofer I1Z| for further immunotoxicological trials (e. g.
phytopharmaceuticals, biologicals, nanoparticles). By
December 31%, 2009, the project was completed successfully.
Both objectives could be fully achieved.

Contact

Dr. Jorg Lehmann
Phone: +49 341 35536-1205
joerg.lehmann@izi.fraunhofer.de

1 Working in the GLP laboratory.
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IN CONVERSATION WITH PROF. DR. FRANK
EMMRICH AND DR. MICHAEL SZARDENINGS

What role does immunology play in the development
and application of regenerative therapies?

The field of immunology encompasses not only defense
against infectious agents but also the rejection of trans-
planted foreign (xenograft) tissues. Due to the so-called
graft-versus-host reactions it is not yet possible to employ
animal organs in human medicine. In this respect we have to
outwit the immune system and induce it to selectively accept
foreign tissue. This so-called specific immune tolerance
enables the system to further fight infectious agents such

as viruses or bacteria to the full extent. All modern stem

cell therapies — unless they are based on the body’s own
cells — must deal with this immunological incompatibility. For
this reason we are developing methods to avoid or suppress
adverse immune reactions to cell and tissue transplants. This
is of particular importance for example with cell transplants
which in turn contain immune cells that could attack the
recipient organism.

The Fraunhofer IZI wanted to “give birth” to a sub-
sidiary group in Rostock in 2009. What results were
achieved and what will be the group’s objective?

In 2010 the project group Extracorporeal Immunomodulation
(EXIM) will start its operative work in Rostock. In cooperation
with the regional industry and the parent institute in Leipzig,
the group will develop methods through which novel and
highly complex procedures will be tested on organ models.
However, it will be the group’s central task to modulate the
immune system via sites of intervention that are provided in
extracorporeal blood circulation systems.

What synergies with the other departments of the
institute arise from the various competencies of the
Department of Immunology?

The competencies of the Department of Immunology are
utilized for the development of novel detection and imaging
methods and also as a service in the field of histology and
histological analytics. In addition, the department’s animal
models are shared with other areas of activity dealing with
the investigation of human cells in the natural environment
of a complete organism. An intensified cooperation is
planned in the area of ligand development for stem cell
antigens and in standardized methods for GLP (Good
Laboratory Practice) analytics. The Department of Cell
Engineering implements novel therapeutic proteins in
manufacturing processes compliant with GMP (Good Manu-
facturing Practice), i. e. in industry and approval standards.

Contact

Prof. Dr. Frank Emmrich
Phone: +49 341 9725-500
frank.emmrich@izi.fraunhofer.de

Contact

Dr. Michael Szardenings
Phone: +49 341 35536-2805
michael.szardenings@izi.fraunhofer.de
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CORE COMPETENCIES AND UNITS

Core competencies of the department

— Vaccine development

— Tolerance induction

— Antibody development
— Immunological models
— Ligand development

Immunological Models Unit

This unit is focused on the development and standardisation
of in vitro and in vivo methods to test the immunological
activity of newly designed compounds. A newly established
mouse model characterised by functional human immuno-
competent cells allows the development of experimental
disease models and antibody-/ligand-based therapeutic
strategies in cooperation with the University of Leipzig.

Contact

Dr. Manja Kamprad
Phone: +49 341 9725-830
manja.kamprad@izi.fraunhofer.de
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— Rheologic models
— Antimicrobial peptides

A selection of products and services offered by the
department can be found on page 56.

Immune Tolerance Unit

The goal of this unit is the development of cell- and antibody-
based therapeutic strategies to treat complications following
hematopoietic stem cell transplantation. Novel concepts of
immunological tolerance oriented towards immunologic and
therapy associated complications (e. g. GVHD) are being
tested in new, in-house developed animal models.

Contact

Dr. Stephan Fricke
Phone: +49 341 35536-2205
stephan.fricke@izi.fraunhofer.de
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Vaccine Development Unit

The unit is developing vaccines against a variety of infectious
diseases in the veterinary sector. Primary activities include
research on DNA vaccines, but also vector and subunit
vaccines against viral infections in pigs and horses. In
addition, diagnostic assays for the detection of veterinary
infections are developed.

Contact

Dr. Sebastian Ulbert
Phone: +49 341 35536-2106
sebastian.ulbert@izi.fraunhofer.de

Ligand Development Unit

The unit develops antibody and peptide ligands applying
modern combinatorial and proprietary methods, which are
under further development at the Fraunhofer Institute. Main
areas of interest are the characterisation and modulation

of proteins from the immune system, the identification of
novel targets especially on stem cells and the development
of peptide and antibody therapeutics.

Contact

Dr. Michael Szardenings
Phone: +49 341 35536-2805
michael.szardenings@izi.fraunhofer.de

Vascular Biology Unit

The goal of this unit is the development of new therapies for
the treatment of atherosclerosis. Using shear stress models,
genes and promoters are identified that can be activated

by biomechanical forces. Another focus of the unit is the
establishment of a therapy against oral streptococcus species.
Furthermore, antimicrobial peptides are being developed and
tested for the food industry.

Contact

Dr. Andreas Schubert
Phone: +49 341 35536-5105
andreas.schubert@izi.fraunhofer.de

Virus-Host-Interaction Unit

The unit studies the many aspects of the interaction of
viruses with their hosts. Main focus is the development of
new antiviral prevention and treatment strategies. To this
end, the as yet poorly understood mechanisms of innate
intracellular defence against viral infections, as parts of the
species barrier, are being investigated. A second focus is
aiming at a specific modulation of immune responses.

Contact

Dr. Jorg Baumann
Phone: +49 341 35536-2505
joerg.baumann@izi.fraunhofer.de

Contact

Dr. Sabine Breun
Phone: +49 341 35536-2506
sabine.breun@izi.fraunhofer.de
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PROJECTS

HIV and co-infections in rural Ethiopia

In sub-Saharan Africa, co-infections with several pathogens
are one major problem for the treatment of HIV infected
patients. Among these pathogens are mycobacteria (causing
tuberculosis), hepatitis C virus, plasmodium, and leishmania.
The co-infection rates are largely unknown. However, at the
same time these co-infections have a severe impact on the
course of disease and treatment. In close cooperation with
the University of Gondar, the Fraunhofer IZI has begun to
determine co-infection rates in the rural areas of Northern
Ethiopia. The Virus-Host-Interaction Unit headed by

Dr. Baumann and Dr. Breun is coordinating the project.

In cooperation with Prof. Dieter Reissig and Dr. Assegedech
Bekele, together with colleagues on-site, blood samples

are being taken and analysed for co-infections and possible
drug resistance development of the HIV strains found. The
German-Ethiopian Network was awarded with this year’s
Partec World AIDS Day Award. This prize supports the work
in Gondar with necessary microscopes, a flow cytometer and

consumables.

Contact

Dr. Jorg Baumann
Phone: +49 341 35536-2505
joerg.baumann@izi.fraunhofer.de

Contact

Dr. Sabine Breun
Phone: +49 341 35536-2506
sabine.breun@izi.fraunhofer.de
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Application of antimicrobial peptides in the food
industry

The contamination of food results in annual losses of billions
of Euro for food producers. In this project, the effect of anti-
microbial peptides in the production process of fresh salad
will be tested. Fresh salads are often contaminated with yeast
and mould fungi. Previously identified antimicrobial peptides
will be investigated. These are active against all putrefactive
relevant microorganisms such as broad-spectrum antimyco-
tica. The experiments will focus on short antimicrobial
peptides with less than 20 amino acids to reduce allergic
risks in their usage in processed food. Among others it will
be investigated, whether the modification of the amino

acid sequences results in more effective and more economic
peptides. The development and testing of antimicrobial and
oncologically active substances is a core competence of the
unit.

Contact

Dr. Andreas Schubert
Phone: +49 341 35536-5105
andreas.schubert@izi.fraunhofer.de

1 Members of the German-Ethiopian network

on-site in Gondar.

2 The effect of antimicrobial peptides on the
growth of Candida albicans.



Humane humoral and cellular immune response in an
humanized mouse model

In cooperation with University of Leipzig, we developed a human-
ized mouse model which is characterized by stable and long-
term engraftment of functional human immune cells. In the
model, all NOD/SCID mice with transferred mononuclear cells
from cord blood reconstituted human haematopoiesis. Human
multi-lineage differentiation of blood cells in this model, which
is observed in blood, spleen and bone marrow, includes B-cells,
T helper cells, cytotoxic T cells, NK cells, monocytes, dendritic
cells, granulocytes and CD34+ haematopoietic stem cells. Using
our optimized transplantation protocol we showed a balanced
engraftment of T and B lymphocytes. Functional analysis of
human cells demonstrated that B cells underwent normal class
switching and produced T-cell-dependent antigen-specific im-
munoglobulins, and dendritic cells secreted pro-inflammatory
cytokines in response to acute inflammation using LPS (lipopoly-
saccharid) application. Therefore, this model is suitable for devel-
oping experimental disease models for pathogenesis research
and development of new diagnostic and therapeutic strategies.

Contact

Dr. Manja Kamprad
Phone: +49 341 9725-830
manja.kamprad@izi.fraunhofer.de

Mouse model with functional active immune cells
after syngeneic, allogeneic or xenogenic stem cell
transplantation
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Murine GvHD model for testing of new developed
drugs

Hematopoietic stem cell transplantations (HSCT) are the only
curative treatment option for many hematological patients.
Despite remarkable success with this therapy, patients still
suffering from many treatment-associated complications.
Graft-versus-Host Disease (GvHD) is still the most common
complication. This also limits the use of HSCT for the
treatment of other diseases (e. g. auto-immune diseases). To
study GvHD in vivo, our unit has established a haploidentical
murine model. Using this model the effect of drugs can be
analyzed with regard to treatment or prevention of GvHD.
Through the use of fully automated fluorescence microscopy
to evaluate intraepithelial lymphocytes (IELs), the status

of GvHD in this model can be quantified. Therefore, the
efficiency of newly developed drugs could be determined
more exactly. This model has been used to evaluate the
therapeutic potential of antibodies (e. g. anti-CD4) and other
experimental compounds.

Contact

Dr. Stephan Fricke
Phone: +49 341 35536-2205
stephan.fricke@izi.fraunhofer.de

1 Mouse after successful human stem cell

transplantation.

2 Triple immunfluorescence staining for
detection of intraepithelial lymphocytes of

the intestine.

Annual Report Fraunhofer 1Z1 2009 | 31



cell

Evolution of ligands in vitro

The Ligand Development Unit is using selection from so
called “phage display” libraries to identify peptides and anti-
bodies that bind selected target molecules. Bacteriophages
are viruses that infect bacteria. In this specific case these

are modified to carry (display) a variant of a protein on the
coat and the corresponding gene in its genome. A mixture
of billions of gene/protein variants represents a library. In
addition, special combinatorial procedures help us to over-
come the general limitations of the phage display technology
and to even exceed the variability of the human immune
system. This allows us to generate ligands with higher affinity
and specificity than those that would be accessible through
standard methods. The technology is as well applicable for
the discovery of unknown, therapeutic relevant proteins.
Antibodies and peptides as ligand molecules are used as
therapeutics, diagnostic tools and for the affinity purification
of proteins or cells.

Construction of M13 libraries

protein
XYZ

wild type

—

promoter

gene leader gene XYZ gene lll

Contact

Dr. Michael Szardenings
Phone: +49 341 35536-2805
michael.szardenings@izi.fraunhofer.de
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HIV, lectins, and immune modulation

DC-SIGN, a C-type lectin on the surface of dendritic cells,
binds a large number of pathogens. Binding is accomplished
through the detection of sugar residues on the pathogens.
HIV uses this feature to its own advantage; the virus lets itself
be caught by dendritic cells and is then transported to the
lymph node, where it efficiently infects T cells. Using an array
of specific mutations, the binding efficiencies of the lectin
can be modified. Thus, the interaction of HIV with immune
cells is prevented (Chung, Breun et al., in press). At the same
time, HIV is also being used to obtain a different perspective
on immunological processes, since this virus is exploiting
several mechanisms of the human immune system. The
knowledge obtained in these studies has culminated in an
international patent application of a method to modulate the
immune system in an antigen specific way.

Contact

Dr. Jorg Baumann
Phone: +49 341 35536-2505
joerg.baumann@izi.fraunhofer.de

Contact

Dr. Sabine Breun
Phone: +49 341 35536-2506
sabine.breun@izi.fraunhofer.de

1 Mucosal transmission pathway of HIV
mediated by DC-SIGN on dendritic cells.




Proof of biocompatibility and risk analysis of products
(in vitro, in vivo)

In the context of developing new therapeutic and
regenerative strategies it is necessary to demonstrate the
biocompatibility of products extensively and early-on using
murine and human systems. This accelerates the develop-
ment of products into pre-clinical and clinical application. The
risk profiles of products based on various in vitro and in vivo
analyses show the compatibility and potential adverse effects.
The evaluation includes e. g. immunological compatibility,
cytotoxic/proliferative/stimulating effects on primary, stem or
tumour cells, thrombogenic, hemolytic or genotoxic activity.
Specific mouse models complement the in vitro experiments.
The certified diagnostic laboratory of the Institute for Clinical
Immunology (University of Leipzig) is a competent partner to
support clinical studies.

Contact

Dr. Manja Kamprad
Phone: +49 341 9725-830
manja.kamprad@izi.fraunhofer.de

w
=
w
2
&
S
©

Diagnosis and prevention of PRRSV

Porcine reproductive and respiratory syndrome virus (PRRSV)
causes the economically most important viral swine disease
worldwide. In the USA, it causes losses of hundreds of
millions of dollars per year. To control the spread of PRRSV,
serologic detection of infected animals is mandatory.
However, PRRSV cannot always be detected by measuring
antibodies against the virus. The basis for currently available
serologic tests is the detection of antibodies against the
major structural protein of PRRSV. Due to heterologous
antibody responses of infected pigs this test principle is
suboptimal, as false positive and false negative results are
frequently observed. The Vaccine Development Unit has
therefore developed a novel serologic PRRSV assay that uses
a different antigen to detect PRRSV antibodies. By carefully
screening viral proteins antigens were selected that show a
greater diagnostic potential than available systems. Hence,
this test is more sensitive, more specific and drastically
reduces the numbers of false results. Some of these antigens
also form the basis of a DNA vaccine to prevent PRRSV.

Contact

Dr. Sebastian Ulbert
Phone: +49 341 35536-2106
sebastian.ulbert@izi.fraunhofer.de

1 Proof of biocompatibility and risk analysis

of products include in vitro and in vivo analyses.
2 Piglets especially are affected by the

symptoms caused by PRRSV.
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Intracellular defence mechanisms against HIV

Background

Every year 2.7 Million people die because of the acquired
immunodeficiency syndrome (AIDS). Despite of decades of
intense research, there is still no cure for AIDS. Highly active
antiretroviral therapy (HAART), a combination drug therapy,
will keep the virus at bay for several years. However, with
time resistant virus strains will appear due to the high
mutation and replication rates of the virus. Up to now

the drugs developed against HIV target the virus itself,

for example through the targeted inactivation of the viral
enzymes. An additional treatment option would be the use
of innate defence mechanisms. Mammals have developed
an arsenal of weapons against pathogenic intruders over
millions of years of co-evolution with numerous pathogens.
In addition to acquired immunity (which is mediated by
antibodies and T cells), they have also developed an innate
immune system that acts upon viruses on several levels.

Approach to solution

One level consists of the as yet poorly understood intra-
cellular defence system. Mechanisms in this system attack
the virus once it has entered a cell. Only a small number

of restriction factors employed by this system have been
identified over the past years. However, there are hints

of numerous of such restriction systems. They provide a
treasure trove of potential therapeutic drug targets to fight
viral infections. Such factors have been shown to act in
minute amounts and thus they are very efficient in inhibiting
viral replication in a cell. The Virus-Host-Interaction Unit is
applying a sophisticated screening system to identify these
restriction factors in resistant tissues. In cooperation with
the HIV Drug Resistance Program of the National Cancer
Institute in Frederick, MD, USA, a further factor was
recently identified and characterized. This factor was
shown to be a very efficient inhibitor of HIV infection

(Lee et al., in press).
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Potential

The identification of further restriction factors is opening a
new form of therapeutic intervention of HIV infections. It is
targeting the host cell processes, not just the virus itself.
Making use of a system that has been adjusted many times
for many pathogens over millions of years may make it
difficult for the virus to evade treatment — as it does right
now — through single mutations. Thus the virus is fought
from several sides at once, by applying a combination therapy
aiming at restriction factors and in parallel using the currently
available drugs. New forms of therapy are needed, for a cure
to become a reality.

Contact

Dr. Jorg Baumann
Phone: +49 341 35536-2505
joerg.baumann@izi.fraunhofer.de

Contact

Dr. Sabine Breun
Phone: +49 341 35536-2506
sabine.breun@izi.fraunhofer.de




Development of a DNA vaccine against West Nile Virus

Problem

West Nile Virus (WNV) is a known zoonotic infectious virus
affecting mainly birds but also humans and other mammals
such as horses. The disease is primarily characterized by
flu-like symptoms but rarely severe neurological cases, some-
times fatal, are observed. The virus is transmitted by many
different mosquito species, several of which are endemic
also in Germany. WNV was introduced in the USA in 1999
and has caused hundreds of fatal vases among humans.
Also in Europe WNV recordings are increasing, although no
epidemic as in the USA has occurred yet. Recently the virus
was documented in Austria, France, Italy and Hungary. Until
today, there is no human vaccine, and those present in the
veterinary sector are not efficient enough as the protection
only lasts for up to one year. Hence, further study of the virus
and the development of a potent vaccine are mandatory.

WNV is transmitted by mosquitoes which,
in addition to birds, can also infect mammails.

mosquito
(vector)
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Approach to solution

The goal of the project is to develop a DNA vaccine against
WNV. This vaccine is supposed to be first applied in horses
but has the potential to be developed further for human
use. DNA vaccines are a novel immunization strategy. They
are very safe, efficient and can readily be adapted to the
occurrence of novel antigenic variants (such as viral strains).
At Fraunhofer IZI, several DNA plasmids were developed that
can be used to immunize against WNV. The basis of these
plasmids are DNA sequences which code for parts of WNV
antigens. The plasmids were optimized in a way to stimulate
a strong immune response. After application of the DNA
vaccine the antigen is produced by the immunized individual
itself and presented efficiently to the immune system. Several
of the DNA plasmids developed at Fraunhofer IZI lead to a
protective immune response against WNV in mice. First tests
in horses were promising, as well.

Potential

Although WNV has not yet been found in Germany, it can
be introduced here at any time. The virus has shown several
times in the past that it can cause very severe outbreaks.
Hence, it is necessary to develop tools to counteract this
threat as long as a large epidemic has not occurred. The
technologies delivered by this project build a basis for the
development of a safe and efficient vaccine against WNV. The
novel DNA-vaccine developed by Fraunhofer IZI is a perfect
alternative to established immunization-strategies which until
today failed to protect efficiently against WNV.

Contact

Dr. Sebastian Ulbert
Phone: +49 341 35536-2106
sebastian.ulbert@izi.fraunhofer.de
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CELL THERAPY

IN CONVERSATION WITH
DR. JOHANNES BOLTZE

The Department of Cell Therapy combines different
competencies in the field of stem cell technology. What
are the potential applications of stem cells in medical
practice?

Not only stem cells but all therapeutically relevant cell popu-
lations in general convey the hope for successful treatment of
diseases that are to date considered untreatable. In particular,
this applies to diseases that are associated with a loss of

cells and therefore a loss of functionality. However, the
possibilities of therapeutic application by far exceed a mere
substitution of cells. Benefits could also be verified in the
prevention or suppression of degenerative processes. For
application in clinical practice, however, therapeutic cells
must be evaluated extensively and according to strict quality
criteria so that both, safety and efficacy of a planned appli-
cation in patients, can be assessed with the highest possible
accuracy. This is a core issue of the work in our department.

The road leading to the application of stem cell
preparations in medical practice is long and winding.
How does the Department of Cell Therapy support
industry partners in translating research results into
clinical applications?

In principle, we do not differentiate between industry
partners and non-commercial partners. Rather, it is our
concern to develop novel cell therapeutic strategies in
cooperation with internationally renowned experts. This
requires a basic scientific starting position of high quality.
This is where we come in. Our passion is accompany the
pre-clinical development until it interfaces with clinical

practice. We have numerous cell culture and animal models
at our disposal, some of them exclusive worldwide. However,
our biggest concern is to maintain a very strict quality
management — that is, for instance, to detect therapeutically
ineffective cells as early as possible — in order to avoid failures
that are dangerous for the patient and expensive for the
developer. Aside from therapy evaluation, our model systems
are incidentally also very well suited for the development of
diagnostics.

How will your department develop over the coming
year and which competencies will be strategically
extended?

What is important is the best possible control over our
model systems. In part, this substantially exceeds the
internationally prevailing standards and is compliant with
the strictest quality guidelines for pre-clinical research. In
this area we make every conceivable effort to maintain and
improve our standards. In addition to the development of
therapies, we will also intensify our work in the development
of diagnostic procedures. Our spectrum of model systems
and imaging competence is also subject to a continuous
development process. Moreover, it is important for us to
remain academically competitive and to not exclusively
concentrate on service-based research.

Contact

Dr. Johannes Boltze
Phone: +49 341 9725-814
johannes.boltze@izi.fraunhofer.de
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CORE COMPETENCIES AND UNITS

Core competencies of the department

— Growth, expansion and differentiation of (stem) cells
— Infarction models (priorities: brain and heart)
— Models of osteo- and neurodegenerative diseases
— Behavioral phenotypic investigations
— Therapeutic monitoring and imaging
(Ultrasound, CT, MRT, PET)
— Bioluminescence imaging

Immunotherapy - Oncology Unit

The scientific focus of this unit is on the development and
testing of novel therapeutic strategies for the treatment of
patients with malignant tumor diseases. With the aid of
innovative murine and tumor models (NOD/SCID; Luc-NFkB
as sepsis model) it is possible to investigate novel active
substances for the treatment of cancers.

Contact

Christopher Oelkrug
Phone: +49 341 35536-3121
christopher.oelkrug@izi.fraunhofer.de
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Pre-clinical study design and quality assurance

Histological investigations and cell diagnostics

Evaluation of diagnostic and therapeutic procedures
for cerebral and myocardial diseases

A selection of products and services offered by the
department can be found on page 57.

Neuro-/ Cardiorepair Unit

This unit is focused on the development and testing of
neuro- and cardioprotective therapies and diagnostics for

the treatment of ischemic heart diseases and stroke. The
pre-clinical evaluation of novel therapies using cell culture
systems and small animal models is complemented by a

large animal model and state-of-the-art imaging methods.
The implementation of high quality standards ensures the
translation of successful therapy concepts into clinical studies.
The development of genetic tests for an early detection of
dyslexia is another focal point of the unit.

Contact

Dr. Johannes Boltze
Phone: +49 341 9725-814
johannes.boltze@izi.fraunhofer.de



Stem Cell Biology Unit

This unit explores synergies between stem cell and ageing
research with the aim of developing new strategies for
tissue regeneration with a focus on the brain. Innovative
approaches are investigated in order to “rejuvenate” adult
stem cells so that these cells can again become a driving
force in regenerative processes, in particular in elderly
patients.

Contact

Dr. Alexandra Stolzing
Phone: +49 341 35536-3405
alexandra.stolzing@izi.fraunhofer.de

Stem Cell Technology Unit

The application of embryonic and fetal stem cells offers
unigue potential for the formation of all known tissues

and organs. Therefore, this unit concentrates on the
development of cell culture techniques that facilitate a
large-scale expansion of stem cells as well as an optimization

of targeted differentiation into various adult cell types.

F,

Contact

Prof. Dr. Nicole zur Nieden
Phone: +49 341 35536-3305
nicole.zurnieden@izi.fraunhofer.de

Annual Report Fraunhofer 1Z1 2009

39



PROJECTS

Analysis of regenerative mechanisms upon oxygen/
glucose deficiency in vitro
(Part of the ADUCELL joint research project)

This unit utilizes a model derived from isolated primary neuron
and glia cultures which facilitates the analysis of cell popu-
lations upon oxygen/glucose deficiency at the cellular level.
With the aid of these cultures it is possible to investigate the
processes taking place during cerebral ischemia in a simplified
model in vitro. For this purpose, the cells are cultivated for

a defined period of time under oxygen/glucose deficient
(OGD) conditions. The subsequent specific investigation of
the cell populations facilitates a chronological classification of
cellular processes at the molecular level which in turn allows
for a systematic functional analysis of alternative regenerative
substances that can be utilized for therapy development. Aside
from this cell system, an organotypic tissue section model is
also intended to be established that combines the advantages
of a simplified cell culture system with the complexity of a
cell-to-cell structure. In a first approach, the regenerative
effects of adult stem-cell-containing cell populations derived
from bone marrow on such tissue section cultures were
investigated (ADUCELL).

Contact

Dr. Myriam Mdller
Phone: +49 341 9725-823
myriam.mueller@izi.fraunhofer.de
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Development of products and methods for the
cryopreservation of stem cells and tissues

This project targets the development of novel products

for the process of cryopreservation. These innovative
technologies can be employed in the long-term (biobanks),
short-term (tissue engineering) and clinical (transplantation)
application of cells. The use of hydroxyethyl starch for

the cryopreservation of mesenchymal stem cells will be
specifically investigated with a focus on the functional
analysis of the stem cells and thus the adaptation for easy
clinical application. The Serumwerk Bernburg AG is a
medium-sized pharmaceuticals company and has compre-
hensive experience in the development and manufacture
of colloidal and crystalloid infusion solutions. Hydroxyethyl
starch (HES) is an active ingredient of colloidal volume
replacements and harmless in patients and can therefore
be used as a component in cryopreservation procedures.

Contact

Dr. Alexandra Stolzing
Phone: +49 341 35536-3405
alexandra.stolzing@izi.fraunhofer.de

Neuron culture before (control, above) and
after OGD (below); neurons, red; astrocytes,

green; nucleus, blue.

Cryopreservation of stem cells and tissues

at-140 °C.
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Genetics of dyslexia - Development of an early-detection
test for diagnosis of reading and writing disorder

This project targets the developmental steps for a genetic
screening test for dyslexia, a severe dysfunction in reading,
writing and spelling abilities that affects more than 4 percent
of all school children. The assay to be developed would
detect affected children at a far earlier stage than current
methods, thereby significantly increasing the chances for
successful therapy and functional regeneration. The project
will be conducted in cooperation with the Translational
Centre for Regenerative Medicine (TRM). The genetic markers
used in this test are identified from candidate genes and a
screening based on micro arrays. They are validated following
a multi-level strategy:
— Genotyping of an independent cohort
— Characterization of the markers by means of functional
Magnetic Resonance Therapy (fMRT)
— Characterization of the markers with respect to their
relevance regarding the expression levels of the respective
genes

The screening test itself neither comprises fMRT nor expression
analysis. The test serves to translate results from a genetic
analysis into a clinical approach. This would facilitate an early
identification of children at risk in order to enable a func-
tional regeneration by means of early childhood intervention.

Contact

Arndt Wilcke
Phone: +49 341 9725-497
arndt.wilcke@izi.fraunhofer.de

Contact

Holger Kirsten
Phone: +49 341 9725-497
holger.kirsten@izi.fraunhofer.de

Mass customized organ replicates — tissue engineering
on demand

Tissue engineering is one of the most interesting research
fields within regenerative medicine. There is, however, a lack
of technologies for automating tissue manufacture in order
to ensure adequate public supplies. The project’s objective is
the development of a production system for the automated
manufacture of skin. Skin was chosen as an example as

its cell biological processes are well understood and it can
therefore be utilized as a test system for pharmaceuticals.
The part taken over by the Fraunhofer IZI in this respect

is the contribution of a cell source. As the use of human
embryonic stem cells in tissue engineering is not allowed in
Germany, human induced pluripotent stem cells (iPS) have
been generated. These stem cells are theoretically immortal
and can now be incorporated into the production system for
skin manufacture. In addition, these cells can be employed in
other forms of cell therapy. It would be possible, for instance,
to generate dopaminergic neurons for the treatment of
Parkinson’s disease.

Contact

Dr. Alexandra Stolzing
Phone: +49 341 35536-3405
alexandra.stolzing@izi.fraunhofer.de

1 Early detection of dyslexia increases the

chances of success in therapy.

2 Human induced pluripotent stem cells (iPS).
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Neuroprotection upon acute ischemic stroke

Despite the establishment of specialized stroke units in hospi-
tals, acute ischemic stroke is still the most frequent cause of
permanent disability. There is a window of only a few hours
for therapeutic intervention in order to save the remaining
brain tissue. The cerebral damage can be reduced by means
of a targeted increase of cerebral blood supply. To this end,
an inhalative neuroprotector was tested under near-clinical
conditions in a large animal model (sheep). A stroke was
induced by permanently blocking the middle cerebral artery
in adult animals. Using state-of-the-art imaging technology
together with our cooperation partners a functional process
analysis of the cerebral blood supply was conducted in a
positron emission tomograph (PET) within 4.5 hours of acute
stroke, either with or without an inhalative neuroprotector.
The examination was completed by a magnetic resonance
tomography (MRT) using sequences that are routinely applied
in human medicine.

Cooperation partners: Prof. Hoffmann, Neuroradiology,
University of Leipzig / Prof. Sabri, Nuclear Medicine, University
of Leipzig / Prof. Plesnila, Royal College of Surgeons, Ireland.

Contact

Bjorn Nitzsche
Phone: +49 341 9725-823
bjoern.nitzsche@izi.fraunhofer.de
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Tumor reduction by cytokine-induced killer cells

Metastasizing tumors are not curable at an advanced stage
and are normally associated with only a short survival time.
Curative treatments are not yet available. It is therefore
necessary to develop novel therapeutic strategies. Immuno-
logical mechanisms can control malignant diseases and are
therefore increasingly used to complement the hitherto
established therapies. Cytokine-induced killer cells are
suitable for an adoptive immune therapy in patients with
metastasizing tumors. The cytotoxicity of ex vivo expanded
cytokine-induced killer cells is investigated in murine tumor
models (NOD/SCID colon carcinoma model) by means of
bioluminescence imaging (BLI).

Contact

Christopher Oelkrug
Phone: +49 341 35536-3121
christopher.oelkrug@izi.fraunhofer.de

1 Early stroke in MRT (above) and PET (center);
overlay of both imaging methods (below).

2 Cytokine-induced killer cells.



Model development for diagnostics in early and
progressive stages of acute cerebral hemorrhage and
ischemia (ECHO project)

The only established therapy for acute stroke is the medi-
camentous lysis of a vascular occlusion with a recombinant
plasminogen activator. However, this can only be successful
during the first 4.5 hours and moreover causes an inhibition
of blood coagulation. It is therefore necessary to rule out
cerebral hemorrhage by means of CT and MTR prior to the
application of medication. In order to solve this problem, a
mobile ultrasonic transmission system with high chronological
and spatial resolution (by WITTENSTEIN AG) was tested in a
large animal model (sheep) for its theoretical applicability.

In addition to the previously established ischemic stroke
model, the unit developed a new cerebral hemorrhage model
for this purpose. Following an induced stroke or cerebral
hemorrhage the system should distinguish between these
two pathologies within the first 4.5 hours, with the diagnosis
confirmed by MRT and pathology. The system was indeed
capable of differentiating between the two disease patterns.
It is possible that the project will be continued in a spin-off

company.

Contact

Bjorn Nitzsche
Phone: +49 341 9725-823
bjoern.nitzsche@izi.fraunhofer.de

Bioluminescence imaging

Bioluminescence imaging (BLI) is a highly sensitive technology
that allows monitoring the migration, expansion (tumor

cells) and survival of effector cells or the activity of specific
luciferase-coupled genes in a living animal. BLI is based on
the measurement of photons emitting from a living animal
through the action of the enzyme luciferase. As this examina-
tion is non-invasive, several examinations of the respective
animal can be performed over a longer period of time and
be complemented by histopathological examinations. It is
possible to separately cleave various reporter genes, which
are capable of emitting light of different wavelengths, so that
a number of effector cells as well as their interactions can be
monitored in a living animal.

Contact

Christopher Oelkrug
Phone: +49 341 35536-3121
christopher.oelkrug@izi.fraunhofer.de

1 Comparison of cerebral ischemia (above) and

cerebral hemorrhage (below) after 4.5 hours.

2 Tumor growth examination by means of
fluorescence imaging (left) and bioluminescence

imaging (right).
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Evaluation of the therapeutic potential of placental
cells in the treatment of stroke

Problem

Stroke is already referred to by experts as the epidemic of

the 215t century. There are 5.7 million people deaths per year
from the consequences of stroke and a further 10.6 million
survive, however in some cases with severe disabilities. Stroke
is a typical disease of old age and demographic changes

will lead to a significant increase in stroke patients. Stroke
burdens national health systems worldwide with an expense
of up to 100 US Dollar per citizen.

Available options for a treatment of stroke are limited and
researchers all over the world are intensively investigating
alternative therapy options. Stroke cell therapy appears

to be a promising approach, but there is still a lot of basic
scientific work to be done in order to find suitable framework
conditions for this experimental therapeutic option.

Approach to solution

The human placenta is a promising source of therapeutically
active cell populations for the treatment of stroke. As a
by-product of birth, the availability of this tissue is virtually
unlimited and is not subject to ethical restrictions. Owing to
the special characteristic of the placenta as an organ located
at the interface between two different immune systems,
placental cells exhibit an interesting immunological profile.
These cells are ideal candidates for transplantation as they are
only slightly rejected by the recipient immune system. On the
other hand, they are capable of modulating the recipient’s
immune system — an effect that is associated with therapeutic
success in the cell therapeutic treatment of stroke. It could
furthermore be demonstrated in cell culture models that
placental cells are able to deliver soluble substances that have
a beneficial effect on stroke.
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Potential applications

The experiments performed showed a significant improve-
ment of the healing process caused by transplantation of
placental cells. Experimental animals that were affected by
stroke and treated with placental cells exhibited a significant
improvement of neurological symptoms in association with
a reduction in the extent of damage. It is assumed that the
observed effects are brought on by a modulation of the
immune system and a release of substances that reduce
necrosis of nerve cells. A translation of this therapeutic
concept into a clinical study is conceivable in case these
results are confirmed in follow-up studies.

Contact

Daniel-Christoph Wagner
Phone: +49 341 9725-912
daniel-christoph.wagner@izi.fraunhofer.de

1 The applied stroke model allows inducing
a cortical ischemia without affecting the basal

ganglia.

2 The peripheral region of the ischemic stroke is

characterized by a distinct astroglial reaction.
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Pluripotent stem cells in the automated prediction of
toxic influences on bone development

Background

The teratogenic potential of an agent can cause irreversible
damage to the developing embryo. The pharmaceutical
industry has been looking for years for a suitable in vitro
embryo toxicity model as complete data records for most of
the pharmaceutical agents and environmental chemicals are
not yet available but already requested by law. The currently
most promising in vitro embryo toxicity test, the embryonic
stem cell test (EST), evaluates toxicity mainly in the endpoints
heart, skeleton and nerves with the aid of murine embry-
onic stem cells. It is out of the question that this cell type
passes through all stages of embryonic development from
unspecialized cells right up to functional tissue-specific cells.
Unfortunately, the Thalidomide Scandal of the late 1950s
has dramatically illustrated that rodents are not invariably the
best model systems for predicting toxic effects on human
patients.

Approach to solution

It is the Stem Cell Technology Unit’s objective to identify new
endpoints for the EST that allow for predicting toxic effects
on skeletal development and increasing the general predic-
tivity of this assay. Therefore, we characterize the suitability
of embryonic stem cells of the marmoset monkey (Callithrix
jacchus) in the EST by comparative testing of chemicals in
both primate and murine cells. To this end, the cells are
incubated with different concentrations of test chemicals.

In order to shine a light on prenatal toxicity two endpoints
are measured, namely the effects of the chemical on growth
(cytotoxicity) and bone differentiation. The latter endpoint

is quantified by measuring matrix-incorporated calcium.
However, by employing novel endpoint analyses, such as for
instance image analysis, it will be possible to reduce the costs
for testing in the long run.

Potential

The cytotoxicity data confirm that following exposure to
toxic agents primate cells do indeed react differently than
murine cells, although it is not possible to recognize a
consistent pattern. Depending on the endpoint parameters,
the primate cells exhibit higher or lower sensitivity to a toxic
agent. The same tendency can be observed in differentiation
tests. Our results confirm that the EST remains a promising
in vitro model for developmental bone toxicity and illustrate
the species-specific differences in toxic reactions to various
chemicals. In the long run it will be inevitable to conduct
such predictive assays using primate or even human cells.

K

Contact

Prof. Dr. Nicole zur Nieden
Phone: +49 341 35536-3305
nicole.zurnieden@izi.fraunhofer.de

1 Morphology of mineralized bone cells

differentiated from embryonic Callithrix cells.

2 Calcium assay based on absorption change

for evaluating successful differentiation.

3 Alizarin red S staining for visualizing the

mineralized cells.
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DIAGNOSTICS AND NEW
TECHNOLOGIES




DIAGNOSTICS AND
NEW TECHNOLOGIES

IN CONVERSATION WITH

DR. WILHELM GERDES

What topics is the department developing in particular?

Our developmental emphases are on the fields of ncRNA,

i. e. non-coding RNA, and the development of nano-
technological markers, so-called biomarkers. The department
is thus involved in two novel technologies of the future that
could have a significant impact on the biotechnology market.
Molecular biological aspects are addressed as well as device-
specific adaptations which are realized in cooperation with
partners. Biomarkers are developed in particular for oncologic
and inflammatory diseases, but we are also well-positioned in
the field of infectious diseases. Moreover, we have succeeded
in developing cell cultures from so-called tumor stem cells,
which allow us to test the efficacy of pharmaceuticals already
on the market as well as of novel substances that are still
under development; these assays also allow us to pursue
their further development where appropriate.

Your department integrates novel technologies as
intersecting issues with connections to different fields
of research. How do innovative technologies comple-
ment the service portfolio of the Fraunhofer 1ZI?

Let me mention only one of many examples. The develop-
ment of complex biological tissues, which is a goal of

other departments of our institute, can only be successfully
implemented if there are complex scaffolds of various
materials available that can be colonized with cells. With the
aid of a patented system, our department develops novel
scaffolds that are both biocompatible and biodegradable.

What is crucial is the transfer of those technologies from
material research to biology and vice versa. This is where we
see the opportunity for the establishment of intersections
(engineering/nanotechnology/biotechnology).

An early and reliable detection of diseases is often
crucial for therapeutic success. How does your depart-
ment contribute to a swift translation of novel diag-
nostic methods into clinical practice?

You are touching upon a pivotal issue here. Let us consider
sepsis, i. e. blood poisoning, as an example. There are various
diagnostic methods available at present all of which have one
crucial disadvantage. An analysis procedure takes a minimum
of eight hours, which is too long for patients with acute
sepsis when considering the fact that with every hour there
is a seven percent increase in patient mortality. Together with
an industry partner we are developing a novel method that
allows for a reliable therapeutic recommendation within one
hour. As such systems must be validated before they can be
routinely used in the clinic, we are additionally searching for
approaches for accelerating the validation process.

Contact

Dr. Wilhelm Gerdes
Phone: +49 341 35536-9300
wilhelm.gerdes@izi.fraunhofer.de
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CORE COMPETENCIES AND UNITS

Core Competencies of the department

— Nanotechnology
— Electrospinning
— Tumor stem cells
— RNomics

Bio Nanofiber Scaffolds Unit

Scaffolds consisting of polymeric nanofibers produced by an
electrospinning method play a fascinating role in the field of
nanotechnology. This unit concentrates on both the manu-
facture of high-performance scaffolds and the translation of
therapeutic methods into clinical applications in the fields of
tissue engineering and regenerative medicine.

Contact

Dr. Gyeong-Man Kim
Phone: +49 341 35536-1400
gyeong-man.kim@izi.fraunhofer.de
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A selection of products and services offered by the
department can be found on page 57.

Molecular Diagnostics Unit

This unit develops rapid, easy-to-handle, immunological, cell
biological and genetic analysis as well as model systems for
the areas of graft-versus-host diseases, inflammation research
and tumor biology, in particular for articular and pulmonary
diseases. Innovative immunoassays, genetic analyses, complex
cell culture models and animal experimental approaches are
employed here.

Contact

Prof. Dr. med. Ulrich Sack
Phone: +49 341 9725-506
ulrich.sack@izi.fraunhofer.de



Nanotechnology Unit

This unit is occupied with the development of molecular
diagnostic applications of microspheres and materials at
nanometer scale. A novel point-of-care diagnostic platform
is being developed on the basis of functionalized magnetic
particles. Assays based on nucleic acids and proteins are
transferred to this platform. In addition, the unit develops
in vitro assays that contribute to the evaluation of the toxic
potential of industrially applied nanomaterials.

Contact

Dr. Christian Zilch
Phone: +49 341 35536-9310
christian.zilch@izi.fraunhofer.de

RNomics Unit

The RNomics Unit identifies and characterizes disease-
associated non-protein-coding RNAs (ncRNAs) for the
development of novel diagnostic markers and therapeutic
targets. The methods and strategies required for this task are
developed by this unit, wherein particular attention is
directed to general disease- and system-independent

applicability.

Contact

Dr. Jorg Hackermdiller
Phone: +49 341 35536-5205
joerg.hackermueller@izi.fraunhofer.de

Tumor Stem Cells Unit

This unit's objective is the development of therapeutic strate-
gies based on cells and agents for the treatment of neoplastic
diseases on the basis of the elimination or modification of
tumor stem cells (TSCs) in the relevant malignant tumor. It

is the intention of the concept to describe TSCs of further
tumor entities and to facilitate therapeutic innovations in the
field of internal oncology.

Contact

Dr. Peter Ruschpler
Phone: +49 341 35536-3605
peter.ruschpler@izi.fraunhofer.de
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PROJECTS

In case of rheumatoid arthritis

Rheumatoid arthritis (RA) is the inflammatory joint disease
with the highest incidence in western populations and is
very painful for the patient. Primary therapy for RA currently
consists of the treatment of inflammatory symptoms (e. g.
using so-called TNF blockers). However, the pattern of the
disease indicates autoimmunological causes, wherein
inherent substances such as articular cartilage and cells of
the immune system are attacked. It has not yet been clarified
how this destruction of cartilage which define rheumatic
diseases, can be stopped or even reversed; such a therapy
would constitute a complete cure of RA. In addition to
already existing animal models and respective investigative
research, the Fraunhofer IZI can also offer in vitro models,
wherein anti-destructive mechanisms of action and grades
of activity of RA medications are observed in a test tube in
direct interaction with human cells. In the medium term, this
targeted screening of active agents promises the identifica-
tion of optimized therapeutics.

Contact

Prof. Dr. med. Ulrich Sack
Phone: +49 341 9725-506
ulrich.sack@izi.fraunhofer.de
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In vitro testing of cytostatics in tumor stem cells

Tumor stem cells (TSCs) have been indicated to play an
important role in the evolution of different types of cancer.
They have the typical properties that are characteristic for
stem cells, such as the potential for self-renewal and
differentiation. It is currently assumed that this cell type is
resistant to various forms of therapy which leads to both
relapses and metastasis. A test platform was developed at the
Fraunhofer IZI that allows for a rapid and application-oriented
investigation of multiple candidate agents for intervening
against tumor stem cell entities. Specific tumor stem cells are
subjected to tests with respect to their sensitivity to novel
candidate agents (e. g. cytostatics). In detail, this is about
dosage-dependent kinetics in connection with specific
irradiation regimes. In the first instance, this test platform
provides growth curves of tumor stem cells upon drug
exposure that could be complemented by a follow-up in vivo
approach subsequently to tumorigenesis in a murine model.

Contact

Dr. Peter Ruschpler
Phone: +49 341 35536-3605
peter.ruschpler@izi.fraunhofer.de

1 Dense cellular infiltration of inflamed joints in

collagen-induced arthritis in mice.

2 Spheroid formation of TSCs in mammary

carcinoma.



Nanotoxicology

In order to estimate the potential risks of industrial nano-
materials a test system based on cell cultures has been
established. It is the objective of this project to identify
different cell biological parameters that specifically occur
in the presence of nanomaterials.

On the basis of these defined parameters and by means of
genetic engineering techniques cell lines are generated that
serve as a test system for estimating the risk potential of
nanomaterials.

Contact

Dr. Christian Zilch
Phone: +49 341 35536-9310
christian.zilch@izi.fraunhofer.de

DIAGNOSTICS AND
NEW TECHNOLOGIES

RNA interference-based in vitro models for the
screening of agents

RNA interference is understood as a naturally occurring
process in eukaryotic cells that regulates the expression

of individual genes through the involvement of short RNA
molecules. Due to the targeted downregulation of gene ex-
pression this method is suitable for a functional investigation
of genes. Moreover, RNA interference is also employed in
clarifying the mechanisms of action of novel agents and in
the screening of agents.

With the aid of RNA interference, the Fraunhofer IZI
generates stable knockdown cell lines that are particularly
suitable for the screening of substance libraries owned by
pharmaceutical companies. This specific suppression of gene
expression and protein activity modulates the pharmacologi-
cal inhibition of a target protein and is therefore an effective
tool for the identification and validation of novel agents.
Furthermore, the system serves for optimizing substances
that are already known.

Contact

Dr. Wilhelm Gerdes
Phone: +49 341 35536-9300
wilhelm.gerdes@izi.fraunhofer.de

1 Attachment of titanium dioxide (TiO,)
particles to human bronchial epithelial cells
BEAS-2B.
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Rapid on-site diagnosis of infectious diseases based on
a lab-on-a-chip system

Background

A reliable diagnosis of complex and life-threatening infectious
diseases is currently only possible using elaborate and time-
consuming methods involving an analysis laboratory and
qualified specialists. In cooperation with the Leipzig company
Magna Diagnostics GmbH, the Department of Diagnostics
and New Technologies is developing an innovative system

for rapid, easy-to-conduct and inexpensive on-site infection
diagnostics.

Approach to solution

The system to be developed is based on magnetic

particles that are only a few nanometers in size and can be
functionalized according to application area as carriers for
antibodies and disease-associated DNA sequences. These
so-called magnetic beads are stored on a single-use cartridge
in check card format. In the on-site examination a sample,

e. g. blood, saliva or urine, is taken from the patient and

is then applied onto this “check card”. Upon lysis of the
target cells, the magnetic beads bind to the respective target
molecules contained in the sample and are transported in a
fully automated manner through the individual reaction tubes
via magnetic forces generated in a miniature device. At the
end of the process chain, detection is conducted by means of
highly sensitive magnetic sensor technology — the signals are
digitalized and a fully electric read-out is performed.
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Potential applications

Sepsis, i. e. blood poisoning, is one example for application.
About half of the approximately 240,000 annual cases of
sepsis in Germany must be treated in intensive care and still
43 percent of those cases treated result in the patient’s death.
Treatment is difficult due to the fact that sepsis can be caused
by dozens of different pathogens. Moreover, individual
classes of these pathogens have already developed a resis-
tance to certain active agents. The time between blood
sample collection and obtaining a diagnostic result still
amounts to at least eight hours. By integrating the process
steps from sample preparation to detection on the innovative
diagnostic platform it is possible to detect pathogens and
resistances in less than one hour. In addition to medical
applications such as proteomic, genomic and microbiological
tests, the future areas of application also comprise environ-
mental analyses or civil protection measures.

Contact

Dr. Christian Zilch
Phone: +49 341 35536-9310
christian.zilch@izi.fraunhofer.de

1 First laboratory prototype of the diagnostic

device with inserted micro fluidic card.

2 Micro fluidic card as CAD (Computer Aided

Design) model.

3 Magnetic bead control by the micro fluidic
card after manufacture in the Rapid Prototyping

Method.



Non-protein-coding RNA (ncRNA) biomarkers and
therapeutic targets

Background

Early detection of oncologic and chronic inflammatory
diseases and personalized therapy promise both increased
therapeutic success and reduction of costs. Identification and
validation of biomarkers play important parts in this strategy.
To date primarily proteins and protein-coding RNAs have
been utilized as biomarkers. The innovative approach of the
RNomics Unit is to also include non-coding RNA (ncRNA) in
the investigations. A large proportion of the human genome
is translated into RNA while only a small proportion actually
codes for proteins. In most cases, these non-coding RNAs
play a regulatory role. Several ncRNAs could be proven to
have a causal function in pathogenesis, which renders them
attractive candidates for the identification of biomarkers and
therapeutic target molecules. However, most of the ncRNAs
have not yet been characterized.

Objective

The objective is to develop effective and efficient methods
for the characterization and quantification of ncRNA for
biomedical purposes. Within the framework of the ENCODE
project and involvement of the RNomics Unit, new transcripts
could be identified from tiling array and ultra-high-
throughput sequencing data (ENCODE Project Consortium,
Nature 2007). As these methods are very material- and
time-consuming, the development of economic methods

is another objective. For the establishment of ncRNA as
therapeutic target molecules, model systems of prostate
carcinoma and mammary carcinoma were developed. The
goal was to identify ncRNAs that are formed in different
amounts in healthy and tumorous tissues, respectively, and
influence growth or programmed cell death (apoptosis) of
the tumor cells.

DIAGNOSTICS AND
NEW TECHNOLOGIES

Potential applications

With the nONCOchip a tool has been developed that allows
for effective and efficient identification of ncRNA biomarkers
for oncological diseases. The analysis of cell culture models
of prostate carcinoma by means of tiling array studies was
utilized to further develop the nONCOchip into a microarray
that is specific for prostate carcinoma — the prONCOchip. In
cell culture models and clinical samples of prostate carcinoma
several ncRNAs could be identified that are lost in the tumor.
Hereby it was possible to identify genes that are regulated by
the identified ncRNAs. It has been shown in the cell culture
model that a reinsertion of the lost ncRNAs into the tumor
cells inhibits their growth and proliferation and also leads to
programmed cell death (apoptosis). Studies of the application
of these ncRNAs as therapeutic agents in a murine prostate
carcinoma model are imminent. The RNomics Unit follows a
platform concept for both the development of biomarkers
and the identification of therapeutic targets on the basis of
ncRNAs. Aside from the exemplarily pursued issue of finding,
e. g., therapeutic targets for prostate carcinoma, the develop-
ment of methods and strategies for general applicability is
given priority. Important proofs-of-concept were achieved for
those strategies in 2009, so that a transfer to other issues will
be possible for our partners or clients.

Contact

Dr. Jo6rg Hackermiiller
Phone: +49 341 35536-5205
joerg.hackermueller@izi.fraunhofer.de

1 The nONCOchip - an efficient and effective
development of ncRNA biomarkers for the field

of oncology.
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PRODUCTS AND
SERVICES

NAVIGATION AID

The Fraunhofer 1ZI has an interdisciplinary structure and develops projects at different stages between
research, industry and clinical practice. It is therefore important for us to communicate the services of-
fered by our institute adequately to each of our target groups.

The following pages will give you a first impression of our Our Project Service Team offers comprehensive information
services. In our service portfolio you can find the compe- on all our competencies and services, and their services are
tencies of the departments in keywords as well as a general available to potential partners and clients. By identifying the
overview. For project examples please see pages 18 to 53, adequate scientific contact person at our institute the Project
where our individual departments and units are introduced. Service Team assists our clients and partners in the preparati-

on of business plans, funding application forms and project
In addition, we would like to point out our institute’s catalog  strategies. Furthermore, the heads of our departments and
of services which can be retrieved online via our homepage units are available to advise clients and partners in scientific
or ordered electronically. and technical issues or to find the customized solution to
their problem.

www.izi.fraunhofer.de/
izi_leistungsangebot.htm|?&L=1 Contact
Dr. Wilhelm Gerdes

Phone: +49 341 35536-9300
wilhelm.gerdes@izi.fraunhofer.de

In our catalog of services you find our service offers
sorted according to target groups and different initial

situations (e. g. indications or technologies). In addition
to individual offers our institute also provides complete

supply chains for different areas of service, such as
PPl ! Contact

antibody production or assay development..
Dr. Sonya Faber

Phone: +49 341 35536-9311
sonya.faber@izi.fraunhofer.de
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PRODUCTS AND SERVICES

Department of Cell Engineering Department of Immunology
— Animal model (mice) for borreliosis (Borrelia burgdorferi)/ -  Antigen specific tolerance induction
for diagnosis and therapy — Cell transduction for integrating genes in different
— Animal model (mice) for chronic inflamed intestinal kind of cells
diseases/for therapy — Conditioned humanized/non-humanized mice
— Animal model (mice) for salmonellosis (Salmonella — Defensins and anti microbial peptides
enterica)/for diagnosis and therapy — Development of antiviral strategies
— Conjugation and development of antibodies — Development of DNA vaccines for human medicine
— Custom made development and validation of immuno- — Development of DNA vaccines for veterinary medicine
logical in vitro test systems — GvHD-mice (allogen induced)
— GLP validation for differentiated proteomic analyses — High complexity cDNA library
—  GMP conform production of cell- and tissue products — Humanized, tripple transgenic mice
— Immunotoxic GLP validation in vitro — Screening for antiviral active compounds
— Monoclonal antibodies — development — Screening for the indentification of new cellular
— Polyclonal antibodies — development approaches (for diffenrent pathogenes)
— Validation and beta evaluation of cell technological — Testing biocompatibility in stem cell differentiation
methods and equipment — Therapy model for arteriosclerosis/plaque building

— Therapy model (mice) — testing pharmaceutical agents on
Contact the human immune system

Dr. Gerno Schmiedeknecht
Phone: +49 341 35536-9705
gerno.schmiedeknecht@izi.fraunhofer.de

Contact

Prof. Dr. Frank Emmrich
Phone: +49 341 9725-500
frank.emmrich@izi.fraunhofer.de
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Department of Cell Therapy

— Animal model mice for solid and disseminated tumors
(luciferase transgene)

—  Cell culture models

— Clean room cell sorting (multi-parametric 11 dyes)

— Cryoconservation of cells

—  Cytokine induced killer cells (CIK Cells) — production and
clinical validation

— Experimental imaging

— Exvivo expanded dendritic cells — production and clinical
validation

— Histological analyses for mammal brain

— Imaging of biocompatibility in vivo (small animal) and
material testing

— In vivo bioluminescent/fluorescent imaging in small
animals

— Large animal model (sheep) for cerebral ischemia (stroke)

— Luciferase-transgenic mice

— Model systems myocardial ischemia — rat/mice

— Reproductive toxicology of additives and biomaterials

— Reprogramming of cells — iPS (induced pluripotent
stem cells)

— SNP analyses of the human genome

— Stem cell analyses and stem cell manipulation

—  (Stem cell) cytotoxicity of additives and biomaterial

— Stem cell medias

— Therapy model for tissue regeneration after fracture

— Therapy model (rat) for cerebral ischemia (stroke)

— Three dimensional stem cell cultures (bone/cartilage
pressure training)

Contact

Dr. Johannes Boltze
Phone: +49 341 9725-814
johannes.boltze@izi.fraunhofer.de

PRODUCTS AND
SERVICES

Department of Diagnostics and New Technologies

— Arthritis model in mice

— Cartilage destruction model in mice

— Cellular functional testing for tissue destructive fibroblasts

— Microarray analytics

— MicroRNA analytics (expression, localization, targets)

— Non-coding RNA biomarker

— Non-coding RNA biomarker for oncology, nONCOchip

— Non-coding RNA — therapy targets

— Testing of cytostatics and cell therapeutics in vivo after
TSC driven tumor induction in mice model

— Testing of cytostatics in vitro on tumor stem cells of
different solid malignomas

- Transcriptomic analyses by tilling arrays and ultra high
throughput sequencing

— Tumor stem cells (TSC) for therapy projects (production of
TSC specific CD8+ CTL)

Contact

Dr. Wilhelm Gerdes
Phone: +49 341 35536-9300
wilhelm.gerdes@izi.fraunhofer.de
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EQUIPMENT

With a communicative infrastructure, state-of-the-art laboratory clusters and an extensive equipment

pool at hand, the Fraunhofer 1ZI can offer a broad range of research activities and services.

Laboratories

Currently, the institute occupies a 2,300 m2 laboratory area
and a 1,400 m? office area. In 2012, the building extension
will add another 1,200 m2 for laboratories and the animal
experimental area and an extra 140 m2 office area.

The institute’s modern laboratories are divided into seven
clusters, each having standard equipment with different
priorities. Besides cell biologically, molecular biologically and
biochemically oriented laboratory units, the institute has an
extensive immunohistochemistry laboratory, an isotope
laboratory and a quality control laboratory with qualified
analysis equipment. All laboratories at the Fraunhofer IZI are
certified according to S2 standards and are therefore suited
for work in the fields of genetic engineering and infection
biology.
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Clean room facility (GMP)

In the neighboring BIO CITY the Fraunhofer IZI maintains a
GMP facility of 450 m? for the manufacture of biopharma-
ceutical products for early clinical studies. The GMP area is
divided into different suites, where work under cleanliness
class A can be performed in clean rooms. The suites are fitted
with different types of equipment in order to meet different
performance requirements. With the first building expansion
the GMP facility will be extended by another 450 m2.

Animal experimental area

Animal experiments are currently conducted in cooperation
with the Faculty of Veterinary Medicine, the Medical Faculty
and the Max Planck Institute for Evolutionary Anthropology.
Further projects are conducted in cooperation with the
Faculty of Biosciences, Pharmacy and Psychology in the
animal experimental area.

From 2012 on, the Fraunhofer IZI will have its own animal
experimental area in the extension building. In addition to
various small animal models, the establishment and investiga-
tion of large animal models will also be possible there. An
extensive equipment pool for various imaging methods
completes this research unit.



Excerpt of the equipment pool at the Fraunhofer 1ZI

Cell biological

— Bioreactors (partly automated, 8fold)
— Flow cytometry

— Cell sorting (e. g. FACS, high-speed)

Molecular biological

—  Affinity measuring (Biacore)

— Expression analysis system

— High Pressure Liquid Chromatography (HPLC)

— Mass spectronomy

— Microarray scanner and hybridization stations

— PCR and electrophoresis park (e. g. real-time PCR)
— Proteom analytics

— Reporter gene measuring (Luminometer)

Imaging

— Bioluminescence imaging

— Fluorescence-/confocal microscopy
— Immunohistochemistry/histology

PRODUCTS AND
SERVICES

Others

Bioinformatics

BioTechFlow-System (simulation of vascular flow)
DQ/1Q/0Q-qualified equipment for the production of
cell therapeutics, therapeutical antibodies and for quality
control

Elektrospinning

in vivo electroporation

Cryopreservation technology

Micro surgical instruments
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Antibodies
Antibodies identify antigens through a highly specific bind-

ing. This makes them interesting tools in biology, medical
research and in both treatment and diagnostics.

The Fraunhofer IZI develops and produces antibodies for
therapeutic and diagnostic use. Therapeutic antibodies have
mainly been used for treatment of different kind of tumors
and lymphomas, in treatment of rheumatoid arthritis, Crohn’s
disease, asthma and in prevention of rejection after organ
transplantation.

Antibodies are an essential research tool used in test kits for
the detection of soluble or cell-linked marker molecules. They
can be modified to change their compatibility or biological
characteristics.

For in vivo diagnostics as well as functional extension of

therapeutic antibodies different linking methods can be used
to link signal and effector molecules.
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Qualified research and market analysis of a specific field of
application. Identification of competitor products, estimation
of the size of a market, detection of market niches and the
offering of targeted solutions.

Production of polyclonal and monoclonal antibodies.
Optimization through molecular biological methods and/or
labelling.

Identification of target molecules. Development correspond-
ing epitopes. Testing of effectiveness in laboratory scale.

SOPs.

Development of a GMP conform production process. Produc-
tion of clinical test samples conform with §13 of the German
Pharmaceutical Act (AMG). Establishment of master- and
working cell banks.

Design and performance of clinical trials (phase Il und Ill) are
supported by the institute.



Assay adaption and optimizing

Biotechnological and biomedical research as well as
preclinical and clinical trials require valid high throughput
analysing methods for detection of biomarkers, active
agents and genes.

It is important to analyze samples of different origins as
rapidly as possible with a high precision. Because customer
demands varied widely, the development of a universal test is
far away. The Fraunhofer IZI bundles competencies to offer a
broad spectrum of analysis methods to its partners. Therefore
existing technology platforms can be combined individually
for the seperate requirements of each customer. New analysis
methods are then developed for and together with the
partner.

The modern, high level equipment and the broad compe-
tencies of the institute make it a strong partner in assay
adaptation and development and screening,of pharma-
ceutical agents as well as in diagnostic and monitoring.

Therefore the complete value-added chain, from identifi-
cation of target molecules to clinical validation of the assay,
is represented by the institute.

A unique selling point is the special expertise of the
Fraunhofer IZl in RNA technologies. Non-coding ncRNA has
recently become more important as they can be used as
significant biomarkers for either tumor detection or as a
new therapeutic target.

PRODUCTS AND
SERVICES

Identification of eligible target proteins or genes associated
specifically with a disease.

Design and synthesis of sensors with high affinity and
specificity for a target.

Adaptation of existing (proteomic or genomic) technology
platforms for specific assay conditions.

Optimization of the assay in regards to specific sensitivity,
speed and costs.

Evaluation of the assay through patient samples in the
laboratory according to the gold-standard.

Validation of the assay with patient samples in clinical
environment.

Annual Report Fraunhofer 1Z1 2009 | 61



QUALITY MANAGEMENT

GLP - “Good Laboratory Practice”

“Good Laboratory Practice (GLP) is a quality system con-
cerned with the organizational process and the conditions
under which non-clinical health and environmental safety
studies are planned, performed, monitored, recorded,
archived and reported.”

This is the definition of Good Laboratory Practice in the GLP
principles of the Organisation for Economic Co-operation
and Development (OECD) that were devised following the
EC-Directive, which were incorporated into German law and
anchored in the chemical law (“Chemikaliengesetz”).

Good Laboratory Practice, as almost no other quality system,
has contributed to health, environmental and animal
protection through its worldwide implementation and the
consequent widely reciprocal recognition of study data.

Fraunhofer IZI possesses a separate GLP laboratory and
trained personnel. These resources are fully equipped to
provide integrated research and development solutions.

Contact

Dr. Jorg Lehmann
Phone: +49 341 35536-1205
joerg.lehmann@izi.fraunhofer.de
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GMP - "Good Manufacturing Practice”

Fraunhofer IZI operates a 450 m? GMP-compliant clean room
facility. Through the flexible design, the facility is especially
attractive for new biotechnology companies that seek to
bring newly developed active ingredients and medicinal
products into clinical application via clinical trials. The facility
is divided into different independent suites. Each has its own
grade C clean rooms (preparation), own air locks from grade
C to B (personnel and materials transport) and two grade B
rooms (aseptic manufacturing). The clean room grade A is
provided via laminar airflow cabinets that are installed in

the B-rooms. Most of the available clean room suites are
specialized for processes associated with manufacturing of
human autologous or allogeneic cell-based therapeutics (e. g.
tissue engineering products, stem cell preparations, cancer
vaccines). One suite is designed for the manufacturing of
therapeutic recombinant proteins and antibodies in small
scale (for phase | to early phase Il trials). In addition to the
clean rooms and the technical and, respectively, regulatory
infrastructure, the Fraunhofer IZI offers assistance for the
set-up and validation of GMP-compliant manufacturing pro-
cesses as well as for obtaining a manufacturing authorization
according to §13 of the German Pharmaceutical Act (AMG).

Contact

Dr. Gerno Schmiedeknecht
Phone: +49 341 35536-9705
gerno.schmiedeknecht@izi.fraunhofer.de
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Why are GMP and GLP important?

The clinical trial of new drug candidates is an essential
step on the way to approval. Since the 12 revision of
the “Arzneimittelgesetz AMG" (German Drug Act) every
clinical drug trial must be approved of by the responsible
higher federal authority (“Bundesinstitut fir Arznei-
mittel und Medizinprodukte”, Federal Institute for Drugs
and Medical Devices, Paul Ehrlich Institute) and by the
responsible ethics commission prior to the initiation of the
clinical study. In order to obtain this authorization, the
efficacy and safety of the investigational medicinal
product must first be verified within the framework of

GCP - “Good Clinical Practice”

GCP describes internationally accepted regulations which

govern the execution of clinical trials. These regulations

encompass ethical as well as scientific aspects. Clinical trials

are divided into three phases.

— phase I: establishment of safety of the new
medication/therapeutic

— phase II: establishment of the efficacy of the new
medication/therapy (Phase lla) and dose curve
(Phase Ilb)

— phase lll: establishment of a significant proof of efficacy
(also known as Pivotal-trial).

Only after successful completion of phase Ill can new
substances register for marketing approval. All phases of
clinical development must be carried out under the above
described GCP-guidelines. The protection of the patient or
volunteer must always remain in the foreground. Important
aspects of this include the patient consent form, patient trial
insurance as well as the exact documentation of the trial

PRODUCTS AND
SERVICES

GLP-compliant pre-clinical investigations (e. g. toxicological
testing procedures). Furthermore, the quality of manu-
facture of the trial preparations must be verified by a GMP
manufacturing authorization pursuant to §13 AMG, which
ideally should already have been granted for the manufac-
ture of preparations for selected pre-clinical investigations.
Relevant trial results from GLP-certified trial institutions and
a GMP manufacturing authorization are thus absolutely
prerequisite when applying for the clinical trial of a new
medication.

results. Additionally GCP regulates the roles of the essential
entities involved in the trial including the sponsor, monitor,
CRO, primary investigator and ethics committee or intuitional
review board and also regulates quality management and
adverse event reporting.

The Fraunhofer IZI carries out in cooperation with doctors
and SMO’s (site management organizations) clinical trials as
requested by Sponsors. The focus here is primarily on trials
with walk-in patients. The Fraunhofer IZl is a reliable partner
in the area of clinical trial planning, composition of trial
protocols and all other necessary documents required for
submission to the regulatory authorities including the ethics
committee. Private physicians and SMOs carry out on-site

patient visits.

Contact

Dr. Wilhelm Gerdes
Phone: +49 341 35536-9300
wilhelm.gerdes@izi.fraunhofer.de
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CUSTOMER SERVICE

The Fraunhofer IZI has an administrative department that,
aside from general press and public relations work, also
conducts project acquisition and organizes advanced
vocational training and events. This team provides a central
interface for the institute and is in close contact with the
relevant decision makers of the funding institutions. Our
Project Service Team staff support the scientific units in

the acquisition of projects and partners as well as in the
preparation of applications for funding projects. The special
focus is, however, on the establishment and cultivation of
industry contacts.

For potential clients and partners, our competent Project
Service Team staff can provide an overview of all of the
institute’s competencies, technologies and service offers.
Requests can therefore swiftly and purposefully be trans-
ferred to the relevant contact person at the institute.
Moreover, the Project Service Team actively supports our
partners and clients in the identification of and application
for funds. Assisted by the Fraunhofer IZI, two spin-off
projects of biotechnology companies could be realized and
funded with support provided by the “Sachsische Auf-
baubank” (Saxon Development Bank) in the reported year.
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Another focus of the Project Service Team is the marketing of
the institute’s modern seminar rooms and the organization
of internal and external advanced vocational training events.
The team advises and assists partners in organizing and
conducting annual conventions, contests, symposia and
courses.

Service offers

— Project acquisition

— Planning and coordinating projects; controlling
and marketing

— Support in the acquisition of third-party funding

- Public relations

— Business development

— Organizing and conducting scientific events

— Planning and conducting advanced vocational training
measures



PRODUCTS AND
SERVICES

Phase model for signing research contracts
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cornerstones
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_> research contract

Contract
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finalization of the
contract by the
partners.
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or Fraunhofer-
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As a special service for our business partners and clients we actively supports the preparation and submission of funding
offer support in the acquisition of funding in order to launch  applications. Our close contact with the decision makers of
innovative projects. Within the framework of cooperative local, regional and national funding institutions allows for
or combined projects, innovative and high-risk projects can an early identification of opportunities and risks during the
be funded and the amount to be invested can be raised. application process and increases the probability of success.

Beyond advice on funding options, our Service Project Team
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ADVANCED VOCATIONAL
TRAINING OFFERS

The Fraunhofer IZI puts strong emphasis on advanced vocational training and career developent of its

employees. The Fraunhofer IZI has been maintaining a successful cooperation with the private academy

WSR for quite some time. The space and modern ambience of the institute’s new main building create

ideal conditions for this very special symbiosis.

The combined services offered comprise the entire field of
advanced corporate training with a focus on internal and
external communication. The comprehensive advanced
training offer is complemented by scientifically up-to-date
seminars held by Fraunhofer researchers. Both the Fraunhofer
IZI and WSR work with selected training staff who all have
university degrees and several years of practical experience.
The trainers are thus profoundly experienced and competent,

particularly from educational and psychological points of view.

Each employee’s commitment, motivation and self-dependent
action are the most important factors for a company’s success
—and the team will be glad to assist in achieving these goals.

More detailed information on our seminars can be found in
our Seminar Catalog at www.izi.fraunhofer.de/
izi_seminare.html or via:

Contact

Eva Martinek
Phone: +49 341 35536-9322
eva.martinek@izi.fraunhofer.de
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Our offers for advanced vocational training have been well
received ever since they have become part of the Fraunhofer
IZI's range of services. In particular, our offers in the context
of project management, negotiation training, management
training, presentation training and workshops for the suc-
cessful acquisition of third-party funding and scientific writing
enjoy great popularity. These offers have been appreciated
by both our regional partners and scientific institutions
throughout Germany.



PRODUCTS AND
SERVICES

According to prior arrangement, the following seminars can For founders of scientific companies:
of course also be offered as in-house seminars. Economic and legal principles

Business economic principles

Instruments of scientific work Employment law
Corporate law

Good Clinical Practice (GCP) Contract law (basics)

Scientific writing Scientific patent law

Technology-oriented business start-up (basics)
Technology-oriented business start-up (advanced seminar)
Management tasks in applied research and science

Successful acquisition of third-party funding Communication and leadership skills
Marketing principles

Self- and time management Leadership seminar |

Project management (basics) Leadership seminar |l

Project management (advanced) Working in and with a team

Communication training
Negotiating successfully
Presentation training
Moderation training
Conflict training

Proper telephone etiquette
Sales training
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Location: Central for interface partners

The Fraunhofer Institute for Cell Therapy and Immunology IZI
is located on the former trade fair grounds in the south-east
of the city of Leipzig. The institute’s premises are only about
a ten minute drive away from the city center and can easily
be reached with public transport. Moreover, many of our
already established and potential future cooperation partners
are located in the immediate vicinity. Among these are, for
example, the BIO CITY Leipzig, the Max Planck Institute for
Evolutionary Anthropology, the clinics and institutes of the
Medical Faculty, the Chemistry Faculty, the Physics Faculty,
the Veterinary Medicine Faculty, as well as the Faculty of Life
Sciences, Pharmacy and Psychology.

BIO CITY Leipzig: a potent neighbor

The BIO CITY Leipzig unites university and industry-related
research under one roof. It houses, for instance, the Bio-
technological-Biomedical Center (BBZ) of the University of
Leipzig and has available space for industrial settlements
in the vicinity. More than 25 cell technology companies
including VITA34, International AG, Haemabank AG and
Curacyte AG are already located there. Cooperations with
the Fraunhofer IZI have been established in the fields of
cell engineering and applied stem cell biology, bioprocess
engineering, protein structure analysis, mass spectroscopy,
molecular cell therapy and molecular pathogenesis.

LOCAL SITUATION

Integrated universities

The university landscape within Leipzig also benefits from
cooperation with the Fraunhofer IZI: the University of Leipzig,
the Leipzig University of Applied Science (HWTK) and the
Graduate School of Management (HHL) have found in the
Fraunhofer IZI a strong partner for research cooperations
and the development of joint programs for teaching and
advanced vocational training, which enhance local attractive-
ness from an economic and scientific point of view. Thus, for
example, students of business administration from the HHL
have already been successfully involved in practical scientific
projects with their development of business plans or market-
ing concepts. A particularly intensive cooperation connects
the Fraunhofer IZI and the Institute for Clinical Immunology
and Transfusion Medicine (IKIT) of the University Leipzig.

Excellence partner: Translational Center for
Regenerative Medicine

One of the most important partners of the Fraunhofer Insti-
tute for Cell Therapy and Immunology IZI is the Translational
Center for Regenerative Medicine (TRM), which was founded
within the framework of the Excellence Initiative 2006 by the
German Federal Ministry of Education and Research and the
Free State of Saxony. Under the auspices of the renowned
immunologist Prof. Dr. Frank Emmrich, institutes from five
faculties established the TRM in order to start conceptional,
pre-clinical and clinical research projects focused on Tissue
Engineering and Materials Sciences (TEMAT), Cell Therapies
for Repair and Replacement (CELLT), Regulatory Molecules
and Delivery Systems (REMOD), Imaging, Modeling, and
Monitoring of Regeneration (IMONIT)
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Established local partners: Almost a dozen

The neighboring partners of the University of Leipzig are,
among others, the Interdisciplinary Center for Clinical
Research (IZKF) and the University Hospital (special field
of transplantation). Institutions relevant for cooperation
are, among others, the Heart Center Leipzig GmbH, the
Helmholtz Center for Environmental Research (UFZ), the
Leibniz Institute for Surface Modification (IOM), the Inter-
disciplinary Center for Bioinformatics (IZBI), the Center
for Clinical Trials Leipzig GmbH (ZKS) and the Center for
Therapeutic Studies (ZET).

BIO CITY (I) with hired Fraunhofer IZI area (la), Faculty of

Veterinary Medicine, institutes and hospitals (1l), Max Planck

Institute for Evolutionary Anthropology (Ill), German National

Library (1V), Translational Centre for Regenerative Medicine (V),

Fraunhofer IZI (VI), extension Fraunhofer IZI (VII).
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Translational Centre for Regenerative Medicine (TRM)

Philipp-Rosenthal-Str. 55
04103 Leipzig
www.trm.uni-leipzig.de

Interdisciplinary Centre for Clinical Research (1ZKF)
Liebigstr. 21

04103 Leipzig

www.izkf-leipzig.de

Center for Biotechnology and Biomedicine (BBZ)
University of Leipzig

Center for Biotechnology and Biomedicine
Deutscher Platz 5

04103 Leipzig

www.bbz.uni-leipzig.de

University Hospital Leipzig AGR
Liebigstr. 18

04103 Leipzig
www.uniklinik-leipzig.de

Heart Center Leipzig GmbH — University Hospital —
Strimpellstr. 39

04289 Leipzig

www.herzzentrum-leipzig.de

Coordination Center for Clinical Trials Leipzig (ZKS)
University of Leipzig

Hartelstr. 16-18

04107 Leipzig

www.kks.uni-leipzig.de



Interdisciplinary Center for Bioinformatics (1ZBI)
University of Leipzig

Hartelstr. 16 - 18

04107 Leipzig

www.izbi.uni-leipzig.de

Max Planck Institutes (MPI)

Max Planck Institute for Human Congnitive and Brain
Sciences

Post office box 500355

04303 Leipzig

www.cbs.mpg.de

Max Planck Institute for Mathematics in the Sciences
Inselstr. 22

04103 Leipzig

www.mis.mpg.de

Max Planck Institute for Evolutionary Anthropology
Deutscher Platz 6

04103 Leipzig

www.eva.mpg.de

Helmholtz Center for Environmental Research GmbH -
UFZ

Permoserstr. 15

04318 Leipzig

www.ufz.de

Leibniz Institute for Surface Modification e.V.
Permoserstr. 15

04303 Leipzig

www.iom-leipzig.de

LOCAL SITUATION

Association for the Advancement of the Health
Economics of the Region Leipzig (VGF) e.V.
Deutscher Platz 5a

04103 Leipzig

www.med-in-leipzig.de

University of Leipzig
Ritterstr. 26

04109 Leipzig
www.uni-leipzig.de

Faculty of Medicine
Liebigstr. 27

04103 Leipzig
www.medizin.uni-leipzig.de

Faculty of Biosciences, Pharmacy and Psychology
Briderstr. 32

04103 Leipzig

www.uni-leipzig.de/~biowiss

Leipzig University of Applied Sciences (HTWK)
Karl-Liebknecht-Str. 132

04277 Leipzig

www.htwk-leipzig.de

Graduate School of Management (HHL)
Jahnallee 59

04109 Leipzig

www.hhl.de
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EVENTS

FRAUNHOFER LIFE SCIENCE
SYMPOSIUM LEIPZIG

“Rapid Prototyping and Scaffolds — New Techniques for Tissue Engineering”

In 2009, the 4" Fraunhofer Life Science Symposium Leipzig
was again organized on a large scale. Parallel to the World
Conference on Regenerative Medicine in the Congress
Center Leipzig, scientists and engineers applied themselves
to the still minor but growing topic of “Rapid Prototyping
and Scaffolds — New Techniques for Tissue Engineering”.

Thus, the Fraunhofer IZI as organizer of the event has once
more brought a specific topic from the field of regenerative
medicine into focus. Rapid prototyping is a broad field of
engineering sciences and only a small branch is occupied
with technologies for regenerative medicine. Because of the
disciplinary gap between medical sciences and engineering,
the Fraunhofer I1ZI was supported in organizing the sympo-
sium by experts in the field of rapid prototyping. In coopera-
tion with the Fraunhofer Additive Manufacturing Alliance and
the Central Germany Rapid Prototyping Network ENFICOS

a pooling of experienced material scientists, engineers and
clinicians could successfully be achieved.

The symbiosis of research fields holds a great promise of
possibilities for all partners. Parallel to the development of
tissue engineering methods for the regeneration of tissues
and organs, the need for scaffolds and adequate biocom-
patible materials is growing. In four conference sessions and
a total of 16 presentations the 4™ Fraunhofer Life Science
Symposium not only presented techniques and materials
but also current and future clinical applications of rapid
prototyping.

This year's symposium will surely encourage cooperations

and promote this new special field in order for this emerging
scientific discipline to grow and to bear fruit some day.
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Investition in Arbeitspli

THE FRAUNHOFER I1ZI

AS HOST

7t Meeting of former chairpersons and heads of
institute of the Fraunhofer-Gesellschaft (EVI)

In July, the Fraunhofer IZI was host to the former chair-
persons and heads of institute of the Fraunhofer-Gesellschaft
on the occasion of their 7t annual meeting. In addition,

the extensive program lead the 40 participants from the
Fraunhofer MOEZ in Leipzig, to the Fraunhofer IWM in Halle
and then on to the pilot plant center of the Fraunhofer IAP in
Schkopau.

At the Fraunhofer I1ZI, head of institute Prof. Dr. Frank
Emmrich welcomed the “EVI” participants and Prof. Dr.
Marion Schick, board member of the Fraunhofer-Gesellschaft,
reported on recent developments at Fraunhofer. The visitors
were then shown around the laboratories of the modern
Fraunhofer IZI, which was very well received.

As the “EVI” meeting is more than just a business appoint-
ment, an appropriate cultural entertainment program was
also provided. On a walking and driving tour around Leipzig
the guests had the opportunity to discover the city together
with former colleagues. The Stasi Museum and Auerbach’s
Cellar were further visit highlights and made the stay of the
EVI participants in Leipzig complete.

74 | Annual Report Fraunhofer 1Z1 2009

Presentation of funding programs: Annual conference
of the European Social Fund (ESF) and the European
Fund for Regional Development (EFRE) at the Fraun-
hofer 1ZI

On September 13™, 2009, the Saxon State Ministry of
Economy and Labor (SMWA) organized the annual confe-
rence of the ESF/EFRE in the premises of the Fraunhofer

IZI and the BIO CITY. Sven Morlok (Saxon State Minister of
Economic Affairs, Labor and Transport), Dirk Ahner (Director-
General for Regional Politics of the European Commission)
and Leina Samuel (Deputy Director-General of Employment,
Social Affairs and Equal Opportunities of the European
Commission) opened the event in the light-flooded atrium of
the Fraunhofer IZI. Subsequently, various speakers illuminated
the funding programs available in Saxony: reports were given
on the effort of the EFRE in project funding for research and
development (R&D) as well as on postgraduate perspectives
such as funding of business foundations by the futureSax
initiative. Further points for discussion were the development
of the regional university and research infrastructure as well
as the availability of specialists in Saxony. In the afternoon,
the guests were given the opportunity to visit the laboratories
of the Fraunhofer IZl and companies in the BIO CITY.



Annual convention of the Fraunhofer Group for
Life Sciences (VLS)

On September 23, 2009, the 25% convention of the Fraun-
hofer Group for Life Sciences was held at the Fraunhofer
IZI. The executive heads of institute, the head of the central
office of the Fraunhofer VLS and the representative of the
central administration congregated in order to discuss the
Group's marketing strategy for the coming year 2010.

In addition to the discussion of suitable marketing
instruments and media, the global media presence of the
Fraunhofer VLS was also reviewed. In 2010, the Alliance

will present itself and its institutes at the BIOTECHNICA
(Hanover), the BIO USA (Chicago), the BIO Japan (Yokohama)
and the AusBiotech (Melbourne). Further focal points of

the convention were the venture capital strategy and the
potential participation in structuring the 8" Framework
Program for Research and Development of the European
Union.

Dr. Claus-Dieter Kroggel, head of the central office of the
Fraunhofer VLS, expressed his satisfaction with the highly
constructive and positive convention. The ceremonial laying
of the foundation stone of the first extension building at
the Fraunhofer IZI brought the long convention day to an
end for the participants.

1 Sven Morlok, Saxon Minister of Economic

Affairs.

2 Former Chairpersons and Heads of Institute

of the Fraunhofer-Gesellschaft.

Announcement of events at the Fraunhofer IZI
in 2010

5 Anniversary of the Fraunhofer 1Z1/
Joint Science Day
April 28" - 29t 2010

General Meeting of BIOSAXONY (registered association)
June 10%, 2010

Awards Ceremony — “Germany, Land of Ideas”,
365 Locations, for the project: BIO CITY CAMPUS
August 5%, 2010

40™ Annual convention of the German Society of
Immunology (University of Leipzig/Campus Augustus-
platz)

September 22" - 251, 2010

Researchers’ Night
September 24™, 2010

Awards Ceremony — “Germany, Land of Ideas”,
365 Locations, for the project: Magna Diagnostic
October 29%, 2010

Fraunhofer Life Science Symposium Leipzig
“Immunotherapy: The Cutting Edge of Stem Cell
Applications”

October 29t - 30t, 2010

Visitors are always welcome.

Detailed information and further links can be
found on www.izi.fraunhofer.de
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SCIENTIFIC PRESENCE

CONVENTIONS AND CONFERENCES

17t Annual Meeting of the German Society for Pediatric Infec-
tiology (DGPI) in cooperation with the Society for Child- and
Youth Rheumatology (GKJR) (V)

April 2M-4%, 2009, Bremen, Germany

19% Annual Meeting of the German Society for Cytometry
DGFZ (P/V)

October, 14"-16%", 2009, Leipzig, Germany

19t Annual Meeting of the Society for Virology (P)

March 18%"-21%, 2009, Leipzig, Germany

2" Science4Life Fair (S)

October 227, 2009, Frankfurt, Germany

2009 Keystone Symposia MicroRNA and Cancer (P)

June 10™- 15", 2009, Keystone, CO, USA

4t X-ray Evening Leipzig (V)

December 9%, 2009, Leipzig, Germany

4t ESN Conference on Advances in Molecular Mechanisms of
Neurological Disorders (P)

July 11t-14% 2009, Leipzig, Germany

52" Annual Meeting of the Pathology Professional Group (V)
March 7t-8™, 2009, Fulda, Germany

5t Annual International Imaging Genetics Conference (P)
January 19%-20%, 20009, Irvine, USA

7t Workshop Sensors & MediTex (V)

October 28™, 2009, Greiz, Germany

8™ Interdisciplinary Allergy Dicussion Leipzig (V)

May 27%, 2009, Leipzig, Germany

8t Saxonian Biotechnology Day (P)

May 26%, 2009, Leipzig, Germany

88" Annual Meeting of the Germany Physiological Society DPG
V)

March 237, 2009, GieBen, Germany

8th Researchfestival (P)

December 18, 2009, Leipzig, Germany

American Anthropological Association Meeting (V)

June 2009, Phoenix, USA

Annual Congress of the Germany Society for Transfusion
Medicine and Immunohematology (P)

September 15%-18™, 2009, Rostock, Germany

Annual Meeting of the Germany Society for Hematology and
Oncology DGHO (V/P)

October 2m-6%, 2009, Heidelberg, Germany

Annual Meeting of the Society for Neuroscience (P)
October 17"-215, 2009, Chicago, USA

Autumn Panel of the Germany Society of Regenerative
Medicine e.V. (V)

November 13, 2009, Berlin, Germany

Autumn Seminar Bioinformatics 2009 (V)

October 215t-25", 2009, Vysoka Lipa, Czech Republic

BIO International Convention (S)

May 18"-21%, 2009, Atlanta, USA

Biotech meets Public (V)

May 62009, Leipzig, Germany

BioVaria (V)

May 8t 2009, Munich, Germany

BIT’s World Congress of Gene (WCG) (V)

December 15t-7t, 2009, Foshan, China

BMBF Challenges BioFuture, GO-Bio/Funding Institution JUlich
(P)

January 26™, 2009, Berlin, Germany

Computational Methods for RNA Analysis (V)

July 26%™- August 8™, 2009, Benasque, Spain

Cooperation Forum Drug Development, Bavaria Innovative (P)
December 3, 2009, Wirzburg, Germany

Course of Immunology (V)

November 12%, 2009, Leipzig, Germany
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European Congress of Immunology (ECI) (P)
September 13- 16™, 2009, Berlin, Germany

Functional Plant Ingredients — Food, Pharma, Cosmetics,
Bavaria Innovative (P)

October 1%, 2009, Wolnzach, Germany

German Conference on Bioinformatics 2009 (P)
September 28t-30™, 2009, Halle/Saale, Germany
German-Singapore Stem Cell Symposium (V)

April 2009, Singapur

Human Pluripotent Stem Cells Symposium (P)

April 224-24%, 2009, Dublin, Ireland

Innovation Days of the Federal Agency for Agriculture and
Food (BLE) (V)

November 25™-26™, 2009, Bonn, Germany

ISSCR 7th Annual Meeting (P)

July 8-11%, 2007, Barcelona, Spain

Learning and Adjustment Disorders — with Special Reference to
Disaster Affected Regions (V)

November 20%-21%, 2009, Leipzig, Germany

Medical Physics and Biomedical Engineering World Congress
2009 (C)

September 7t-12t%, 2009, Munich, Germany

National Symposium for Zoonosis Research (V)

October 7t-8%, 2009, Berlin, Germany

Neuroscience 2009 (P)

October 17-21%, 2009, Chicago, Il, USA

North German Gastroenterologist Congress (V)

January 2009, Hanover, Germany

Regulatory RNA in Prokarytes

June 34-6t, 2009, Berlin, Germany

RNA 2009 (P)

May 26%-30t%, 2009, Madison, WI, USA

Scientific Seminar Texas A&M (V)

October 20%, 2009, College Station, Texas, USA

Scientific Seminar, Cleveland Clinic (V)

October 227, 2009, Cleveland, OH, USA
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Scientific Seminar, Harvard Medical School (V)

October 234, 2009, Boston, MA, USA

Scientific Seminar, Medical School of University of Texas (V)
October 29%, 2009, Houston, Texas, USA

Seminar Series Newcastle University (V)

February 2009, Newcastle, UK

SENS 11l (V)

September 6%-10™, 2009, Cambridge, UK

SMI Workshop (V)

February 2009, London, UK

TRM-Retreat (P)

October 19™-20%, 2009, Wittenberg, Germany

UC System-Wide Technology Transfer Forum on Stem Cell
Research and Regenerative Medicine (V)

April 15", 2009, San Francisco, CA, USA

World Conference on Regenerative Medicine (P)

October 29t"-31%, 2009, Leipzig, Germany

World Health Summit — Future Challenges, Global Visions (S)
14.-18.10.20009, Berlin, Germany

World Immune Regulation Meeeting

March 29t - April 1%, 2009, Davos, Switzerland

XXIVth International Symposium on Cerebral Blood Flow,
Metabolism and Function (P)

June 29"-July 3¢, 2009, Chicago, USA

XXIVth International Symposium on Cerebral Blood Flow,
Metabolism and Function and the IXth International Con-
ference on Quantification of Brain Function with PET (V)
June 29™-July 3¢, 2009, Chicago, USA

XXXI. Congress of the German Society for Child and Youth
Psychiatry DGKJP (V)

March 4t-7t%, 2009, Hamburg, Germany

V = Oral presentation
S = Stand
P = Poster



PARTNERS

Research partners

Arizona State University, School of Life Sciences, Arizona, USA

Association CARDIO-MONDE, Laboratory of Biosurgical Research,
Paris, France

Central Institute for Experimental Animals, Kawasaki, Kanagawa,
Japan

Centre National de la Recherche Scientifique, Institut de Génétique
Moléculaire de Montpellier, Montpellier, France

Centre of Molecular and Macromolecular Studies, Engineering of
Polymeric Materials, Lodz, Poland

Fraunhofer Institute for Interfacial Engineering and Biotechnology
IGB, Stuttgart, Germany

Fraunhofer Institute for Manufacturing Engineering and Automation
IPA, Stuttgart, Germany

Fraunhofer Institute for Mechanics of Materials IWM, Halle/Saale,
Germany

Freie Universitat Berlin (Free University of Berlin), Veterinary Medicine,
Berlin, Germany

SCIENTIFIC PRESENCE

Helmholtz Center for Environmental Research UFZ, Department
Proteomics | Department Environmental Immunology | Department
Environmental Microbiology, Leipzig, Germany

Hospital “Rudolf-Elle”, Chair for Orthopedy of the University
Hospital, Faculty of Medicine, Friedrich Schiller University Jena,

Jena, Germany

Spain

Julius-Maximilians University of Wirzburg, Medical Faculty, Institute
for Virology and Immunobiology, Wiirzburg, Germany

Ludwig-Maximilians-University Munich, Department Biology Il |
Faculty for Veterinary Medicine, Munich, Germany

Martin Luther University Halle-Wittenberg, Faculty of Natural
Sciences | — Biomedical Sciences, Institute for Biology, Division of
Genetics | Faculty of Natural Sciences Il — Chemistry and Physics,
Institute for Physics, Halle, Germany

Max Planck Institute for Evolutionary Anthropology, Department of
Evolutionary Genetics, Leipzig, Germany

Max Planck Institute for Infection Biology, RNA Biology, Berlin,
Germany

Municipal Hospital St. Georg Leipzig, Robert Koch Clinic, Leipzig,
Germany

National Cancer Institute at Frederick, Center for Cancer Research |
HIV Drug Resistance Program, Frederick, USA
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Norwegian Radium Hospital Oslo, Dept. of Genetics, Oslo, Norway

Otto von Guericke University Magdeburg, Medical Faculty, Magde-
burg, Germany

Radboud University Nijmegen Medical Centre, Experimental Urology,
Nijmegen, The Netherlands

Royal College of Surgeons in Ireland RCSI, Neurodegeneration
Physiology & Medical Physics, Dublin, Ireland

Saarland University Hospital and Faculty of Medicine of the Saarland
University, Homburg/Saar, Germany

Shanghai Institutes for Biological Science, MPG-CAS Partner Institute,
Shanghai, China

Southern Medical University China, South Genomics Research
Center, Guangzhou, China

St. Elisabeth Hospital Leipzig, Breast Center | Urology, Leipzig,
Germany

St. Georg Hospital, Academic Teaching Hospital of the University

of Leipzig, Clinic for Internal Oncology and Hematology, Leipzig,
Germany

Universitat Ramon Llull Fundacié Privada, Barcelona Bioengineering
Center, Institut Quimic de Sarria, Barcelona, Spain

University Hospital Carl Gustav Carus, Clinic for Urology | Faculty of
Medicine Carl Gustav Carus, Dresden, Germany

University Hospital Jena, Clinic for Child and Youth Psychiatry and
Psychotherapy, Jena, Germany

80 | Annual Report Fraunhofer IZl 2009

University Hospital Leipzig, Clinic for Urology, Leipzig, Germany

University Hospital Schleswig-Holstein — Campus Kiel, Clinic for
Applied Cell Therapy, Kiel, Germany

University of California Riverside, College for Natural and Agricultural
Sciences, Riverside, CA, USA

University of Essen, Institute for Hygiene and Industrial Medicine,
Essen, Germany

University of GieBen, Department of Rheumatology and Clinical
Immunology, GieBen, Germany

University of Hamburg, Center for Bioinformatics, Hamburg,
Germany

University of Leipzig, Faculty of Biosciences, Pharmacy and Psycholo-
gy | Faculty of Chemistry and Mineralogy | Faculty of Mathematics
and Informatics | Faculty of Veterinary Medicine | Translational
Centre for Regenerative Medicine TRM | Centre of Biotechnology
and Biomedicine | Interdisciplinary Center for Bioinformatics,
Leipzig, Germany

University of Queensland, Institute for Molecular Bioscience, St Lucia,
Brisbane, Australia



SCIENTIFIC PRESENCE

Washington University in St. Louis, School of Medicine, Department Industry partners

of Medicine, Division of Infectious Diseases, Saint Louis, MO, USA

------------------------------------------------------------ ACOMED Statistik

Weizmann Institute of Science, Department of Molecular Genetics, = === === s s s s s e e e
Rehovot, Israel Affimed Therapeutics AG

Westphalian Wilhelms University Minster, Faculty of Medicine, AID GmbH

Mdnster, Germany e oo
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DRK-Blutspendedienst NSTOB
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OHMI Analytik GmbH

ZEDIRA GmbH



SCIENTIFIC PRESENCE

QUALIFICATION

Internal Advanced Vocational Training Negotiate Successfully

WSR Seminare, Hamburg, Germany
Application Training MoFlo XDP oo
Beckman Coulter GmbH, Krefeld, Germany Preparation for and Experience in Government Inspections
------------------------------------------------------------ Fraunhofer Institute for Toxicology and Experimental Medicine ITEM,
Application Training WAVE CultiBag RM Hanover, Germany
Sartorius AG, Gottingen, Germany e oo
------------------------------------------------------------ Presentation Training
Acquisition of Third-Party Funds Fraunhofer 1ZI, Leipzig, Germany
WSR Seminare, Hamburg, Germany e oo
------------------------------------------------------------ Project Management
Communication Training WSR Seminare, Hamburg, Germany
WSR Seminare, Hamburg, Germany e oo
------------------------------------------------------------ Scientific Writing
Employee Assessment Fraunhofer I1ZI, Leipzig, Germany
Fraunhofer IZI, Leipzig, Germany e oo
------------------------------------------------------------ Statistics
GLP Training Fraunhofer I1ZI, Leipzig, Germany
Fraunhofer Institute for Toxicology and Experimental Medicine ITEM, = === === s mm o e e e e e e e e e e
Hanover, Germany Team Management
------------------------------------------------------------ smile.medibiz, Leipzig, Germany
Liability of Executive Directors and Partnersin @ GmbH =~ oo o m i oo e

(German LLC)
smile.medibiz, Leipzig, Germany

MoFLo XDP Training
Beckman Coulter GmbH, Krefeld, Germany
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External Advanced Vocational Training

4% Small Animal Imaging Workshop

Werner Siemens Foundation, Tubingen, Germany

Advanced Training “Neurology”

Timmendorfer Tierarzteseminare (Veterinary Seminars), Niendorf,
Germany

Allergology/Infectiology

PD Dr. G. Hoheisel, Leipzig, Germany
Anthracycline-induced Extravasation Injury
TOPOTARGET A/S Copenhagen, Leipzig, Germany
Cell-based Assays — from Apoptosis to Cytotoxicity
Promega, Leipzig, Germany

Course for Animal Experiments

University of Leipzig, Medical Experimental Center MEZ, Leipzig,
Germany

Course on Experimental Zoology

University of Leipzig, Medical Faculty, Leipzig, Germany

DRG Documentation

University of Leipzig, Training Center IMISE, Leipzig, Germany
FACS Course (FC 500 Training)

Beckman Coulter GmbH, Krefeld, Germany

FACS Stem Cell Diagnostics

Beckman Coulter Inc., Frankfurt/Main, Germany

Faculty Member Training

University of Leipzig, Medical Faculty, Leipzig, Germany
Gastric Seminar 2009/2010

Norgine GmbH, Leipzig, Germany
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General and Internal Medicine

Evangelical Deaconess Hospital, Leipzig, Germany

Genetic Analysis with FAMHAP

University of Bonn, Bonn, Germany

GMP

University of Leipzig, Translational Center for Regenerative Medicine
TRM, Leipzig, Germany

Intracellular Proteins/Bead Technology

Becton Dickinson GmbH, Heidelberg, Germany

Laboratory Course Real-time PCR

EuroGene GmbH, Leipzig, Germany

Medical Specialist Training for Internal Medicine

PD Dr. Hoheisel Leipzig/University of Leipzig, Hematology/Oncology,
Leipzig, Germany

Microsurgical Operations

berliner fortbildungen, Berlin, Germany

Munich Seminar on Veterinary Clinical Studies

KLIFOVET, Munich, Germany

New Concepts in Flow Cytometry

Beckman Coulter/University of Leipzig, Translational Center for Rege-
nerative Medicine TRM, Leipzig, Germany

Pharmaceutical Chemistry

University of Leipzig, Leipzig, Germany

Pharmaceutical Technology

University of Leipzig, Leipzig, Germany

Pharmacology |

University of Leipzig, Leipzig, Germany

Preparation of GMP in the R&D Phase

BB Life Seminare, Berlin, Germany



Quality and Safety for Tissues and Tissue Preparations
Concept Heidelberg, Heidelberg, Germany

Section Seminar

German Society of Veterinary Medicine, Fulda, Germany

Spring School on Immunology

DGl, Ettal, Germany

Stem Cell Transplantation — Quality Control and Immuno-
monitoring

Beckman Coulter, Frankfurt/Main, Germany

Steritest School Training

Millipore GmbH, Hanover, Germany

User Seminar Flow Cytometry

Becton Dickinson GmbH, Heidelberg, Germany

User Seminar Real-time Cell Analysis

Roche Applied Science GmbH, Fulda, Germany

Veterinary Medicine, Block Course I/11

Academy of Veterinary Advanced Training (ATF), Berlin, Germany
Veterinary Medicine, Block Course IIl/IV

Academy of Veterinary Advanced Training (ATF), GieBen, Germany

SCIENTIFIC PRESENCE

Teaching Activities

13t Workshop on Children’s Immunology, Grimma-Hofgen,
Germany

Biomarkers of Rheumatoid Arthritis and Chronic Inflammatory Bowel
Diseases (C)

EuroGene GmbH, Leipzig, Germany

Academy for Advanced Vocational Training (Biochemistry) (L)
Merial Symposium: New Vaccination Strategies against
Salmonellae, Hamburg, Germany

Immunity to Salmonellae — Principles, Vaccination Strategies,
Diagnostics (C)

Roche Applied Science Marketing Meeting, Mannheim,
Germany

Measurement and Kinetic Analysis of Real-time Cell Reactions (C)
Roche Symposium “Neue Wege in der Real-time Zellanalyse”
(New Pathways in Real-time Cell Analysis), Berlin/Cologne/
Hanover, Germany

Measurement and Kinetic Analysis of Real-time Cell Reactions (C)
Detection and Kinetic Analysis of Cell Reactions in Practice (C)
University of Leipzig

Acute Leukemia (S)

Autoimmune Diseases (C)

Development of Marker Vaccines (S)

Environmental Medicine, QSB (C)

Genetic Basis of Dyslexia (L)

Hybridoma Cell Culture Technique for the Production of Monoclonal
Antibodies (L)

Immunological Lecture Series (L)

Immunology (PBL/P/L/C/S)

Introduction Clinical Medicine (C)

Lymphomas (S)

Medical Biotechnology (L)

New Concepts in the Development of Vaccines (L)
Pharmaceutical Biology: Basis of Immunology (L)

Practical Training: Main Focus Biomedicine (P)

Regenerative Medicine (L)

Regenerative Medicine/Medical Biotechnology (S)

Transfusion Medicine (S)

L = Lecture or student training
and teaching

S = Seminar

P = Practical training

C = Course

PBL = Problem-based learning
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EVALUATOR ACTIVITIES AND
ASSOCIATION MEMBERSHIPS

Evaluator Activities

American Journal of Respiratory and Critical Care Medicine
Prof. Dr. Ulrich Sack

American Journal Physiology

Dr. Alexander Deten

Analytical Chemistry Insights

Prof. Dr. Ulrich Sack

Annals of Rheumatic Diseases

Prof. Dr. Ulrich Sack

Bioinformatics

Dr. J6rg Hackermdiller
Biotechnology and Bioengineering
Prof. Dr. Nicole zur Nieden

BMC Medical Genetics

Holger Kirsten

Cardiovascular Drugs and Therapy
Dr. Alexander Deten

Cardiovascular Research

Dr. Alexander Deten

Cell Proliferation

Prof. Dr. Ulrich Sack
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Cellular and Molecular Life Sciences
Prof. Dr. Frank Emmrich (Advisory Board)
Prof. Dr. Nicole zur Nieden

Circulation

Dr. Alexander Deten

Circulation Research

Dr. Alexander Deten

Clinical Chemistry

Prof. Dr. Ulrich Sack

Clinical Chemistry and Laboratory Medicine
Prof. Dr. Ulrich Sack

Current Stem Cell Research and Therapy
Prof. Dr. Nicole zur Nieden

Cytometry A

Prof. Dr. Ulrich Sack

Cytotherapy

Daniel-Christoph Wagner

Deutsche Medizinische Wochenschrift
Prof. Dr. Ulrich Sack

DFG

Dr. Alexander Deten

Disease Markers and Cancer Biomarkers
Prof. Dr. Ulrich Sack

Engineering in Life Sciences

Prof. Dr. Ulrich Sack



Europaische Forschungsinitiative - EUREKA
(European Research Initiative)

Dr. Gerno Schmiedeknecht

European Journal Physiology

Dr. Alexander Deten

Future Drugs — Expert Reviews Vaccines

Dr. Jorg Lehmann

Future Virology

Dr. J6rg Baumann

German Medical Science

Prof. Dr. Ulrich Sack

Journal of Artificial Intelligence in Medicine
Prof. Dr. Ulrich Sack

Journal of Biological Chemistry

Dr. J6rg Baumann

Journal of Biophotonics

Prof. Dr. Ulrich Sack

Journal of Cellular and Molecular Life Sciences
Dr. Alexandra Stolzing

Journal of Molecular Medicine

Prof. Dr. Ulrich Sack

Journal of Neural Transmission

Dr. Alexandra Stolzing

Journal of Orthopedic Research

Prof. Dr. Ulrich Sack

Journal of Pharmacology and Experimental Therapeutics
Prof. Dr. Ulrich Sack

Journal of Rejuventation Research

Dr. Alexandra Stolzing

Journal of Rheumatology

Prof. Dr. Ulrich Sack

SCIENTIFIC PRESENCE

Lung Cancer

Prof. Dr. Ulrich Sack

Medical Research Council, UK, Funding Agency
Prof. Dr. Nicole zur Nieden

Neurobiology of Aging

Daniel-Christoph Wagner

Osteoarthritis and Cartilage

Prof. Dr. Ulrich Sack

Pathobiology

Prof. Dr. Ulrich Sack

Planta Medica

Dr. Alexander Deten

PLoS One

Dr. Jorg Baumann

PSB Pacific Symposeon on Biocomputing
Dr. Jorg Hackermdiller

Respiratory Medicine

Prof. Dr. Ulrich Sack

Rheumatology International

Prof. Dr. Ulrich Sack

Stroke

Daniel-Christoph Wagner

Telethon

Dr. Alexander Deten

The Open Vaccine Journal

Dr. Jorg Lehmann (Editorial Board — Nominierung)
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The Open Veterinary Science Journal
Dr. J6rg Lehmann (Editorial Board)

Transfusion Medicine and Hemotherapy

Prof. Dr. Ulrich Sack

Veterinary Immunology and Immunopathology
Dr. Jorg Lehmann

Virology

Dr. Jorg Baumann

Zeitschrift fur Regenerative Medizin

(Journal of Regenerative Medicine)

Prof. Dr. Frank Emmrich
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Association Memberships

American Heart Association

Dr. Alexander Deten

American Society of Hematology

Dr. Christoph Schimmelpfennig

Arbeitskreis Experimentelle Stammzelltransplantation
(Study-group Experimental Stem Cell Transplantation)
Dr. Stephan Fricke

BioSaxony e.V.

Dr. Christian Zilch

British Society of Research into Ageing

Dr. Alexandra Stolzing

CellNet

Prof. Dr. Nicole zur Nieden

Deutsche Gesellschaft fir Alternsforschung
(German Society for Gerontology)

Dr. Alexandra Stolzing

Deutsche Gesellschaft fur Geriatrie und Gerontologie
(German Society of Gerontology and Geriatrics)
Dr. Alexandra Stolzing

Deutsche Gesellschaft fur Immunologie (DGfl)
(German Society for Immunology)

Dr. Jorg Lehmann

Dr. Nasr Hemdan

Dr. Stephan Fricke

Prof. Dr. Frank Emmrich

Prof. Dr. Ulrich Sack (Delegierter)

Deutsche Gesellschaft fiir Kardiologie

(German Cardiac Society)

Dr. Alexander Deten

Deutsche Gesellschaft fir Zoologie

(German Society for Zoology)

Dr. Gustavo Rodrigues Makert dos Santos
Deutsche Physiologische Gesellschaft

(German Society of Physiology)

Dr. Alexander Deten



Deutsche Vereinte Gesellschaft fur Klinische Chemie und
Laboratoriumsmedizin (DGKL) (German Society for Clinical
Chemistry and Laboratory Medicine)

Prof. Dr. Ulrich Sack

Deutscher Hochschulverband (German Association of University
Professors and Lecturers)

Dr. Alexander Deten

European Autoimmunity Standardization Initiative (EASI)
Prof. Dr. Ulrich Sack (Vorstand)

European Molecular Biology Laboratory Alumni Association
Dr. Sebastian Ulbert

European Society for Clinical Call Analysis (ESCCA)

Prof. Dr. Ulrich Sack (Vorstand)

Forschungsplattform Zoonose (Research Platform Zoonosis)
Dr. Sebastian Ulbert

Freunde der Veterindrmedizinischen Fakultat der Universitat
Leipzig e.V. (Friends of Veterinary Medicine Faculty of the
University of Leipzig)

Dr. Jorg Lehmann

Gesellschaft Deutscher Chemiker e.V. (GDCh)

(German Chemical Society)

Dr. Michael Szardenings

Gesellschaft fir Biochemie und Molekularbiologie (GBM)
(Society for Biochemistry and Molecular Biology)

Dr. Michael Szardenings

Dr. Samiya Al-Robaiy

Gesellschaft fir Regenerative Medizin

(German Society for Regenerative Medicine)

Dr. Alexandra Stolzing (Wissenschaftler Beirat)

Dr. Stephan Fricke

Prof. Dr. Frank Emmrich

Gesellschaft fur Versuchstierkunde (GV-SOLAS)

(Society for Laboratory Animals)

Dr. J6rg Lehmann

Gesellschaft zur Férderung der Immundiagnostik (GfID)
(Association for the Advancement of Immune Diagnostics)
Prof. Dr. Ulrich Sack (Vorstand)

International Society for Cellular Therapy

Dr. Alexandra Stolzing

SCIENTIFIC PRESENCE

International Society for Heart Research

Dr. Alexander Deten

International Society for Stem Cell Research (ISSCR)
Anke Dienelt

Prof. Dr. Nicole zur Nieden

Vuk Savkovic

International Society for Stem Cell Research

Dr. Alexandra Stolzing

International Study Group for Stem Cell Therapy
Prof. Dr. Nicole zur Nieden

Netzwerk Molekulare Bildgebung

(Network Molecular Imaging)

Dr. Christian Zilch

REGENERATE, EEIG

Prof. Dr. Nicole zur Nieden

Society for Cryobiology

Dr. Alexandra Stolzing

Society for Neuroscience

Alexander Kranz

Bjorn Nitzsche

Daniel-Christoph Wagner

Teresa von Geymuiller

Vilia Zeisig

The RNA Society

Dr. Jorg Hackermdller

Zentrale Tierschutzkommission der Landesdirektion Leipzig
(Central Committee for Animal Protection, Directorate Leipzig)
Dr. Jorg Lehmann
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PRIZES

Partec GmbH bestows World AIDS Day Award

In September 2009, the biotechnological company Partec
GmbH, Gorlitz/Germany, bestowed the “Partec World AIDS
Day Award” for a cooperation project of the University of
Gondar (Ethiopia), the University of Leipzig and the Fraunhofer
1ZI (Virus-Host-Interaction Unit). On the occasion of the World
AIDS Day 2008, Partec had declared a worldwide competition
in which research consortia that are committed to the fight
against HIV/AIDS could participate. The international winning
team convinced the judges with a sustainable project con-
necting patient care with the study of co-infections and the
training of students and physicians. With the 52,000 Euros prize
money the winning project will be supported for the period

of one year with the required equipment and reagents for
HIV/AIDS diagnostics.

Formula.1 research grant on the topic of

miRNAs in prostate carcinoma

for Kerstin Ullmann and Katharina Schutt from the RNomics Unit
Poster Award — Research Festival Leipzig/Category: “Regenerative
Medicine” for Antje Arnold from the Stem Cell Biology Unit
Development of an RNA-based reprogramming system for the
derivation of human IPS cells.

Grant for the Promotion of Technical Assistants for Stephanie Tuche
from the Immune Tolerance Unit

Stiftung Begabtenforderungswerk berufliche Bildung Gemeinnitzige
Gesellschaft mbH (Scholarship Foundation for Professional Training,
non-profit LLC)

ZONTA Special Award (German Youth Science Competition

"Jugend Forscht”) for Anne Klose, who authored the scientific
paper

“Das DC-SIGN Molekul — Ein neuer Ansatzpunkt im Kampf
gegen AIDS" (The DC-SIGN molecule — A novel approach in the
fight against AIDS)

in the context of a so-called BELL (BEsondere LernLeistung =

an extraordinary learning achievement) in the Virus-Host-Interaction
Unit
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1Q Innovation Award

A cooperation project of the Institute of Biochemistry,
University of Leipzig (Prof. Dr. Gerd Birkenmeier) together
with the Fraunhofer IZI (Dr. Wilhelm Gerdes) won the second
place of the IQ Innovation Award 2009 in the cluster “Food
Economy”. The project comprised the development of a
functional food — viz the spread “CurcuNat”. To this end,
the scientists investigated the mode of action of curcumin,
a plant component of the spice curcuma, and found that it
plays a role in the sugar metabolism of cells. Curcumin acts
as a suppressor of inflammation and provide a basis for the
treatment of many diseases including tumors, diabetes and
Alzheimer's disease. Enriched with omega-3 fatty acids and
vitamins, the spread could make a future contribution to a
healthy daily nutrition.

Magna Diagnostics wins business plan competition

In April, the diagnostics company Magna Diagnostics, Leipzig, a
spin-off from the Fraunhofer I1ZI founded by Dr. Christian Zilch,
Dr. Wilhelm Gerdes and Dr. Sonya Faber, was awarded the prize
for the best business and marketing concept in the field of
bio-/nanotechnology in the second phase of the Saxon business
plan competition futureSax 2009. It is the company’s objective
to develop a fast, inexpensive and easy-to-operate diagnostic
system that can be employed on the patient directly on site.
This is achieved by using minute magnetic particles. A blood
sample is sufficient for the particles to pass fully automatically
through the system by means of magnetic forces. At the end of
the process chain, detection is conducted by means of highly
sensitive magnetic sensor technology.



PUBLICATIONS

Journal Articles

Althues H, Potschke P, Kim G M, Kaskel S.

Structure and Mechanical Properties of Transparent ZnO/PB-
DMA Nanocomposites.

Journal of Nanoscience and Nanotechnology 9 (2009), 4, S. 2739-
2745.

Asran A, Michler G H, Kim G M, Seydewitz V.

Nanofibres from polymer nanocomposite by electrostatic
spinning process.

6th Int. Conf. of Textile Research Division, Textile Processing: State of
the art & Future Developments 2009; 018-025.

Aupperle H, Thielebein J, Kiefer B, Méarz I, Dinges G, Schoon HA,
Schubert A.

Expression of genes encoding matrix metalloproteinases
(MMPs) and their tissue inhibitors (TIMPs) in normal and
diseased canine mitral valves.

J Comp Pathol. 140 (2009), 4, S. 271-277.

Chauhan B, Disanza A, Choi SY, Lou M, Beggs HE, Scita G, Faber S,
Zheng Y, Lang RA.

Cdc42 and IRSp53-dependent contractile filopodia tether
presumptive lens and retina to coordinate epithelial invagina-
tion.

Development 136 (2009), 21, S. 3657-3667.

Borte S, Liebert UG, Borte M, Sack U.

Efficacy of measles, mumps and rubella revaccination in
children with juvenile idiopathic arthritis treated with
methotrexate and etanercept.

Rheumatology 48 (2009), 2, S. 144-148.

Borte S, Pan-Hammarstrom Q, Liu C, Sack U, Borte M, Wagner U,
Graf D, Hammarstrom L.

Interleukin-21 restores immunoglobulin production ex vivo
in patients with common variable immunodeficiency and
selective IgA deficiency.

Blood 114 (2009), 19, S. 4089-4098.

SCIENTIFIC PRESENCE

Burkhardt J, Petit-Teixeira E, Teixeira VH, Kirsten H, Garnier S,
Ruehle S, Oeser C, Wolfram G, Scholz M, Migliorini P, Balsa A,
Westhovens R, Barrera P, Alves H, Pascual-Salcedo D, Bombardieri S,
Dequeker J, Radstake TR, Van Riel P, van de Putte L, Bardin T, Prum B,
Buchegger-Podbielski U, Emmrich F, Melchers |, Cornelis F, Ahnert P.
Association of the X-chromosomal genes TIMP1 and IL9R with
rheumatoid arthritis.

J Rheumatol. 36 (2009), 10, S.2149-2157.

Chung NP, Breun SK, Bashirova A, Baumann JG, Martin TD,
Karamchandani JM, Rausch JW, Le Grice SF, Wu L, Carrington M,
Kewalramani VN.

HIV-1 transmission by DC-SIGN is regulated by determinants
in the carbohydrate recognition domain that are absent in
L-SIGN.

J Biol Chem. 285 (2010), 3, S. 2100-112. First Published on October
15, 2009.

doi: 10.1074/jbc.M109.030619

Conant G, Stadler PF.

Solvent exposure imparts similar selective pressures across a
range of yeast proteins.

Molecular biology and evolution. 26 (2009), 5, S. 1155-1161.

Fisher M, Feuerstein G, Howells DW, Hurn PD, Kent TA, Savitz SI,

Lo EH; STAIR Group.

Update of the stroke therapy academic industry roundtable
preclinical recommendations.

Stroke.40 (2009), 6, S. 2244-2250.

Fricke S, Ackermann M, Stolzing A, Schimmelpfennig C, Hilger N,
Jahns J, Hildebrandt G, Emmrich F, Ruschpler P, Pésel C, Kamprad M,
Sack U.

Allogeneic non-adherent bone marrow cells facilitate hemato-
poietic recovery but do not lead to allogeneic engraftment.
PLoS One 4 (2009), 7 :e6157.

doi:10.1371/journal.pone.0006157
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Fricke S, Fricke C, Schimmelpfennig C, Oelkrug C, Schonfelder U,
Blatz R, Faber S, Zilch C, Hilger N, Ruhnke M, Rodloff A.

New Real-time PCR assay for the differentiation of Candida
species.

Applied Microbiology 2009 (accepted JAM-2009-2135).

Gessner C, Rechner B, Hammerschmidt S, Kuhn H, Hoheisel G,
Sack U, Ruschpler P, Wirtz H.

Angiogenic markers in breath condensate identify non-small
cell lung cancer.

Lung Cancer. 2009 Jul 30. [Epub ahead of print]
doi:10.1016/j.lungcan.2009.06.010

Gonzalez GE, Rabald S, Briest W, Gelpi RJ, Seropian |, Zimmer HG,
Deten A.

Ribose treatment reduced the infarct size and improved heart
function after myocardial infarction in rats.

Cell Physiol Biochem. 24 (2009), 3-4, S. 211-218.

Hartig W, Reichenbach A, Voigt C, Boltze J, Bulavina L,
Schuhmann MU, Seeger J, Schusser GF, Freytag C, Grosche J.
Triple fluorescence labelling of neuronal, glial and vascular
markers revealing pathological alterations in various animal
models.

J Chem Neuroanat. 37 (2009), 2, S. 128-138.

Heinrich A, Riethmdiller D, Gloger M, Schusser GF, Giese M, Ulbert S.
RNA interference protects horse cells in vitro from infection
with Equine Arteritis Virus.

Antiviral Research, 81 (2009), 3, S. 209-216.

Heintz D, Gallien S, Wischgoll S, Ullmann AK, Schaeffer C,
Kretzschmar AK, van Dorsselaer A, Boll M.

Differential membrane proteome analysis reveals novel
proteins involved in the degradation of aromatic compounds
in Geobacter metallireducens.

Mol Cell Proteomics. 8 (2009), 9, S. 2159-2169.

Hellmuth M, Imrich W, Klockl W, Stadler PF.

Approximate graph products.

European journal of combinatorics. 30 (2009), 5, S. 1119-1133.
Herberth G, Gubelt R, Roder S, Kramer U, Schins RP, Diez U,

Borte M, Heinrich J, Wichmann HE, Herbarth O, Lehmann |,

LISA plus study group.

Increase of inflammatory markers after indoor renovation
activities: the LISA birth cohort study.

Pediatr. Allergy Immunol. 20 (2009), 6, S. 563-570.
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Hertel J, De Jong D, Marz M, Rose D, Tafer H, Tanzer A,
Schierwater B, Stadler PF.

Non-coding RNA annotation of the genome of Trichoplax
adhaerens.

Nucleic acids research. 37 (2009), 5, S. 1602-1615.

Hoffmann S, Otto C, Kurtz S, Sharma CM, Khaitovich P, Vogel J,
Stadler PF, Hackermdiller J.

Fast Mapping of Short Sequences with Mismatches, Insertions
and Deletions Using Index Structures.

PLoS Comput Biol. 5 (2009), 9:e1000502
doi:10.1371/journal.pcbi. 1000502

Kaczkowski B, Torarinsson E, Reiche K, Havgaard JH, Stadler PF,
Gorodkin J.

Structural profiles of human miRNA families from pairwise
clustering.

Bioinformatics. 25 (2009), 3, S. 291-294.

Kaczkowski B, Torarinsson E, Reiche K, Havgaard JH, Stadler PF,
Gorodkin J.

Structural profiles of human miRNA families from pairwise
clustering.

Bioinformatics.25 (2009), 3, S. 291-294.

Kirsten H, Burkhardt J, Hantmann H, Hunzelmann N, Vaith P,
Ahnert P Melchers .

5HT2A polymorphism His452Tyr in a German Caucasian
systemic sclerosis population.

Arthritis Res Ther. 11 (2009), 2, S. 403.

Kirsten H, Petit-Teixeira E, Hantmann H, Reichardt J, Burkhardt J,
Emmrich F Cornelis F, Ahnert P.

A family-based study does not support the association of a
functional polymorphism in the gene for endothelial nitric
oxide synthase with risk for rheumatoid arthritis.

Scand J Rheumatol. 2009; 2:1-2 [Epub ahead of print].

DOI 10.1080/03009740802668547

Kirsten H, Petit-Teixeira E, Scholz M, Hasenclever D, Hantmann H,
Heider D, Wagner U, Sack U, Hugo Teixeira V, Prum B, Burkhardt J,
Pierlot C, Emmrich F, Cornelis F, Ahnert P.

Association of MICA with rheumatoid arthritis independent
of known HLA-DRB1 risk alleles in a family-based and a case
control study.

Arthritis Res Ther. 11 (2009), 3, R60.

doi:10.1186/ar2683



Kramer U, Sugiri D, Ranft U, Krutmann J, von Berg A, Berdel D,
Behrendt H, Kuhlbusch T, Hochadel M, Wichmann HE, Heinrich J,
GINIplus and LISAplus study groups.

Eczema, respiratory allergies, and traffic-related air pollution
in birth cohorts from small-town areas.

J. Dermatol. Sci. 56 (2009), 2, S. 99-105.

Krupka I, Knauer J, Lorentzen L, O'Connor TP, Saucier J,
Straubinger RK.

Borrelia burgdorferi sensu lato species in Europe induce diverse
immune responses against C6 peptides in infected mice.

Clin Vaccine Immunol. 16 (2009), 11, S. 1546-1562.

Lee SM, Grass G, Kim G M, Dresbach C, Zhang L, Gésele U, Knez M.
Low-temperature ZnO atomic layer deposition on
biotemplates: flexible photocatalytic ZnO structures from
Eggshell Membranes.

Physical Chemistry Chemical Physics 11 (2009), 19, S. 3608-3614.
Meier H, Bullinger J, Marx G, Deten A, Horn LC, Rassler B,

Zimmer HG, Briest W.

Crucial role of interleukin-6 in the development of norepine-
phrine-induced left ventricular remodeling in mice.

Cell Physiol Biochem. 23 (2009), 3-4, S. 327-334.

Mdller M, Lutter D, Pischel AW.

Persistence of the cell-cycle checkpoint kinase Wee1 in SadA-
and SadB-deficient neurons disrupts neuronal polarity.

J Cell Sci. 123 (2010), Pt 2, S. 286-94. Epub 2009 Dec 21

Rupf S, Lehmann A, Hannig M, Schafer B, Schubert A, Feldmann U,
Schindler A.

Killing of adherent microbes by a non-thermal atmospheric
plasma jet.

J Med Microbiol. 59 (2010), Pt 2, S. 206-12. Epub 2009 Nov 12
Sack U, Conrad K, Csernok E, Frank I, Hiepe F, Krieger T,
Kromminga A, Landenberg P, Messer G, Witte T, Mierau R,

die deutsche EASI-Gruppe (European Autoimmunity Standardization
Initiative).

Autoantikérpernachweis mittels indirekter Immunfluoreszenz
an HEp-2-Zellen.

Dtsch Med Wochenschr. 134 (2009), 24, S. 1278-1282.

SCIENTIFIC PRESENCE

Sack U, Conrad K, Csernok E, Frank I, Hiepe F, Krieger T,

Kromminga A, von Landenberg P, Messer G, Witte T, Mierau R,
German EASI (European Autoimmunity Standardization Initiative).
Autoantibody detection using indirect immunofluorescence on
HEp-2 cells.

Ann. N. Y. Acad. Sci. 1173 (2009), S. 166-73.

Saver JL, Albers GW, Dunn B, Johnston KC, Fisher M,

STAIR VI Consortium.

Stroke Therapy Academic Industry Roundtable (STAIR) recom-
mendations for extended window acute stroke therapy trials.
Stroke. 40 (2009), 7, S. 2594-2600.

Scheibye-Alsing K, Hoffmann S, Frankel A, Jensen P, Stadler PF,
Mang Y, Tommerup N, Gilchrist MJ, Nygard AB, Cirera S,

Jorgensen CB, Fredholm M, Gorodkin J.

Sequence assembly: review.

Computational biology and chemistry. 33 (2009), 2, S. 121-136.
Simon P, Burkhardt U, Sack U, Kaisers UX, Muensterer OJ.
Inflammatory Response Is No Different in Children Randomized
to Laparoscopic or Open Appendectomy.

J. Laparoendosc. Adv. Surg. Tech. A. 19 (2009), Suppl 1, S. S71-S76.
Sommer G, Kralisch S, Stangl V, Vietzke A, Kohler U, Stepan H,
Faber R, Schubert A, Lossner U, Bluher M, Stumvoll M, Fasshauer M.
Secretory products from human adipocytes stimulate pro-
inflammatory cytokine secretion from human endothelial cells.
J. Cell Biochem. 106 (2009), 4, S. 729-37.

Stadler PF, Chen JJ, Hackermdller J, Hoffmann S, Horn F, Khaitovich P,
Kretzschmar AK, Mosig A, Prohaska SJ, Qi X, Schutt K, Ullmann K.
Evolution of vault RNAs.

Mol Biol Evol. 26 (2009), 9, S. 1975-91.

Stroh A, Boltze J, Sieland K, Hild K, Gutzeit C, Jung T, Kressel J,

Hau S, Reich D, Grune T, Zimmer C.

Impact of magnetic labeling on human and mouse stem cells
and their long-term magnetic resonance tracking in a rat
model of Parkinson disease.

Mol Imaging. 8 (2009), 3, S. 166-78.
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Taiani JT, Krawetz RJ, zur Nieden NI, Wu YE, Kallos MS, Matyas JR,
Rancourt DE.

Reduced Differentiation Efficiency of Murine Embryonic Stem
Cells in Stirred Suspension Bioreactors.

Stem Cell Dev 2009 [Ahead of print.]

doi:10.1089/scd.2009.0297

Tessema B, Muche A, Bekele A, Reissig D, Emmrich F, Sack U.
Treatment outcome of tuberculosis patients at Gondar
University Teaching Hospital, Northwest Ethiopia. A five - year
retrospective study.

BMC Public Health 4 (2009), 371.

doi:10.1186/1471-2458-9-371

Wechsler L, Steindler D, Borlongan C, Chopp M, Savitz S, Deans R,
Caplan L, Hess D, Mays RW, Boltze J, Boncoraglio G, Borlongan CV,
Caplan LR, Carmichael ST, Chopp M, Davidoff AW, Deans RJ, Fisher
M, Hess DC, Kondziolka D, Mays RW, Norrving B, Parati E, Parent J,
Reynolds BA, Gonzalez-Rothi LJ, Savitz S, Sanberg P, Schneider D,
Sinden JD, Snyder E, Steinberg GK, Steindler D, Wechsler L, Weiss
MD, Weiss S, Victor S, Zheng T.

Stem Cell Therapies as an Emerging Paradigm in Stroke Partici-
pants. Stem Cell Therapies as an Emerging Paradigm in Stroke
(STEPS): bridging basic and clinical science for cellular and
neurogenic factor therapy in treating stroke.

Stroke. 40 (2009), 2, S. 510-5.

Wilcke A, Weissfuss J, Kirsten H, Wolfram G, Boltze J,Ahnert P.

The role of gene DCDC2 in German dyslexics.

Ann Dyslexia. 59 (2009), 1, S. 1-11.

Yerebakan C, Klopsch C, Prietz S, Boltze J, Vollmar B, Liebold A,
Steinhoff G, Sandica E.

Pressure-volume loops: feasible for the evaluation of right
ventricular function in an experimental model of acute
pulmonary regurgitation?

Interact Cardiovasc Thorac Surg. 9 (2009), 2, S. 163-8.

Yerebakan C, Sandica E, Prietz S, Klopsch C, Ugurlucan M,
Kaminski A, Abdija S, Lorenzen B, Boltze J, Nitzsche B, Egger D,
Barten M, Furlani D, Ma N, Vollmar B, Liebold A, Steinhoff G.
Autologous umbilical cord blood mononuclear cell transplanta-
tion preserves right ventricular function in a novel model of
chronic right ventricular volume overload.

Cell Transplant.18 (2009), 8, S. 855-68.
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Book Articles

GroBmann K, B6hm A, Nitschke J, Hiemann R, Schierack P,
Schroder C, Conrad K, Sack U.

Comparison of light sources for measurement of single and
multiplex bead arrays.

In: Conrad, K, E.K.L. Chan, M.J. Fritzler, R.L. Humbel, P. von
Landenberg, Y. Shoenfeld: From Pathogenesis to Therapy of
Autoimmune Diseases. Lengerich, Berlin, Riga, Rom, Wien, Zagreb:
Pabst (2009), 256-257

GroBmann K, Schedler U, Berger |, Sack U, Conrad K.

Technical solutions and advances for microbead-based
immunoassays.

In: Conrad, K, E.K.L. Chan, M.J. Fritzler, R.L. Humbel, P. von
Landenberg, Y. Shoenfeld: From Pathogenesis to Therapy of
Autoimmune Diseases. Lengerich, Berlin, Riga, Rom, Wien, Zagreb:
Pabst (2009), 234-255

Hiemann R, Roggenbuck D, Sack U, Conrad K.

Detection and differentiation of non-organ specific
autoantibodies by a fully automated HEp-2 cell assay.

In: Conrad, K, E.K.L. Chan, M.J. Fritzler, R.L. Humbel, P. von
Landenberg, Y. Shoenfeld: From Pathogenesis to Therapy of
Autoimmune Diseases. Lengerich, Berlin, Riga, Rom, Wien, Zagreb:
Pabst (2009), 213-233

Other Publications

Anonym.

Hilfe fur Aidskranke.

Fraunhofer-Magazin weiter.vorn 4.2009. S. 54

Broll, C.

Arbeitswelten: Virtuosen auf dem Immunsystem.
Quersume 06/09. S. 16

Ehlert, U.

LDH-Release Assay: Detektion und Quantifizierung zell-
vermittelter Zytotoxizitat mittels LDH-Release Assay am
Beispiel von immunologischen Effektorzellen.
MTA-Dialog. 10 (2009), 3, S. 172-175.



Englisch, H.

Gorlitzer Partec-Preis ging nach Athiopien.

Gesundheit Sachsen Sep 09. http://www.gesundheit-sachsen.de/
News/10709.html.nl

Hackermdiller J, Horn F, Stadler PF, Buller B.

Die neue Welt der ncRNAs und ihre medizinische Relevanz.
Biospektrum. (2009), 5 S. 509-12.

Partec Pressemeldung.

Partec World AIDS Day Award.
http://www.partec.com/cms/front_content.php?idart=578
Science TV Oct 09

Partec World AIDS Day Award.

http://science-tv.com

Abstracts of Posters and Papers

Albrecht M, Schubert A, Fricke S, Emmrich F, Ruschpler P.
Generation of a tumor-reactive mixed leukocyte/tumor cell
culture using new established immortal breast carcinoma:
lineages.

World Conference on Regenerative medicine, 29.10-31.10.2009,
Leipzig

Regenerative medicine 4 (2009), 6, Suppl. 2, S. 270, PP 165
Arnold A, Fabian C, Stolzing A.

Development of a RNA-based reprogramming system for the
derivation of human induced pluripotent stem cells.

World Conference on Regenerative medicine, 29.10-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 66-67, OP 006
Arnold A, Stolzing A.

Development of a RNA based reprogramming system for the
derivation of human IPS cells.

8. Leipzig Research Festival of Life Sciences, 18.12.2009, Leipzig
Leipzig Research Festival of Life Sciences: abstract book / Hrsg.:
Thiery J, Beck-Sickinger A, Arendt T. K. Plath Verlag, Leipzig : Univ.
Leipzig, 2009, S. 341.

SCIENTIFIC PRESENCE

Arnold A.

Pluripotency of human stem cells.

Human pluripotent stem cells symposium, 22.-24. April 2009, Dublin
Bauer E, Stolzing A.

Characterization of a pluripotent mesenchymal stem cell
subtype from bone marrow and its regenerative effects in vivo.
World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 163. PP 014
Baumann JG, Breun S.

Antigen-specific tolerance induction — A new method to
regulate the immune response specifically.

BioVaria, 08.05.09, Mlnchen

Baumgartner L, zur Nieden NI.

New endpoints for developmental osteotoxicity in the
embryonic stem cell test.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 164, PP 016

Bohlig L, Hackermdiller J, Rose D, Reiche K, Kretzschmar A,

Stadtler PF, Horn F, Engeland K

Transcriptome profiling reveals many novel p53-regulated
human non-coding RNAs.

4th ESN conference on advances in molecular mechanisms of neuro-
logical disorders, July 11 -14, Leipzig

Journal of neurochemistry. 110 (2009), Suppl. 1, S. 98-99

Bojko M, Lorenz M, Voigt C, Kranz A, Kamprad M, Emmrich F,
Boltze J, Wagner DC.

Influence of donor and recipient age on bone marrow mono-
nuclear cell treatment after experimental stroke.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 165, PP 017

Bojko M, Lorenz M, Voigt C, Lobsien D, Kamprad M, Emmrich F,
Boltze J, Wagner DC.

Impact of donor age on bone marrow mononuclear cell
treatment after stroke in rats.

Society for Neuroscience annual meeting 2009, 17.10.09-21.10.09,
Chicago, USA
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Boltze J, Forschler A, Barthel H, Nitzsche B, Dreyer A, Zeisig V,

von Geymdiller T, Boltze C, Sabri O, Lobsien D, Hoffmann A,
Reischauer A, Emmrich F, Gille U.

Autologous bone marrow cell administration 24h following
MCAO reduces behavioral deficits and lesion size in a novel
large animal model.

XXIVth International Symposium on Cerebral Blood Flow, Metabolism
and Function and the IXth International Conference on Quantifica-
tion of Brain Function with PET, 29.06.-3.07.2009, Chicago,Il.,USA
Boltze J, Forschler A, Barthel H, Nitzsche B, Dreyer A, Zeisig V,

von Geymdiller T, Boltze C, Sabri O, Lobsien D, Hoffmann A,
Reischauer A, Emmrich F, Gille U.

Autologous bone marrow cell therapy 24h following MCAO in
sheep - results of a translational study.

Scientific Seminar Texas A&M, 20.10.2009, College Station, Texas,
USA

Boltze J, Forschler A, Barthel H, Nitzsche B, Dreyer A, Zeisig V,

von Geymdiller T, Boltze C, Sabri O, Lobsien D, Hoffmann A,
Reischauer A, Emmrich F, Gille U.

Autologous bone marrow cell therapy 24h following MCAOQ in
sheep - results of a translational study.

Scientific Seminar, Cleveland Clinic, 22.10.2009, Cleveland,OH, USA
Boltze J, Forschler A, Barthel H, Nitzsche B, Dreyer A, Zeisig V,

von Geymdiller T, Boltze C, Sabri O, Lobsien D, Hoffmann A,
Reischauer A, Emmrich F, Gille U.

Autologous bone marrow cell therapy 24h following MCAOQ in
sheep - results of a translational study.

Scientific Seminar, Harvard Medical School, 23.10.2009, Boston, MA,
USA

Boltze J, Forschler A, Barthel H, Nitzsche B, Dreyer A, Zeisig V,

von Geymdiller T, Boltze C, Sabri O, Lobsien D, Hoffmann A,
Reischauer A, Emmrich F, Gille U.

Autologous bone marrow cell therapy 24h following MCAO in
sheep - results of a translational study.

Scientific Seminar, Medical School of University of Texas, 29.10.2009,
Houston, Texas, USA

Boltze J, Forschler A, Barthel H, Nitzsche B, Reischauer A,

Hoffmann A, Gille U.

Zelltherapie der fokalen zerebralen Ischamie unter Ver-
wendung autologen Knochenmarks im GroBtier.

Herbstforum der Deutschen Gesellschaft Regenerative Medizin e.V.,
13.11.2009, Berlin
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Borte S.

Efficacy of MMR revaccination in children with juvenile idio-
pathic arthritis treated with methotrexate and etanercept.
DGPI/GKJR-Jahrestagung, 2.-4.4.2009, Bremen

Dienelt A, zur Nieden NI.

Differentiation of murine embryonic stem cells to osteoclasts is
favored in low glucose conditions.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 172, PP 027
Dienelt A, zur Nieden NI.

Low glucose concentrations enhance mEeSC differentiation into
bone cells.

ISSCR 7th Annual Meeting, Juli 2009, Barcelona, Spanien

Dienelt A, zur Nieden NI.

Murine embryonic stem cell fate decisions are influenced by
glucose.

8. Leipzig Research Festival of Life Sciences, 18.12.2009, Leipzig
Leipzig Research Festival of Life Sciences: abstract book / Hrsg.:
Thiery J, Beck-Sickinger A, Arendt T. K. Plath Verlag, Leipzig : Univ.
Leipzig, 2009, S. 115.

Ding H, Kuske B, zur Nieden NI.

Whnt signaling in osteogenic specification of embryonic stem
cells.

Saxon Biotechnology Symposium 2009, 26.5.2009, Leipzig

Saxon Biotechnology Symposium - Abstracts, S. 67

Ding H, Kuske B, zur Nieden NI.

Wnt5a enhances osteogenic specification in murine embryonic
stem cells.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 172, PP 028

Ding H, zur Nieden NI.

In vitro hematopoietic progenitors differentiated from
embryonic stem cells.

8. Leipzig Research Festival of Life Sciences, 18.12.2009, Leipzig
Leipzig Research Festival of Life Sciences: abstract book / Hrsg.:
Thiery J, Beck-Sickinger A, Arendt T. K. Plath Verlag, Leipzig : Univ.
Leipzig, 2009, S. 337.



Fricke S, Ackermann M, Hilger N, Kamprad M, Jahns J, Stolzing A,
Braun JM, Schimmelpfennig C, Sack U, Emmrich F.

New insights in therapeutic effects and in vivo behaviour of
non adherent mesenchymal stem cells in a new murine triple
transgenic transplantation model.

BMBF-Wettbewerbe BioFuture, GO-Bio/Projekttrager Jilich,
26.01.2009, Berlin

Fricke S, Ackermann M, Hilger N, Rothe K, Jahns J, Sack U,
Emmrich F.

Regulatory T cells and non adherent stem cells in murine
hematopoietic stem cell transplantation systems.

World Immune Regulation Meeeting lll, 29.03-01.04.2009, Davos,
Schweiz

Fricke S, Rothe K, Hilger N, Niederwieser D, Ackermann M, Jahns J,
Oelkrug C, Fricke C, Schonefelder U, Schubert A, Ruschpler P,

Sack U, Emmrich F.

Regulatory T cells and nonadherent bone marrow cells
facilitate hematopoietic recovery in tripie transgenic mice.
World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 179, PP 039
Fricke S, Rothe K.

CD4+ CD25+ FoxP3+ regulatory T lymphocytes and bone
marrow co-transplantation facilitates engraftment in a
humanized mouse model.

DGHO, 02.10-06.10.2009, Heidelberg

Fricke S, Schimmelpfennig C, Ackermann M, Hilger N, Schonfelder U,
Hildebrandt G, Sack U, Emmrich F.

Allogeneic non adherent bone marrow cells facilitate hemato-
poietic recovery but not lead to allogeneic engraftment.
DGHO, 02.10-06.10.2009, Heidelberg

Fricke S.

Accelerating hematopoietic recovery by non adherent bone
marrow cells and regulatory T cells.

BIT's World Congress of Gene (WCG), 01.12.-07.12.2009, Foshan,
China

Fricke S.

Allogeneic non-adherent bone marrow cells facilitate hemato-
poietic recovery but do not lead to allogeneic engraftment.
Course of Immunology, 12.11.2009, Leipzig

SCIENTIFIC PRESENCE

Fronz U, Kranz A, Riegelsberger UM, Ortwein J, Wagner DC,
Boltze J, Nieber K.

Multimodal evaluation of the neuroprotective potential of
the A2A antagonist CSC in a rodent model of focal cerebral
ischemia.

8. Leipzig Research Festival of Life Sciences, 18.12.2009, Leipzig
Leipzig Research Festival of Life Sciences: abstract book / Hrsg.:
Thiery J, Beck-Sickinger A, Arendt T. K. Plath Verlag, Leipzig : Univ.
Leipzig, 2009, S. 281.

Flldner C, Mittag A, Knauer J, Emmrich F, Tarnok A, Lehmann J.
Evaluation of diagnostic biomarkers for differentiation of
chronic and acute Inflammation of Synovium in joint diseases
by slide based cytometry.

Jahrestagung der Deutschen Gesellschaft flr Zytometrie,
15.-16.10.2009, Leipzig

Flldner C, Mittag A, Knauer J, Emmrich F, Tarnok A, Lehmann J.
Evaluation of diagnostic biomarkers for differentiation of
chronic and acute Inflammation of Synovium in joint diseases
by slide based cytometry.

8. Leipzig Research Festival of Life Sciences, 18.12.2009, Leipzig
Leipzig Research Festival of Life Sciences: abstract book / Hrsg.:
Thiery J, Beck-Sickinger A, Arendt T. K. Plath Verlag, Leipzig : Univ.
Leipzig, 2009, S. 182.

Fuldner C, Mittag A, Knauer J, Emmrich F, Tarnok A, Lehmann J.
Evaluation of markers for differentiation of chronic and acute
Inflammation of Synovium in joint diseases by slide-based
cytometry.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 180, PP 040
Geymdller T, Nitzsche B, Mdiller K, Schoon HA, Seeger J, Boltze J,
Hoffmann A.

Influence of autologous bone marrow cell transplantation on
reactive astrocytosis after cerebral ischemia in sheep.
Neuroscience 2009, 17.-21.10.2009, Chicago,ll.,USA
Hackermdiller J, Brocke-Heidrich K, Reiche K , Kretzschmar AK,
Schutt K, Ahnert P, Bohlig L, Stadler PF, Engeland K, Horn F.

Long non-protein coding RNAs in oncogenic pathways.

4th ESN conference on advances in molecular mechanisms of
neurological disorders, July 11 -14, Leipzig

Journal of neurochemistry. 110 (2009), Suppl. 1, S. 99-100
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Hackermdiller J.

Long non-protein coding RNAs in oncogenic pathways. 200.
RNA2009, 26.-30.5.2009, Madison, WI

Heinig L, Tai W, Ulbert S, Kim G-M.

Nanofibrous scaffolds as DNA delivery systems prepared by
electrospinning of biocompatible polymers.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 205, PP 081
Heinrich-Schulze A, Giese M.

Immune escape mechanisms of EAV.

19th Annual Meeting of the Society for Virology, 18.-21.3.2009,
Leipzig

Heinrich-Schulze A, Ulbert S.

Inhibition of Equine Arteritis Virus replication by RNA
interference.

19th Annual Meeting of the Society for Virology, 18.-21.3.2009,
Leipzig

Hemdan N, Lindner |, Ricken A, Gaunitz F, Birkenmeier G.

A new Wnt/beta-catenin signaling inhibitor attained from
human plasma impairs growth of astrocytoma.

8. Leipzig Research Festival of Life Sciences, 18.12.2009, Leipzig
Leipzig Research Festival of Life Sciences: abstract book / Hrsg.:
Thiery J, Beck-Sickinger A, Arendt T. K. Plath Verlag, Leipzig : Univ.
Leipzig, 2009, S. 253.

Hemdan N, Sack U.

Modulation der Immunantwort durch niedrige
Schwermetallkonzentrationen.

8. Interdisziplinares Leipziger Allergiegesprach, 27.5.2009, Leipzig
Hilger N, Ackermann M, Stolzing A, Kamprad M,
Schimmelpfennig C, Jahns J, Wenk K, Sack U, Emmrich F, Fricke S.
Therapeutic effects and in vivo behavior of non adherent
bone marrow cells in a unique murine triple transgenic
transplantation model.

DGFZ, Statusseminar, 15.10.2009, Leipzig
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Hilger N, Fricke S.

New stem cell sources — molecular biological characterization
of non adherent bone marrow cells (NA-BMCs).

8. Leipzig Research Festival of Life Sciences, 18.12.2009, Leipzig
Leipzig Research Festival of Life Sciences: abstract book / Hrsg.:
Thiery J, Beck-Sickinger A, Arendt T. K. Plath Verlag, Leipzig : Univ.
Leipzig, 2009, S. 331

Hilger N, Hiemann R, Weigert M, Anderer U, Fricke S, Sack U.
Objective and full automated slide based screening tests for
immunofluorescence patterns.

European Congress of Immunology (ECI), 13.-16.09.2009, Berlin
Hilger N, Lehmann J, Sack U, Emmrich F, Fricke S.

New stem cell sources — molecular biological characterization
of non adherent bone marrow cells (NA-BMCs).

8. Leipzig Research Festival of Life Sciences, 18.12.2009, Leipzig
Leipzig Research Festival of Life Sciences: abstract book / Hrsg.:
Thiery J, Beck-Sickinger A, Arendt T. K. Plath Verlag, Leipzig : Univ.
Leipzig, 2009, S. 331

Hilger N, Uhlemann D, Ackermann M, Rothe K, Jahns J, Sack U,
Emmrich F and Fricke S.

Development of a wild type F1 mouse model for induction of
acute and chronic GvHD and characterisation by flow cyto-
metry and immunofluorescence microscopy.

DGFZ, 14.-16.10.2009, Leipzig

Hinze A, Stolzing A.

Differentiation of mouse adult bone marrow-derived stem cells
towards microglia.

World Conference on Regenerative medicine, 29.10-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 99, OP 50

Horvat S, zur Nieden NI.

Effect of glucose on pluripotency and viability of murine
embryonic stem cells.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 195-196, PP 064



Kaniowska D, Reiche K, Hackermiller J, zur Nieden NI.

MicroRNA expression patterns in regulation of murine Embryo-
nic Stem Cell pluripotency and osteoblast differentiation.
World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 203-204, PP 077
Kaniowska D, Reiche K, Kretzschmar AK, Hackermueller J,

zur Nieden NI.

Loss of pluripotency and acquisition of an osteoblast fate in
embryonic stem cells is accompanied by modulated microRNA
expression.

Saxon Biotechnology Symposium 2009, 26.5.2009, Leipzig

Saxon Biotechnology Symposium - Abstracts, S. 74

Kaniowska D, Reiche K, Schreiber S, Kretzschmar AK,
Hackermdiller J, zur Nieden NI.

MiR- 361 and miR-690 control cell survival during osteogenic
differentiation of murine embryonic stem cells.

8. Leipzig Research Festival of Life Sciences, 18.12.2009, Leipzig
Leipzig Research Festival of Life Sciences: abstract book / Hrsg.:
Thiery J, Beck-Sickinger A, Arendt T. K. Plath Verlag, Leipzig : Univ.
Leipzig, 2009, S. 114.

Kim GM.

Biomimetics of mineralized hard tissues via electrospinning of
polymer nanocomposite.

World Conference on Regenerative medicine,29.-31.10.2009, Leipzig
Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 207, PP 084

Kim GM.

Electrospun fibrous Scaffolds exhibiting shape memory effect
as controlled drug delivery systems.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 207, PP 083

Kim GM.

Nanomedicine near to the future.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 207-208, PP 085
Kirsten H, Ligges C, Wilcke A, Ahnert P, Boltze J.

A study of Imaging Geno-Phenotypes in dyslexia.

5th Annual International Imaging Genetics Conference,
19.-20.1.2009, Irvine, USA

SCIENTIFIC PRESENCE

Kirsten H, Wilcke A.

Towards a genetic screening test for Dyslexia allowing
functional regeneration — a strategy for identification and
analysis of aenetic risk factors.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 208, PP 086
Kirsten H, Wilcke A.

Towards a genetic screening test for Dyslexia allowing
functional regeneration — a strategy for identification and
analysis of genetic risk factors.

8. Leipzig Research Festival of Life Sciences, 18.12.2009, Leipzig
Leipzig Research Festival of Life Sciences: abstract book / Hrsg.:
Thiery J, Beck-Sickinger A, Arendt T. K. Plath Verlag, Leipzig : Univ.
Leipzig, 2009, S. 120.

Kirsten H, Wilcke A.

Towards a Genetic Screening Test for Dyslexia Allowing
Functional Regeneration — A Strategy for Identification and
Analysis of Genetic Risk Factors.

TRM-Retreat, 19.-20.10.2009, Wittenberg

Kirsten H.

Vom Einfluss der Genetik auf die Legasthenie und
entsprechende neurophysiologische Korrelate.

XXXI. Kongress der DGKJP, 4.-7.3. 2009, Hamburg

Knauer J, Veneruso V, Lehmann J.

Etablierung einer sequenziellen Teststrategie zur praklinischen
Evaluierung immunmodulatorischer Wirkungen von Arznei-
mitteln.

Kooperationsforum “Drug Development”, Bayern Innovativ,
03.12.2009, Wirzburg

Krankel AK, Posel C, Riegelsberger UM, Emmrich F, Boltze J,
Wagner DC.

Growth factor expression as surrogate for effective cell
therapies of experimental stroke.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 210, PP 089
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Kranz A, Nitzsche F, Riegelsberger UM, Billing C, Voigt C, Emmrich F,
Boltze J, Wagner DC.

Influence of cell therapy on region-specific post-stroke
astrogliosis.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 210-211, PP 090

Kranz A, Riegelsberger UM, Zille M, Posel C, Emmrich F, Boltze J,
Wagner DC.

Intravenous administration of human umbilical cord blood
cells did not reduce infarct volume and caspase-3-dependent
apoptosis.

XXIVth International Symposium on Cerebral Blood Flow, Metabolism
and Function, 29.06.-03.07.2009, Chicago, USA

Kuske B, Pulyanina P, Findeisen A, Ding A, zur Nieden NI.

Nitric oxide/Wnt crosstalk in embryonic stem cell osteogenic
differentiation regulates mesendoderm specification and
matrix mineralization.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 152-153, OP 132
Lehmann J, Veneruso V, Schubert A, Knauer J.

Etablierung einer umfassenden Teststrategie zur Ermittlung
immunmodulatorischer Wirkungen von Pflanzeninhaltsstoffen.
“Funktionelle Pflanzeninhaltsstoffe — Food, Pharma, Kosmetik”,
Bayern Innovativ, 01.10.2009, Wolnzach

Lorenz M, Bojko M, Voigt C, Lobsien D, Kamprad M, Emmrich F,
Boltze J, Wagner DC.

Influence of recipient age in cell treatment after experimental
stroke in rats.

Society for Neuroscience annual meeting 2009, 17.-21.10.2009,
Chicago, USA

Mittag A, Fuldner C, Knauer J, Lehmann J, Tarnok A.

Evaluation of a diagnostic biomarker panel for rheumatoid
arthritis by LSC analysis.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 239-240, PP 127
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Mittag A, Tarnok A, Fildner C, Knauer J, Lehmann J.

Evaluation of diagnostic panel for rheumatoid arthritis by LSC
analysis.

8. Leipzig Research Festival of Life Sciences, 18.12.2009, Leipzig
Leipzig Research Festival of Life Sciences: abstract book / Hrsg.:
Thiery J, Beck-Sickinger A, Arendt T. K. Plath Verlag, Leipzig : Univ.
Leipzig, 2009, S. 350.

Nitzsche B, Reischauer A, Hoffmann A, Forschler A, Boltze CM,
Hartig W, Barthel H, Geiger KD, Schoon HA, Gille U, Boltze J.
Pathohistological characterization of stroke in sheep after
autologous cell transplantation.

Neuroscience 2009, 17.-21.10.2009, Chicago,Il.,USA

Nitzsche B, Reischauer A, Hoffmann A, Forschler A, Boltze CM,
Hartig W, Geiger KD, Barthel H, Schoon HA, Gille U, Boltze J.
Autologe Zelltherapie nach experimentell induziertem,
ischamischem Schlaganfall am Schaf.

52. Jahrestagung der Fachgruppe Pathologie, 7.-8.03.2009, Fulda
Nitzsche F, Riegelsberger UM, Posel C, Billing C, Kranz A, Emmrich F,
Boltze J, Wagner DC.

Early kinetic of reactive astogliosis following experimental
stroke.

Society for Neuroscience annual meeting 2009, 17.-21.10.2009,
Chicago, USA

Oelkrug C, Fricke S, Shurawel N, Ehlert U, Lachmann A, Kamprad M,
Emmrich F, Schimmelpfennig C.

Reduction of human colorectal cancer by cytokine-induced
killer cells in a NOD/SCID xenograft model.

8. Leipzig Research Festival of Life Sciences, 18.12.2009, Leipzig
Leipzig Research Festival of Life Sciences: abstract book / Hrsg.:
Thiery J, Beck-Sickinger A, Arendt T. K. Plath Verlag, Leipzig : Univ.
Leipzig, 2009, S. 257.

Qelkrug C, Fricke S, Shurawel N, Ehlert U, Lachmann A, Kamprad M,
Sack U, Emmrich F, Schimmelpfennig C.

Antitumor activity of cytokine-induced killer cells in a non-SCID
coloncarcinoma xenograft model.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 247-248, PP 139



Pohler P, Lehmann J, Veneruso V, Lambrecht B, Mohr H, Seltsam A.
Theraflex UV-Platelets: Influence of UVC-Irradiation on Canine
Platelet Concentrates.

Jahreskongress der Deutschen Gesellschaft fir Transfusionsmedizin
und Immunhadmatologie, 15.-18.09. 2009, Rostock

Posel C, Riegelsberger UM, Emmrich F, Boltze J, Holland H,

Wagner DC.

Methods for cell trafficking after transplantation in animal
stroke models.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 254-255, PP 148
Rabald S, Marx G, Mix B, Stephani C, Kamprad M, Cross M, Boltze J,
Briest W, Zimmer HG, Deten A.

Cord blood cell therapy alters LV remodeling after myocardial
infarction in rats.

Jahrestagung DPG, 23.03.09, GieBen

Reiche K.

Computational Annotation of non-coding RNAs.

4th ESN conference on advances in molecular mechanisms of
neurological disorders, 11.-14.07.2009, Leipzig

Reiche K.

Efficient ncRNA gene finding: Scanning whole genomes using
a fast variant of the Sankoff algorithm.

German Conference on Bioinformatics 28-30.09.2009, Halle/Saale
Reiche K.

SoupViewer — efficient analysis of large cluster trees.

German Conference on Bioinformatics, 28.-30.9.2009, Halle/Saale
Reiche K.

The quest for functional non-coding RNAs.

Herbstseminar Bioinformatik, 21.-25.10.2009, Vysoka Lipa,
Tschechien

Riegelsberger UM, Kranz A, Emmrich F, Boltze J, Wagner DC.
Relevance of cleaved caspase-3 expression as surrogate marker
for experimental stroke therapies.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 264-265, PP 161

SCIENTIFIC PRESENCE

Riegelsberger UM, Kranz A, Zille M, Krankel AK, Pésel C, Emmrich F,
Boltze J, Wagner DC.

Human umbilical cord blood cells failed to reduce lesion
volume or caspase-3-dependent apoptosis after stroke.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 264, PP 160

Rothe K, Fricke S.

CD4+CD25+FoxP3+ regulatory t lymphocytes (Tregs) and bone
marrow cotransplantation (BMT) facilitates engraftment in a
humanized mouse model.

8. Leipzig Research Festival of Life Sciences, 18.12.2009, Leipzig
Leipzig Research Festival of Life Sciences: abstract book / Hrsg.:
Thiery J, Beck-Sickinger A, Arendt T. K. Plath Verlag, Leipzig : Univ.
Leipzig, 2009, S. 175

Rothe K, Svanidze E, Hilger N, Ackermann M, Tuche S, Uhlemann D,
Emmrich F, Fricke S.

CD4+ CD25+ FoxP3+ regulatory t lymphocytes (Tregs) and bone
marrow cotransplantation (BMT) facilitates engraftment in a
humanized mouse model.

8. Leipzig Research Festival of Life Sciences, 18.12.2009, Leipzig
Leipzig Research Festival of Life Sciences: abstract book / Hrsg.:
Thiery J, Beck-Sickinger A, Arendt T. K. Plath Verlag, Leipzig : Univ.
Leipzig, 2009, S. 175.

Rothe K.

Regulatory T cells (Tregs) and bone marrow cotransplantation
in a humanized mouse model.

DGFZ, Statusseminar, 15.10.2009, Leipzig

Sack U.

Anforderungen an den Biomaterialversand.

Biotech meets public, 6.5.2009, Leipzig

Sack U.

Pathomechanismus der Arthritis und neue Moéglichkeiten der
regenerativen Medizin.

4. Leipziger Rontgenabend, 9.12.2009, Leipzig

Sack U.

Verwendung textiler Strukturen in der Regenerativen Medizin.
7. Workshop Sensors & MediTex, 28.10.2009, Greiz
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Safdari S, Taubert J, Posel C, Kranz A, Emmrich F, Boltze J, Wagner
DC.

Syngeneic transplantation of adipose tissue-derived cells
following experimental stroke — a preclinical efficacy trial.
World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 271, PP 167

Savkovic V, zur Nieden NI.

A cas3sensor murine embryonic stem cell line as a novel tool to
study the role of apoptosis during early differentiation.
ISSCR 7th Annual Meeting, Juli 2009, Barcelona, Spanien
Savkovic V, zur Nieden NI.

C3s, a novel murine embryonic stem cell reporter line for
caspase-3-dependent apoptosis.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 273, PP 171
Schutt K, Horn F, Hackermdiller J, Ullmann K.
Non-protein-coding RNAs as highly specific biomarkers for
cancer.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 281, PP 182
Schutt K.

NONCOchip - a tool for the discovery of non-protein coding
RNA biomarkers in oncology.

BioVaria, 08.05.2009, Miinchen

Schutt K.

NONCOchip - a tool for the discovery of non-protein coding
RNA biomarkers in oncology.

Saxon Biotechnology Symposium 2009, 26.5.2009, Leipzig
Saxon Biotechnology Symposium - Abstracts, S. 91

Schutt K.

Non-protein coding RNAs as highly specific biomarkers for
cancer.

4th ESN conference on advances in molecular mechanisms of
neurological disorders, July 11-14, Leipzig

Journal of Neurochemistry. 110 (2009), Suppl.1, S. 99
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Schutt K.

Non-protein coding RNAs in breast cancer initiating cells.

8. Leipzig Research Festival of Life Sciences, 18.12.2009, Leipzig
Leipzig Research Festival of Life Sciences: abstract book / Hrsg.:
Thiery J, Beck-Sickinger A, Arendt T. K. Plath Verlag, Leipzig : Univ.
Leipzig, 2009, S. 214.

Schutt K.

The STAT3 enhancer of micro RNA-21 - a novel target for
therapeutic strategies in inflammatory diseases, autoimmune
diseases and cancer.

BioVaria, 08.05.2009, Munchen

Stolzing A.

Aging and pluripotency.

SENS I, September 2009, Cambridge

Stolzing A.

Mesenchymal stem cells — aging, reprogramyming & therapy.
Seminar series Newcastle University, Februar 2009, Newcastle
Stolzing A.

Mesenchymal stem cells — migration, aging & therapy.

AAA meeting, Juni 2009, Phoenix

Tai W, Heinig L, Ruschpler P, Kim GM.

Electrospun fibrous scaffolds as ex vivo testing systems for
anticancer reagents.

World Conference on Regenerative medicine,29.-31.10.2009, Leipzig
Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 206, PP 082
Trettner S, Seeliger A, zur Nieden NI.

Controlled formation of embryoid bodies in bioreactors for
reproducible differentiation initiation of mouse and primate
embryonic stem cells.

Saxon Biotechnology Symposium 2009, 26.5.2009, Leipzig

Saxon Biotechnology Symposium - Abstracts, S. 188

Trettner S, Taube S, zur Nieden NI.

Osteogenic differentiation of common marmoset monkey
embryonic stem cells cultured in a feeder free environment.
World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 293-294, PP 202



Uhlemann D, Fricke S.

Haploidentic bone marrow transplantation in a murine “parent
into F1” model — analysis of gut intraepithelial lymphocytes.
8. Leipzig Research Festival of Life Sciences, 18.12.2009, Leipzig
Leipzig Research Festival of Life Sciences: abstract book / Hrsg.:
Thiery J, Beck-Sickinger A, Arendt T. K. Plath Verlag, Leipzig : Univ.
Leipzig, 2009, S. 164

Uhlemann D, Hilger N, Ackermann M, Tuche S, Rothe K, Emmrich F,
Fricke S.

Haploidentical bone marrow transplantation model including
analysis of donor-type gut intraepithelial lymphocytes.

DGHO, 02.-06.10.2009, Heidelberg

Uhlemann D, Hilger N, Rothe K, Tuche S, Ackermann M, Emmrich F,
Fricke S.

Haploidentical bone marrow transplantation/GvHD model
including analysis of donor-type gut intraepithelial
lymphocytes.

European Congress of Immunology (ECI), 13.-16.09.2009, Berlin
Uhlemann D, Hilger N, Rothe K, Tuche S, Ackermann M,
Niederwieser D, Emmrich F, Fricke S.

Haploidentic bone marrow transplantation in a murine “parent
into F1” model — analysis of gut intraepithelial lymphocytes.
8. Leipzig Research Festival of Life Sciences, 18.12.2009, Leipzig
Leipzig Research Festival of Life Sciences: abstract book / Hrsg.:
Thiery J, Beck-Sickinger A, Arendt T. K. Plath Verlag, Leipzig : Univ.
Leipzig, 2009, S. 164.

Uhlemann D.

Haploidentical bone marrow transplantation model and
analysis of intraephitial lymphocytes.

DGFZ, Statusseminar, 15.10.2009, Leipzig

Ulbert S.

Entwicklung eines diagnostischen Systems zur Entdeckung
von West-Nile-Virus Infektionen und Entwicklung eines gen-
technischen Impfstoffes gegen diese Infektion.
Innovationstage der BLE, 25.-26.11.2009, Bonn

Ulbert S.

West Nile Virus: Impfstoffentwicklung und epidemiologische
Studien.

Nationale Symposium flr Zoonoseforschung, 7.-8.10.2009, Berlin

SCIENTIFIC PRESENCE

Ullmann K, Reiche K, Kretzschmar A, Moerbt N, Tomm J,

von Bergen M, Verhaegh G, Schalken J, Horn F, Hackermdilller J.
miRNAs lost during prostate carcinoma pathogenesis coopera-
tively regulate mRNAs involved in androgen receptor signaling.
World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 296, PP 205
Ullmann K.

MicroRNAs lost during prostate carcinoma pathogenesis
cooperatively regulate mRNAs involved in Androgen Receptor
signaling.

4th ESN conference on advances in molecular mechanisms of
neurological disorders, July 11 -14, Leipzig

Journal of neurochemistry. 110 (2009), Suppl. 1, S. 99

Ullmann K.

MicroRNAs lost during prostate carcinoma pathogenesis
cooperatively regulate mRNAs involved in Androgen Receptor
signaling.

8. Leipzig Research Festival of Life Sciences, 18.12.2009, Leipzig
Leipzig Research Festival of Life Sciences: abstract book / Hrsg.:
Thiery J, Beck-Sickinger A, Arendt T. K. Plath Verlag, Leipzig : Univ.
Leipzig, 2009, S. 209.

Ullmann K.

MicroRNAs lost during prostate carcinoma pathogenesis
cooperatively regulate mRNAs involved in androgen receptor
signaling.

Keystone Symposia MicroRNA and Cancer, 10.-15.6.2009, Keystone,
Cco

Ullmann K.

MicroRNAs lost during prostate carcinoma pathogenesis
cooperatively regulate mRNAs involved in Androgen Receptor
signaling.

Saxon Biotechnology Symposium 2009, 26.5.2009, Leipzig

Saxon Biotechnology Symposium - Abstracts, S. 96

Wagner DC, Kranz A, Riegelsberger UM, Posel C, Emmrich F, Boltze J.
Impact of cell therapies on post-ischemic astrogliosis.

XXIVth International Symposium on Cerebral Blood Flow, Metabolism
and Function, 29.06.09-03.07.09, Chicago, USA
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Wilcke A, Kirsten H, Burkhardt J, Boltze J, Ahnert P.

Towards a genetic screening test for Dyslexia — first steps on
the way to functional regeneration.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 301, PP 213

Wilcke A, Kirsten H.

Genetic basics of Dyslexia — recent research.

4th ESN Conference on Advances in Molecular Mechanisms of
Neurological Disorders, 11.-14.7.2009, Leipzig

Wilcke A.

Genetic basis of Dyslexia — first steps in gene identification.
Learning and Adjustment Disorders - with Special Reference to
Disaster Affected Regions, 20.-21.11.2009, Leipzig

Zeisig V, Barthel H, GroBmann U, Patt M, Wagner D, Patt J, Kluge M,
Franke H, Sorger D, Luthardt J, Nitzsche B, Dreyer A, Brust P,
Steinbach J, Emmrich F, Boltze J, Sabri O.

FETA — A new generation brain hypoxia marker for hot spot
imaging of the ischemic penumbra with PET.

Neuroscience, 17.- 21.10.2009, Chicago,ll.,USA

Abstract [18F]

Zilch C, Naumann A, Schotter J, Faber S, Peschel H, Gerdes W.
Infectious disease testing with a magnetic diagnostic platform
and integrated TMR chip.

World Conference on Regenerative medicine, 29.-31.10.2009,
Leipzig

Regenerative medicine. 4 (2009), 6, Suppl. 2, S. 306, PP 220
Zoldan K, Fuldner C, Lehmann J.

Development and Validation of Methods and Protocols for
Practical Application of the Automated Cell Transfer System
"Cellcelector™” (2nd Generation).

8. Leipzig Research Festival of Life Sciences, 18.12.2009, Leipzig
Leipzig Research Festival of Life Sciences: abstract book / Hrsg.:
Thiery J, Beck-Sickinger A, Arendt T. K. Plath Verlag, Leipzig : Univ.
Leipzig, 2009, S. 104.

zur Nieden NI.

Bioreactor cultures for the large-scale expansion and
computer-controlled growth of ESCs — applications in
Regenerative medicine. and pharmaceutical screening.

UC System-Wide Technology Transfer Forum on Stem Cell Research
and Regenerative medicine, April 2009, San Francisco, CA, USA
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zur Nieden NI.

Steering embryonic stem cell fate: insights into regulatory
decisions based on basic cellular metabolism and the Wnt
signaling pathway.

German-Singapore Stem Cell Symposium, April 2009, Singapur
zur Nieden NI.

Stem cells and their use in predictive assays.

SMI workshop, Februar 2009, London, UK

zur Nieden NI.

Stem Cells: reality and fiction.

North German Gastroenterologist Congress, Januar 2009, Hannover

Graduation

Anett KaBner, Cell Engineering/GLP Unit

Etablierung einer spezifischen Diagnostik fiir Sensiblisierungen
gegenulber Schimmelpilzallergenen.

University of Applied Sciences Jena, Diploma thesis

Anna-Maria Placht, Stem Cell Biology Unit

Etablierung eines Housekeeping-Gens fiir humane Fibroblas-
ten.

University of Applied Sciences Jena, Bachelor thesis

Annekathrin Krankel, Neuro-/Cardiorepair Unit

Modulation der Wachstumsfaktorexpression durch Zelltrans-
plantation nach experimentellem Schlaganfall in der Ratte.
University of Applied Sciences Zittau/Gorlitz, Bachelor thesis
Cathleen Pfefferkorn, Cell Engineering/GLP Unit

Etablierung von Differenzierungsprotokollen der murinen
Stammzelllinie MuSC-E8 und Untersuchung des Einflusses.
Molekular- und zellbiologische Evaluierung der murinen
Zelllinie MuSC-E8 in Hinblick auf potenzielle Stammzelleigen-
schaften.

University of Leipzig, Diploma thesis

Doris Wolf, Cell Engineering/GLP Unit

Einsatz der Real-time Zellanalyse fir die individuelle
Qualitatskontrolle von permanenten Zelllinien, die flr
Bio-Assays genutzt werden.

Anhalt University of Applied Sciences, Kéthen, Master’s thesis



Katharina Gwschandtner, Stem Cell Technology Unit

Influence of recombinant Wnt proteins on osteoblast differen-
tiation of murine embryonic stem cells in serum free medium.
IMC University of Applied Sciences Krems, Diploma thesis

Kathleen Spier, Cell Engineering/GLP Unit

Vergleich des Einflusses der Antibiotika Mycoplasma Removal
Agent und BM Cyclin auf das Proteom der myeloiden Leuka-
mie-Zelllinie THP-1.

University of Applied Sciences Jena, Diploma thesis

Marek Staude, Stem Cell Biology Unit

Use of hydroxyethyl starch for the cryopreservation of rat
mesenchymal stem cells.

TU Dresden, Master’s thesis

Silvana Schulz, Cell Engineering/GLP Unit

Qualitatsvergleich drei unterschiedlicher Verfahren zur
Detektion von Mykoplasmen in Zellkulturen.

Anhalt University of Applied Sciences, Bernburg, Dessau, Kothen,
Master’s thesis

Stefan Ishak, Stem Cell Biology Unit

Migration of mesenchymal stem cells.

IMC University of Applied Sciences Krems, Diploma thesis

Ulrike Fronz, Neuro-/Cardiorepair Unit

Multimodal evaluation of the neuroprotective potential of CSC
in a rodent model of focal cerebral ischemia.

University of Leipzig, Diploma thesis

SCIENTIFIC PRESENCE

Patents

The employees of the Fraunhofer I1ZI submitted 5 invention dis-
closures and 15 patents in the past year. The patents were in the
fields of active agents, (stem) cell technology, tissue manufacturing,
diagnostics and analytics.

The following patents were granted or published in 2009:

Jérg Baumann, Sabine Breun

W02009100928 (A1)

Antigen specific regulatory T-cell induction.

granted: August 20, 2009

Ulrich Sack, Rainer Wurth, Angelika Bold

PCT/EP 06 00 9364.8

Method for quantifying a cell population of interest contained
in a human blood sample.

granted: May 20%", 2009

Christian Zilch, Wilhelm Gerdes, Johann Bauer, Karl Holschuh

EP 08005370.5

Thermic guidance of biologic reactions using functionalized
magnetic beads and alternating magnet fields.

granted: October 21+, 2009
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Sponsors

The Fraunhofer IZI would like to thank the European Union,
the Federal Ministry for Education and Research, the Free
State of Saxony and the City of Leipzig via the Leipzig
Foundation for Innovation and Technology Transfer for their
financial support throughout the current development phase.

The European Union sponsors through the programs EFRE and
ESF. The building projects of the Fraunhofer IZI are sponsored
60 percent by the European Union and 20 percent each by
the Federal Ministry for Education and Research and the

Free State of Saxony. In the same manner, the expenses of
about 11 million Euros for construction and equipment of the
extension building are covered. The plot of land is provided by
the City of Leipzig in hereditary leasehold and free of charge.

% Bundesministerium
fiir Bildung

und Forschung

Financed by

European Union

LEIPZIG ()

Leipziger Stiftung
fiir Innovation und
Technologietransfer

SUPPORTERS AND
ADVISORY BOARD

Advisory board

The advisory board functions as the external expert committee
for strategic questions regarding the institutional direction

and the Fraunhofer-Gesellschaft. Its members are invited and
appointed by the president of the Fraunhofer-Gesellschaft.

The advisory board includes representatives from industry and
research as well as from authorities, ministries and foundations.
The board meets once a year and evaluates the performance
and image of the institute.

Dr. jur. Dr. h.c. oec. publ. Albrecht Schmidt (Chair)

Bayerische Hypo- und Vereinsbank AG, emeritus Chairman of
the Supervisory Board

Dr. Annerose Beck

Saxon State Ministry of Science and the Arts (SMWK), Deputy
Head of National-Regional Research Centres Administration
Dr. Gabriele Hausdorf

Federal Ministry of Education and Research (BMBF), Head of
the Section of Health Research within the Department of Life
Sciences

Dr. Michael Herschel

GlaxoSmithKline GmbH & Co. KG, Head of Clinical Research
Dr. Eberhard Lampeter

VITA 34 AG, Chairman

Prof. Dr. med. Gustav Steinhoff

University of Rostock, Director of the Department of Cardiac
Surgery

Prof. Dr. Hans Wolf

University of Regensburg, Director of the Institute for Medical
Microbiology and Hygiene
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Mission

The Fraunhofer-Gesellschaft is one of Germany’s big four
research organizations. It is currently the largest European
organization conducting applied research, the outcome of
which has direct benefits for business and society. Its clients
and contract partners include industrial companies, the
service sector and the public sector.

By developing state-of-the-art technology on behalf of its
clients, the various Fraunhofer institutes help reinforce the
competitive strength of the economy in their local region

as well as throughout Germany and Europe. Ultimately, the
Fraunhofer-Gesellschaft aims to promote the development of
a society that is economically successful without losing sight
of social welfare or environmental responsibility.

The Fraunhofer-Gesellschaft was founded in 1949 and is

a recognized nonprofit organization. Its members include
prestigious companies and private patrons, who help shape
Fraunhofer's research policy and strategic development.

The organization was named after Joseph von Fraunhofer
(1787-1826), an optician from Munich, who became a
successful researcher, inventor and entrepreneur.

Organization

The Fraunhofer-Gesellschaft maintains 59 institutes with
around 80 research units at more than 40 locations in
Germany. The vast majority of the nearly 17,000 staff are
qualified scientists and engineers. They work with an annual
research budget of more than 1.6 billion euros, over 1.3
billion euros of which is generated through contract
research. Roughly two thirds of the Fraunhofer-Gesellschaft’s
research revenue stems from industry contracts and publicly
financed research. The remainder is contributed by national

FRAUNHOFER-
GESELLSCHAFT

and regional governments, partly as a means of enabling the
institutes to pursue fundamental research in areas that are
first likely to become relevant to industry and society after
five or ten years.

Affiliated research centers and branches in Europe, the USA
and Asia facilitate contact to the main regions of current and
future scientific progress and economic development.

As an employer, the Fraunhofer-Gesellschaft offers its staff
the opportunity to develop the professional and personal
skills they need to take up positions of responsibility within
their institute, in other scientific domains and in business and
society.

Executive board

Prof. Dr. Hans-Jorg Bullinger, President of the Fraunhofer-
Gesellschaft, Corporate Management and Research

Prof. Dr. Ulrich Buller, Research Planning

Prof. Dr. Alfred Gossner, Finance and Controlling (including
Business Management, Purchasing, Real Estate), IT

Head office

Fraunhofer-Gesellschaft zur Férderung der angewandten
Forschung e. V.

Hansastrasse 27c¢ | 80686 Minchen | Germany
Phone: +49 89 1205-0 | Fax: +49 89 1205-7531
info@fraunhofer.de | www.fraunhofer.de
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FRAUNHOFER GROUP FOR

LIFE SCIENCES

To strengthen the biosciences, biomedicine and biotechnology, in 2001 the Fraunhofer Group for Life

Sciences was created. It currently comprises six institutes.

In terms of expanding research revenue as well as business
spin-offs, the Fraunhofer Life Sciences Alliance is one of the
Fraunhofer-Gesellschaft’'s most dynamic areas of research.

As far as its future development is concerned, the Fraunhofer
Life Sciences Alliance focuses on four core competencies
harboring excellent business prospects:

accelerated drug development
— regenerative medicine

production and safety of foods and animal feed

biotechnical production, evaluation

The elected spokesman of the Fraunhofer Group for Life
Sciences is Prof. Uwe Heinrich, who heads the Fraunhofer
Institute for Toxicology and Experimental Medicine ITEM in
Hanover. Since 2008, Prof. Dr. Frank Emmrich (head of the
Fraunhofer IZ1) is deputy spokesman.

Institutes of the Fraunhofer VLS

— Fraunhofer Institute for Biomedical Engineering IBMT

— Fraunhofer Institute for Interfacial Engineering and
Biotechnology IGB

— Fraunhofer Institute for Molecular Biology and Applied
Ecology IME

— Fraunhofer Institute for Toxicology and Experimental
Medicine ITEM

— Fraunhofer Institute for Cell Therapy and Immunology IZI

— Fraunhofer Institute for Process Engineering and
Packaging IVV

Contact of the central office

Dr. Claus-Dieter Kroggel

Fraunhofer Institute for Toxicology and
Experimental Medicine
Nikolai-Fuchs-StraB3e 1

30625 Hannover

Germany

Phone: +49 511 5350-103
claus.kroggel@uvls.fraunhofer.de

www.lifesciences.frauhofer.de
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FRAUNHOFER I1ZI
CONTACT INFORMATION




HOW TO REACH US
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Fraunhofer 1ZI

By car

Please note: Some navigation systems fail to find “Perlick-
straBe” as it is a private street belonging to the old trade
fair grounds. We recommend that you enter “An den
Tierkliniken” into your navigation system.

FRAUNHOFER 1Z1

CONTACT INFORMATION

A9 - Exit Leipzig-West: Take the B181 in the direction of
the city center (“Zentrum”) and follow the B87 (Merseburger
StraBe, LUtzner Str., Jahnallee). After passing the central sta-
tion, turn right towards Augustusplatz (Leipzig Opera House).
At Augustusplatz turn left and keep to the right, then follow
Prager StraBe. Turn right onto “Alte Messe” and after the
second intersection turn right onto PuschstraBe, at the end of
which you turn left onto PerlickstraBe.

A14 - Exit Leipzig-Mitte: Take the B2 (via Maximilianallee)
in the direction of the city center (“Zentrum*) and follow the
B2 (via Gerichtsweg). Turn left onto Prager StraBe (B2) in the
direction of “Alte Messe”, then turn right onto “Alte Messe”
and after the second intersection turn right into PuschstraBe,
at the end of which you turn left onto PerlickstraBe.

A38 - Exit Leipzig-Sid: Take the B2 in the direction of the
city center (“Zentrum”) and turn off at exit “Richard-Lehmann-
StraBe”. Follow Richard-Lehmann-Strale and turn off before
the BMW car dealership onto Zwickauer StraBe in the direc-
tion of "Alte Messe”, then turn right onto PerlickstraBe.

The car park is accessible from PerlickstraBe. You will find
visitors’ parking right in front of the facade of the institute.

By train and public transport

Take the train to Leipzig Central Station (“Leipziger Haupt-
bahnhof”), then transfer to the number 16 tram in the direc-
tion of L6Bnig and get off at the stop “An den Tierkliniken.

From the airport

From the airport take the urban train (“S-Bahn”) to Leipzig
Central Station (“Leipziger Hauptbahnhof”), then transfer to
the number 16 tram in the direction of LoBnig and get off at
the stop “An den Tierkliniken”.
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CONTACTS

Director

Prof. Dr. Frank Emmrich | Phone: +49 341 35536-9105
frank.emmrich@izi.fraunhofer.de

Administrative head

Patric Nitz | Phone: +49 341 35536-9200
patric.nitz@izi.fraunhofer.de

Departments

Department of Cell Engineering

Dr. Gerno Schmiedeknecht | Phone: +49 341 35536-9705

gerno.schmiedeknecht@izi.fraunhofer.de

Department of Immunology
Prof. Dr. Frank Emmrich | Phone: +49 341 9725-500
frank.emmrich@izi.fraunhofer.de

Department of Cell Therapy
Dr. Johannes Boltze | Phone: +49 341 9725-814
johannes.boltze@izi.fraunhofer.de

Department of Diagnostics and New Technologies
Dr. Wilhelm Gerdes | Phone: +49 341 35536-9300
wilhelm.gerdes@izi.fraunhofer.de
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Other functions

Procurement

Ute Schmidt | Phone: +49 341 35536-9210
ute.schmidt@izi.fraunhofer.de

Business development, public relations

Dr. Wilhelm Gerdes | Phone: +49 341 35536-9300
wilhem.gerdes@izi.fraunhofer.de

Business development

Dr. Sonya Faber | Phone: +49 341 35536-9311
sonya.faber@izi.fraunhofer.de

Personnel

Anja Bochmann | Phone: +49 341 35536-9250
anja.bochmann@izi.fraunhofer.de

Project Service Team

The Project Service Team of the Fraunhofer IZl is res-
ponsible for project partners and interested parties who
require an initial general contact or a reference for an
appropriate scientific contact. The PST will be available
and is pleased to be of service.

Dr. Wilhelm Gerdes
Phone: +49 341 35536-9300
wilhelm.gerdes@izi.fraunhofer.de

Dr. Sonya Faber
Phone: +49 341 35536-9311
sonya.faber@izi.fraunhofer.de



INFORMATION SERVICE

Service Catalog

Our service catalog gives
you a comprehensive insight
into the products and
services offered by the
Fraunhofer 1ZI. On the basis
of a target group-specific
sorting according to fields
of indication, technologies,
competences or work units
you will quickly find your
appropriate contact person
at our institute and gain in-
sight into reference projects
or applicabilities.

FHR SCHLUSSEL FUM ERFOLG =
UNSER SEMINARE ATALDG

Seminar Catalog

Our seminar catalog
gives you an overview

of the advanced training
program offered by the
Fraunhofer IZI. Besides
interdisciplinary seminars
like project management,
communication training
and leadership coaching,
we also offer scientific
seminars and workshops
to our partners.

Annual Report

In combination with past
years' issues, our current
annual report gives you

an insight into the structure
of the Fraunhofer 1ZI, our
services, accomplishments
and offers, as well as
selected project examples.

FRAUNHOFER 1Z1
CONTACT INFORMATION

e —

val W e
Homepage

An overview of interesting
events held at the Fraunhofer
1ZI as well as further infor-
mation on our institute can
be found on our homepage
www.izi.fraunhofer.de.

All our brochures and publications as well as current

announcements made by the Fraunhofer IZI can be

found on our homepage www.izi.fraunhofer.de in

the menu “Press and Publications” under “Downloads”

(www.izi.fraunhofer.de/izi_downloads.html). You can

also mail to presse@izi.fraunhofer.de and order

our brochures as hard copies.
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