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My thank-you for these past ten years at the Fraunhofer IZI not only goes to all

our patrons, but above all to our dedicated members of staff at the institute.”

Prof. Dr. Frank Emmrich, Institute Director, founded the Fraunhofer IZI in 2005




INTERVIEW WITH THE DIRECTOR
PROF. DR. FRANK EMMRICH

Professor Emmrich, this report is surely one of great
significance for you and the Fraunhofer IZI. In its 2015
year of publication, the institute is celebrating its tenth
anniversary, which is why we are also using the 2014
annual report to look back over the past ten years.
How have you, as initiator and founder of the institute,
perceived the developments of the past ten years and
what moments have you found particularly moving?

In order to answer this question, we have to go back a little
further than ten years. Setting up an institute without first
having a respective research unit at the Fraunhofer-
Gesellschaft was completely unheard of. However, 15 years
ago there was an infectious spirit of optimism around the
world in the field of biotechnology, which led to politicians
prompting the rather technically oriented Fraunhofer-
Gesellschaft to strengthen its expertise in this area.

A few years before the institute was set up, a competition
thus took place where concepts were put forward; during
this process, most members of the Fraunhofer supervisory
bodies voted in favor of developing a focus on cell therapy
and immunology. This was a very courageous decision at the
time as it could not yet be foreseen whether cells and tissues
would really gain relevance as a new form of therapy for
large-scale clinical application and thus whether the field
would be embraced by industry. | am extremely happy to say
that the prognoses | made at the very beginning have now
come to fruition. The institute’s rapid growth to almost 500
members of staff across four German and two international
locations, not to mention the scientific and economic

successes, would certainly not have been possible without
our staff's commitment and excellent teamwork. On this
note, | would like to take this opportunity to say a huge
thank you to all those involved.

A further substantial boost was given to the constant
growth at the Leipzig site in July 2014 through the
affiliation of an existing branch in Potsdam. How did
this come about and what consequences does this
entail for the strategy adopted by the Fraunhofer 1ZI?
After having set up a site focused on drug discovery in Halle
an der Saale in 2013 with the support of the Land of Saxony-
Anhalt, we went on to acquire a division based at the science
campus in Potsdam in 2014 which deals with the research
and development of biological processes and bioanalytical
procedures. With the support of the Board, the Fraunhofer IZI
has taken on the task of remedying the division’s structural
and economic problems over the next few years and
combining the biomedical expertise from Leipzig with the
knowledge of process engineering and device development
offered in Potsdam-Golm.

In the 2014 reporting year, the institute can also look
back on many other events which have a direct
influence on its future development. What were your
personal highlights?

Together with Leipzig University of Applied Sciences (HTWK),
we created the specialist group “Image Analysis of Cell
Function” around the middle of the year, which is headed up
by Professor Ulf-Dietrich Braumann from the Faculty for
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PREFACE

Electrical Engineering. The group aims to be able to measure
and display cellular functions as continuously as possible
without impairing the respective object under cell-culture
conditions.

The ceremonial foundation of the group, which was
witnessed by the Minister Presidents of Saxony-Anhalt and
Saxony alongside the University Rectors of the Universities of
Halle-Wittenberg and Leipzig and the President of the
Fraunhofer-Gesellschaft, also served to present a joint
initiative between the Fraunhofer Institutes from the regions
of Halle and Leipzig. Together with the universities and other
non-university research facilities, a high performance center is
to be set up for chemical and biosystem engineering, which
will be able to offer attractive R&D services to regional and
national industry.

2014 was also the key year for the construction of the
Fraunhofer IZI's second extension building on the former
technical exhibition grounds on Perlickstrasse. The
construction fills the structural gap between the main
building and BIO CITY's Biocube. It is connected to the main
building via a number of passages and will be home to units
and departments working on drugs, new biomarkers and
developments concerning sophisticated devices. On the
ground floor, a demonstration area in the form of a
"transparent lab” will allow procedures and new equipment
to be seen and experienced in operation.

8 | Fraunhofer IZI Annual Report 2014

2014 also brought with it intensive discussions and
negotiations with our Canadian cooperation partners at the
McMaster University in Hamilton, Ontario. McMaster
University belongs to the three leading universities in Canada
that focus on the field of biotechnology. A jointly operated
project center for “Bioengineering and Advanced
Manufacturing (BEAM)" aims to drive forward project work
with many biotechnology companies in Canada and the USA,
to the benefit of both parties.

The intensive preparation and negotiation of a major
development contract with an internationally operating
pharmaceuticals company should also be mentioned here.
This deals with the development and GMP manufacture of a
procedure which happens naturally in the body in order to
treat a special type of leukemia with the aid of T-lymphocytes,
whose special receptor molecules were grafted

A diverse range of academic events were held at the
Fraunhofer IZI over the course of the year. Two of the
three regular events, the Fraunhofer Life Science
Symposium and the International Symposium on
Neuroprotection and Neurorepair, took place in the
reporting year for the eighth and third time
respectively. How would you summarize the events?
Since being founded, the Fraunhofer I1ZI has organized
scientific workshops, symposiums and even major
international conferences — often in cooperation with
relevant associations specialized in the areas in question. A
Fraunhofer Life Science Symposium is held at the institute
itself every autumn with up to 200 attendees. With changing
topics, often including some which venture into uncharted



territories, the forum provides for intensive discussions

among specialists and experimenters. We held the eighth
symposium in 2014, which looked into aspects of the
medical application of cell products.

The International Symposium on Neuroprotection and
Neurorepair was initiated in 1998 under the name
"Magdeburg Meeting Series” by the Otto von Guericke
University Magdeburg. The Leibniz Institute for Neurobiology
and the Fraunhofer IZI later became organizers. As the event
is held in different cities around Germany, it returned to
Magdeburg in 2014 with a record attendance of over 400
participants. Due to the broad diversity of subjects, the
symposium once again offered a great platform for scientists
and clinicians to exchange views and experiences, particularly
in the field of neurodegeneration and neuroregeneration.
The next event will be held in Leipzig from April 19-22,
2016.

With a view to the anniversary year 2015, what do you
hope to see happen in the next ten years? Where
should this journey take us and which aims now have
priority after a more than successful start-up phase?
The extraordinarily dynamic development of the Fraunhofer
IZI with regard to project volumes and staff is now likely to
enter a quieter, steadier stage, in which we shall look to
strengthen and supplement our focal areas. The start of 2015
thus marks the start of the structured strategy process, which
all Fraunhofer Institutes will go through approximately every
five years. | do not expect our priorities, being our orientation
towards cell therapy and immunology and the related

business units, to change very much, but there will always be
a need to closely monitor the research and product markets
and to orient and adjust our portfolio towards any changes in
good time. By following this strategy, we managed to ride
out the economic slowdown in 2008/2009 and we will also
manage to do this moving forward by maintaining the
future-oriented scientific spirit of discovery and
entrepreneurship which characterizes the Fraunhofer IZI.

On that note | would like to address all partners and friends

of the institute and all members of our small and large
project teams: Thank you and keep up the good work!

Tl Cof

Prof. Dr. Frank Emmrich
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10 YEARS FRAUNHOFER IZI “ “H“H“H“H“H“H“H“H“ “H“H“H“H“H“H“H“H“H“H‘““H“““

2005-2015 CONGRATULATORY
MESSAGES FOR OUR
ANNIVERSARY

"The past ten years have seen extraordinary ‘cell growth* at the Fraunhofer Institute for
Cell Therapy and Immunology: Internally in the research laboratories and externally with
the construction work at the Fraunhofer IZI. A vibrant institute in many ways which hugely
enriches Saxony as a research location. All the best for your anniversary and: Continue
growing!”

Stanislaw Tillich, Minister President of the Free State of Saxony

© Saxon State Chancellery/
Jirgen Jeibmann

”In the ten years since being founded, the Fraunhofer IZI has become a respected partner
for biotechnological, pharmaceutical and medical engineering companies. | offer my
congratulations to all members of staff and wish everyone continued success in their
research.”

Prof. Dr. Johanna Wanka, Federal Minister of Education and Research

© Federal Government /
Steffen Kugler

"The Saxon Fraunhofer Institutes have been a mainstay of our state‘s innovational strength
for almost 25 years now. Over the past ten years, the Fraunhofer Institute for Cell Therapy
and Immunology in Leipzig has made a significant contribution here by closing the gap
between excellent fundamental research and its application in business and society in the
field of life sciences. It has therefore become an important location factor in terms of the
non-university research landscape in Leipzig — | wish you every success in the future!”

Dr. Eva-Maria Stange, Saxon State Minister for Science and the Arts

© Gotz Schleser
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”| can clearly recollect the year 2005 when we founded this institute with magnificent ideas for
the future, of which many have been realized over the past few years. Congratulations!”

Wolfgang Tiefensee, Thuringian Minister for Economic Affairs, Science and Digital Society (since
2014), Federal Minister for Transport, Building and Urban Development, ret., (2005-2009),
Mayor of the City of Leipzig in the institute’s foundation year (1998-2005)

”We are extremely proud of everything that has been achieved. The institute is a gift to our
city and makes a significant contribution to growth. Cell division progresses year on year.
Congratulations, keep up the good work!”

Burkhard Jung, Mayor of the City of Leipzig

”The Fraunhofer IZ| started small but has seen remarkable development and has optimally
supplemented the portfolio offered by the Fraunhofer-Gesellschaft in life sciences. A huge
thank you on behalf of the board for ten years of excellent work!”

Prof. Dr. Reimund Neugebauer, President of the Fraunhofer-Gesellschaft

”Ten years of Fraunhofer IZI represent ten years of close cooperation with Leipzig University in
life sciences, promoting the transfer of expertise. Congratulations from Leipzig University!”

Prof. Dr. Beate Schiicking, Rector of Leipzig University

© Swen Reichhold/Universitat Leipzig

”Being able to follow the development of the Fraunhofer IZI has been nothing but impressive.
| am especially pleased to see that so many young people have found an attractive workplace
at the institute. | wish you all the very best for the future!”

Dr. Henrich Guntermann, President Europe & Immunology Group Nuvo Research Inc. and
Chairman of the Fraunhofer IZI Advisory Board
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10 YEARS FRAUNHOFER IZI “ “H“H“H“H“H“H“H“H“ “H“H“H“H“H“H“H“H“H“H‘““H“““

2005-2015 MILESTONES

April 29, 2005
The institute was
founded in the

BIO CITY September 22, 2006

The foundation stone

was laid for the main

building
2008 :
Opening of the main building March 14, 2011
in Leipzig The EXIM Project

Group was set up

in Rostock

E ........ July 2010 ....................................................................E
Positive evaluation and transition
into basic funding
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March 28, 2013

The "Joint Laboratory of CNUHH in
Collaboration with Fraunhofer 1ZI” (JLCI)
was set up in Gwangju, South Korea

January 23, 2013
Opening of the first

July 1, 2013
. o The Drug Design and Target
extension building Validation Project Group was

set up in Halle (Saale)

July 2014
Affiliation of the Bioanalytics and
Bioprocesses Branch in Potsdam/Golm

: January 19, 2015
April 29, 2015 The "Fraunhofer Project Centre for
Anniversary year and opening of Biomedical Engineering and Advanced

Manufacturing” was set up in Hamilton,

the second extension building
Canada
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10 YEARS FRAUNHOFER 1Z1 “ “H“H“H“H“H“H“H“H“ “H“H“H“H“H“H“H“H“H“H“‘“H“““

2005-2015 IN PUBLIC

Long Night of the Sciences Movie talk
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Children’s lecture

Long Night of the Sciences

Pupils’ congress Girls'Day
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10 YEARS FRAUNHOFER IZI “ “ “H“H‘ ‘HHH“ “HH‘ “ H“H‘ “H“H‘ “ H“HH“ “‘HH

2005-2015 CONFERENCES

International Symposium on Albumin Dialysis 2013 International Symposium on Neuroprotection and

Neurorepair 2012

16 | Fraunhofer I1ZI Annual Report 2014



International Symposium on Neuroprotection and
Neurorepair 2014

Fraunhofer Life Science Symposium 2012

World Conference on Regenerative Medicine 2009 Science Day 2014
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10 YEARS FRAUNHOFER 1Z1 “ “H“H“H“H“H“H“H“H“ “H“H“H“H“H“H“H“H“H“H“‘“H“““

2005-2015 THE FRAUNHOFER IZI
IN THE POLITICAL
SPHERE

Saxon Minister President Georg Milbradt visits the institute Visit from EU Commissioner Janez Potocnik in 2007
in 2006

emacht wird:
Forschungs-
politik zur

Fraunhofer

Bernat Soria, Spanish Minister for Health, ~ Thomas Jurk, Saxon State Minister for ~ Professor Sabine von Schorlemmer,

is our guest at the World Conference on Economic Affairs and Labour, visiting Saxon State Minister for Science and the

Regenerative Medicine in 2007 in 2008 Arts, attends the podium discussion of
the Association of Research-Based
Pharmaceutical Companies (vfa) in 2011
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Minister President of Saxony Stanislaw Tillich when the Minister President of Saxony-Anhalt Dr. Reiner Haseloff and

foundation stone was laid for the first extension building in Fraunhofer President Professor Reimund Neugebauer at the

2009 opening of the Molecular Drug Biochemistry and Therapy
Development Project Group in Halle (Saale) in 2013

nhofer

\

Wolfgang Tiefensee, Federal Minister for Transport, Building and Urban

Development (photo left) as well as Saxon State Minister for Science
Dr. Eva-Maria Stange and Mayor of Leipzig Burkhardt Jung (photo right) EU Commissioner Dr. Johannes Hahn and

at the opening of the main building in Leipzig in 2008 Sven Morlock, Saxon State Minister for
Economic Affairs and Labour, visiting in 2010

Dr. Reiner Haseloff (3 from |.) and Stanislaw
Tillich (4" from |.), Minister Presidents of
Saxony-Anhalt and Saxony, together with

Wi fraunhofer.de

the rectors of Halle-Wittenberg University
and Leipzig University, Professor Udo Strater
(1=t from I.) and Professor Beate Schiicking
(2m from I.) as well as Prorector of the HTWK
Leipzig Professor Markus Krabbes (3™ from r.)

at a press conference in 2014
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10 YEARS FRAUNHOFER IZI “ “H“H“H“H“H“H“H“H“ “H“H“H“H“H“H“H“H“H“H‘““H“““

2005-2015 DEVELOPMENT

Financial volume Number of projects
Mio €

30— .........................................................................
=T TP PRPPPRTISY PPN

20 =000000000000000000006600000006000000006060060000000000000009 fo00000000®

| U | | U | U | U U
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Available usable area and lab space at the Leipzig headquarters

First extension building

Construction period: 30 month
Start-up operations: 2012

Usable area: 1.568 m?2

Lab space: 856 m?2

Offices: 142m? Second extension building
Clean rooms: 377 m2

Construction period: 22 month
Start-up operations: 2015

Usable area: 3.050 m2

Lab space: 1.171m2
ices: 2
Main bmldlng Offices: 881m
.................................... e 408 m2

Construction period: 21 month
Start-up operations: 2008

Usable area: 4.131m2
Lab space: 1.867 m?2
Offices: 1.615m?2
Seminar area: 276m?2
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Development of staff figures

500 —
400 —
300 —
200 —
100 —
2005 2006 2007 2008 2009 2010 2011 2012 2014
Publications Growth of data volume on the institute
servers (in terabytes)
/105]0) — [060060000530660660060000000305306306600606003003053063006000060036330
2014 (340 TB)
1570 T
2013 (130 TB) ——
2012 (48 TB) ——
570 T PP
2011 (31 TB) —
250 2010 (19 TB)
2009 (8 TB)
200

2008 (5 TB) } ||
2007 (1 TB) ——

150

100
Graduate papers in total

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Vi vi vii Vi

[ | Monographs Journal articles

50

™ Book essays W Abstracts from posters and Bachelor theses Master theses  Diploma theses Doctorates

[ | Degree theses presentations
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10 YEARS FRAUNHOFER IZI “ “H“H“H“H“H“H“H“H“ “H“H“H“H“H“H“H“H“H“H‘““H“““

2005-2015 SPIN-OFFS
AND COMPANY
SETTLEMENTS

The Fraunhofer IZI strengthens the regional economy by helping international and national companies
settle in Leipzig and by supporting and encouraging colleagues in starting up their own companies.
Since its foundation in 2005, the Fraunhofer IZI has been substantially involved in the settlement and
founding of a total of thirteen companies. The site’s appeal and its local cooperation with the Fraunho-
fer 1ZI were important factors in the partners’ decision to settle there.
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NUVO

Nuvo Research GmbH (settled in 2009)*

m Origin: Canada, Nuvo Research Inc.

m  Business model: Developing immunomodulatory
drugs to treat inflammatory diseases such as
rheumatoid arthritis and allergic rhinitis

Inne

ati

vaStem

for Life

InnovaStem GmbH (settled in 2009)*

m  Origin: Italy, I.M.S. Innovative Medical Solutions Sn.r.nl.ﬂ :

m  Business model: Establishing a stem cell bank to store
adult stem cells from various neonatal tissues

Bioville GmbH (settled in in 2010)* BlOviLLe
= Origin: Germany, Fraunhofer IZI
m  Business model: Developing and managing projects

with a focus on the former trade fair grounds

Magna Diagnostics GmbH (founded in 2010)* @ macna
= Origin: Germany, Fraunhofer I1ZI rosnesmes
m Business model: Developing an innovative diagnostics platform

for the rapid diagnosis of infectious diseases based on a

lab-on-a-chip system

(? PRIMA BIOMED LTD

Australian Cancer Treatment Company

Prima BioMed GmbH (settled in 2010)*

m_ Origin: Australia, Prima BioMed Ltd.

m  Business model: Developing an immunotherapeutic
to treat ovarian cancer

Cognate Bioservices GmbH (settled in 2011)*
m  Origin: USA, Cognate BioServices, Inc.

Codnate

. . - )
« m Business model: Providing development services

‘. . for cell therapy products

NORTHWEST

Northwest Biotherapeutics GmbH BIOTHERAPEUTICS

(settled in 2011)*
m Origin: USA, Northwest Biotherapeutics, Inc.
m  Business model: Developing an immunotherapeutic

to treat glioblastomas

SoNovum

Sonovum AG (founded in 2011) Carshrnm prelet

m  Origin: Germany, Fraunhofer IZI
m  Business model: Developing diagnostic procedures
on the basis of ultrasounds

MD-5 GmbH/Nervive (settled in 2012)*
= Origin: USA
m  Business model: Medical device for stroke therapy

s

Oncotrition GmbH

(founded in 2012)*
m  Origin: Germany, Fraunhofer IZI

@ oncotrition

m  Business model: Nutritional supplement concepts for the prevention
of cachexia and the development of tumor-preventative strategies

SelfD Technologie GmbH 15{3.' fD N
(settled in 2012)* ecjinologie
= Origin: Estonia, Selfdiagnostics, OU GinbH

m  Business model: In vitro diagnostics

ApoCell (settled in 2013)*
m  Origin: USA, ApoCell Inc.
m  Business model: Development of a procedure

APOCELL
to improve cancer diagnostics

Tutelacell

Tutelacell GmbH (founded in 2014)

m  Origin: Germany, Fraunhofer IZI

m  Business model: Project development
and project management

E *Spin-off and settlement projects overseen by the Fraunhofer IZI were supported by the SMILE start-up network.
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STRUCTURES AND
FIGURES 2014

”The continuous growth of our institute has always posed an ever-growing challenge

to the Administration team. | am proud of the entire team for always mastering these
challenges.”

Patric Nitz, Head of Administration, at the Fraunhofer IZI since 2005




PORTRAIT OF THE INSTITUTE

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

exceptional challenges. The Fraunhofer Institute for Cell Therapy and Immunology IZI is working on

meeting the demands of health and quality of life through new developments in the fields of diagnostics

and therapy. Our body's immune detection and defense system are of particular interest here, as well as

cell-biological assay and treatment methods.

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.

The institute’s tasks

The institute operates four sites. The four departments Cell
Engineering, Immunology, Cell Therapy and Diagnostics are
based at the Leipzig headquarters. The Potsdam-Golm
branch is home to the four departments Biosystem
Integration and Automation, Cellular Biotechnology, Cell-free
Bioproduction as well as Bioanalytics and Biosensors.

Two additional off-site departments are located in Halle
(Saale) and Rostock. A total of 37 units thus represent a
broad spectrum of expertise and qualifications.

The institute’s spectrum of services is aimed at specific
problem solutions at the interfaces of medicine, biosciences
and engineering. With this, the Fraunhofer IZI addresses not
only the biomedical industry, including pharmaceutical and
biotechnological companies and diagnostic laboratories, but
also hospitals and research facilities.

The institute’s core competences lie in the fields of cell
biology, immunology, drug biochemistry, bioanalytics,
bioproduction, process development and automation as well
as in regenerative medicine. Besides developing and testing
new drugs, this also primarily entails cell-therapeutic
approaches to restoring dysfunctional tissue and organs right
through to biological replacement by means of tissue
cultivated in vitro (tissue engineering). For an unproblematic
engraftment of these tissues it is necessary to detect cellular
and immunological mechanisms of defense and control and
to integrate them into the development of methods and
products. Around these core competencies a large variety of
tasks for new products and methods arises. The institute is
strongly oriented towards the hospitals and takes on quality
testing, the production of clinical test samples according to
GMP guidelines and contracted clinical trials. In addition, we
support our partners in obtaining manufacturing and
marketing authorizations.
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STRUCTURES AND FIGURES 2014

ORGANIZATION

Department of
Biosystem Integration
and Automation
Prof. Dr. Frank Fabian Bier

iVD-Platform
Prof. Dr. Frank Fabian Bier

Biomolecular
Nanostructures and
Measurment Technology
PD Dr. Ralph Holzel

Biomimetic
Functional Materials
Dr. Nenad Gajovic-
Eichelmann

Laboratory and
Process Automation
Jorg Henkel

Bioanalytics and Bioprocesses Branch of Institute (Potsdam-Golm)

Prof. Dr. Ulrich Buller

Department of
Cellular Biotechnology
Dr. Claus Duschl

Lab-On-Chip
Technology
Dr. Claus Duschl

Miniaturized
Cell Assays
Dr. Michael Kirschbaum

Extremophile Research
and Biobank CCCryo
Dr. Thomas Leya

Biofunctional
Coatings
Dr. Dmitry Volodkin

Department of
Cell-free Bioproduction
Dr. Stefan Kubick

Cell-free
Protein Synthesis
Dr. Stefan Kubick

In Vitro Protein Labeling
Dr. Stefan Kubick

Eukaryotic Lysates
Doreen Wustenhagen

Department of
Bioanalytics
and Biosensors
Dr. Eva Ehrentreich-Forster

Microarray and
Sensor technology
Dr. Eva Ehrentreich- Forster

Biomarker Validation
and Assay Development
Dr. Harald Seitz

Molecular
Bioengineering
Dr. Markus von Nickisch-
Rosenegk

Metabiobanks CRIP
Dr. Christina Schroder
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1 Potsdam-Golm
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STRUCTURES AND FIGURES 2014

KEY INSTITUTE FIGURES 2014

Workforce composition

Scientists incl. visiting scientists: 57 %

PhD students: 7 %

Technical assistants and

laboratory technicians: 12 %

Student/scientific assistants: 7 %

Interns/degree candidates/Bachelor

students/Master students/trainees: 7 %

Administration/executive departments/IT and technical

infrastructure: 10 %

2014 financial values in KEUR
(total €28.84 million)

Staff distribution (as at 12/31/2014)

Leipzig 304
Potsdam 119
Halle 49
Rostock 19
Total 491

Project revenue 2014 in kKEUR

Leipzig Halle Potsdam  Total
German national and 10851 4135 2746 17732
regional government
EU 5 119 211 335
Industry projects 2387 6 566 2959
Other (incl. internal 3851 29 632 4512
programs)
Total 17094 4289 4155 25538

20000715086 Number of projects in 2014
15000 =1~
German national and regional
government: 22 projects, 34 %
10000 =1~
EU: 2 projects, 3 %
5039
5000 - 4282
Industry projects: 20 projects, 31 %
1426
I I . )
Location Location Location Location Other (incl. internal programs):
Leipzig Potsdam Halle Rostock 21 projects, 32 %
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Financial value

Financial value was able to be increased to 28.84 million euros
in the reporting year, thus reaching almost twice the previous
year's value. Included in this amount are financial resources
from internal programs, special allowances from strategic
investments and special funding for the off-site departments.
The institute’s overall financial value thus comprises 18.1
million euros at the Leipzig headquarters, 4.3 million euros at
the Halle site, 1.4 million euros at the Rostock site and 5.04
million euros through the Potsdam-Golm branch which was
affiliated in July 2014. Not included are expenses for the
construction work on the third construction phase at the
Leipzig branch: This work is being funded by the European
Union, the Free State of Saxony and the Fraunhofer-
Gesellschaft.

Projects

With an overall sum of 25.54 million euros, project revenue
almost doubled compared with the previous year (12.4
million euros). The number of projects also increased to a
total of 65 in the reporting period, up from 52 in 2013. The
majority of these projects — 22 in total with overall revenue of
17.7 million euros — is funded by the government and
Lander. The industrial proportion is made up of 20 projects
and overall revenue of almost three million euros.

Besides traditional industrial projects, the Fraunhofer IZI
provides significant assistance to industrial cooperations,
which are funded through the Sachsische Aufbaubank (Saxon
Development Bank, SAB) using means provided by the EU. In
many cases, these cooperations have given way to follow-up
projects and settlements. As partner companies have to

contribute co-financing of 40 to 70 %, these projects take up
a special position among the projects funded by the
government and Lander. Large EU collaborative projects
have, in the meantime, become much less attractive due to
the associated accounting procedures which are unfavorable
for the Fraunhofer Institute. The overall value of SAB projects
for the Fraunhofer IZI amounted to approx. nine million euros
in the reporting period. These projects primarily support
medium-sized industry in Saxony.

Members of Staff

In 2014, the institute once again saw a huge increase in staff
numbers. The overall number of employees increased from
284 to a total of 491. This was mainly due to the interim
affiliation with the Potsdam branch, which accounted for a
total of 119 people. At the Leipzig headquarters, a total of
304 people were employed on the reference date
(12/31/2014), while 49 people were employed in Halle and
19 in Rostock. Research fellows make up the majority of
employees. At just 10 %, Administration remains small and
efficient.

This dynamic development forms the basis of the institute’s
scientific excellence, the continuous promotion of young
scientists, and the sustainable consolidation of partnerships
both in Germany and abroad. Interdisciplinary and
intercultural teams help maintain high-quality results. With
over 20 branches of study, our staff’s qualifications are as
diverse as their cultural backgrounds. Female employees
make up over 60 % of staff at the Fraunhofer I1ZI; the
institute therefore ranks highly within the entire Fraunhofer-
Gesellschaft in terms of employing women.
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DEPARTMENT OF
CELL ENGINEERING

’Since starting up our first GMP-compliant clean room facility in 2006, our know-how has become
increasingly sought after on an international level. A compliment earned by our qualified team
through its many reference projects.”

Dr. Gerno Schmiedeknecht, Head of Department of Cell Engineering, at the Fraunhofer I1Z| since 2005




Which of the department’s areas of competence/
technologies are particularly impressive and which R&D
services have emerged as a result?

Of particular note are our many years of experience with the
GMP-compliant manufacture of cell-based drugs — referred to
as advanced therapy medicinal products — for use in clinical
trials. With the Cell Engineering/ GMP Unit, we cover the
entire spectrum here, from process development and
validation, development and validation of quality controls,
international technology transfer through to the manufacture
of investigational medicinal products for all study phases or
alternatively for individual use pursuant to Section 4b of the
German Drug Act within the scope of “hospital exemption”.
The high-quality R&D services offered by our GLP testing
facility operated by the Cell Engineering/GLP Unit are
especially important here. Preclinical trials on the safety and
efficacy of advanced therapy medicinal products and other
drugs are conducted here, besides accompanying
investigations within the context of clinical trials, e. g.
immune monitoring in the clinical testing of innovative
immunotherapies.

What were the department’s main challenges and
highlights in the 2014 reporting year?

One of the main challenges facing the Cell Engineering/ GMP
Unit was further developing the successful collaboration with
our major project partners Northwest Biotherapeutics/
Cognate BioServices and Prima BioMed. The clinical trials
conducted here were continuously supplied with high-quality
investigational medicinal products and the number of clinical
investigational sites in Germany and other European
countries was steadily increased. In addition, the first patients
received the therapeutic agent under the authorization
granted in 2014 for the autologous immunotherapy
DCVax®-L, which is based on dendritic cells. This
authorization was issued in accordance with Section 4b of
the German Drug Act within the scope of so-called “hospital
exemption”. In 2014, the Cell Engineering/GLP Unit excelled
not only in terms of its huge number of scientific
publications, but also through the brilliant support it lent
young scientists, as reflected in several graduate papers. The
three-day reinspection of the GLP testing facility in

September 2014, which once again managed to ascertain
the unit’s high quality standards, posed a huge challenge,
but one that was successfully mastered. Besides this, the Cell
Engineering/GLP Unit attracted numerous new projects with
various partners from the biotechnology and pharmaceuticals
industry.

Please give us a brief outlook over the department’s
key tasks and plans for the 2015 anniversary year and
beyond.

The 2015 anniversary year will be characterized not only by
further staff growth in the department due to upcoming,
new projects, but also by the expansion of methodological,
scientific and technical expertise and the development of the
infrastructure. Special focus will be placed here on finishing
the Fraunhofer IZI's second extension building. This will
involve putting an additional pharmaceutical clean room
facility into operation for the manufacture of advanced
therapy medicinal products and qualifying this facility to GMP
standards. The facility will comprise a 200 m? clean room
area and five manufacturing rooms meeting the requirements
of clean room classification B. The first projects are expected
to be processed here in the first quarter of 2016, once the
facility has been qualified and has successfully completed the
necessary official inspection. The Cell Engineering/GLP Unit
will also move into new, state-of-the-art laboratories in the
second extension building, which are better equipped for the
unit's needs and quality requirements.

Dr. Gerno Schmiedeknecht

Head of department

Phone +49 341 35536-9705
gerno.schmiedeknecht@izi.fraunhofer.de
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UNITS

Cell Engineering/GLP Unit

The unit focuses on three main topics: 1) Planning and
conducting preclinical efficacy and safety studies for new
drug candidates, in particular ATMPs, (in vitro and in vivo)
under GLP and GLP-analogous conditions. This also includes
the development, establishment and validation of new

in vitro and in vivo models. 2) Identification and validation of
new protein biomarkers for application in diagnostics and in
the treatment of chronic inflammatory and tumor diseases as
well as for veterinary medicine/animal breeding. 3) Developing
and optimizing methods and techniques for the diagnostic
detection of protein biomarkers and for the separation of
cells. This includes the development, manufacturing and
modification of monoclonal antibodies as well as participa-
tion in the development of analytical equipment and cell
separation robots.

Dr. J6rg Lehmann
Phone +49 341 35536-1205
joerg.lehmann@izi.fraunhofer.de
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Cell Engineering/GMP Unit

The Cell Engineering/ GMP Unit operates Fraunhofer IZI's

two modern GMP clean room facilities consisting of eight
separate clean room suites (altogether 16 clean room grade B
manufacturing rooms) which are optimal for manufacturing
Advanced Therapy Medicinal Products (ATMPs). The 60 highly
qualified staff members specialize in the GMP-compliant
manufacturing and quality control of investigational
medicinal products. Transfering and establishing GMP-
compliant processes and quality controls as well as creating
Standard Operating Procedures (SOPs) are discussed in detail
with the partner at the start of the project and then
implemented in practice, with a strong emphasis on quality.
Project leaders have many years of experience in designing
GMP-processes in the cell therapy area.

Contact

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




Development of diagnostic tests for the somatic cell

therapy CVac™

CVac™ is a cell therapeutic based on the body’s own
immune cells that is to be used to treat tumor diseases
following tumor regression (so-called maintenance therapy).
The therapy is based on immune cells from peripheral blood,
that are differentiated in vitro into specialized antigen-
presenting cells known as dendritic cells (DCs). The immature
DCs are then brought into contact with a recombinant form
of the tumor antigen mucin 1 (MUC1) and thus “trained” to
identify tumor cells. The DCs matured in this way are injected
into the patient and can now trigger an immune response
against remaining tumor cells. The special structure of the
recombinant protein thereby induces a particularly effective
activation of MUC1-specific cytotoxic T cells. This is intended
to prevent new tumor growth and/or the formation of
metastases.

As part of a joint project which aims to prepare the
commercial availability of CVac™ for clinical development in
Europe, tests were designed for accompanying diagnostics.
This involved establishing and validating tests for MUC1-
specific antibodies and for the reactivity of MUC1-specific T
cells. In order to detect MUC 1-specific antibodies in the
serum, an ELISA (Enzyme-Linked Immunosorbent Assay) was
developed where antibodies are bound by recombinant
MUC1T and can be quantified using a detection system for
human antibodies. The ELISA can thus help to determine the
CVac™-specific immune response mediated by antibodies.
Reactive MUC 1-specific T cells were to be detected by flow
cytometry analysis of secreted inflammatory mediators
(cytokines) following the restimulation of blood cells with
MUC1 peptides. As no MUC1-reactive T cells were expected

to be found in the blood taken from healthy donors, the
assay was established using peptides of various antigens
(e. g. tetanus toxoid). The developed test format allows
the simultaneous analysis of T cells and of the cytokines
produced by these cells and thus serves to precisely
characterize the cell-mediated immune response. In order
to make the test format applicable to clinical trials, the test
was also established and validated for cryopreserved blood
cells.

Both tests are to be used in future as accompanying
diagnostics in a phase llb clinical trial investigating the
efficacy of CVac™ in patients with ovarian carcinoma. The
simultaneous analysis of antibodies and reactive T cells will
thereby allow for a detailed characterization of the immune
response induced by CVac™.

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

ELISA — Enzyme Linked
Immunosorbent Assay — refers to
an antibody-based detection

procedure.
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Development of a test for hypoallergenic nutrition,
taking soy as an example

More and more people are proving to be intolerant or allergic
to different foodstuffs. This is connected with symptoms
which highly impair affected individuals. Once those affected
have identified a certain food as the trigger of their
complaints, the ingestion of this foodstuff is strictly avoided
where possible. This, in turn, leads to restrictions in everyday
life: For instance, more time is spent in supermarkets as
ingredients lists first have to be checked for processed
foodstuffs or loose products from the weekly market initially
have to be avoided. Beyond this, other valuable components
of the respective foodstuff can also no longer be ingested. It
would therefore be preferable to change food in such a way
that the components which trigger intolerances or allergies
are either contained in extremely reduced quantities
(threshold value) or as a modified, harmless form.

The joint project “Low Allergen” is dedicated to this idea of
improving and modifying foodstuffs, using the example of
soy. As part of this project, the Cell Engineering/GLP Unit is
entrusted with the task of developing a testing procedure to
detect food components which trigger allergies. In order to
do this, polyclonal and monoclonal antibodies were
manufactured and used in different formats. The next stage
involves giving a detailed description of the binding
properties of selected antibodies. To this end, antibodies from
different species are analyzed which identify the same
epitopes. The test procedure is then to be optimized based
on the resulting findings.

34 | Fraunhofer I1ZI Annual Report 2014

© Jurema Oliveira/wikimedia commons

Processed soy is to be analyzed in detail using the developed
detection procedure. The aim is to design a certified user kit
for soy-based source and/or raw materials for foodstuffs. A
relevant label for the processed foodstuff aims to give the
consumer a higher level of assurance.

The project is being jointly handled by the Fraunhofer IME,
Fraunhofer ITEM and Fraunhofer IZI and is coordinated by the
Fraunhofer IVV.

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

1 Soybean plant



Manufacture of the immunotherapeutic DCVax®-L for
brain tumor patients

The US biotechnology company Northwest Biotherapeutics
Inc. is conducting a phase lll clinical trial in Europe to examine
the efficacy of its immunotherapeutic DCVax®-L, whereby the
Fraunhofer IZI is responsible for manufacturing the
investigational medicinal products. DCVax®-L is an advanced
therapy medicinal product (ATMP) based on autologous
dendritic cells to treat glioblastomas, a particularly aggressive
type of brain tumor. The therapeutic agent has already been
successfully used in clinical trials in the USA. After transferring
the process in 2011/2012 together with US manufacturing
company Cognate BioServices Inc., and after establishing and
validating the process and the analytical methods at the
Fraunhofer IZI, a manufacturing authorization was acquired
through the Landesdirektion Sachsen (Saxony Land local
competent authority) and the higher federal authority Paul
Ehrlich Institute for DCVax®-L and DCVax® placebo in
accordance with Section 13 of the German Drug Act (AMG).
Furthermore, the leukapheresis collection facilities and
neurosurgical tumor procurement centers had to be qualified
in order to guarantee the high-quality procurement of
patients’ base materials. Obtaining the required authorization
for the procurement of tissues in accordance with Section 20b
(2) AMG for the removal of tumors has presented and
continues to present a particular challenge for various
hospitals.

After the clinical trial was approved in the UK and following
capacity increases at the Fraunhofer IZI (concerning clean
rooms and staff), patient batches for use in British hospitals
have been produced since June 2013. In addition, both the
clinical trial and a special permit pursuant to Section 4b AMG
("hospital exemption”) were authorized by the Paul Ehrlich
Institute. The authorization pursuant to Section 4b AMG
permits the manufacture of advanced therapy medicinal

products as an individual preparation for individual patients
who are not able to be included in a clinical trial due to their
indication or other exclusion criteria. Batches for German
patients have been manufactured in the clean rooms and
administered to patients as part of the clinical trial since
August 2014; patient batches for treatment pursuant to
Section 4b AMG have been manufactured and administered
to patients since October 2014. The production, quality
control and shipment for the patients and administration to
the patient as well as the supervision of the involved hospitals
still form the focus of the coming year. Furthermore,
additional hospitals in Germany and the UK are to become
involved in the clinical trial and treatment pursuant to Section
4b AMG over the next few months.

Contact

Caroline Sonnabend
Phone +49 341 35536-9744
caroline.sonnabend@izi.fraunhofer.de

1 Leukapheresis processing for
DCVax®-L in the category A
clean room

2 Cell harvest from the cell
culture vessels for the pro-
duction of DCVax®-L in the

clean room
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”The immune system spends its whole life learning new things.

The same principle applies to science.”

PD Dr. Sebastian Ulbert, Deputy Head of Department of Immunology,
at the Fraunhofer I1ZI since 2006

-




IN CONVERSATION WITH
PROF. DR. FRANK EMMRICH

Which of the department’s areas of competence/
technologies should be especially highlighted and
which R&D services have emerged as a result?

The department offers a wide range of expertise on the
modulation and characterization of the immune system. For
example, we are looking at ways of thwarting immune
defense measures during organ transplantation and have
developed far-reaching expertise with antibody-based
therapies for this purpose. Furthermore, we are working on
techniques to boost the specific immune response to
infectious pathogens using vaccines. Manufacturing
recombinant vaccine antigens plays a pivotal role here. In a
parallel approach, we are developing innovative methods to
deactivate viral and bacterial pathogens in such a way that
they are particularly well suited to immunization.

Besides this, antibody-based diagnostics also represents an
important topic in the department. We have access to state-
of-the-art gene libraries, which can be used to identify critical
epitopes, for instance in the case of allergies. Through its
platforms to manufacture recombinant proteins and its
contact to medical partner institutions around the world, the
department is able to develop all kinds of serological tests.

What were the department’s main challenges and
highlights in the 2014 reporting year?

As part of an internal Fraunhofer joint project, we managed
to conduct a global examination of antibody target structures
in the serums of soy allergy sufferers. With the help of a
novel peptide phage display procedure in connection with
next-generation sequencing, hundreds of these types of
epitopes were able to be discovered, the majority of which
we had not been familiar with. This procedure proved to be
greatly superior to traditional methods in terms of time and
expense, especially in the case of this complex antigen.

Moreover, additional competences and skills were called on
from our EXIM Project Group in Rostock, which will both
intensify work on the existing projects and further
supplement the group’s range of activities through newly
planned projects. Within this context, we are pleased that the
project group was given a highly positive assessment by a
committee consisting of representatives from politics, science,
industry and the Fraunhofer headquarters, which recently
examined the group'’s state of development.

Please give us a brief outlook over the department’s
key tasks and plans for the 2015 anniversary year and
beyond.

In collaboration with our academic partners, we are
preparing for the clinical testing of our treatment methods
for transplant rejection. This is an important milestone for the
institute as it is the first time that a development worked on
solely by the institute is to be transferred into a clinical trial.
The opening of the institute’s third extension building will
also be incredibly important. Among other things, the
possibilities of working with infecting agents will be greatly
increased through special laboratories. This will be especially
beneficial for the research fellows in the department dealing
with the development of vaccines and infection diagnostics.
Furthermore, the new construction will also be home to the
Bionanotechnology Application Center, a cooperation with
the Fraunhofer IKTS which is intended to further develop the
interdisciplinary research area of nanotechnology and also
make it applicable to research areas in immunology.

Prof. Dr. Frank Emmrich

Head of department

Phone +49 341 9725-500
frank.emmrich@izi.fraunhofer.de
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UNITS

Vaccine Technologies Unit Ligand Development Unit

The unit develops diagnostic techniques and prevention The unit focuses on developments for detecting biomolecules.
strategies for infectious diseases in human and veterinary A new peptide phage display method (patent filed) is
medicine. The main research focus is on viral infections combined with modern devices and measurement methods.
affecting livestock and zoonotic diseases. Pathogens up to This allows peptide phage display for epitope mapping as well
biosafety level 3 can also be processed. Marker vaccines are as the immunome of patient sera (e. g. allergy research) and
developed which enable differentiation between infected the identification of peptide ligands for the characterization of
and vaccinated animals (DIVA strategy). All state-of-the-art complex structures (e. g. cell surfaces) as an alternative to
methods in virology, molecular biology and immunology antibodies. These applications range from the labeling of

are well established in the unit. Viruses currently being cancer cells/tissues to the characterization of (stem) cells in
focussed on include West Nile Virus, influenza, and PRRS different culture and storage conditions.

Virus (Porcine Reproductive and Respiratory Syndrome).
In addition, large-animal models can be provided through
the collaboration with the Faculty of Veterinary Medicine at Contact
the Leipzig University.

Dr. Michael Szardenings
_______________________________________________________________________________________________ Phone +49 341 35536-2805 P
Contact - 2 michael.szardenings@izi.fraunhofer.de =

PD Dr. Sebastian Ulbert
Phone +49 341 35536-2106
sebastian.ulbert@izi.fraunhofer.de b~
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Immune Tolerance Unit

The goal of this unit is to develop cell and antibody-based
therapeutic strategies to treat complications following
hematopoietic stem cell transplantation. Novel concepts of
immunological tolerance which take into account
immunological 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 .

Antimicrobial Agents Unit

The aim of this unit is to develop peptides which have an
antimicrobial effect to fight multiresistant germs, such as
staphylococcus aureus, vancomycin-resistant enterococci,
candida albicans, etc., as well as their evaluation in respective
animal models. The main focus here is on applications in the
field of dentistry and oral hygiene. A further key focus is
placed on identifying and evaluating plant compounds for
applications in the fields of immunomodulation, inflammation
inhibition, concomitant tumor therapy and antibiosis.

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

Extracorporeal Imnmunomodulation Project Group

The project group focuses on the development and
evaluation of extracorporeal (outside the body), organ-
supporting technologies with a particular emphasis on
supporting the immune system. We offer the full range of
preclinical and clinical analyses of extracorporeal technologies
based on a broad spectrum of in vitro simulations, small and
large animal models, as well as a powerful clinical study
network for in and out-patients. Moreover, we offer self-
developed unigque analytic and diagnostic devices including
an ex situ intestinal model, a cell sensor and novel protein
assays.

Prof. Dr. Steffen Mitzner
Phone +49 381 494-7353
steffen.mitzner@izi.fraunhofer.de
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Preclinical Validation Unit

This unit develops and examines new vaccines and drugs in
preclinical trials. Drugs and vaccine candidates are tested in
vitro in cell culture systems and in vivo in preclinical trails
involving different animal species, also under GLP conditions.
This research is focused in part on the development and
efficacy testing of innovative vaccines for humans and
animals.

Contact

Dr. Thomas Grunwald
Phone +49 341 35536-5423
thomas.grunwald@izi.fraunhofer.de
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Image Analysis of Cell Function Unit

This unit develops new methods for the non-destructive,
microscopy-based quantification of physiological and
pathological processes. The aim is to support research into
fundamental biological connections and to test new therapy
procedures by analyzing cells and tissue without their
modification or destruction. As this objective requires
interdisciplinary cooperation in the fields of electrical
engineering, optics, imaging, software development and
biology, the specialist group has close ties to the Chair for
Biotronic Systems at Leipzig University of Applied Sciences.

Contact

Prof. Dr. Ulf-Dietrich Braumann
Phone +49 341 3076-3143
u-dietrich.braumann@izi.fraunhofer.de




PROJECT EXAMPLES

Development of methods for the antibody-based
detection of dengue infections

Dengue fever is one of the most dangerous and widespread
insect-borne viral infections. The affected patients normally
suffer from high fever, however serious, even fatal, disease
progression may also occur. Up to 100 million people are
reported to be infected around the world. Dengue fever
especially affects the regions of Africa, the eastern
Mediterranean area and the Western Pacific. However, the
virus has long since spread beyond these areas. Europe has
also seen localized epidemics and it is to be assumed that the
spread of the disease will intensify in future: The carriers of
the virus (e. g. the Asian tiger mosquito) are becoming
increasingly endemic to southern Europe, which means that
new outbreaks of the disease are also reckoned upon in
Europe.

Dengue viruses belong to the family of flaviviruses, which
also include other important pathogens such as yellow fever,
TBE or West Nile Virus. A major problem in the serological
diagnosis of dengue infections is the fact that antibodies
demonstrate a high level of cross-reactivity with these other
flaviviruses, making it extremely difficult to differentiate
between individual infections.
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A satisfactory antibody test which is completely specific to
dengue is yet to be found. The demand for such a product is,
however, extremely high due to the need for reliable
diagnosis, particularly as several different types of flavivirus
circulate at the same time in many regions around the world.
At the Fraunhofer IZI, a system for identifying specific
antibody targets, so-called B cell epitopes, of the West Nile
Virus (WNV) was developed as part of the EU WINGS project.
This principle has now been applied to dengue viruses. The
proteins found in the dengue virus were divided into many
smaller protein fragments and then incubated with different
human serums. This enabled peptides to be identified, which
were specifically recognized based on dengue antibodies.
Together with diagnostics company Analytik Jena, these
results will now be further developed to create a test that will
be able to sensitively and accurately diagnose respective
infections.

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

Europa fordert Sachsen.

EFRE .
Européischer Fonds fir **

regionale Entwicklung

1 Asian tiger mosquito
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The development of antimicrobial peptides for use in
medicine and food production

The need for new antibiotic drugs based on bioactive
substances has greatly risen in recent years due to the
increased resistance of human pathogenic germs. Strong
growth is also predicted for the future of this segment. In the
Antimicrobial Agents Unit, antimicrobial peptides are being
developed to fight multiresistant hospital germs and oral,
human pathogenic germs with the aid of a specially
established technology platform. This DNA-based technology
facilitates the development of an appropriate, antibiotic
peptide against, in principle, every type of hospital germ by
using a high-throughput technigue. Some of these
antimicrobial peptides have a broad-spectrum effect and
could thus be applied against several different types of
bacteria or even pathogenic fungi (e. g. candida albicans).
Over the course of the past five years, more than ten
sequence libraries were established with partly differing
ranges of efficacy, e. g. against human-pathogenic oral
germs (cariogenic germs such as streptococcus mutans,
streptococcus sobrinus or pathogens associated with
periodontitis such as actinobacillus actinomycetemcomitans
or porphyromonas gingivalis), germs found in the
gastrointestinal tract (helicobacter pylorii) and also against
germs found in the respiratory tract (haemophilus
influenzae).

Special emphasis is currently being placed on developing
antimicrobial peptides against periodontitis and/or caries
pathogens. Although the incidence for caries has decreased
thanks to improved prophylaxis, oral hygiene and the

extensive availability of fluorinated drinking water, contagious

diseases in the field of oral health cost Germany billions of
euros every year.

42 | Fraunhofer I1ZI Annual Report 2014

In 2014, among other things, five antimicrobial peptides
were developed in the unit which are extremely selective in
destroying the two most significant caries pathogens
(streptococcus mutans and streptococcus sobrinus), yet
without negatively impairing the commensal flora, which is
important for the integrity of the oral cavity. Besides this,
these peptides do not have a negative impact on epithelial
cells, which means they can be used in the areas of
restorative treatment, caries prophylaxis and dental
implantology. On the surface of teeth, both peptides were
proven to substantially delay the formation of biofilms,
prompting their further use in dental hygiene products
(mouthwashes, toothpastes). The structure of other peptides
renders them chemically inert to reactive oxygen. This makes
them optimally suited to be used, for example, as an extra
additive in ozone-based periodontitis treatments.
Applications involving antimicrobial peptides in the field

of dentistry and in the production of foodstuffs are planned
for the next stage of research.

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

1 Agar diffusion test to deter-
mine the antibacterial efficacy

of peptides



Prevention of adverse immunological complications
while retaining anti-tumor effect following stem cell

transplantation using anti-human CD4 antibodies

The main complication following an allogeneic hematopoietic
stem cell transplant is acute graft-versus-host-disease
(aGvHD). The conventional treatment methods are frequently
associated with low long-term success and toxicities. This
necessitates the development of treatment alternatives which
are less burdensome.

A new approach involves the use of a specific anti-human
CD4 antibody. The antibody specifically reduces adverse
immune reactions, thus minimizing the chances of aGvHD
emerging following stem cell transplantation. The influence
of this anti-human CD4 antibody with regard to the
prevention of GvHD and under consideration of the graft-
versus-leukemia (Gvl) effect in a clinically relevant,
humanized leukemia model is currently being investigated.
Models are being used for this purpose which are particularly
well suited to the transplantation of human hematopoietic
stem cells and human leukemia cells. The findings are
essential in applying the antibody and other new drugs

in the hospital environment. Existing leukemia models are
being further developed and the anti-human CD4 antibody
and other drugs are being evaluated.

Through the use of humanized models, it may be possible to
achieve new findings concerning immunological processes in
the emergence of GvHD and regarding the GvL effect. The
models and findings are not only extremely valuable for
hematopoietic stem cell transplantation and leukemia
treatment, but also for stem cell transplantation in other
indications (e. g. autoimmune diseases).

Contact

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

1 Apoptosis examination of
the intestine (TUNEL staining)
2 Tumor cell migration in
murine bone marrow (KAO

staining)
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Peptides for tumor targeting

Targeted treatment of tumors and being able to differentiate
between healthy and aberrant cells in therapeutic
applications are just some of the most recent developments
in medical science. Antibodies prevail in today’s clinical
applications, however their use is often limited by production
costs and the quantities required for treatment due to the
size of the molecules. Small, synthetic peptides have many
practical advantages, especially for imaging and novel tumor
targeting drugs, provided they have sufficient selectivity and
affinity to bind their target structures.

In several projects, the unit aims to identify peptides which
are able to characterize different cell and tissue types, e. g.
tumor-specific ligands. One of these projects started back in
2012 in collaboration with a large tumor hospital in South
Korea, and another started more recently in 2014 with
Spanish and German companies primarily focused on the
development of a novel type of tumor-specific nanoparticle
which targets kidney tumors.

Peptides are selected using a newly developed procedure for
peptide phage display based on a novel library design. This
avoids repeated selection rounds: Based on the read-out of
all bound phage with next-generation sequencing (NGS), it
facilitates analysis in silico. For this purpose, a large database
has been built which contains data sets obtained from many
different cell and tissue types. New data sets can be
compared and analyzed based on the existing data. The
analysis for tissue specific targeting peptide motifs is carried
out with special software on millions of sequences. This is
similar to a procedure we currently use to characterize the
antibody repertoire in the serum of allergy patients.
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The identified peptides are synthesized and their binding

behavior and specificity determined on human cells and
tissues. This process is carried out with established cell lines
as well as human patient material, the latter in collaboration
with our project partners. Many different methods are
available for cell analysis at the Fraunhofer IZI. Direct
protein-peptide or even cell-peptide interactions on surfaces
can be measured using a Biacore. The binding of peptides
to cells in suspension can be determined by means of

flow cytometry with both standard and high-throughput
instruments (Intellicyt iQue®, Intellicyt) or by means of
sorting (Influx®, BD Biosciences).

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

Sponsored by:

% Federal Ministry @ Federal Ministry
22 | of Education for Economic Alfairs
and Research and Energy

thanks to a resolution passed by the German Bundestag

1 Labeling living renal cancer
cells (RCCO4, P. Ruschpler,
Fraunhofer I1ZI) with a tumor-
specific peptide selected in
collaboration with CNUHH/JLCI

(Hwasun, Korea)



ECOS study center

Clinical trials form an extremely important part of medical
research as they usually represent the final stage before a
broad clinical application of new therapy procedures. The
organization and conduct of such clinical trials demand
special knowledge in terms of study design and regulatory
requirements, as well as experience of the statistical and
clinical assessment of study results.

The relatively new, integrated Study Center for Extracorporeal
Methods and Biosimulation (ECOS) belonging to the EXIM
Project Group essentially pursues two target courses: On the
one hand, it is dedicated to the implementation of the
group’s own scientific concepts and developments in
practice. On the other hand, it conducts preclinical and
clinical trials in close cooperation with the University of
Rostock’s Department of Medicine and local hospitals in the
field of medical extracorporeal therapies and systems for
industry partners.

The object of our research includes both interventional and
non-interventional trials with drugs and medical products. It
is primarily focused on testing dialyzers and accessories,
extracorporeal blood treatment, purification and
detoxification besides extracorporeal immune cell therapy.
The chain of competence here covers all aspects of clinical
trials, from planning over to conduct and monitoring through
to biometric evaluation and publication.

At present, ECOS is involved in a multicenter clinical trial
investigating the efficacy and safety of the Extracorporeal
Liver Assist Device (ELAD®) in patients with severe alcoholic
hepatitis. Two additional observational studies will investigate
the effectiveness of using different adsorbers in albumin
dialysis and/or for the treatment of patients with severe
sepsis.

Another key area of our work lies in analyzing the spread,
causes and processes as well as the influencing factors and
interactions of diseases in the field of nephrological diseases,
based on clinical and representative population data. In a
cooperation project with the Chair of Empirical Social
Research at the Institute for Sociology and Demography at
the University of Rostock, research is currently under way
based on a representative sample of people insured with the
AOK health insurance company to see how many patients
currently suffer from renal disease in Germany and to
pinpoint the proportion of patients who come to depend on
renal replacement therapy. Disease progression is also
analyzed; this means looking at how long it takes to reach
the different degrees of severity of renal failure until the
patient is ultimately dependent on dialysis.

Dr. Christina Westphal
Phone +49 381 494-2620
christina.westphal@izi.fraunhofer.de

1 Case series of an extra-
corporeal blood purification

procedure
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Characterizing the technical and physical parameters of
components of extracorporeal therapy procedures

When treating different diseases such as kidney or liver
failure, sepsis, lipid metabolic disorders, or even in the case of
several immunological diseases, medical engineering products
are used to remove certain substances from the blood
outside of the patient (i. e. extracorporeal removal). The most
established blood purification procedure is probably dialysis,
which is routinely used to purify the blood of patients
suffering from kidney failure in which metabolic toxins are
removed from the blood. In other procedures, on the other
hand, the aim might be to remove cytokines, cholesterol or
even fragments of bacterial cells. Each application has
extremely specific technical requirements to help achieve the
most optimal level of blood purification possible.

Interest in the further technological development of such
medical products is huge, not least because the number of
patients treated with extracorporeal therapies is on the rise.
In addition, novel therapeutic approaches are constantly
being developed which require a new form of technical
implementation. An important prerequisite here is the option
to be able to specifically characterize such medical products
with respect to physical properties as well as the performance
parameters. In order to do this, the EXIM Project Group has
started to develop a specialized measuring unit which can be
used to record and evaluate a range of different technical
parameters such as flow rate, pressure and temperature
change. This would typically be used to examine damage to
blood cells when flowing through a technical component.
The respective clinical application is then simulated, for
instance in circulation mode with human or animal blood. In
addition, there is a broad spectrum of methods which can be
used to quantitatively analyze a range of substances dissolved
in the blood.

46 | Fraunhofer I1ZI Annual Report 2014

This modularly structured measuring unit is of key
significance to several currently ongoing cooperation projects
with industrial companies, whereby different medical
products are being further developed or characterized in
more detail. As the metrological facility is to be further
expanded in the coming year, additional applications are also
on the horizon.

Contact

Thomas Wild
Phone +49 381 494-2630
thomas.wild@izi.fraunhofer.de

1 Technical components of a

dialysis machine



Development of a vaccine against respiratory
syncytial virus

The human respiratory syncytial virus (RSV) normally only
leads to mild complaints such as cold, cough or hoarseness.
However, RSV leads to the highest risk for severe diseases of
the respiratory tract in premature babies and infants in the
first 6 month of life. Neither a therapy nor a vaccine are
currently available which effectively protect against the RSV
infection. A vaccine trail in the early 1960s using a chemically
inactivated vaccine had a detrimental effect. A natural RSV
infection lead to an enhanced disease in the vaccinated
children with two fatal infections.

Genetic vaccines are currently being tested to be developed
for a series of indications. An innovative vaccination method
is being investigated as part of preclinical trails. This involves
a circular DNA molecule being administered as a vaccine,
followed by a mucosal spray application on the tonsils of the
vaccinee. This prime-boost vaccination strategy has
demonstrated a surprisingly complete protection against
experimental infection with this virus. This promising
preclinical success is translated to further clinical trails in
humans and is expanded to other vaccine candidates.

Contact

Dr. Thomas Grunwald
Phone +49 341 35536-5423
thomas.grunwald@fraunhofer.izi.de

1 Vaccinations serve to activate
the immune system against

specific pathogens
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PharmaScan 77T

”After ten years of stroke research and profound insights into the nervous system which
warranted our work, we are more motivated than ever to really get to grips with the key
mechanisms of brain damage.”

Dr. Dr. Johannes Boltze, Head of Department of Cell Therapy, at the Fraunhofer I1Z| since 2006




IN CONVERSATION WITH
DR. DR. JOHANNES BOLTZE

Which of the department’s areas of competence/
technologies are particularly impressive and which R&D
services have emerged as a result?

We want to continue developing the skills gained in the fields
of neuroimmunology and system immunology and offer
them to academic and industrial cooperation partners as key
platform expertise. Especially in the field of immunopheno-
typing, we were able to develop a range of methods which is
capable of competing at a high, global level and is valuable
for partners. As part of the institute’s own research, we are
deriving ideas for potential new therapies from the
knowledge we have already gained. Furthermore, we
managed to establish an animal model for vascular dementia,
which is expected to give rise to additional research impulses.

What were the department’s main challenges and
highlights in the 2014 reporting year?

A special highlight of 2014 was the 8™ International
Symposium on Neuroprotection and Neurorepair (ISN&N).
The 8™ ISN&N took place in its founding city of Magdeburg
and was by far the largest event of the series with 400
attendees. Representatives from research, medicine and
industry held intensive discussions on the latest developments
in the field over four days. Moreover, scientific productivity,
measured by publications and patents, reached its climax in
2014. Coordinating and organizing numerous complicated,
simultaneously running, major research projects while
concentrating on the ongoing strategic process proved to be
rather challenging. Another important challenge came in
structuring the institute’s internal advanced training program,
besides designing, structuring and finding initial funding for
our Biomedical Engineering and Advanced Manufacturing
(BEAM) project center together with the McMaster University
in Hamilton, Canada. We were able to successfully overcome
all challenges and learn a great deal from them.

Please give us a brief outlook over the department’s
key tasks and plans for the 2015 anniversary year and
beyond.

In future, the department would like to concentrate on
developing specific products, which, however, presents a
challenge not to be underestimated due to the enormous yet
necessary lead time and the associated resources in the area
of clinically oriented life sciences. Furthermore, we want to
more specifically develop our research activities in the clinical
sphere. An important task in 2015 will also lie in the
continuation and more in-depth implementation of our
internal advanced training program, which offers PhD,
Bachelor and Master students a very competitive training and
further education opportunity at a high level.

Dr. Dr. Johannes Boltze

Head of department

Phone +49 341 35536-5414
johannes.boltze@izi.fraunhofer.de
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UNITS

Experimental Imaging Unit

Experimental imaging stands at the interface between
engineering and life sciences. It is dedicated to research
activities where the acquisition and processing of images are
required before implementation is possible. This draws on
different technical devices and software. As the methods
used in the applied procedures are constantly being
developed, the field of work is always adjusting to reflect
the latest developments. The focus here lies on applying
state-of-the-art imaging techniques as part of the task
assigned to us by our respective project partners.

Contact

Dr. Alexander Kranz
Phone +49 341 35536-5403
alexander.kranz@izi.fraunhofer.de

Ischemia Research Unit

The common conditions stroke, myocardial infarction and
vascular dementia are caused by an acute or chronic lack of
supply of blood and oxygen. This ischemic tissue damage
results in an inflammatory response which is important for the
healing process, but may also exacerbate the initial damage.
Comorbidities such as hypertension, hyperlipidemia and
chronic inflammation especially determine the relationship
between protective and damaging influences.
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The unit explores the foundations of these correlations with
the aim of identifying and preclinically validating novel therapy
options.

Contact

Dr. Daniel-Christoph Wagner
Phone +49 341 35536-5416
daniel-christoph.wagner@izi.fraunhofer.de

Immunotherapy - Oncology Unit

The unit encompasses two major areas of interest. New
strategies for treating cancerous diseases are developed and
tested with the aid of innovative tumor models. The unit also
focuses on optimizing therapeutic cancer vaccines, e. g.
through different administration strategies, in view of the fact
that tumor immunology and re-engineering of the immune
system show promising results compared with current types of
treatment.

Contact

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



Cognitive Genetics Unit

The Cognitive Genetics Unit investigates the foundations and
application possibilities for the genetics involved in cognitive
processes. The main focus of our work is on the genetics of
dyslexia. Our main aim is to develop an early screening test
which will effectively facilitate the functional regeneration of
dyslexia-related cellular deficits in the future.

Dr. Arndt Wilcke
Phone +49 341 35536-5422
arndt.wilcke@izi.fraunhofer.de

Dr. Holger Kirsten
Phone +49 341 35536-5406
holger.kirsten@izi.fraunhofer.de

Clinic-oriented Therapy Assessment Unit

The unit tests and develops innovative diagnosis and therapy
procedures for stroke. As the possibility of being able to
transfer findings from small-animal models to human patients
is sometimes only very limited, a globally unique, large-animal
model was established for the translational approach. Using
this model means that tests can be carried out under con-
ditions which come close to patient treatment in a clinical
setting. Both the gyrencephalic brain structure and the size of
the brain in the human situation are much more similar in the
sheep model than they are in the small animal.

Dr. Antje Dreyer
Phone +49 341 35536-3105

)
antje.dreyer@izi.fraunhofer.de J__-"
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PROJECT EXAMPLES

Immunotolerance following a stroke

The dying off of nerve cells following a stroke leads to the
activation of the immune system and to a huge influx of
immune cells in the damaged brain. Certain immune cells, for
instance granulocytes, can damage healthy brain tissue in the
early phase of the stroke and thus have a negative effect on
disease progression. Other immune cell populations such as
macrophages convey the resorption of dead cells and initiate
tissue repair. It is extremely important during this phase that
the immune system does not perceive the brain tissue to be
foreign matter, consequently fighting against it; this process
is referred to as immunotolerance and is, among other
things, conveyed by dendritic cells. Depending on the
concomitant immunological signals, these cells are able to
trigger immune tolerance or an immune response from the
adaptive immune system. Mismanagement of this system
following a stroke, e. g. due to the simultaneous presence of
pneumonia, may lead to an immune reaction which works
against the person’s own brain tissue. Possible consequences
include, among other things, insufficient rehabilitation
capacities and cognitive disorders through to dementia.

The aim is to better understand the process of
immunotolerance development following a stroke and to
potentially develop new therapeutic approaches that can be
applied here. In order to do this, the infiltration, eating
behavior and migration movement of macrophages and
dendritic cells are analyzed after an experimental stroke has
been triggered. It is presumed that dendritic cells exit the
brain via a range of pathways and encounter the effector
cells of the adaptive immune system in the cervical lymph
node, which is where they determine their functional status.
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This idea is being investigated by introducing different kinds
of therapy which stimulate the immune system and increase
tolerance and by monitoring whether they have an impact on
the functional status of the migrated dendritic cells and on
the activity of the adaptive immune system.

In a possible clinical application, patients who suffer from an
inflammatory reaction after a stroke could be treated. A type
of therapy which generates immunotolerance could limit the
emergence of an autoimmune reaction to the brain caused
by stroke and thus improve the healing process following a
stroke. However, numerous investigations are required before
any type of clinical application is possible.

Dr. Daniel-Christoph Wagner
Phone +49 341 35536-5416
daniel-christoph.wagner@izi.fraunhofer.de

Besides macrophages (red),
dendritic cells (green) also deter-

mine disease progression.



LEGASCREEN - development of a multi-modal early
screening test for diagnosing dyslexia

Dyslexia is a severe disorder in acquiring reading and writing
skills, affecting about five percent of all German
schoolchildren. It is one of the most common developmental
disorders in childhood and youth. Dyslexia is unrelated to the
child’s intelligence. It results in tremendous problems in
school, education, and at work.

One of the main problems hampering successful therapy is
late diagnosis: With the current methods, dyslexia cannot be
reliably diagnosed until the end of the 2" grade. By this time,
a large part of speech-development has, however, already
taken place, and a lot of precious time for providing support
and therapy is inevitably lost.

Our project, a joint venture between the Fraunhofer-
Gesellschaft and the Max Planck Society, is based on our
previous research into the genetics of dyslexia. The earlier a
disposition towards dyslexia can be recognized in a child,
the more likely it is that this disorder can be counteracted by
providing a targeted form of language support, and the
greater the chance of reducing later problems. To do this,
different research approaches are combined: Genetics
together with specific brain activity measurements (EEG).

The heritability of dyslexia is estimated at 50-70%. Genetic
material (DNA) practically stays the same during a person’s
life span. Consequently, respective genetic risk variants can
already be used for diagnostic purposes at an early stage,
irrelevant of whether or not the child is yet able to read and
write. Previously identified genetic variants which contribute
towards the emergence of dyslexia will be used and
optimized as a starting point for the project.

© MPJ CBS

The other key part of our test is based on electroencephalo-
graphy (EEG) — a procedure which allows brain activity to be
measured without demanding the attention of the child.
Research has shown that children who go on to develop
dyslexia already demonstrate distinctive features in brain
activity at an early age in response to specific language
stimuli.

Magnetic resonance imaging (MRI), which is also involved
in our study, is used as a link between genetics and EEG.

It allows us to better understand structural features in the
brain, however it will not form part of the test procedure

which is to be developed.

To summarize, the aim of this project is to develop an early
screening test for dyslexia which recognizes the respective
disposition towards dyslexia long before this can be seen
using conventional testing methods. This type of early
warning test will be able to considerably improve access to
therapy at an early stage in the future.

Dr. Arndt Wilcke
Phone +49 341 35536-5422
arndt.wilcke@izi.fraunhofer.de

1 Our aim: Taking pleasure
in successful learning
2 EEG examination

3 MRT examination
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Identifying tumoricidal peptides

The project aims to identify new peptide connections with a
tumoricidal effect for the treatment of cancer.

Demographic shifts have led to an increased risk of
developing cancer. As human life expectancy is on the rise
and cancer is thus even more prevalent, the pharmaceuticals
industry has spent many years conducting research into the
causes of the disease and new, potential treatment options.
Tumor diseases count among the most common cause of
death around the world. Every fourth death in Germany in
2014 was caused by cancer or side effects of tumor
treatment. The development of new and targeted medication
for the treatment of tumors is therefore of great importance.

Chemotherapeutics now belong to the most frequent appli-
cations to fight cancer, however they are associated with
strong side effects. Beyond this, cancer cells often build up
resistances against this type of medication. Furthermore,
chemotherapeutics do not only have an inhibiting effect on
degenerative cells; the cell division of healthy tissue is also
influenced by the medication. If healthy cells and bone
marrow are impaired by chemotherapy, the immune system
is no longer able to function properly.

There is therefore a huge amount of interest in finding
alternative treatment options for malignant tumors; selective
medication to combat tumor cells is constantly being
researched. Among other things, synthetic, membrane-active
peptides with selective tumoricidal effect could become more
significant in future.
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The tumoricidal properties of frog secretion (peptides) and
synthetic peptides were investigated in more detail in this
project. Secretion from the Phyllomedusa bicolor and Rana
chensinensis species, which have already been described in
the literature, were useful here as reference secretion and/or
reference peptides and were evaluated. In doing so, potential
candidates were identified which would be eligible for
treating tumors. The tumoricidal peptides were developed
together with Dr. Andreas Schubert (Antimicrobial Agents
Unit).

Christopher Oelkrug M.Sc.
Phone +49 341 35536-3121
christopher.oelkrug@izi.fraunhofer.de
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Use of 3D rendering in modern imaging procedures

The field of life sciences presents us with a variety of
diagnostic options. The procedures applied in this field
harness the entire span of the electromagnetic spectrum,
ranging from short-wave roentgen radiation (computer
tomography) and light which is visible to humans
(microscopy) right over to high frequency magnetic resonance
imaging. Each one of these procedures pinpoints and visually
illustrates structures or biological processes in the living
organism. Thanks to the increased resolution of devices,
sufficient data can now be gathered to create a virtual
reproduction of the examined structures. Calculations can be
made and biological processes visualized based on the
computer models rendered from these devices. This is made
possible due to the use of sophisticated computer systems
and special software applications.

Pathological processes which emerge, for example, in the
case of the widespread condition stroke can thus be precisely
quantified. It is not possible to depict the affected structures
directly without surgery as they are shielded in the cranium.
With the aid of MRI scanners with extremely high field
strengths (up to 140,000 times the strength of the earth’s
magnetic field) and special algorithms which are used to
segment these structures, the damaged region can simply be
depicted "in vivo”. By using different contrast methods,
macroscopic pathologies are made visible on the screen as 3D
objects (image 1).

Far-reaching microscopic reconstruction processes take place
in the affected areas of the brain following brain tissue
damage caused by trauma or hypoxia, which cannot be seen
using MRI scanners. The brain’s connective and supportive
tissue (glial cells) reacts to this by enlarging the cells
(hypertrophy) and increasing the number of cells
(hyperplasia). In order to be able to depict regeneration,

the affected region is immunohistochemically stained and
scanned using a confocal laser scanning microscope. The
resulting data record is processed and transformed into a 3D
structure. This makes it possible to precisely describe the
number and morphology of cells, their interaction with other
cells, and their changes over the course of time (image 2).

Both processes facilitate the evaluation of pathological
changes following brain damage and are therefore suitable
for verifying the effectiveness of new therapeutic procedures.
The methods used to segment, evaluate, and assure quality
are hugely similar here in spite of the different processes.
Combining these competencies into one unit thus facilitates
various synergies.

Dr. Alexander Kranz
Phone +49 341 35536-5403
alexander.kranz@izi.fraunhofer.de

Visualization of a stroke
in a 3D model of a rat’s brain
3D model of astrocytes
based on immunohistochemical

staining

Fraunhofer 1ZI Annual Report 2014 | 55



DEPARTMENT OF
DIAGNOSTICS

”Our perspective of the world of RNA and its recently recognized additional functions has

changed enormously over the past ten years — we are now focusing on putting this knowledge
to good use.” %

Prof. Dr. Friedemann Horn, Head of Department of Diagnostics, at the Fraunhofer I1ZI since 2006




IN CONVERSATION WITH
PROF. DR. FRIEDEMANN HORN

Which of the department’s areas of competence/
technologies should be especially highlighted and
which R&D services have emerged as a result?
Identifying and validating new diagnostic and prognostic
biomarkers forms an important focus in the Department of
Diagnostics. A huge amount of attention is given here to the
R&D consortium RIBOLUTION, which is funded by the
Fraunhofer-Zukunftsstiftung (Fraunhofer Future Foundation)
and is currently in its second phase of funding. This phase
sees the knowledge previously developed by all partners
being combined into one local "RIBOLUTION Unit for
Biomarker Development”. The platform offers an especially
efficient biomarker development process, whereby special
attention is given to RNA molecules. This results in exciting
proposals for services in the field of genome-wide
transcriptome, genome and epigenome investigations, also
by means of next-generation sequencing and microarrays.
Partnerships are able to take root here with the diagnostics
and pharmaceuticals industries in order to establish new
diagnostic tests and to develop companion diagnostics.

A second focus is on the innovative, preclinical, in vitro and in
vivo models established in the department. Mouse models
with humanized immune systems, xenogeneic transplantation
models or models for tumor stem-cell research facilitate
excellent basic approaches for investigating molecular causes
of disease as well as for testing innovative therapy strategies
in cooperation with the pharmaceuticals industry and
research institutions.

Furthermore, the technical development of intelligent, new
diagnostic test procedures, especially (but not limited to)
point-of-care diagnostics, forms a key strength in the
department. In this regard, companies are approached which
are looking to simplify and integrate their (biological)
analytical procedures. However, completely new approaches
on the nano scale, such as DNA origami technology, also
offer diverse development and cooperation opportunities for
a new generation of diagnostic and therapy-supporting
procedures. With this new field of “DNA nanotechnology”,
biomolecules can be arranged with nanometer precision onto
structures which are created through the programed

assembly of DNA strands. These are used in the development
of diagnostic instruments for pathogen detection, in the
molecular evaluation of new therapies and in order to design
bioactive materials as sensors, to name a few examples.

What were the department’s main challenges and
highlights in the 2014 reporting year?

Many projects in the department have now been successfully
conducted over a number of years. In 2014, based on this
extremely successful result, we took on the task of
developing long-term cooperations and attractive offers for
our partners and industry over the next few years.
Benchmarks were able to be set here — for instance, a new
funding phase was acquired for RIBOLUTION, which primarily
aims to bring the achieved results into one successful
application.

Please give us a brief outlook over the department'’s
key tasks and plans for the 2015 anniversary year and
beyond.

In 2015 and the years to come, a lot of time and work will be
dedicated to further expanding our range of attractive
proposals through innovations and by intelligently developing
our know-how in the field of diagnostics. The department’s
competitive edge and excellence are therefore to be further
strengthened. In this regard, the previously established quality
management system (especially regarding RIBOLUTION) will
be further developed and preparations will be made to
acquire certification in accordance with ISO-9001 at a later
stage, which will make the processes offered by the
department even more appealing. Moreover, we are planning
at least one spin-off in order to transfer our results to the
market as efficiently as possible.

Prof. Dr. Friedemann Horn

Head of department

Phone +49 341 35536-3305
friedemann.horn@izi.fraunhofer.de
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UNITS

Inflammation Models and Immunodiagnostics Unit

This unit develops rapid, straightforward, immunological,

cell biological and genetic analysis and model systems for
the areas of graft rejection, inflammation research and tumor
biology, in particular for joint and pulmonary diseases.

This involves the use of innovative immunoassays, genetic
analyses, complex cell culture models and animal
experimental approaches.

Contact

Dr. Franziska Lange
Phone +49 341 9725-821
franziska.lange@izi.fraunhofer.de

DNA Nanodevices Unit

This unit focuses on exploring and developing DNA-based
tools for biomedical research. In doing this, DNA molecules
and their characteristics are used to arrange and structure
biomaterials on the nanometer scale. This type of technology
is applied to develop biosensors and nanocircuitry for bio-
chips, in addition to being used to develop new procedures
to specifically transport molecules in vivo and in vitro. To this
end, the unit investigates the biochemical and biophysical
characteristics of specific DNA molecules and composite
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materials in order to deduce concrete applications. The unit
has been funded by the Fraunhofer-Gesellschaft's Attract
program since 2013.

Contact

Dr. David M. Smith
Phone +49 341 35536-9311
david.smith@izi.fraunhofer.de

Analysis Strategies Unit

This unit develops and establishes analysis strategies for the
discovery of novel biomarkers to diagnose and predict
diseases as well as of novel therapeutic targets. State-of-
the-art approaches relating to DNA, RNA, and epigenetic
analyses — based on next-generation sequencing and
microarrays — are optimized for applications concerning large
clinical cohorts and for the study of DNA, RNA and protein
interactions. Furthermore, the unit offers comprehensive
bioinformatic competence with a particular focus on the
analysis of large sequencing data sets as well as on a
proprietary data management system.

Contact

Prof. Dr. Friedemann Horn
Phone +49 341 35536-3305
friedemann.horn@izi.fraunhofer.de




Tumor Stem Cells Unit

This unit’s objective is to develop therapeutic strategies based
on cells and agents for the treatment of neoplastic diseases
based on the elimination or modification of tumor stem cells
in the relevant malignant tumor. This concept is to be used to
describe the tumor stem cells of further tumor entities and to
facilitate therapeutic innovations in the field of internal
oncology.

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

el 2

Nanotechnology Unit

This unit works on the development of molecular diagnostic
test systems for the food and medicine/clinical practice
sectors. The unit focuses on the development of test-strip
based rapid tests to detect infecting agents, bioanalytical
sample preparation and the application of nucleic acid-
binding proteins. Work is being done with customers to
develop novel Lab-on-a-Chip diagnostics platforms, e. g. to
detect sexually transmitted pathogens in a home-testing
format.

Dr. Dirk Kuhlmeier
Phone +49 341 35536-9312
dirk.kuhlmeier@izi.fraunhofer.de

RNA Biomarker Unit

Our focus is on the identification and validation of new
diagnostic and prognostic RNA biomarkers for various
diseases. We use a wide range of molecular methods (next-
generation sequencing, microarrays, PCR-based methods) for
the GLP-oriented screening and validation process. We also
focus on companion diagnostics, which is an important step
towards personalized health care. With the development of
specific tests (e. g. cancer diagnostics), we are constantly
moving towards the optimal goal.

Dr. Sabina Christ-Breulmann
Phone +49 341 35536-3363
sabina.christ-breulmann@izi.fraunhofer.de
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PROJECT EXAMPLES

World-wide innovation: Molecular biology mini
laboratory for home use

The general public holds the topic of pathogens in high
regard. Alongside multiresistant germs and food
contaminants, sexually transmitted infections (STIs) also
receive a great deal of attention and require better
therapeutic and diagnostic strategies the world over. Every
year, over 100 million people around the world become
infected with the Chlamydia trachomatis bacteria alone.
Chlamydia species are thus responsible for a fifth of all
cases of illness caused by sexually transmitted pathogens.

A particular problem linked to STls in the western
industrialized nations is the reluctance of those affected to
consult a doctor and receive treatment as soon as they
suspect an infection. Third world countries have a
considerably poorer health care system, a fact which
increases the risk of carrying an infection.

This project aims to create a diagnostic platform which
integrates highly specific and sensitive nucleic acid
amplification on a chip and allows the user to discretely test
for the infection in the comfort of their home. Together with
the Leipzig-based company SelfD Technologie and with the
support of the Sachsische Aufbaubank (Saxon Development
Bank, SAB), a global novelty is therefore being developed
which addresses the home care market.

This is based on a molecular biology laboratory with the
dimensions of a credit card, which absorbs the sample and
releases the nucleic acids from the cells of the pathogen. The
nucleic acid, which may exist in extremely low concentrations,
will be specifically reproduced a million times in a
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miniaturized reaction chamber before being detected.
Detection takes place using a visible strip which displays the
outcome of the test after approx. 30 minutes: Similar to a
pregnancy test, a control strip will be visible which shows
whether the test has, in principle, been successfully executed.
A specific detection field appears in color if the sexually
transmitted pathogen is present in the user’s urine. In this
case, the only option available is to consult a doctor, who will
have to treat the infection using an antibiotic therapy in order
to avoid late sequela such as infertility or even blindness.

The HomeCare diagnostic system is a simple, molecular
biological test platform which can easily be adjusted to
address different issues in the field of medical, environmental
or nutritional analytics. It serves as an innovative basis for
further applications.

Contact

Dr. Dirk Kuhlmeier
Phone +49 341 35536-9312
dirk.kuhlmeier@izi.fraunhofer.de

Europa fordert Sachsen.
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Proof-of-concept study for a new drug for allergic
asthma

Over the past few years, the number of patients with chronic,
allergic airway diseases has increased. The continuous
increase in patients with asthma bronchiale is especially
noteworthy. The incidence and prevalence of this
immunological disease has seen a particular rise in
industrialized countries over the past 20 years. According to
the World Health Organization (WHO), 235 million people
suffer from asthma bronchiale. Approximately five per cent of
the German adult population is affected.

Due to these enormous numbers of patients and the fact that
the treatment of asthma is only symptomatic at present,
intensive research is necessary to identify new drugs suitable
for treating the disease.

The company Nuvo Research develops an immune modulator
which has already proven to be effective in different clinical
studies, e. g. in the indication allergic rhinitis. This immune
modulator was tested at the Fraunhofer IZI in a murine model
of allergic asthma bronchiale. Dexamethasone — a standard
drug for the treatment of allergic asthma — was used as a
comparative drug.

House dust mite extract was used to induce allergic asthma
in a murine model. During the experiment, several non-
invasive lung function tests were performed, and blood and
tissue samples were analyzed.

The study showed that the tested immune modulator tended
to have a positive effect on the lung function of asthmatic
mice similar to dexamethasone. Therefore, the immune
modulator is a potential candidate for further preclinical and
clinical studies.

Contact

Dr. Franziska Lange
Phone +49 341 9725-821
franziska.lange@izi.fraunhofer.de

Europa fordert Sachsen.

EFRE .
Européischer Fonds fir **

regionale Entwicklung

1 Healthy lung tissue
2 Lung tissue of an asthma

sufferer

Fraunhofer IZI Annual Report 2014 | 61



DEPARTMENT OF DIAGNOSTICS

RIBOLUTION

Complex diseases present medicine and the health care
system with immense problems. Oncological, chronic
inflammatory and degenerative diseases are on the up due to
the demographic transition. Despite a growing number of
treatment options, the therapeutic situation continues to be
unsatisfactory in many ways. Precision medicine is expected
to bring about fundamental advances through a choice of
therapies which is adjusted to the individual. However, this
requires the molecular basis of a disease and of the individual
disease progression as well as the response to therapy to
firstly be determined in detail. New biomarkers which make
this possible are therefore a key requirement for the success
of precision medicine.

Research into the human genome has made vital progress for
biology since being completely sequenced in 2001. Decoding
many disease-relevant genes also opens up a new clinical
horizon for the development of tailor-made therapeutic
approaches. On a diagnostic level, however, many
expectations have not been met, despite comprehensive
studies. It is only possible to predict predispositions to certain
diseases with a high level of probability in limited cases based
on purely genetic methods.

In 2007, a fundamental discovery was made which had a
profound impact on biology. Before then, most sections
(>95 %) of our genome were considered insignificant as they
do not encode proteins. It has now been shown that these
non-coding genome sections are translated (transcribed) into
a large number of so-called “non-coding RNAs (ncRNAs)".
ncRNAs play an outstanding regulatory role and form a key
platform for processing and managing information in the
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cell, which enables precise conclusions to be drawn on

the cell’s condition. This finding has generated a new
understanding of the biology of complex organisms and,

at the same time, demonstrates direct repercussions on
medicine: ncRNAs hold a great deal of potential as highly
specific biomarkers for diagnostics and as therapeutic targets,
besides revealing promising clinical perspectives. With the
dramatically reduced cost of so-called next-generation
sequencing (NGS), new dimensions of state-of-the-art
diagnosis and therapy development are presented here.

Prof. Dr. Friedemann Horn
Phone +49 341 35536-3305
friedemann.horn@izi.fraunhofer.de

SMILE (Self Management Initiative Leipzig) is helping the founding

team to create a spin-off from the RIBOLUTION consortium.

1 A fully automated facility for
biomarker validation enables
the tiniest volumes of RNA to be
accurately analyzed in a high-

throughput process.



DNA self-assembly and molecular programming

Currently, the design and construction of tiny objects
through the programmed assembly of complementary DNA
strands is the most precise and advanced method available
for creating arrangements of molecules on the nanometer
scale. Through established methods such as the so-called
“DNA origami” technique or the assembly of “DNA bricks”,
lattice-like structural scaffolds can be assembled from DNA
strands and used for the placement of nearly any type of
molecule on the nanometer scale. This concept of “molecular
nanotemplating” using DNA is a powerful technique which
has many promising applications in the biomedical fields. The
DNA Nanodevices Unit was established at the Fraunhofer 1ZI
in 2013 within the Fraunhofer ATTRACT program to develop
applications for these techniques in the areas of therapeutics
and diagnostics.

The “DNA origami” technique utilizes a long, single-stranded
DNA scaffold strand of several thousand bases in length,
which is folded into a desired shape by hundreds of shorter
DNA strands. This is used to create two and three-dimensional
structures with an exact shape and size on the nanometer
scale. Individual molecules or molecule patterns can be
positioned to the nanometer on each of these short DNA
strands. This is used to connect tiny carrier molecules, which
are able to bind therapeutic anti-cancer drugs, for example,
to DNA nanostructures. Other molecules such as aptamers or
peptides can be attached to specifically locate diseased cells.
The goal is both to increase the efficiency of drugs, as well as
to reduce unwanted side-effects on healthy cells.

Another technique for the assembly of nanoscale structures
uses a collection of short, synthetic DNA strands as “bricks”.
Using this technique, a nearly infinite number of three-
dimensional shapes can be constructed from one common
collection of DNA strands. The process, from design to final

assembly of the nanostructures, has been streamlined and
automated with the help of custom software and a liquid-
handling robot, so that nearly any shape can be generated
within different time frames. An initial application is to use
these tiny objects for creating large surfaces of specific
topology, upon which arrays of single-walled carbon
nanotubes can be precisely arranged. This will enable the
creation of DNA-based nano networks, which will form the
foundation of miniaturized, ultra-sensitive diagnostic
biosensors.

Dr. David M. Smith
Phone +49 341 35536-9311
david.smith@izi.fraunhofer.de

Atomic Force Microscope
(AFM) image of Fraunhofer I1ZI
Logo drawn onto flat DNA
origami by immobilized proteins

Micro-structure of a porous,
elastic gel, which was created by
bundling DNA nanotubes —
recorded using fluorescence

microscopy
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”The development of new drugs is a multi-layered process - it can only be mastered
with a strong team that does not lose sight of the common goal.”

Prof. Dr. Hans-Ulrich Demuth, Head of Department of Drug Design and Target Validation, at
the Fraunhofer I1Z| since 2013




Which of the department’s areas of competence/
technologies are particularly impressive and which R&D
services have emerged as a result?

The project group is structured in such a way that the drug
development process, from the discovery and characterization
of pathophysiological conditions over to the validation of
potential target proteins, depicts the early pharmaceutical
development process in an integrated format. This means
that the three units operate in synergy across horizontally
structured projects, allowing the respective expertise to be
fully exploited. Topics range from molecular biology/
biochemistry and cell biology issues through to the synthesis
of low-molecule, potential drug candidates, which are first
tested in representative cell assays with regard to their
efficacy. If the results are promising at this stage of
development, pharmacological testing then begins in the
respective disease-specific animal model. In doing this, the
focus is not only on “small molecules”, but also on the
development of specific antibodies, directed at previously
unknown neo-epitopes. The team is therefore versed in both
bioorganic and medicinal chemistry, besides protein
chemistry, molecular biology and cell biology, as well as in
animal pharmacology. This range of expertise is offered to
potential partners through cooperation projects and is
currently being implemented together with various
organizations in national and international research alliances.

What were the department’s main challenges and
highlights in the 2014 reporting year?

Since setting up the project group on October 10, 2013 with
around 20 members of staff, personnel capacity more than
doubled in 2014. A large proportion of this growth is
attributed to interns, Master students and PhD students,
who are involved in the demanding projects carried out in
the department.

This called for a well-functioning, internal reporting
structure to be set up alongside the ongoing investments

in laboratories and the relational structure evolving between
the units.

Another important task in 2014 came in implementing the
administrative duties typical of the Fraunhofer Institute. This
goal was achieved together with the project group members
who work with the headquarters’ administration with regard
to organization, purchasing and HR activities.

Please give us a brief outlook over the department'’s
key tasks and plans for the 2015 anniversary year and
beyond.

We see 2014 as a phase of initiation and consolidation:

We were able to launch research projects with academic
institutes and cooperation projects with industrial partners
which went above and beyond the basic funding. Our aim
for 2015 is to at least double the additional revenue
generated thus far and to expand our academic and
industrial network accordingly. Within the institute, we
want to continue expanding the new and long-standing
cooperation partnerships between the Department of Cell
Therapy and the Preclinical Validation Unit in Leipzig and the
Department of Cell-free Bioproduction in Potsdam-Golm.
Furthermore, we would also like to transfer ongoing projects
into the corresponding drug development stage.

Prof. Dr. Hans-Ulrich Demuth

Head of department

Phone +49 345 131428-00
hans-ulrich.demuth@izi.fraunhofer.de
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Molecular Biotechnology Unit

The Molecular Biotechnology Unit develops and establishes
cellular and molecular biology analysis and model systems.
This involves cell-based assays, gene expression analysis,
immunological and protein chemistry methods, sophisticated
cell culture and animal models. The unit conducts a series

of cell-based tests for characterizing substances with regard
to effectiveness, toxicology and transport. Its service
portfolio also includes establishing new animal models

for investigating enzyme functions in vivo.

Dr. Holger Cynis
Phone +49 345 131428-35
holger.cynis@izi.fraunhofer.de

Protein and Drug Biochemistry Unit

The Protein and Drug Biochemistry Unit has in-depth
experience in the purification of target proteins as well as
their enzymatic characterization. Besides classic protein
chromatography procedures, protein chemistry methods are
also used, such as the spectroscopic analysis of structure and
enzyme-kinetic mode of action. The unit specializes in the
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humanization of antibodies for the manufacture of protein
drugs and their semi-preparative extraction. The subsequent
structure-activity-analysis as well as structure-based molecular
optimization round off the unit’s portfolio.

Dr. Stephan Schilling
Phone +49 345 131428-15
stephan.schilling@izi.fraunhofer.de

Drug Design and Analytical Chemistry Unit

The service portfolio offered by the unit comprises the entire
spectrum of medicinal chemistry and analytics required to
identify potential, new drug candidates from within the field
of “small molecules” and develop them into clinical
candidates. New target molecules can be generated in silico
with the aid of computational procedures, besides being
evaluated, synthesized and tested in terms of their
effectiveness on the target protein. Moreover, the unit also
offers analytical support as part of drug development in both
preclinical and clinical trials.

Dr. Mirko Buchholz
Phone +49 345 131428-25
mirko.buchholz@izi.fraunhofer.de




Antibodies for the treatment of neurodegenerative
diseases

Neurodegenerative diseases are characterized by the
progressive loss of brain substance. The degeneration of
nerve cells coincides with the development of dementia,

i. e. a qualitative and quantitative decline of brain cognitive
performance. Due to the rise of life expectancy, dementia,
especially Alzheimer’s Disease (AD), will pose a major
challenge to our health systems in the decades to come.
Despite the fact that some medication is available to relieve
the symptoms of such diseases, no curative therapy is
currently available.

The majority of neurodegenerative diseases is caused by a
misfolding of proteins. This structural modification results in
an aggregation that damages the surrounding tissue and
nerve cells, causing them to die off. An effective therapy has
to prevent the peptides from aggregation and/or to
accelerate the decomposition of these proteins. One way of
triggering the degradation of the misfolded proteins is to
apply antibodies which specifically target these non-natural
proteins. The antibodies and misfolded amyloid peptides
form complexes which are recognized and degraded by
immune cells. One key aim of such approaches is to identify
antibodies which only bind to misfolded, toxic material and
which do not display any side activity to bind physiologically
active peptides or proteins.
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Therefore, our research focuses on so-called posttranslational
modifications that are causally related to the development
the disease. Such modifications include, for instance,
nitration, phosphorylation and the formation of isoaspartate.
The project aims to generate and test antibodies which are
highly specific to modified amyloid peptides. The most
promising candidates will be selected from several different
molecules and prepared for human use.

Contact

Dr. Stephan Schilling
Phone +49 345 131428-15
stephan.schilling@izi.fraunhofer.de

1 Alzheimer’s Disease is
associated with a progressive
deterioration of cognitive
ability. It almost always affects

the elderly.
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Periodontal pathogens as etiologic factor in RA, CVD
and COPD and their impact on treatment strategies

Extensive clinical and epidemiological data clearly show that
chronic periodontal disease, one of the most prevalent
infectious inflammatory diseases among human beings, is
strongly linked to systemic inflammatory diseases such as
cardiovascular diseases (CVD), rheumatoid arthritis (RA), and
chronic obstructive pulmonary disease (COPD). Taking into
account that up to 30 % of the adult population worldwide
suffers from severe periodontitis, the impact of this disease
on human health is immense — an opinion shared by the
World Health Organization. Nevertheless, in many European
countries periodontitis is a neglected disease, both by the
population in general and by health-care personnel. In some
cases, this ignorance reaches the stage that hair and tooth
loss caused by periodontitis are still considered to be normal,
inevitable events associated with aging. To combat this
misconception and to research novel ways of treating CVD,
RA, and COPD we are exploring the highly innovative idea
that these non-infectious diseases are at least aggravated,
and maybe even initiated, by periodontal infections.
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The project aims to elucidate a relationship between the
presence of specific periodontal pathogens and the severity
of systemic diseases. Furthermore, it aims to show that
extensive periodontal treatment improves the clinical
parameters of the investigated systemic diseases. In order
to elicit this, specific active agents are to be developed

to combat periodontal pathogens, based on bacterial
glutaminyl cyclases.

This will reduce mortality while at the same time ameliorating
the quality of life of CVD, RA, and COPD patients.

Dr. Mirko Buchholz
Phone +49 345 131428-25
mirko.buchholz@izi.fraunhofer.de

1 View of the catalytically active
center of a bacterial glutaminyl
cyclase, a potential target enzyme

for the treatment of periodontitis



Role of human endogenous retroviruses in the

development of multiple sclerosis

Multiple Sclerosis (MS) is a progressive and chronic
inflammatory disorder of the central nervous system. MS
is characterized by a pathological demyelination of axons.
Depending on the site of inflammation, symptoms vary
greatly and include paralysis or numbness of extremities,
impaired vision and speech, dizziness, cognitive impairment,
and fatigue. An underlying cause for the development of
MS has not yet been identified. A widely accepted theory
of MS pathology focuses on autoreactive T-cells acting
against axonal myelin. This simplistic view is challenged by
a number of clinical observations, which argue against a
sole autoimmunological process.

Firstly, newly emerging MS lesions are devoid of immune
cells; secondly, MRI imaging suggests alterations in affected
areas before the appearance of signs of inflammation.
Furthermore, relapses during disease progression do not
correlate with the disability that patients face in the later
stages of MS and standard therapy using immune
modulatory and/or immune suppressive drugs has no
influence on primary or secondary progressive forms of MS.
Consequently, MS consists of two arms: An inflammatory
part (relapses) on the one side and a slowly progressive
neurodegenerative part on the other.

The less understood second arm might correlate with the
expression of human endogenous retroviruses (HERVs).
HERVs are remnants of a previous retroviral infection which
integrated viral DNA into the human genome. A number of
HERVs still possess open reading frames, e. g. coding for the
former viral envelope protein. These proteins could
demonstrate superantigenic properties.

The project therefore focuses on the immunological
properties of HERV-derived viral envelope proteins and the
development of humanized monoclonal antibodies as
alternative therapies for the treatment of MS.

Dr. Holger Cynis
Phone +49 345 131428-35
holger.cynis@izi.fraunhofer.de S S

1 MRl images of primarily
progressive MS following
diagnosis (left) and after a
one-year period (right). A huge
cerebral atrophy is noticeable
within a very short space of
time. It is assumed that human,
endogenous retroviruses are in-
volved in the neurodegenerative

components of MS.
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| have supported the Fraunhofer IZI in conceptual matters since serving on the presidential council at the
Fraunhofer-Gesellschaft. | now look forward to being actively involved in shaping the future of the institute
itself.”

Prof. Dr. Ulrich Buller, Head of Branch of Bioanalytics and Bioprocesses, at the Fraunhofer I1Z| since 2014
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INTERVIEW WITH DIRECTOR
PROF. DR. ULRICH BULLER

The Bioanalytics and Bioprocesses Branch in Potsdam-
Golm has been affiliated with the Fraunhofer 1ZI

since July 1, 2014. How will the expertise of the almost
120 members of staff at the new site complement the
service portfolio already offered by the institute?

A branch has been built up over the past few years in
Potsdam which has a broad range of expertise in the areas
of bioanalytics and bioprocessing. Under the management
of Professor Bier, we have been able to put together
interdisciplinary teams which boast knowledge and
experience in areas ranging from molecular biology over to
cellular biophysics and from surface chemistry through to
software development, all of which can be applied to work
on problems affecting modern biomedicine. In all, we have a
technological orientation which thus complements the
medical and biological expertise provided by the parent
institute in Leipzig as well as the pharmaceutical and
biochemical focus offered in Halle.

This is reflected in the following two examples. Firstly, the
automation of cell culture management is an important topic
in regenerative medicine as the introduction of regenerative
treatment methods can only be expanded upon with the

aid of highly standardized processes. The technical
implementation of laboratory processes is, however, complex
and requires both the suitable hardware and a form of
management which is programed with an informed view to
the pertinent biological processes; the Potsdam-based
Bioanalytics and Bioprocesses Branch is able to supply both
these things on a micro and macro level. Moving on to the
second example, the area of drug discovery focused upon at

the Halle site requires functional targets, which will be
available through the cell-free protein synthesis methods
established and developed in Potsdam over the past few
years.

The branch was set up 15 years ago in Golm’s Science
Campus. What outstanding products and services have
been developed since?

I have had the opportunity to follow the development of the
Potsdam branch since it came into being. Founded in 1998
with the Biofuture Prize awarded by the Federal Ministry of
Education and Research, the unit has brought over 100
million euros into the region over the past 15 years and has
become an integral part of the biotechnology cluster in the
capital city region. Its products are not only of a biomedical
nature — for example, a sensor was also developed to
determine hormones in fresh milk which farmers can use to
verify fertility, thus supporting herd management. This
particular product has enjoyed market success for a number
of years.

A patent for a high-speed immunoassay was recently issued
to us in a different field of research. Negotiations are currently
under way on how to market this patent, which is to become
one of the first products to connect the new app world of
smartphones with the biochemistry of wet samples. This
indicates the direction in which we are moving here: Linking
biochemical and biological laboratory work with new
technologies.
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The automation of laboratory processes, for instance for
innovative peptide syntheses, forms another important focus.
Over the past few years, the Federal Ministry of Education
and Research and the Fraunhofer-Gesellschaft Executive
Board have funded the major project “Cell-free
Bioproduction”, which is managed by Professor Bier and

Dr. Kubick. These results will now be utilized in our new
Department of Cell-free Bioproduction in a contract research
capacity. The thermally switchable surfaces, which emerged
at the Golm research campus out of the cooperation with
the Max Planck Institute of Colloids and Interfaces, the
Fraunhofer IAP (our Fraunhofer neighbors) and the
department run by Dr. Duschl form an important basis for
next-generation cell assay — for instance, for a migration assay
in microfluidic environments. The recently concluded Federal
Ministry of Education and Research project “Handkerchief
Lab” should also be touched upon here: The new pathways
to surface determinants of pathogens discovered by

Dr. Ehrentreich-Forster’s department will not only lead to
the quick detection of pathogens, but also to new
approaches to vaccine development. We want to expand

on all these things.

Which areas of focus are to be further developed in

the coming years at the Potsdam site?

Bioanalytics which go beyond medical applications will open
up new industries. Steps towards food production and
agricultural engineering have already been taken and will be
intensified, as will medical diagnostics, which will also be
strengthened in terms of cell analytics and characterization
with a view to the Leipzig branch of the institute. The site is
well equipped for industry-relevant research and development
concerning biotechnological production processes thanks to
state investments. The scale-up of cell-free protein production
is just as relevant here as the development of gentle
dehydration procedures for active biomolecules for shipment
and use in medical practice. In addition to these topics, the
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Fraunhofer 1ZI-BB will address other application-relevant
research fields which will be introduced to the contract
research market with high hopes.

Which current projects and developments do you
believe have an especially high exploitation potential
for both industrial and clinical settings?

Being able to launch onto the market the comprehensive,
promising scientific results from numerous public funded
projects, which have yielded over 400 publications and more
than 50 patent registrations in Potsdam, is our main task in
the coming years. Here it is necessary that we use the pilot
facilities for automation in order to establish standardized
processes in cell culture management together with industry
as part of contract research.

The bioactive surface coatings from the Department of
Cellular Biotechnology should also be mentioned here, as
they allow us to manage cell behavior in a targeted way. This
is not only able to significantly increase the functionality of
substrates for tissue engineering or cell cultivation; it is also
able to make the further use and handling of cells
considerably easier. Various cell-free systems manufactured at
the Fraunhofer IZI-BB based on lysates from E. coli and
eukaryotic resources allow the manufacture of a broad
spectrum of diversely structured and modified proteins. Easily
comparable in vitro translation reactions facilitate automated
screening approaches, which are characterized by an excellent
scalability from the submicroliter area through to high-volume
reactions in the liter range. The possibility to be able to
generate linear DNA matrices using PCR and to use these
straight away for protein synthesis in cell-free pro and
eukaryotic systems in equal measure renders elaborate
cloning, selection, transformational and cell culture
procedures obsolete. The Department of Bioanalytics and
Biosensors was able to produce excellent results and
laboratory samples over the past few years in connection



with antimicrobial peptides (AMPs). Different surfaces were

grafted with AMPs, which are relevant in the household,
industry and, in particular, medicine — an area often burdened
with microbiological germs or pathogens.

As former member of the executive board at the
Fraunhofer-Gesellschaft, you retired almost a year ago.
What motivated you to return to active work and to
take on this task?

| took over management of the Fraunhofer Institute for

Applied Polymer Research IAP on June 1, 1997. At the time,

the institute was still located in Teltow-Seehof. One of my

first tasks was to plan our new institute premises in Potsdam-

Golm, which was still a standalone, little village on the

outskirts of the state capital at the time. The university had

already moved into the rather dog-eared former University for

State and Law, yet the Science Campus for the Max Planck

and Fraunhofer Institutes was still an expanse of green. In

short, | have accompanied the development of this science
campus from day one and witnessed a number of
transformations:

m  New construction of the Max Planck Institute;

m  Construction of the new building for the Fraunhofer IAP;

m  Expansion of the Golm branch of the Fraunhofer Institute
for Biomedical Engineering, now known as the
Fraunhofer I1ZI-BB;

m Expansion of the GO-IN technology center;

m  Construction of a railway underpass in order to extend
the street connection between the university and science
campus;

= Improved access to Golm Train Station; and

= Planning and constructing the extension to the
Fraunhofer IAP.

This list underlines how closely connected | feel to the site,
which is why | was happy to fulfil the wish, voiced by the
President of the Fraunhofer-Gesellschaft, to help shape the

Golm site of the Fraunhofer IBMT and to help create the new
orientation and associated administrative restructuring during
this special time as a Director of the Fraunhofer IZI.

How did you perceive the foundation and development
of the Fraunhofer 1ZI during your time as Executive
Board Member of the Fraunhofer-Gesellschaft and what
are your hopes for the institute’s future?

When the Fraunhofer IZl was founded, | was Chairman of the
Fraunhofer Group Materials and thus member of the
presidential council. Two things stands out for me from the
discussions: The Fraunhofer IZI has enabled the Fraunhofer-
Gesellschaft to significantly expand its research portfolio in
the field of medical research; this has created an additional
focal area alongside the activities in the fields of information
and production technology, microelectronics, and optical

and material research. A further aspect was acknowledged
with a great deal of interest: The large and also financial
commitment of the City of Leipzig. | have the impression that
this cooperation is still effective today.

| am certain that the Fraunhofer IZI will also be active and

successful with new, attractive research and development
fields in years to come.

Ut M-

Prof. Dr. Ulrich Buller
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DEPARTMENT OF
BIOSYSTEM INTEGRATION
AND AUTOMATION

”Whether on the micro or macro scale: The integration of functionalities provides the necessary

prerequisite for the automation of bioprocesses, in order for them to be efficiently and
sustainably used, also in industrial production. With our many years of expertise, a state-of-

-

the-art infrastructure and motivated staff, we will also remain at the top of our game for tr
next ten years.”

Prof. Dr. Frank Bier, Head of Department of Biosystem Integration and Automation,
at the Fraunhofer I1ZI since 2014




IN CONVERSATION WITH PROF. DR. FRANK BIER

Which of the department’s competences are especially
outstanding?

The department encompasses an extremely broad range of
competences in the field of bioassay development and
hardware design for point-of-care testing (POCT). This
example of POCT and the integrated lab-on-a-chip
technologies illustrate two typical characteristics of our
industry: On the one side, such advances require
interdisciplinary teams, which we are lucky to have in our
department. On the other side, production conditions are
often not taken into consideration for bioanalytics and
diagnostics projects. This is a shortcoming we see through our
own product demonstrators, which allows us to tell the
customer at an early stage how their products can be made
and adapted to suit the market. In doing so, we deploy our
automation expertise, which is also applied in other
departments, for example for cell culture and autologous cell
therapy. In addition, we have also focused on observing and
manipulating single molecules and nano-objects in recent
years, from which we have deduced industry-relevant
processes. Furthermore, the results from the “Handkerchief
Lab” project form an important basis for further
developments in terms of diagnosing infectious diseases,
which we are now looking to integrate into early warning
systems.

What were the main challenges and highlights in the
2014 reporting year?

2014 was, without doubt, characterized by internal
restructuring. However, we managed to maintain continuity,
retain existing customers and attract new ones besides all of
the additional work the restructuring brought with it.
Ongoing projects had to be brought to an end: We hosted
the closing event for the 30-million-euro project
"TheraDiagnostics” in March and were able to show investors
and partners that the vision of implantable sensors may
become a reality in the not-too-distant future — to this end,
we shall continue to work together with the Leibniz Institute
IHP in Frankfurt/Oder at the same level of intensity. Together
with the University of Potsdam, we invited Stefan Hell, who
went on to become a Nobel Prize winner, to the Leibniz
Kolleg academy in May; Dr. Ralph Holzel presented the
introductions to microscopy and demonstrated how we use
this in the field of nanostructures. In June we introduced our
ivD platform at the Capital City Congress of Medicine and
Health. At the same time, we held the closing seminar on
cell-free bioproduction as part of the Fraunhofer Forum, the

president’s key project, for which | took on the scientific
coordination with the involvement of international guests —
including Nobel Prize winner Ada Yonath from the Weizmann
Institute of Science, who was honored in 2009 for her
explanation of ribosome activity. Our open day was held on
September 6 together with our neighboring institutes at the
Science Campus, in which many of our dedicated staff were
involved. As part of the Handkerchief Lab project, we
organized a workshop and invited representatives from
industrial branches with whom we have had less contact until
now. Initial industry contracts have already been concluded
on the back of this and others are under discussion. The
results of the project were presented in the closing seminar as

|u

part of the traditional "Potsdam Days of Analysis”. The
extraordinarily close-knit, interdisciplinary cooperation on the
campus, especially that of the Fraunhofer Institutes, on the
topic of infection detection and on polymer research, was
highly valued by participants. Finally, the MEDICA, held in
November and excellently prepared by Dr. Ehrentreich-Forster,
has provided a significant platform to showcase achievements

for many years now.

Please give us a brief outlook over the department'’s
key tasks and plans for 2015 and beyond.

The fact that, despite adverse conditions, we have managed
to transform the entire Potsdam branch from a strongly
research-driven to an industry-relevant R&D unit, a
transformation which | kick started three years ago, is largely
thanks to the decisiveness of the institute’s management
team and especially Professor Buller, who followed through
with the "PILOT"” investment project. Our task is now to put
these resources to work in the pilot production facilities and
use them to attract new customers. We are well positioned
here; initial customers have already shown an interest in our
rapid prototyping facilities and our scale-up options are also
already sought-after. The application of the patented high-
speed immunoassay in new areas is also on the agenda for
2015.

Prof. Dr. Frank Bier

Head of department

Phone +49 331 58187-200
frank.bier@izi-bb.fraunhofer.de
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DEPARTMENT OF BIOSYSTEM
INTEGRATION AND AUTOMATION

UNITS

ivD Platform Unit Biomolecular Nanostructures and Measurement
Technology Unit

This unit develops procedures and devices for various point-

of-care applications. An in vitro diagnostics platform (ivD The unit carries out research and development for the analysis

platform) is available for this purpose, which can be adapted of biomolecular interfaces and higher-order electronic effects.

to different diagnostic tests depending on the matter at hand. At the center of our activities are applications for point-of-

Besides developing new diagnostic procedures, the unit offers  care testing, however applications in a laboratory

customers and partners the opportunity to transfer existing environment are also included. The methods used cover a

tests (e. g. ELISAs, DNA microarrays, etc.) to the ivD platform.  broad range of microscopies including high-resolution optics,

It also offers test optimization and technical verification, right  electronic and atomic forces microscopy, as well as THz

through to authorization. The platform is open to numerous spectroscopy.

biomarkers and offers the customer a fast way of moving

from the biomarker to the actual product.

Contact

Contact PD Dr. Ralph Holzel

Phone +49 331 58187-205
Prof. Dr. Frank Bier ralph.hoelzel@izi-bb.fraunhofer.de
Phone +49 331 58187-200

frank.bier@izi-bb.fraunhofer.de
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Biomimetic Functional Materials Unit

The unit develops technologies and solutions for fast
homogeneous immunoassays and novel electrochemical and
colorimetric detection systems for binding assays. Our mission
is to create quantitative tests with easy handling and
affordable readout for the point of care, food safety and
environmental control. “Smart” customer-specific dry
reagents for diagnostic and analytical applications are our
second focus. Our transparent, gel-like dry reagents, for
instance, offer superior storage stability, protection against

desiccation and excellent adhesion on all materials.
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Dr. Nenad Gajovic-Eichelmann
Phone +49 331 58187-204
nenad.gajovic@izi-bb.fraunhofer.de
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Laboratory and Process Automation Unit

This unit provides solutions for the automation of complex
processes in biomedicine and biotechnology. The workflow in
cell culture, cell expansion and monitoring, as usually done in
the lab, forms the basis of analysis. The aim of all automation
approaches is to standardize complex workflows and enhance
efficiency as well as the quality of cell products.

Jérg Henkel
Phone +49 331 58187-209
joerg.henkel@izi-bb.fraunhofer.de
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DEPARTMENT OF BIOSYSTEM
INTEGRATION AND AUTOMATION

PROJECT EXAMPLES

Redox displacement assay for the detection of The new assay format is label-free, miniaturizable and suited to

protein-sugar interactions multiplexing. It requires no added reagents (“dip and
measure”) and can be realized using minimal amounts of

In light of a worldwide increase in infectious diseases, there is saccharide or glycan. Electrochemical read-out by squarewave

a growing demand for affordable rapid tests for pathogenic voltammetry provides a sensitive and low-cost method for

bacteria and viruses. Besides viral epidemics, as we are seeing real-time detection. As no antibodies or proteins are included,

at present with Ebola, flu and SARS, bacterial zoonoses also the functionalized sensor surface is stable in the long term

play an increasingly significant role. These are diseases caused ~ and can be stored dry.

by bacterial pathogens that can be transmitted from animals

to humans. A notorious example is EHEC, a pathogenict. coli

strain that causes potentially fatal intestinal inflammation. On Contact

the other hand, the prevalence of multiresistant bacterial

strains (especially in hospitals) requires efficient and quick Dr. Nenad Gajovic-Eichelmann
screening tests to identify infected individuals immediately. Phone +49 331 58187-204 \
nenad.gajovic@izi-bb.fraunhofer.de | .

The aim of this project was to develop a sensitive

electrochemical assay for bacteria, viruses and saccharide-

binding proteins through their binding capacity to saccharide-

or glycan-modified sensing surfaces. The specific molecular

interaction between a surface protein and the immobilized

saccharide or glycan replaces the typically required antibodies

or other binding proteins. During its adsorption, the pathogen

displaces a reporter molecule (a ferrocene benzoboroxol

conjugate) that was previously chemically bound by the

saccharide layer. This produces an electrochemical signal. The

new redox binding assay was realized, characterized and

optimized using a sugar-binding protein (concanavalin A) and

the monosaccharide mannose as the model system. It was also

used for the sensitive detection of a facultative pathogenic E.

coli strain. Between 600 and 600,000 cells/mL were able to be

detected within 15 minutes.
1 Saccharide-functionalized
gold sensor surface for E. coli

detection
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Handkerchief Lab

Chemical analysis and medical diagnostics are currently
performed in highly specialized laboratories. For many years
now, work has been ongoing to miniaturize and automate
laboratory workflows in order to bring analysis to the point
of need. Such Lab-on-a-Chip systems are not yet available on
the market, however the Fraunhofer I1ZI has already
commenced with the next step of integration in bioanalysis:
Next-generation bioanalysis will make use of molecularly
integrated devices, comprising all analytical components in
one single molecular structure. Such molecules or molecular
structures will be able to be integrated into everyday
commaodities, for instance into textiles and hygiene products.
This vision gave the project the name “Handkerchief Lab”.
Fourteen partners from universities, research laboratories and
industry worked together to gain insights into new
mechanisms of molecular recognition and to discover how to
manipulate molecules for analytical purposes in order to
detect infectious germs. By doing so, biomolecular
interactions will be made directly visible and applicable to
diagnostics. With the new knowledge of how to gain
identification patterns from any kind of germ, novel
molecular identification methods for all kinds of germs have
been found, for example for salmonella, MRSA (methicillin-
resistant Staphylococcus aureus) klebsiella and campylobacter
jejuni. Novel binding molecules, e. g. peptides, have been
identified to detect flu and also patented. Fast detection
methods for malaria and Ebola viruses have been found and
published. Novel ways of generating signals on a molecular

level have also been discovered. This knowledge opens the
door to access a new era of diagnostics. The results were
presented to the public during the “6% Potsdam Days of
Bioanalysis”, organized by the ZMDB and held by the
Fraunhofer IZl in Potsdam; more information can be found at
www.taschentuchlabor.de.

Contact

Prof. Dr. Frank Bier
Phone +49 331 58187-200
frank.bier@izi-bb.fraunhofer.de

Taschentuchlabol

SPITZENFORSCHUNG 2N NCIVAT I
R T S W N W TR

Sponsored by the Federal Ministry of Education and Research (BMBF)

1 The creatively processed
vision emphasizes the mecha-
nism: Specific binding molecules
recognize the surface structures
of a pathogen (a simulated virus
in this case) and amend the
structure, creating a signal (in
this case the green stain on the

backbone molecule).
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DEPARTMENT OF
CELLULAR BIOTECHNOLOGY

”The next ten years are sure to bear witness to new therapeutic and diagnostic, cell-based
procedures. Using our microreactors and biochips, we will actively support this developmen

Dr. Claus Duschl, Head of Department of Cellular Biotechnology, at the Fraunhofer I1ZI since 2014
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IN CONVERSATION WITH DR. CLAUS DUSCHL

Which of the department’s areas of competence/
technologies are particularly impressive and which R&D
services have emerged as a result?

For many years now, the European Commission has gone to
great lengths to support the development of alternatives to
toxicity tests on animals. One of the most important elements
of this strategy is the SEURAT-1 program (Safety Evaluation
Ultimately Replacing Animal Testing), which is funded
together with the European Cosmetic Association (Colipa).
Within this context, we are involved in a large consortium
working on the HemiBio project, which aims to develop a
microbioreactor that will be able to imitate the key structures
and functions of the human liver. Our role in this project is to
integrate sensor elements into the reactors in order to
continuously determine a series of parameters over the
course of several weeks, which will allow reliable conclusions
to be drawn on the vitality of the extremely small cell
samples. Through the combination of cleverly automated
sample management and integrated optical microsensors, we
are able to track the oxygen concentration, pH value and the
lactate and glucose concentration of the cell medium over
four weeks. The expertise gained in this project will allow us
to establish novel microreactor systems whose formats will be
more easily adaptable to the various requirements of
demanding cell cultivation procedures. Beyond this, we hope
to be able to offer a series of toxicity tests in the medium
term using these systems.

What were the department’s main challenges and
highlights in the 2014 reporting year?

We want to use the start of the Fraunhofer-Gesellschaft’s
main project “Theranostic Implants”, which will see us
developing novel testing procedures to assess the
hemocompatibility of implants, to also be able to offer this
type of testing procedure as a service to industry partners. To
this end, we have identified future challenges in this field
over the past year together with a number of potential
interested parties from industry and test laboratory
representatives. This is to be viewed from the perspective that
the requirements for the approval of implants are currently
being dramatically rethought and discussed, and that
considerable changes are to be expected in terms of approval
criteria. With our decision to strive after accreditation as a

testing laboratory for implants, we are currently moving
within new territory as this is the first time such a process
has been prepared at the Fraunhofer 1ZI-BB. We also hope
that, in doing this, we will be able to profit from the relevant
experience the Leipzig site has gained with qualification
procedures.

Please give us a brief outlook over the department'’s
key tasks and plans for the 2015 anniversary year and
beyond.

Over the past few years, we have established novel coatings
for the non-invasive detachment of adherent cells from their
cultivation substrates in several partner projects. Three patent
registrations have so far been filed during this process. From
our point of view, the thermoresponsive polymer and
microgel coatings are now robust and dependable enough to
be used as an important tool to substantially improve the
quality of numerous protocols for the handling of adherent
cells. Moreover, together with industrial partners we were
able to show that novel cell assays can be developed using
these responsive polymers. In our view, proof now has to be
furnished over the next year as to whether or not these
systems are received with enough interest from business
customers.

Dr. Claus Duschl

Head of department

Phone +49 331 58187-300
claus.duschl@izi-bb.fraunhofer.de
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DEPARTMENT OF CELLULAR BIOTECHNOLOGY

UNITS

Lab-on-a-Chip Technology Unit

The unit develops customer-specific processes and prototypes
based on Lab-on-a-Chip systems for the analysis and
manipulation of complex biological samples. In this context,
we focus on the noninvasive handling and characterization of
sensitive cell samples right down to the single-cell level,
employing microfluidic chips. The integration of sensor units
in microfluidic devices to monitor crucial parameters of
complex samples including cell lysates and cell clusters
represents another important activity within the unit.

Contact

Dr. Claus Duschl
Phone +49 331 58187-300
claus.duschl@izi-bb.fraunhofer.de
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Miniaturized Cell Assays Unit

The unit aims to develop powerful techniques for the highly
controlled processing of cells and their cultivation under
defined experimental conditions. In order to do this, the unit
develops microfluidic systems and microstructured substrates
that are coated with smart biopolymers and allow the natural
microenvironment of cells to be mimicked as far as possible in
vitro. The miniaturized assay formats enable us to process
even the smallest sample quantities in a parallelized and
automated fashion.

Contact

Dr. Michael Kirschbaum
Phone +49 331 58187-303
michael kirschbaum@izi-bb.fraunhofer.de



Extremophile Research & Biobank CCCryo Unit

The unit studies the adaptation strategies and industrial
usability of cryophilic (= cold-loving) freshwater microalgae.
The aim is to characterize these so-called snow and
permafrost algae with regard to the various strategies in
which they withstand extreme environmental parameters
such as cold, UV radiation, drought and osmotic stress, before
transferring these natural adaptation strategies into industrial
applications. The CCCryo culture collection is unique in its
diversity and scope and forms the basis of this work.
Furthermore, the unit develops optimized photobioreactors
for a sterile mass bioproduction of these autotrophic
organisms on an industrial scale.

Dr. Thomas Leya
Phone +49 331 58187-304
thomas.leya@izi-bb.fraunhofer.de

Biofunctional Coatings Unit

The unit develops novel substrates for cell culture and tissue
engineering. The behavior of biological cells is controlled
using multilayer films made of biopolymers, which are also
externally activated. Planar films and also microcapsules with
encapsulated biomolecules are employed. Microcapsules are
assembled as templates on porous CaCO3. The porous
CaCO3 particles, which allow encapsulation in mild
conditions, are also employed for bio-applications such as
drug delivery and separation as well as polymer scaffold
fabrication.

Dr. Dmitry Volodkin
Phone +49 331 58187-327
dmitry.volodkin@izi-bb.fraunhofer.de
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DEPARTMENT OF CELLULAR BIOTECHNOLOGY

PROJECT EXAMPLES

Microfluidic devices for hemocompatibility testing

Cell-culture-based test systems are an important low-cost and
reproducible diagnostic tool for assessing the interaction of
new materials with living tissue. The established methods for
assessing the biocompatibility of cardiovascular medical
devices and implants are currently being reviewed and
discussed in terms of their significance in pivotal safety tests.
Through discussions with a number of potential buyers from
the industry and testing laboratory representatives in the past

half year, we have identified the future challenges in this field.

These discussions revealed that conventional testing methods
are unable to reproduce the complex flow conditions in vivo,
although flow-dependent reactions, for example of the
coagulation system, represent an important parameter that
cannot be ignored in the context of safety tests.

In addition, the high number of human and material
resources necessary for the biochemical analyses associated
with conventional testing schemes considerably limit the
achievable data density. As a consequence, important
information on time-dependent processes cannot be gained.
However, including test parameters such as sample geometry,
flow rates and flow conditions makes the development of a
suitable test environment challenging. In combination with a
multiparameter analysis of the blood samples used, the
complexity of such test environments can only be met with
microfluidic devices.
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Therefore, the aim of the current project is to develop a
microfluidic test environment that allows the in vitro
evaluation of the hemocompatibility of cardiovascular medical
devices and implants and their coatings, respectively. This
evaluation will take place in the form of controlled
experiments, be more efficient and consume less material
than before. Our many years of experience in the field of
processing and characterizing biological samples in Lab-on-
a-Chip systems enable us to draw on concepts and partial
solutions that form a solid foundation for this exciting and
challenging task.

- =
Dr. Michael Kirschbaum \

2=
Phone +49 331 58187-303 i' : F_f
michael kirschbaum@izi-bb.fraunhofer.de A, P

1 Microfluidic system to
precisely control the cellular
microenvironment. These kinds
of systems form a basis for
establishing fluidic testing
environments to judge the
hemocompatibility of cardio-

vascular implants.



PUFAChain - Microalgae as production strains for
omega-3 fatty

Polyunsaturated fatty acids (PUFA), especially omega-3 fatty
acids such as eicosapentaenoic (EPA) or docosahexaenoic acid
(DHA), are essential constituents of the human diet. Until
now, certain saltwater fish have been the only natural source
of these substances in the human diet. However, this natural
resource is becoming increasingly rare and there is growing
demand for supplements containing EPA and DHA. This also
applies to capsules or food enriched with EPA and DHA: The
fishing industry with its by-catch or fish scraps provides the
only biological source, yet this source is diminishing.

Microalgae are important primary producers of EPA and DHA,
they pass them on to shellfish, fish, and finally the human
within the food chain. Thus, they are a valuable alternative
source, also because they can be produced in large quantities
in industrial-scale photobioreactors under controlled
conditions and are therefore also free from pollutants. The
feasibility of such a process is being investigated within the
framework of the EU-funded project PUFAChain. The project
partners cover all the relevant steps along the value-added
chain and investigate the process from the market back to the
start: The rising demand for highly purified EPA and DHA for
food and pharmaceutical applications primarily defines the
quality of all downstream processes such as algal harvest, cell
disruption, extraction and purification of the desired fatty
acids. Prior to this, the mass production of suitable algal
strains to be cultured under natural ambient light and
temperature conditions first has to be managed. In order

to identify the most suitable algal production strains, a
preselection of strains is tested for optimal PUFA content

and yield with two bioresources of microalgal cultures —

the Culture Collection of Algae at the University of Gottingen
(SAG) and the Culture Collection of Cryophilic Algae (CCCryo)
at the Fraunhofer IZI-BB in Potsdam.

The Fraunhofer IZI-BB primarily focuses on cold-adapted algae
from the polar permafrost regions of our earth. They offer
acceptable growth rates even at low temperatures and under
low irradiation. During the production process, these CCCryo
algal strains will be favored during the cold seasons over the
algal strains from the SAG, which are more suitable during the
warm seasons. By choosing algal strains which are always best
suited for the respective ambient production conditions over
the course of the year while also bearing in mind optimized
downstream processes, an overall economic production
process can be achieved. A conclusive sustainability
assessment, which includes a life-cycle assessment on
environmental, economic and social implications, forms an
integral part of the project.

Dr. Thomas Leya
Phone +49 331 58187-304
thomas.leya@izi-bb.fraunhofer.de

1 Precultures from the CCCryo
algae collection to determine
fatty acid pattern

2 Algafarm photobioreactor

system in Leiria, Portugal
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| hope that we gain even more exciting insights into the world of cells in the next ten years and

that we are able to technically implement their processes.”

Dr. Stefan Kubick, Head of Department of Cell-free Bioproduction, at the Fraunhofer IZl since 2014
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IN CONVERSATION WITH DR. STEFAN KUBICK

Which of the department’s areas of competence/
technologies should be especially highlighted and
which R&D services have emerged as a result?

The Department of Cell-free Bioproduction has
comprehensive expertise in the area of eukaryotic cell
cultivation and in the manufacture of translationally active
cell lysates from these cells, which are serum-free and have
been fermented in a chemically defined medium, as well as in
further developing these cell lysates into efficient, cell-free
protein synthesis systems. These systems will, in turn, be
adapted in our department to the specific requirements of
cell-free membrane protein synthesis, the production of
antibody fragments and the cotranslational introduction of
non-canonical amino acids, for instance fluorescent amino
acids, in proteins synthesized in a cell-free way.

This expertise gives rise to a variety of possible R&D services.
A particular focus lies on synthesizing active membrane
proteins under individually optimized conditions in order

to retain their specific properties for advanced analytical
procedures. In this context, among other things,
electrophysiological measurements are carried out in the
Department of Cell-free Bioproduction on ion channels which
have been synthesized in a cell-free way. Both for analytical
purposes and for the generation of proteins with completely
novel properties, relevant for technical purposes and
pharmacological applications, so-called non-canonical amino
acids are introduced in a targeted manner into cell-free
synthesized proteins. In this way, for instance, fluorescent
membrane proteins and enzymes immobilized on surfaces
can be manufactured in cell-free systems.

The open design of cell-free systems allows components
which influence the quality and quantity of the target protein
to be introduced externally. For example, folding assistants,
so-called chaperones, or membrane structures, so-called
microsomes, can be added to the cell-free system in order

to retain a high proportion of the functional protein in the
result. Finally, cytotoxic proteins can also be produced in
cell-free production systems; these proteins are of great

use from a technological and pharmaceutical perspective,

yet they cannot be portrayed in living cells.

Cell-free protein synthesis systems generally present a future-
oriented technology platform, which allows the variety of
identified gene sequences to be efficiently translated into
proteins in a way that saves time and resources, and allows
defined functions to be assigned to these proteins.

What were the department’s main challenges and
highlights in the 2014 reporting year?

One of the greatest challenges was in generating a new type
of cell-free protein synthesis system based on cell lysates from
cultivated CHO cells. These cells are frequently used in
biotechnological procedures in order to produce therapeutic
proteins. The aim was to combine the efficiency and
economy of in vivo protein production in CHO cells with the
advantages and unique criteria of cell-free protein synthesis.
As a result, a robust, cell-free CHO system was successfully
manufactured which is able to synthesize complex, post-
translationally modified eukaryotic proteins in less than 90
minutes. Signal peptide cleavage, phosphorylations, lipid
modifications and also glycoprotein synthesis was
demonstrated in this new cell-free system. Through the
especially gentle lysate manufacturing methods, endogenous
microsomes derived from the endoplasmatic reticulum are
retained in the system, which facilitate the cotranslational
embedding of membrane proteins in lipid layers. This system
is therefore especially suitable for the time-saving and highly
parallel, cell-free synthesis of membrane proteins.

This gives rise to an important task for the coming years:
Linking laboratory automation technologies with robust, cell-
free systems in order to manufacture proteins for structural
and functional analysis and for pharmaceutical use.

Dr. Stefan Kubick

Head of department

Phone +49 331 58187-306
stefan.kubick@izi-bb.fraunhofer.de
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DEPARTMENT OF CELL-FREE BIOPRODUCTION

UNITS

Cell-free Protein Synthesis Unit In Vitro Protein Labeling Unit

The unit focuses on the synthesis of recombinant proteins in Functional characterization of membrane proteins and the
cell-free systems. In this context, special emphasis is placed on  development of novel protein labeling technologies form the
the cell-free synthesis of antibodies and antibody fragments, focus of the In Vitro Protein Labeling Unit. The incorporation

followed by their characterization, modification and of modified and non-canonical amino acids into the growing
functional analysis. By using cell-free protein synthesis, a nascent peptide chain is facilitated by chemically or

given target protein is produced using the translational enzymatically preacylated tRNAs. Defined protein conjugates
machinery without the living cell. Thus, protein synthesis is with biotinylated or fluorescent-labeled groups are prepared
disconnected from cell fate. Eukaryotic lysates offer the using prokaryotic and eukaryotic cell-free systems. Site-
particular advantage of being able to produce specific protein labeling serves as a gentle and easy way of
posttranslationally modified proteins. characterizing and detecting the functionality of the

synthesized proteins.

Contact [l
Contact
Dr. Stefan Kubick

Phone +49 331 58187-306

stefan.kubick@izi-bb.fraunhofer.de

Dr. Stefan Kubick
Phone +49 331 58187-306
stefan.kubick@izi-bb.fraunhofer.de
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Eukaryotic Lysates Unit

The unit is developing cultivation systems for eukaryotic cell
lines in order to obtain translationally active lysates for cell-
free protein synthesis. In this respect, testing new cell lines
for their in vitro expression capabilities is of highest interest.
Furthermore, the unit develops and optimizes eukaryotic
cell-free translation systems. The influence of fermentation
conditions, cell disruption as well as transcription and
translation components are of special interest for the
translational productivity of the generated lysates.

Contact

Doreen Wistenhagen

Phone +49 331 58187-322 5‘/’
doreen.wuestenhagen@izi-bb.fraunhofer.de /) -
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DEPARTMENT OF CELL-FREE BIOPRODUCTION

PROJECT EXAMPLES

Production and functional characterization of
membrane proteins using cell-free systems

Membrane proteins constitute more than 30 % of all human
encoded proteins. They are essential pharmaceutical targets
due to their involvement in vital cellular processes such as
transport, signal transduction, cell-cell recognition and
adhesion to the cytoskeleton. Expression of membrane
proteins in vivo is challenging due to low yields, solubilization
and purification problems, while overexpression often leads
to toxicity. An alternative for in vivo methods is the cell-free
synthesis of proteins. This method is simple, has a high degree
of controllability and provides a completely open system
allowing direct manipulation of the reaction conditions to
optimize protein folding, disulfide bond formation,
incorporation of non-canonical amino acids and the
expression of toxic proteins. In comparison to conventional
cell-based expression systems, cell-free systems offer rapid
protein expression, purification and functional analysis.

The most common way of analyzing ion channel activity is
by measuring the currents caused by the ion flow. In this
context, the bacterial potassium channel KcsA was chosen
for our studies. The cell-free synthesized potassium channel
was fluorescently labeled by random cotranslational
incorporation of BODIPY-TMR lysine. The functional analysis
of the synthesized protein was verified to check whether the
modified protein retains its native gating activity. Therefore,
KcsA was synthesized in a vesicle-based, eukaryotic, cell-free
system. Protein functionality was subsequently demonstrated
by means of electrophysiological analysis after fusing
microsomes harboring KcsA onto a planar lipid bilayer. Patch
clamp experiments were performed with the automated
system “Port-a-Patch” (NanionTechnologies).
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The assay explained above dramatically speeds up the
downstream application of synthesized membrane proteins.
The whole process starting from protein expression directly
from a PCR product to its functional monitoring could be
done within two hours. The microsomes present in the
cell-free system incorporate the expressed protein in their
membrane and no extra purification or addition of membrane
supplements is necessary. Moreover, no extra time has to be
spent on cloning steps as the protein can be synthesized
directly from the linear PCR templates. The entire cell-free
procedure is devoid of the generation of genetically modified
organisms.

Cell-free systems will enable the synthesis of more complex
membrane proteins and their subsequent, detailed functional
characterization through a combination of biophysical and
molecular biological methods based on translationally active
cell-lysates derived from cultured eukaryotic cells.

Contact

Dr. Stefan Kubick
Phone +49 331 58187-306
stefan.kubick@izi-bb.fraunhofer.de




Cell-free systems for the synthesis of antibodies

Antibodies recognize their corresponding antigens with high
affinity and specificity. This property makes engineered
antibodies indispensable to key players in research,
diagnostics and therapy. Thus, it is of utmost interest to
develop novel production strategies for antibodies which are
time-saving and cost-effective, yet also flexible and reliable. In
this context, an efficient alternative to cell-based production
systems has emerged in the last decade, termed as " cell-free
protein synthesis”.

Cell-free protein synthesis, also referred to as in vitro
translation, facilitates the production of a given target protein
by using translational machinery without maintaining the
integrity of the living cell. In contrast to cell-based expression,
reaction conditions can directly be adjusted according to the
needs of the individual target protein. The use of eukaryotic
cell lysates offers particular advantages for the synthesis of
complex and posttranslationally modified proteins. Thanks to
these positive characteristics, an eukaryotic, cell-free
translation system based on cultured insect cells (Spodoptera
frugiperda, Sf21) has been used to synthesize antibody
fragments featuring various specificities. In these experiments,
fusion of the gene sequence to an ER-specific signal sequence
was shown to enable an efficient translocation of antibody
fragments into the lumen of microsomal vesicles. These
vesicles originate from the endoplasmic reticulum of the
insect cells used in the preparation of the cell lysate. This
"translocation” step provides optimal reaction conditions for
protein folding, posttranslational modification as well as
concentration in microsomal vesicles.

In general, cell-free systems offer the advantage of
synthesizing recombinant antibody formats for production
and screening purposes in a highly parallel and therefore
time-saving manner. The co-translational labeling of
proteins is another advantage of cell-free systems. Using
co-translational labeling techniques, antibody fragments can
be equipped with fluorescent dyes, biotin or other low-
molecular weight substances. Moreover, antibody fragments
and antibodies can be conjugated with cytotoxic proteins and
peptides which cannot be synthesized in vivo due to their
cytotoxicity. This application is of particular interest to the
generation of therapeutic antibodies.

Marlitt Stech
Phone +49 331 58187-305
marlitt.stech@izi-bb.fraunhofer.de

Fluorescence microscopy
image of antibody fragments,
which were merged with a
yellow-fluorescent protein
(eYFP)

Fluorescence microscopy
image of a membrane protein
which has been synthesized
in a cell-free way and is also

fluorescently labelled
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DEPARTMENT OF
BIOANALYTICS AND
BIOSENSORS

”As scientists, we are able to predict the behavior of cells and molecules.
It would be great if the same could be said of all parts of life!”

Dr. Eva Ehrentreich-Forster, Head of Department of Bioanalytics and Biosensors,
at the Fraunhofer IZI since 2014




IN CONVERSATION WITH
DR. EVA EHRENTREICH-FORSTER

Which of the department’s areas of competence/
technologies should be especially highlighted and
which R&D services have emerged as a result?

The department is able to deliver a complete solution to
analytical problems in a short amount of time and subject
to constant quality controls. This begins with sampling
biological, biochemical or purely chemical materials and,
besides the minimal preparation required, encompasses
the selection of suitable methods from a large instrumental
pool and the analysis itself, as well as evaluation and data
processing through to incorporating our methods and
findings in "big data” platforms.

What were the department’s main challenges and
highlights in the 2014 reporting year?

The internal change in responsibilities and structures, the
resulting challenges and the new synergies and areas of
activity which have emerged in consequence.

Please give us a brief outlook over the department'’s
key tasks and plans for the 2015 anniversary year and
beyond.

The most important task for our department is to stabilize
and continue our previous work and to tap new fields.

Dr. Eva Ehrentreich-Forster

Head of department

Phone +49 331 58187-203
eva.ehrentreich-foerster@izi.fraunhofer.de
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DEPARTMENT OF BIOANALYTICS AND BIOSENSORS

UNITS

Microarray and Sensor Technology Unit

The unit develops and modifies the surfaces of biological
materials with the aim of also analyzing and characterizing
the smallest sample quantities in as much detail as possible.
The technological implementation takes place both on
geometric materials, such as fibers, and on planar carriers,
such as plates or chips. The surfaces themselves vary from
glass containers and wafer materials through to plastics.

The products developed by the unit include independent
sensor elements (e. g. test strips) or analysis and database
tools (cell and peptide chips) and can be applied to the
various issues in the fields of environmental analysis, food
control, herd management, process control and diagnostics.

Contact

Dr. Eva Ehrentreich-Forster
Phone +49 331 58187-203
eva.ehrentreich-foerster@izi.fraunhofer.de
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Biomarker Validation and Assay Development Unit

The unit develops specific assays to validate biomarkers and
adapt assays. In order to selectively immobilize biomolecules
on a variety of surfaces such as microtiter plates, slides or
membranes, the unit has a variety of spotting and dispensing
techniques and can select the best one for each specific
problem. All kinds of interactions can also be characterized
on the basis of kinetic and thermodynamic measurements.
Applications include system biology projects, the kinetic
analysis of antibodies and the development of point-of-care
applications e. g. for drugs and serum screening.

Contact

Dr. Harald Seitz
Phone +49 331 58187-208
harald.seitz@izi-bb.fraunhofer.de




Molecular Bio-Engineering Unit

This unit converts natural biological processes into isolated
artificial architectures and strategies which utilize new
perspectives in applications of cellular structures, mechanisms
and metabolisms. In former studies, for example, modified
synthetic membrane proteins were used to fix extracellular
entities.

More recent studies deal with innovative immunodominant
antigens taken from cDNA libraries of prokaryotic
transcriptomes, which mainly consist of pathogens, besides
the development and construction of antimicrobial peptides,
especially synthetic and artificial peptides, within the scope
of antibiotic resistances.

Contact

Dr. Markus von Nickisch-Rosenegk
Phone +49 331 58187-207
markus.nickisch@izi-bb.fraunhofer.de

Metabiobanks CRIP Unit

The unit develops ICT infrastructure for networked biomedical
research: Based on the CRIP Privacy Regime (which was
approved by German data protection authorities in 2006),
remote biobanks are integrated into so-called metabiobanks,
facilitating cross-institutional and transnational queries
concerning human specimens on a case-by-case and sample-
by-sample basis. Thus, material and data originally collected
for health care (e. g. blood, serum, tissue) are swiftly made
accessible through stratified, statistically relevant “clinical
cohorts” to support research in personalized medicine and
disease biomarkers.

Contact

Dr. Christina Schroder
Phone +49 331 58187-227
christina.schroeder@izi-bb.fraunhofer.de
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DEPARTMENT OF BIOANALYTICS AND BIOSENSORS

PROJECT EXAMPLES

Telediagnosis

Autonomous sensors repeatedly shift into the spotlight with
regard to the continuous process control and acquisition of
measurement data in poorly accessible areas.

This is why the development of encapsulated sensor elements
as part of the advancing miniaturization of complex, technical
applications has increasingly gained in significance in recent
years. Such systems can be used flexibly and applied to the
field of medical diagnosis and local patient monitoring (point-
of-care testing, POCT) just as well as in the bioprocess control
of fermentation processes or in the cultivation of
microorganisms in bioreactors.

Crucial to these developments, however, is the successful
transfer of established “traditional” measurement systems.
In order for this to happen, the biosensor has to be made
from biocompatible materials. The established sensors are,
however, largely based on the use of electrochemical
measurement techniques, which greatly eliminate the
complete abandonment of non-biocompatible materials in
advance at present. The alternative lies in a protective system
which separates the sensor. This was accomplished with the
development of a semi-permeable encapsulation system for
the controlled use of autonomous biosenors in the area of
bioprocess optimization and medical diagnostics.

The autonomous sensor system is manufactured using a
sinter procedure, in which a fine-grained composite consisting
of a polymer and a water-soluble porogen is processed.
Biocompatible (co-)polymers with variable material properties,
which are already utilized in the field of medicine, are used as
the base material. With their intended use to optimize
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bioprocesses in less demanding systems, sensor capsules may,
on the other hand, be manufactured from more affordable
polymers.

The targeted release of specific reagents inside the capsule
enables individual maintenance processes to be carried out on
the sensor system. The range of stated targets is to be
amalgamated using minimal technical and economical efforts.
Moreover, the combination of modules to be developed is
intended to facilitate a qualitative and quantitative expansion
of the application spectrum of current biosensor
encapsulation systems.

The sensor system in its present state has been used in
functionality studies to monitor growth and culture conditions
of algae cultures in photobioreactors. The pH value, glucose
concentration and conductivity were continuously monitored
in parallel.

Contact

Dr. Eva Ehrentreich-Forster
Phone +49 331 58187-203
eva.ehrentreich-foerster@izi.fraunhofer.de

Funded by the Land of Brandenburg
using means from the European Regional
Development Fund (ERDF).
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Impulse center for integrated bioanalytics -

the handkerchief lab

Sub-project: SPR characterization of the 1:1 and
multiple interactions of binder peptides and pathogen

target structures

Patient-relevant, on-site analysis (point of care) plays an
ever more significant role in disease diagnosis and also in
monitoring physiological status. Self tests which can be
carried out quickly save time and money compared with a
laboratory examination, making initial disease diagnosis or
the examination of physiological parameters more effective.

The Lab-on-a-Chip idea is being further advanced in the
"Handkerchief Lab"” collaboration project. Sensor-actor
molecules, which link biomolecular detection and signal
generation, could thus be woven into textiles or sanitary
tissues and used to directly detect pathogenic germs. The
three pillars of the project are pathogen detection, scaffold
structure construction (switchable polymers) and signal
recognition (incl. strengthening).

Small binding molecules will be developed to detect
pathogens, especially peptides and oligosaccharides, which
only slightly influence the properties of switchable scaffold
polymers compared with large binders such as antibodies.
The experiments are focused on gaining and characterizing
peptides and antibodies to fight influenza viruses and
methicillin-resistant Staphylococcus aureus (MRSA) as well as
candida albicans. Binding peptides are gained through the
paratope mapping of known and newly isolated antibodies.
Peptides are characterized by means of surface plasmon
resonance spectroscopy (SPR) and involves the optimization
of spacers (which maintain distance from the sensor surface)

and linkers (end groups for immobilization). In order to gain
peptide variants which are better at binding to the
pathogenic target structures, substitution analysis is used with
the help of microarray techniques. This technique is also
applied to trials differentiating between influenza strains.

Initial results with peptides coupled to PDA polymers verify
the concept of the autonomous biosensor, in that binding a
pathogen through a change made to polymer structure
directly leads to a visually measurable signal. The peptides
fighting influenza peptides not only possess sensory but also
therapeutic potential and are being further investigated by
different institutes, especially in the Berlin-Brandenburg
region.

Dr. Walter Stocklein
Phone +49 331 58187-223
walter.stoecklein@izi-bb.fraunhofer.de
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Sponsored by the Federal Ministry of Education and Research

1 Investigating the interactions
of binder peptides and
pathogen target structures in

the laboratory
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”For ten years now we have not only been committed to the development of the institute,
but also to the development of our local area. A total of thirteen spin-offs and settlements

are hopefully just the beginning.”

Dr. Thomas Tradler, Head of Business Development and Patent Management,
at the Fraunhofer IZI since 2011




BUSINESS UNITS

The Fraunhofer Institute for Cell Therapy and Immunology IZI explores and develops solutions to specific

problems at the interfaces of medicine, life sciences and engineering. To its clients and partners the

institute offers complete solutions ranging from market studies right down to the development of a

market-ready product and its marketing authorization. In the business units of drugs, cell therapy, diag-

nostics/assays and biobanks the Fraunhofer IZI develops, optimizes and validates methods, materials

and products for medical, biotechnological and pharmaceutical companies as well as for diagnostic

laboratories, hospitals and research facilities. On the following pages please find a list of our special

competencies, sorted by departments.

Business Unit Drugs

The development of new therapeutic agents is a time- and
cost-intensive process. In many cases there is a gap in the
transfer of fundamental research results to clinical practice.
The Fraunhofer IZI bridges this gap by means of its special
know-how in the field of preclinical development. Our range
of services already starts with development services and
extends over characterization, optimization and preclinical
studies right down to clinical trials. Particular priorities are the
development of agents in the fields of oncology, infection
biology, autoimmune and inflammatory diseases as well as
ischemia.

Business Unit Cell Therapy

Cell therapy is the application of cells or cell suspensions.

It is the aim of a cell therapy to induce regenerative processes
and to replace dysfunctional or defective cells in the patient,
respectively. In order to clinically apply cell therapeutics it is
required to demonstrate their safety and effectiveness, which
is done in extensive preclinical examinations and clinical trials.
The Fraunhofer IZI conducts contract development and
testing of cell therapeutic methods. The institute offers all
developmental steps from one source, from the design of
studies over preclinical development right down to the grant
of a manufacturing authorization and the production of test
preparations for clinical trials.

Business Unit Diagnostics/ Assays

In order to promote the development of regenerative therapy
strategies innovative diagnostic methods are required. From
the characterization of individual cells to the imaging in living
organisms, methods and processes must continuously be
adapted and adjusted. The Fraunhofer IZI develops, tests

and validates new and adapted diagnostic methods and
accompanies its partners until a product has reached market
maturity. With innovative methods and new classes of
biomarkers (e. g. ncRNA) the institute seeks to develop more
sensitive, rapid and cost-effective methods and to transfer
them to clinical application.

Business Unit Biobanks and Biosystems Technology

Biobanks are collections of biological material that are stored
and optionally preserved in a special manner while providing
additional information, e. g. about their origin. Biobanks are
established for research and other purposes, e. g. as supply
for diagnostic or therapeutic methods or, in the field of
biology, for the conservation of biodiversity. As far as human
materials are concerned, the donators’ consent and specific
handling regulations are required.

At the Fraunhofer IZI there are biobanks for various
inflammatory and tumor tissues as well as for various types of
stem cells, also including tumor stem cells, that serve for the
processing of research contracts. The units at the Fraunhofer
1ZI also develop individual components themselves, like for
example new cryoprotectors, and are very experienced in
conceiving, establishing, documenting and operating
biobanks, which are readily utilized within the scope of
contracts.
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PRODUCTS AND SERVICES

PRODUCTS AND SERVICES

Department of Cell Engineering

= GMP-compliant development and validation of
manufacturing processes

= GMP-compliant development and validation of quality
controls

= GMP-compliant production of cell and gene therapeutics

= Application for tissue procurement permissions according
to Section 20b of the German Drug Act

= Application for import permissions

Assistance in writing the Investigational Medicinal Product

Dossier (IMPD)

Regulatory consultancy

Process and method transfer (international, national)
Antibodies — monoclonal / polyclonal

GLP studies (in vitro) — immunotoxicology,
immunogenicity

= GLP studies (in vivo) — biodistribution, tumorigenicity,
immunotoxicology, immunogenicity

= Customized development and validation of
immunological in vitro test systems

= Customized development and validation of animal
models for efficacy and safety studies (predominantly
ATMPs)

= Therapy model (mouse) of salmonellosis (Salmonella
enterica)

= Therapy models (mouse) of chronic inflammatory bowel
diseases

= Validation and beta-evaluation of cell technological
procedures/instruments

Contact: Dr. Gerno Schmiedeknecht | Phone +49 341 35536-9705

gerno.schmiedeknecht@izi.fraunhofer.de
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Department of Immunology

Development of vaccines (antigen, expression systems,
adjuvants) for human/veterinary medicine
Development of diagnostic tests for infectious diseases
Models of Graft-versus-Host-Disease (in vivo/in vitro)
Leukemia models (mouse)

Skin transplantation model (mouse)

Human immune system in the animal model (mouse)
Innovative phage-display libraries

Enzymatically activatable linker

Activation of surfaces

Development of diagnostics and therapeutics from
peptides

Epitope mapping of antibodies and mixtures
Development and manufacture of cell-specific peptides
Determination of the hepatotoxicity of drugs

Biosensor technology: Cell-based early detection of liver
failure

Function and performance tests of hemodialyzers, filters
and adsorbers

Preclinical and clinical trials

Assay system to isolate biomarkers in the case of
arteriosclerosis/development of plaque

Defensins and antimicrobial peptides
Biofunctionalization of surfaces

Preclinical testing of drugs and vaccines

Establishing animal models

Preclinical trials under GLP conditions

Contact: Prof. Dr. Frank Emmrich | Phone +49 341 9725-500

frank.emmrich@izi.fraunhofer.de



Department of Cell Therapy

T-cell infiltration patterns in vitro and in vivo

Cell sorting

Cytotoxicity assays

CAM (chorio-allantoic membrane) assay angiogenesis
and tumor

Dye transfer assay

Large-animal treatment model for cerebral ischemia
(sheep)

Histology of the mammal brain

Large-animal model for acute cerebral hemorrhage
(sheep)

Neuronavigation and stereotaxic application in large
animals

Intensive medical attendance of large animals
Genetic-epidemiological analyses

Development of nucleic acid-based assays

SNP analysis in the human genome

Combination of genetics and EEG (e. g. MMN)
Differential allelic RNA expression analysis

liImaging genetics (combination of (ffMRI and DTI)
Statistical analyses

Psychometric testing

Morphological, functional and spectroscopic examinations
in high-field magnetic resonance imaging
Quantification of in vivo fluorescence and
bioluminescence signals

Stereological cell and object analyses

Acquisition and evaluation of 3D stacks using confocal
laser scanning microscopy

Development of software-supported evaluation routines
(e. g. in MATLAB)

Laser microdissection and molecular biological analyses

Animal models of myocardial ischemia

Model systems of stroke (murine/humanized)
Vascular dementia models

Multi-dimensional flow-cytometric characterization of
organ lysates

Sensorimotor and cognitive behavioral tests

Contact: Dr. Dr. Johannes Boltze | Phone +49 341 35536-5414

johannes.boltze@izi.fraunhofer.de

Department of Diagnostics

Model for acute and chronic arthritis (mouse, rat)
Cartilage destruction models (mouse)

Cellular functional testing for tissue-destructive fibroblasts
Allergic rhinitis model (mouse)

Scleroderma model (mouse)

Humanized NSG mouse

Model of chronic and acute allergic asthma (mouse)
Model of chronic obstructive lung disease (COPD)
Model of sepsis in the humanized NSG mouse
Model of xenogeneic Graft-versus-Host-Disease in the
NSG mouse

Cytostatics and cell therapeutics

Testing of cytostatics on tumor stem cells

(in vitro & in vivo)

Personalized tumor killer cells

Nanostructuring of surfaces

Optimization of pathogen isolation methods
Development of molecular diagnostic detection
procedures

Functional nanoparticles in diagnostics and therapy
Development of diagnostic rapid tests
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PRODUCTS AND SERVICES

= Sepsis diagnostics

= Design of custom 2D or 3D nanoscale objects via the
"DNA Origami” method

= Custom single-stranded DNA scaffold production

= Molecular (e. g. peptide) patterning on biocompatible
scaffolds

= Transcriptomic analyses by tilling arrays and ultra high

throughput sequencing

Microarray analytics

MicroRNA analytics (expression, localization, targets)

Noncoding RNA (ncRNA) studies (expression, functions)

Chromatin Immunoprecipitation ChIP

Capture Sequencing

Chromatin Isolation by RNA Purification (ChIRP)

Bioinformatics, particularly analyses of next-generation

sequencing and microarray data

Prgramming of data management systems

Biomarker screening
Biomarker validation

Assay development for diagnostic tests

Contact: Prof. Dr. Friedemann Horn | Phone +49 341 35536-3305

friedemann.horn@izi.fraunhofer.de
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Department of Drug Design and Target Validation

m Development and phenotyping of transgenic animal
models

Behavioral analysis

Stereotactic CNS injections

Neuronal primary cell culture

Compound analysis in vitro

ADME analysis in vivo

Manufacture (cloning) of expression vectors
Heterologous expression of proteins in E. coli, yeast,

insect cells and mammalian cells
Protein purification using column chromatography
Spectroscopic analysis of enzyme structure and function

in vitro (UV-Vis, CD, and fluorescence spectroscopy)
= Structure-based optimization of antibodies (protein
engineering)
Rational drug design in silico
Synthesis, purification and analysis of small molecules
Synthesis, purification and analysis of peptides/proteins
MALDI-TOF/TOF
Physico-chemical analysis of protein-ligand interactions
Identification of biomarkers
Biological analysis and assay development
Computational chemistry and bioinformatics

Contact: Prof. Dr. Hans-Ulrich Demuth | Phone +49 345 131428-00

hans-ulrich.demuth@izi.fraunhofer.de



Department of Biosystem Integration and Automation

Assay development for biological samples

Multiplex assays

DNA-based assays (microarray)

PCR and RT-PCR development

Dispensing biological samples

Coupling DNA, RNA, proteins and peptides to modified

surfaces
Aptamers for in vitro diagnostics / aptamer assays
=  Biomolecular interaction analysis, kinetic analysis

Characterization and validation of antibodies (cross-
reactivity, specificity)

Serum screening

Biochips

Alternative detection systems

High-resolution lateral structuring of immobilisates

("nanostructures”)

Composition of 2D and 3D nanostructures

Direct printing and writing of nanoscale structures
Nanotechnology with biomolecules

Development of nanoarrays

Impedance spectroscopy

Molecular dielectrophoresis

Microscopy (fluorescence, atomic force, electron)
Coatings (evaporation, sputtering), plasma purification,

laser structuring
Optoelectronics
= Simulation of electronic analogue circuits

= Calculation of electric fields in three-dimensional
geometry

= Homogeneous immunoassays with electrochemical
detection

Customer-specific formulations of dry reagents for POCT
Customer-specific synthesis of bioconjugates and

functional polymers

Molecularly imprinted polymers (MIPs) for sensor
technology and chromatography
Electrochemical examination techniques

Analysis of laboratory processes / development of
automation strategies

Designing automation facilities

Rapid prototyping

Peptide syntheses (complex libraries)
Automation solutions for pre-analytics

Software development and programming

Contact: Prof. Dr. Frank Bier | Phone +49 331 58187-200

frank.bier@izi-bb.fraunhofer.de

Department of Cellular Biotechnology

Design and development of microfluidic systems
Manufacture of microfluidics (incl. periphery and
integration of functional elements)

Non-contact cell handling by means of dielectrophoretic
field cages

Loading cells with signal molecules or drugs
Characterizing mechanical and dielectric cell properties
Examining cell-cell interactions

Cell sorting

Microbioreactors

Integration of sensor technologies

Cell cultivation and cryoconservation

Functional cell assays and cell analytics
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PRODUCTS AND SERVICES

= Expression analyses

= Fluorescence, TIRF, super resolution and confocal
microscopy

= Binding studies of receptor-ligand interactions in

microchannels

Biofunctionalization of cell culture substrates

Manufacture of micro-contact stamping

Cell arrangement on surfaces

Chemical surface modification

Surface analytics

Determining adsorption kinetics and coating thicknesses

Metallization of surfaces

Micromanipulation, microdissection, laser-microdissection

Isolation as well as taxonomic and phylogenetic

characterization of extremophilic microorganisms

= Analysis of primary and secondary metabolites of
extremophilic microorganisms in terms of industrial
applicability

= Photobioreactor development for production on an
industrial scale

Contact: Dr. Claus Duschl | Phone +49 331 58187-300

claus.duschl@izi-bb.fraunhofer.de
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Department of Cell-free Bioproduction

DNA templates for cell-free protein synthesis

RNA synthesis

Cell-free synthesis and characterization of recombinant
antibody formats

Protein expression and analysis

Directed protein evolution

Labeling and functional analysis of antibody fragments
Optimization of in vitro translation systems

Cell-free synthesis and characterization of membrane
proteins

Functional protein analyses

Specific protein labeling methods

Synthesizing exogenous tRNAs

Fermenting eukaryotic cell lines

Manufacturing translationally active lysates

Cell-free eukaryotic translation systems

Expression analysis of cell lines

Validating DNA and mRNA templates

Cell-free synthesis of difficult to express proteins

(e. g. toxic proteins and membrane proteins)

MS analyses of peptides

Qualitative and quantitative analysis of protein synthesis

Contact: Dr. Stefan Kubick | Phone +49 331 58187-306

stefan.kubick@izi-bb.fraunhofer.de



Department of Bioanalytics and Biosensors

Activation, modification and (polymer) synthesis of
different surfaces

Customer-specific DNA, peptide and protein chips
Transfer/miniaturization of existing analyses in alternative
(sensor) systems

Physicochemical and biochemical analytics
Development and characterization of bioanalogous
receptors

Probe design

Development of rapid tests

Characterization of permeation properties of thinner
layers

Surface characterization

Surface-modified micro and nano particles

Assay development

Manufacture of customer-specific DNA, peptide and
protein microarrays

Spotting on various materials

Reference laboratory for liquid dispensing systems
Microarray analyses

Transferring other assay formats to microarrays

Assay development for ELISA and microarrays
Colorimetric, fluorescent and electrochemical detection
systems

Serum screening to identify disease-associated antibody
profiles

Detecting and validating biomarkers in body fluids
Antibody epitope mapping

Bead-based assays

Antimicrobial peptides
Antibody optimization

Prokaryotic cDNA libraries

Detecting pathogenic germs

Gentle extraction of antigens from (pathogenic) germs
Design, generation and modification of multimeric zinc
fingers

Nucleic acid structures (self-assembly) on surfaces
Biological processes on surfaces

SNP detection on surfaces

Pathogen detection on surfaces

PCR analyses

C2H2 zinc finger applications

Strategy development for biochip analysis/diagnosis
Nucleic acid and amino acid template design for in vitro
applications

CRIP Toolbox: Modular software portfolio for structuring
metabiobanks

CRIP.CodEx: Software for extracting information from
texts on medical findings

CRIP.Anon: Configurable software tool for anonymizing
personal data

Contact: Dr. Eva Ehrentreich-Forster | Phone +49 331 58187-203

eva.ehrentreich-foerster@izi-bb.fraunhofer.de
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LEIPZIG HEADQUARTERS

Usable area: 8.749 m?
Employees: Approx. 304

Focal areas: Cell engineering, cell therapy, drugs, diagnostics, immunology

Address: PerlickstraBe 1, 04103 Leipzig, Germany

Completed in April 2008, the main building boasts extensive
laboratory capacities for conducting molecular and cell-
biological work. An extensive immunohistochemistry
laboratory, an isotope laboratory, a quality control laboratory
with qualified equipment, as well as cyro-storage capacities
also make up the institute’s facilities.

The research infrastructure at the headquarters is
complemented by various special facilities found in the
extension building, which was opened in 2013 (e. g. imaging
units, laboratories for experimental medicine and a clean-
room facility).

All of the Fraunhofer I1ZI's laboratories are certified according
to S2 standards and therefore suitable for carrying out work
in the fields of genetic engineering and infection biology. A
flexible cluster structure allows laboratory sections to be
adapted and fitted out in line with the specific requirements
of a broad range of projects.

The business units Cell Therapy, Drugs and Diagnostics are
primarily based in Leipzig. Biopharmaceutical products for
clinical trials are manufactured in line with Good
Manufacturing Practice (GMP) in the institute’s clean-room
facilities, which cover a total area of 750m2.

Management

Prof. Dr. Frank Emmrich
Director

Phone +49 341 9725-500
frank.emmrich@izi.fraunhofer.de

Patric Nitz
Administration

Phone +49 341 35536-9205
patric.nitz@izi.fraunhofer.de
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tenth anniversary, have been ongoing since spring 2013.

The construction measures for the second extension building,
which is set to open on April 29, 2015 just in time for the
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BIOANALYTICS AND BIOPROCESSING
BRANCH OF INSTITUTE IN POTSDAM-GOLM

Usable area: 4.096 m?
Employees: Approx. 119

Focal areas: Biotechnology, bioproduction, bioanalytics, Automation

Address: Am MUhlenberg 13, 14476 Potsdam-Golm, Germany

The Bioanalytics and Bioprocesses Branch in Potsdam-Golm
was affiliated with the Fraunhofer Institute for Cell Therapy
and Immunology on July 1, 2014. The site was initially

founded in 2005 as a branch of the Fraunhofer IBMT and has

since worked on technological solutions for biomedicine and
diagnostics as well as for biotechnology and bioproduction.

The interdisciplinary team comprising natural scientists,
engineers and technicians develops powerful, analytical
methods for the detection and validation of pathogens and
biological markers besides processes to obtain, handle and
manipulate cells and biomolecules. In this context, the team
develops applications for personalized medicine, as well as
biosensors and detection procedures for the areas of
agriculture and the environment, for a broad spectrum of
substance classes.

The site has the state-of-the-art infrastructure required for
miniaturizing and automating biological processes. This
includes various biosensor and biochip technologies,
pipetting robots and micro and nano-dispensers, besides
many different rapid-prototyping procedures.

industrial bioproducts.

Management

Prof. Dr. Ulrich Buller
Director

Phone +49 331 58187-100
ulrich.buller@izi-bb.fraunhofer.de

Katja Okulla
Administration

Phone +49 331 58187-108
katja.okulla@izi-bb.fraunhofer.de
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A further special feature of the branch’s facilities is the life
culture collection of cryophilic algae (CCCryo), which serves
as a resource for developing production processes for novel,
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PRODUCTS AND SERVICES

DEPARTMENT OF DRUG DESIGN AND
TARGET VALIDATION IN HALLE (SAALE)

Usable area: 1.300 m2
Employees: Approx. 49

Focal areas: Biochemistry, pharmacology, drug development, analytics

Address: Weinbergweg 22, 06120 Halle (Saale), Germany

The Department of Drug Design and Target Validation
develops new molecular therapies for neurodegenerative and
inflammatory diseases. The department’s expertise is based
on an in depth pharma-like understanding of scientific work
and a long-lasting experience in the field of drug
development.

This profile encompasses the identification of new target
proteins by analyzing putative pathologic post-translational
modifications, the misfolding of proteins and the formation
of pathological aggregates. Based on these new strategies
the department develops and tests small molecules as well as
biological agents (biologicals). This research is complemented
by the design of new assays for the identification and
diagnostic application of biomarkers aiming at monitoring
the course of the disease and its therapy.
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The department’s expertise also expands to the generation
of pharmacologically relevant in vitro and in vivo models.
Besides state-of-the-art methods for peptide synthesis and
protein analytics (MALDI-TOF and LC-MS), the department
commands a wide range of biophysical methods to
characterize therapeutically relevant physiological pathways,
their key proteins as well as cell-based and pharmacologic
models for the characterization of new chemical and
biological drug candidates.

Management

Prof. Dr. Hans-Ulrich Demuth

Phone +49 345 131428-00
hans-ulrich.demuth@izi.fraunhofer.de



EXTRACORPOREAL IMMUNOMODULATION
PROJECT GROUP IN ROSTOCK

Usable area: 700 m?
Employees: Approx. 19
Focal areas: Organ-supporting technologies

Address: Schillingallee 68, 18057 Rostock, Germany

The group focuses on the development and evaluation of Management
extracorporeal (outside the body) organ-supporting techno-
logies with a particular emphasis on supporting the immune Prof. Dr. Steffen Mitzner
system.
Phone +49 381 494-2600
The group offers the full range of preclinical and clinical steffen.mitzner@izi.fraunhofer.de

analyses of extracorporeal technologies on the basis of a

broad spectrum of in vitro simulations, small and large animal
models as well as a powerful clinical study network for in-
and outpatients. Moreover, the group offers self-developed
unigue analytic and diagnostic devices including an ex situ
intestine model, a cell sensor and novel protein assays.

Fraunhofer 1ZI Annual Report 2014 | 111



PRODUCTS AND SERVICES

QUALITY MANAGEMENT

With a highly successful quality management the Fraunhofer 1ZI fulfills its clients’ and partners’

sophisticated demands and thus guarantees research services at the highest level.

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 Organization
for Economic Co-operation and Development (OECD) that
were devised following the EC-Directive, which was in-
corporated into German legislation for chemical compounds
("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 holds a separate GLP laboratory and
trained personnel. These resources are fully equipped to
provide integrated solutions for research and development.

Contact: Dr. J6rg Lehmann | Head of Cell Engineering/GLP Unit
Phone +49 341 35536-1205 | joerg.lehmann@izi.fraunhofer.de
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GMP - “Good Manufacturing Practice”

The Fraunhofer IZI maintains two GMP-compliant clean room
facilities. Through the flexible design, the facilities are
especially attractive for new biotechnology companies that
seek to bring newly developed medicinal products into
clinical application via clinical trials. The facilities are 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.
The available clean room suites are specialized in conducting
processes for manufacturing human autologous and/or
allogeneic cell-based therapeutics (advanced therapy
medicinal products). In addition to the clean rooms and the
technical infrastructure, the Fraunhofer I1ZI offers assistance
for the set-up and validation of GMP-compliant manu-
facturing processes as well as for obtaining a manufacturing
authorization according to § 13 of the German Drug Act
(AMG).

Contact: Kati Kebbel | Head of Cell Engineering/GMP Unit
Phone +49 341 35536-9712 | kati.kebbel@izi.fraunhofer.de



Why are GMP and GLP important?

The clinical trial of new drug candidates is an essential
step on the way to approval. Since the 12th revision of
the “Arzneimittelgesetz AMG" (German Drug Act) every
clinical drug trial must be approved of by the responsible
higher federal authority (“Bundesinstitut fir Arzneimittel
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 lI: Establishment of the efficacy of the new
medication/therapy (Phase lla) and dose curve (Phase llb)

= 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
results. Additionally GCP regulates the roles of the essential

GLP-compliant pre-clinical investigations (e. g. toxicological
testing procedures). Furthermore, the quality of manu-
facture of the investigational medicinal products must be
verified by a GMP manufacturing authorization pursuant
to § 13 AMG. 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.

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 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: Prof. Frank Emmrich | Director

Phone +49 341 9725-500 | frank.emmrich@izi.fraunhofer.de
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SCIENCE LOCATION LEIPZIG

| was the first member of staff to help shape the institute in terms of technology. | hope our
state-of-the-art infrastructure will always function smoothly and that we are able to continue
offering our scientists optimal research conditions.”

Dirk Peisker, Instrument Engineering and Procurement, at the Fraunhofer IZI since 2005




The Fraunhofer Institute for Cell Therapy and Immunology IZl is located on the former trade fair grounds

in the south-east of the city of Leipzig. Close cooperation with the nearby facilities of the Leipzig Uni-

versity and the companies of the BIO CITY Leipzig is maintained.

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 the 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
Biotechnological-Biomedical Center (BBZ) of the Leipzig
University 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.

Integrated universities

The academic landscape within Leipzig also benefits from
cooperation with the Fraunhofer IZI: The Leipzig University,
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
attractiveness 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
marketing concepts. A particularly intensive cooperation
connects the Fraunhofer IZI and the Institute for Clinical
Immunology and Transfusion Medicine (IKIT) of the University
Leipzig.

The outstanding collaboration work with the Faculty of
Veterinary Medicine and its institutes and clinics directly
opposite the Fraunhofer IZI building deserves special mention.
Research involving animal experiments does not only serve
the development of new products for human medicine, but
also contributes to the development of new diagnostic and
therapeutic procedures in veterinary medicine.

The Faculty of Medicine has traditionally been an extremely
important partner with many interactions, also in teaching
and advanced education. The Fraunhofer 1ZI has been work-
ing closely together with institutional and clinical areas of
radiology, nuclear medicine and diagnostics for several years
now in order to develop sophisticated imaging procedures for
large animal models.

Excellence partner: Translational Center for
Regenerative Medicine

One of the most important partners of the Fraunhofer Institute
for Cell Therapy and Immunology IZl 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). In 2010, the TRM received a very
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SCIENCE LOCATION LEIPZIG

positive evaluation by the consulting firm Capgemini
Deutschland Holding GmbH and international consultants,
so that funding was granted by the BMBF and Saxony for
further support.

Ci
center

Numerous partners in the immediate vicinity

The neighboring partners of the Leipzig University are, Deutscher
among others, the Translational Center for Regenerative «
Medicine (TRM) and the University Hospital (special field

of transplantation). Further institutions relevant for coopera-
tion are the Heart Center Leipzig GmbH, the Helmholtz
Center for Environmental Research (UFZ), the Leibniz Institute
for Surface Modification (IOM), the Interdisciplinary Center
for Bioinformatics (IZBI), the Center for Clinical Trials Leipzig
GmbH (ZKS), the Center for Therapeutic Studies (ZET) and
the Leipzig Interdisciplinary Research Cluster of Genetic
Factors, Clinical Phenotypes and Environment. Moreover, there
are numerous interfaces with different special research areas
and so-called Transregios (transregional research projects) that
are located in Leipzig.

BIO CITY (1) with hired Fraunhofer I1ZI area (1a), Faculty of
Veterinary Medicine, institutes and hospitals (2), Max Planck

Institute for Evolutionary Anthropology (3), German National

Library (4), Translational Centre for Regenerative Medicine (5),
Fraunhofer 1ZI (6), 1. extension Fraunhofer IZI (7), 2. extension
Fraunhofer IZI (8).
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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)
Leipzig University | 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)
Leipzig University | Hartelstr. 16-18 | 04107 Leipzig
www.kks.uni-leipzig.de

Interdisciplinary Center for Bioinformatics (IZBI)
Leipzig University | 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

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

Leipzig University
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
Brderstr. 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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| always take great pleasure in informing the public about our research work as | appreciate the
dedication and creativity that my colleagues put into every single project.”

Jens Augustin, Head of Press and Public Affairs, at the Fraunhofer IZI since 2006




THE FRAUNHOFER 1Z1 IN PUBLIC

Events are the key ingredient of the institute’s communication strategy. The Fraunhofer IZl once again

organized and supported various scientific and public events in 2014.

January 15, 2014: Leipzig Fraunhofer Institutes’ joint
New Year’s reception

This year, together with the Fraunhofer IZI, the Fraunhofer
Center for Central and Eastern Europe MOEZ invited guests to
a New Year's reception in the "Max Enk” café in Leipzig's
Stadtisches Kaufhaus. Over 100 guests from both institute
networks were brought together in an informal setting.

They were welcome by Mayor Burkhardt Jung, who was intent
on opening the event, first held by the two science institutes in
2013, despite his tight schedule. Directors Professor Frank
Emmrich (Fraunhofer IZI) and Professor Thorsten Posselt
(Fraunhofer MOEZ) gave an overview of the past year’s
achievements and an outlook of future projects. The event,
held in the relaxed coffee house ambience, once again offered
guests many an opportunity to chat about their plans and
visions for the future. The evening came to a tasteful close
with a smooth jazz musical accompaniment. The event
location alternates every year between the Fraunhofer
Institutes, meaning the Fraunhofer IZI will once again open its
doors for the New Year’s celebration in 2015, welcoming
guests from politics, business and science.

April 9-12, 2014: 8 International Symposium on
Neuroprotection and Neurorepair

The 8™ International Symposium on Neuroprotection and
Neurorepair was held from April 9-12, 2014 at the Maritim
Hotel in Magdeburg. The symposium takes place every two
years. Since 2010, Dr. Dr. Johannes Boltze, Dr. Alexander
Kranz and Dr. Daniel-Christoph Wagner have helped organize
the event, together with colleagues from the Otto von
Guericke University Magdeburg and the Leibniz Institute for
Neurobiology. This year, the event's scientific focus was again
placed on the field of neurodegenerative diseases such as
stroke, Alzheimer’s, dementia and Parkinson'’s disease, for
which there still remains a lack of satisfactory treatment
options. Besides the latest findings into the molecular
foundations of such diseases, attention was primarily given to
the presentation of new therapeutic and diagnostic
approaches.

Transferring research findings into clinical application is a
subject especially dear to the organizers at the Fraunhofer IZI
and was therefore intensively discussed. Around 400
international guests from the fields of research, medicine and
business took part in the event in Magdeburg. Discussions
between renowned, great minds of science and up-and-
coming researchers were especially encouraged. In a special
session organized for junior scientists, Marc Fischer (editor-in-
chief of the specialist journal "“Stroke”) and Ulrich Dirnagl
(editor-in-chief of the specialist journal " Cerebral Blood Flow
& Metabolism”) reported how research findings can be
published in high-ranking journals.

The 9" International Symposium on Neuroprotection and
Neurorepair will take place from April 19 to 22, 2016 in
Leipzig.
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EVENTS

April 27, 2014: Girls'Day at the Fraunhofer 1ZI

Girls'Day in took place across Germany for the 14 time on
April 27, 2014. Girls’ Day is an annual day of action which
aims to encourage women and girls in particular to take up
technical and scientific careers. The Fraunhofer IZI took part
in 2014 for the third time.

15 female participants were given the opportunity to gain
an insight into the scientific world of work during a spot of
practical training in the laboratory, while at the same time
finding out about the research topics covered by the
Fraunhofer IZI as well as career opportunities within the
Fraunhofer-Gesellschaft.

By taking part in Girls'Day, the Fraunhofer 1ZI aims to mainly
address girls in the upper stage of grammar school in the
hope that more women will fill executive roles in scientific
enterprises in future. The next Girls'Day will be held on April
23, 2015.

June 27, 2014: Long Night of the Sciences — “Playfully
Expanding Horizons"

On June 27, 2014, over 40 scientific establishments in Leipzig
opened their doors for the fourth Long Night of the Sciences.

With over 200 events, members of the general public were
offered insights into science which are otherwise only rarely
possible. The Fraunhofer I1Zl also took part in the event with
the motto "Playfully expanding horizons”. Around 800
visitors were enthralled by the research conducted by
members of the institute.
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The institute’s research topics were showcased through

playful initiatives, a whole host of booths where guests could
get hands on, interesting project presentations and tours
around the clean-room laboratories. The tour around the
institute led, among other things, to the computer game
"Virus X" which explains the foundations of viral infections
and the strategies employed to fight them. West Nile Virus
was used as an example to demonstrate how the institute is
developing new vaccines and diagnostic methods to combat
viruses. The next Long Night of the Sciences will take place
on June 24, 2016.

July 10, 2014: Science Day

On July 10, 2014, members of staff at the Fraunhofer IZl in
Leipzig organized a day completely dedicated to science.
Besides informative presentations given by the different units
from all the various sites (Leipzig, Halle, Rostock, Potsdam-
Golm), there was also a poster exhibition. The PhD students
at the Fraunhofer IZI were asked to present their doctorate
work including initial findings in the form of a poster. This
gave members of staff from all sites the opportunity to find
out about the work being done at the institute and to chat to
other staff members.

1 Long Night of the Sciences
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August 12, 2014: Press conference introducing new

forms of cooperation

On August 12, 2014, Minister Presidents of the Land of

Saxony, Stanislaw Tillich, and of the Land of Saxony-Anhalt,

Dr. Reiner Haseloff, attended a press conference at the
Fraunhofer IZI to show their support for new cooperation
projects planned by the Fraunhofer-Gesellschaft concerning
science and business in the Leipzig and Halle region.

On the one hand, Fraunhofer President Professor Reimund
Neugebauer presented the plans for a National High
Performance Center for Chemistry and Biosystems

Engineering in the Leipzig/Halle region. This will see excellent
research combined with teaching and training opportunities

and will create a close-knit transfer and business network.
The national high performance centers initiated by the
Fraunhofer-Gesellschaft are intended to stand out through

their thematic profile, international unique selling points and

efficient transfer into the economy. In the region of central
Germany, we are looking to build upon the chemicals

industry, which has been deeply rooted in the area for over a
hundred years. In the region of Halle and Leipzig, procedural

process chains in the polymer processing, chemical,
biotechnological and biomedical industries are to be
researched and optimized from the raw material to the end
product. Eight institutes belonging to the Fraunhofer-
Gesellschaft and six universities as well as numerous
companies are already involved in discussions here.

Furthermore, a new cooperation format between the
Fraunhofer Institutes and the universities was presented. The
exchange between application-oriented teaching and
research is to be intensified through a newly created unit at
the Fraunhofer IZI, which has long since been linked to a
Chair at Leipzig University of Applied Sciences (HTWK).
Together with the joint Fraunhofer specialist group “Image
Analysis of Cell Function”, headed up by Professor Ulf-
Dietrich Braumann, the focal research area of regenerative
medicine is to be further expanded in Leipzig. Fraunhofer is
putting a total of 1.5 million euros into these plans over the
next five years.

1/2  Press conference:

Dr. Reiner Haseloff (Minister
President of Saxony-Anhalt),
Stanislaw Tillich (Minister
President of Saxony), Professor
Reimund Neugebauer (President
of the Fraunhofer-Gesellschaft)

(F.ltr)
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EVENTS

September 2, 2014: Parliamentary day to mark the first
anniversary of the off-site department in Halle

As part of a parliamentary day on September 2, 2014, the
Fraunhofer IZI's Molecular Drug Biochemistry and Therapy
Development Project Group gave an initial, positive summary
of the first year. The researchers from Halle spoke to guests
from politics, business and academia about what had been
achieved in the first twelve months with the support of the
start-up funding from the Land of Saxony-Anhalt and which
targets were to be achieved next.

The event was opened by Hartmut Mollring, Minister for
Sciences and Economic Affairs in the Land of Saxony-Anhalt.
Director Professor Frank Emmrich and Professor Hans-Ulrich
Demuth, Head of the off-site division, then went on to host
an event in which the three units introduced their projects
and fields of activity. This included, above all, the detailed
characterization, analysis, modification and manufacture of
peptides, proteins and small molecules. The aim of the
project group is to investigate molecular disease mechanisms
and the related development of new drugs. A special focus is
placed here on the area of neurodegenerative diseases such
as Alzheimer’s and Parkinson'’s disease.
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October 9-10, 2014: Fraunhofer Life Science
Symposium

From October 9-10, 2014, around 200 scientists came
together at the Fraunhofer IZI for the ninth “Fraunhofer Life
Science Symposium”. This year, the event was held on the
topic of medical cell products and stem cells for medical
application. The scientific program thus covered three vast
subject areas: Production, manufacture and application.
Among other people, Robert Zweigerdt (Hannover Medical
School, Hanover), Sarah Ferber (Orgenesis Inc., New York,
USA) and Nicole zur Nieden (University of California Riverside,
Riverside, USA) were welcomed to the event as keynote
speakers.

Every year, the Fraunhofer Life Science Symposium brings
together representatives from industry, academia and clinical
institutes to exchange views on the latest technologies,
trends and developments, with a different topic every year.

www.fs-leipzig.com

1/2

Symposium

Fraunhofer Life Science



November 6-7, 2014: Closing seminar of the

collaboration project “Handkerchief Lab”

On November 6 and 7, 2014, the Bioanalytics and
Bioprocesses Branch of the Fraunhofer IZI held the " 6%
Potsdam Days on Bioanalysis” together with the Center for
Molecular Diagnostics and Bioanalysis (ZMDB). At the event,
the results of the collaboration project “Handkerchief Lab —
Impulse Center for Integrated Bioanalytics” were presented
to the approx. 200 guests. The project was funded between
2009 and 2014 by the Federal Ministry of Education and
Research as part of the initiative Cutting-Edge Research and
Innovation in East German Regions.

In the project, fourteen partners from science and business
searched for new binding molecules for topical pathogens
(incl. MRSA, influenza) and developed new ways of quickly
identifying surface antigens. The detection procedure was
intended to be as simple and convenient as a handkerchief.
The work carried out on the sensor-actuator molecule, from
discovering new binding molecules through to the rapid
detection of the analyte and the related fundamental
concepts, was presented in the closing seminar within the
program blocks “Host-Pathogen Relationship”, “Detection
Systems” and ”Pathogens and Artificial Surfaces”.

LOOKING TO 2015

January 21, 2015
New Year reception

April 23, 2015
Girls'Day 2015
www.girls-day.de

April 29, 2015
Anniversary event to mark ten years of the
Fraunhofer I1ZI

September 29-30, 2015

Arthropod-Borne Diseases — diseases transmitted

by ticks, mites, fleas and lice

October 21-23, 2015
World Conference on Regenerative Medicine
www.wcrm-leipzig.com
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”Research requires information and exchange: With over 1,000 publications and presentations
over the past ten years, the community was presented with exciting developments and results.
As a facilitator to research, the specialist info team is happy to be able to assist our colleagues
in their work.”

Cornelia Gruhle, Specialist Information Management, at the Fraunhofer I1Z| since 2008




CONVENTIONS AND CONFERENCES

10t European Antibody
congress, November 10-12,
2014, Geneva, Switzerland

10* German Conference on
Chemoinformatics, June 1-5,
2014, Noordwijkerhout, The
Netherlands

11* Annual Conference on
Foundations Of Nanoscience:
Self-assembled Architectures
and Devices (FNANO14),
April 14-17, 2014, Snowbird,
USA

13t Research Festival,
December 18, 2014, Leipzig,
Germany

13* International Geneva/
Springfield Symposium on
Advances in Alzheimer
Therapy, March 26-29, 2014,
Geneva, Switzerland

19* DGGF International
Meeting, September 18-19,
2014, Magdeburg, Germany

2"d Munich Point-of-care
Testing Symposium, September
15-17, 2014, Munich, Germany

248™ ACS National Meeting
& Exposition, August 10-14,
2014, San Francisco, USA

315t Winter School on
Proteases and Inhibitors,
February 26-March 2, 2014,
Tiers, Italy

43 Seminar on Experimental
Animals and Animal Experi-
ments, May 6-7, 2014, Berlin,
Germany

44* Annual Meeting of
German Society of Inmuno-
logy (DGfl), September 17-20,
2014, Bonn, Germany

47* Annual Meeting of the
German Society for Mass
Spectrometry, March 2-5, 2014,
Frankfurt/Main, Germany

6t CIT Workshop, November
13-14, 2014, Hamburg, Germany

6t International Technology
Forum Berlin, June 12-13,
2014, Berlin, Germany

7t Annual Proteins &
Antibodies Congress, April 3-4,
2014, London, UK

7t Leipzig Veterinary
Congress, January 16-18, 2014,
Leipzig, Germany

8t International Symposium
on Neuroprotection and
Neurorepair, April 9-12, 2014,
Magdeburg, Germany

8t Senftenberg Innovation
forum on Multiparametric
analysis: Autoimmune
Diagnostics, May 7-8, 2014,
Senftenberg, Germany

9% Fraunhofer Life Science
Symposium: Medicinal Cell
Products, October 9-10, 2014,
Leipzig, Germany

9t German Allergy Congress
2014, October 2-4, 2014,
Wiesbaden, Germany

9t International Congress on
Autoimmunity, March 26-30,
2014, Nice, France

Alzheimer’s Association
International Conference,
July 12-17, 2014, Copenhagen,
Denmark

Analytica, April 4, 2014,
Munich, Germany

Annual Fraunhofer
Conference 2014, May 21-22,
2014, Freiburg im Breisgau,
Germany

Automation of GMP Cell
Production Workshop, April 15,
2014, Hamilton, Canada

BIO International Convention,
July 23-26, 2014, San Diego,
USA

Bioelectronics and Life
Sciences Symposium of the
IHP and TUB Joint Lab
Bioelectronics, September
18-19, 2014, Berlin, Germany

Biologized Medical Engineer-
ing, September 25, 2014, Berlin,
Germany

BMBF Half-Time Conference
BioEconomy, June 5, 2014,
Berlin, Germany

CCG UGM & Conference,
April 22-25, 2014, Strasbourg,
France

COMPAMED, November 12-14,
2014, Dusseldorf, Germany

DFG Kick-Off Event,
February 19-20, 2014,
Rheinfelden, Germany

Diagnostics 4.0 - Miniaturized
Assays: Technologies,
Applications & Markets,
September 11-12, 2014, Berlin,
Germany

Downstream “Down the
Road” - Future Technologies
in Purification, June 19, 2014,
Berlin, Germany

DZNE Colloquium,
November 12, 2014,
Magdeburg, Germany

DZNE Meeting, February 25,
2014, Magdeburg, Germany

Essen Information Meeting
for Animal Welfare Officers,
April 12, 2014, Essen, Germany

Federal Congress of the
Federal Association of
Dyslexia and Dyscalculia,
May 9-11, 2014, Erfurt,
Germany

Fraunhofer IAP Colloquium:
Bioeconomy Quo Vadis?,
May 9, 2014, Potsdam, Germany

Fraunhofer I1ZI Strategy
Meeting, May 15-16, 2014,
Belgern, Germany

Fraunhofer 1ZI Annual Report 2014

German-Latin American
Conference, June 1-4, 2014,
Potsdam, Germany

Gum & Joints, March 4-8,
2014, Ustron, Poland

High-Tech Transfer Day,
October 7, 2014, Potsdam,
Germany

Human Antibodies &
Hybridomas, March 30-April 2,
2014, Vienna, Austria

International Technology
Forum: In Vitro Diagnostics
and Bioanalytics, June 12-13,
2014, Berlin, Germany

ISAD (International
Symposium on Albumin
Dialysis, August 29-31, 2014,
Rostock-WarnemUnde, Germany

Kongress Frontiers in
Medicinal Chemistry,

March 16-19, 2014, Tubingen,
Germany

Lab-on-a-chip European
Congress, March 10-11, 2014,
Berlin, Germany

Lab Supply, May 28, 2014,
Berlin, Germany

Leibniz Kolleg Academy of
the University Society
Potsdam: Talks on the Topic
"High Resolution Microscopy”
with Stephan Hell, May
21-22, 2014, Potsdam,
Germany

MEDICA, November 12-15,
2014, Dusseldorf, Germany

NanoTOES Meeting and
International Conference,
April 2-4, 2014, Vagliagli
(Siena), Italy

National Industry Conference
on Health Science, July 15-16,
2014, Rostock-Warnemiinde,
Germany
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Potsdam Days on Bioanalysis
2014, November 6, 2014,
Potsdam-Golm, Germany

Presentation of Animal
Models Established in the
Unit for Chronic Diseases,
September 16, 2014,
Grinenthal GmbH, Aachen,
Germany

Public Closing Seminar
"T(h)eraDiagnostics”,
March 26, 2014, Potsdam,
Germany

Science World 2014,
September 2, 2014, Berlin,
Germany

Scientific Symposium of the
Fraunhofer 1ZI Off-Site
Department, April 8, 2014,
Halle (Saale), Germany

Sepsis Summit, September 11,
2014, Berlin, Germany

Sony DADC, SCIENION &
Invetech Symposium
"Bringing Ideas to Market
2.0”, March 30, 2014, Salzburg,
Austria

South African Biomedical
Engineering and Technology
Conference, April 2-4, 2014,
Stellenbosch; South Africa

TMF - IT/QM Working Group

Meeting, May 13 / September
17,2014, Berlin, Germany
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Transfer Meeting "Biosensor
Systems”, March 26, 2014,
Leipzig, Germany

Translational Regenerative
Medicine Congress,

October 21-22, 2014, Leipzig,
Germany

Upstream & Downstream-
Technology Forum 2014,
September 8-10, 2014,
Géttingen, Germany

Workshop "IHE — Applicability
in Medical Research”, July 2,
2014, Berlin, Germany

Workshop "Life Science
Technologies” New Techno-
logy Developments for
Kuwait nad GCC Region -
R&D Opportunities for
Kuwaiti Compani, April 6-8,
2014, Kuwait-City, Kuwait

Workshop "Use of EPR in
Clinical Research”,
November 20-21, 2014,
Erlangen, Germany

Fraunhofer 1ZI Annual Report 2014

RESEARCH PARTNERS

Aachen University of Applied
Sciences, JUlich, Germany

AIT Austrian Institute of
Technology, Department of
Health and Environment, Vienna,
Austria

Asociacion de la Industria
Navarra, Cordovilla, Spain

ATP, Institute of Analytical
Chemistry, Graz, Austria

Babraham Institute,
Cambridge, UK

BAM, Berlin, Germany

Bayreuth University,
Physikalische Chemie I,
Bayreuth, Germany

Beuth University of Applied
Sciences Berlin, Berlin,
Germany

Bielefeld University, Fakuly of
Chemistry, Physical and
Biophysical Chemistry Il
Bielefeld, Germany

Biomedical Primate Research
Centre, Department of Virology,
Rijkswijk, The Netherlands

Brandenburg University of
Applied Sciences, Medical
Informatics, Brandenburg,
Germany

Brandenburg University
of Technology Cottbus-
Senftenberg, Senftenberg,
Germany

Brigham & Women'’s Hospital,
Harvard Medical School,
Department of Neurology,
Boston, USA

Caritas Hospital St. Josef,
University of Regensburg,
Clinic for Gynecology and
Obstetrics, Regensburg,
Germany

Center for Neurologic
Diseases, Harvard Medical
School, CND, Boston, USA

Center for Physiology
and Pharmacology, Vienna,
Austria

Centre Suisse d’Electronique
et Microtechnique, Neuchatel,
Switzerland

Centro Tecnolégico
L'Urederra, Navarra, Spain

Charité Universitatsmedizin
Berlin, Berlin-Brandenburg
Center for Regenerative
Therapies | Institute of
Microbiology and Hygiene |
Institute for Medicial Immuno-
logy (IMI) | Medical Depart-
ment, Division of Nephrology
and Internal Intensive Care
Medicine | Institute for Medical
Immunology | Institute of
Pathology, Berlin, Germany

Chonnam National
University, Hwasun Hospital,
Hwasun, South Korea



CIDEIM Centro Internacional
de Entrenamiento e
Investigaciones Medicas,
Cali, Kolombia

ColoNet, Libeck, Germany

Criminal Investigation
Division (LKA) Berlin, Scientific
Forensics, Berlin, Germany

Dalian Muncipal Hospital,
General Laboratory, Dalian,
China

Demokritos, Athens, Greece

Department of Molecular and
Cellular Physiology, Stanford
University School of Medicine,
Stanford, Stanford, USA

Departments of Applied
Experimental Biophysics &
Molecular and Membrane
Biophysics, Linz, Austria

Dienstleistungszentrum
Landlicher Raum Rheinland-
Pfalz, Bernkastel, Germany

DLR - Deutsches Luft- und
Raumfahrtzentrum (German
Aerospace Center), Institute of
Planetary Research, Berlin,
Germany

DPKK e.V., Dusseldorf, Germany
Ecole Polytechnique Fédéral

Suisse de Lausanne, Lausanne,
Switzerland

Erasmus MC, Viroscience Lab,
Rotterdam, The Netherlands

Ernst Moritz Arndt University
of Greifswald, University
Medicine, Institute for Immuno-
logy and Transfusion Medicine,
Greifswald, Germany

Essen University Hospital,
Essen, Germany

Federal Institute for Risk
Assessment (BfR), Berlin,
Germany

Flensburg University of
Applied Sciences, Faculty of
Energy and Biotechnology
Flensburg, Germany

Fraunhofer Institute for
Applied Information Techno-
logy FIT, Sankt Augustin,
Germany

Fraunhofer Institute for
Applied Polymer Research
IAP, Potsdam, Germany

Fraunhofer Institute for
Biomedical Engineering IBMT,
St. Ingbert, Germany

Fraunhofer Institute for
Ceramic Technologies and
Systems IKTS, Dresden,
Germany

Fraunhofer Institute for
Electron Beam and Plasma
Technology FEP, Dresden,
Germany

Fraunhofer Institute for
Electronic Nano Systems
ENAS, Chemnitz, Germany

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

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

Fraunhofer Institute for
Manufacturing Technology
and Advanced Materials
IFAM, Bremen, Germany

Fraunhofer Institute for
Molecular Biology and
Applied Ecology IME, Aachen,
Germany

Fraunhofer Institute for
Process Engineering and
Packaging IVV, Freising,
Germany

Fraunhofer Institute for
Reliability and Micro-
integration, Berlin, Germany

Fraunhofer Institute for
Toxicology and Experimental
Medicine, Hanover/
Braunschweig, Germany

Freie Universitat Berlin,
Department of Veterinary
Medicine | Institute of
Chemistry and Biochemistry,
Berlin, Germany

Fraunhofer IZI Annual Report 2014

Friedrich-Alexander-
Universitat Erlangen-
Niirnberg, Franz Penzoldt
Center, Erlangen, Germany

Furtwangen University,
Faculty for Manufacturing
Systems Engineering and
Process Engineering, Villingen-
Schwenningen, Germany

Georg-August-Universitat
Goettingen, Experimental
Phycology and SAG, Goéttingen,
Germany

German Primate Center,
Infection Models, Géttingen,
Germany

GFZ German Research Centre
for Geosciences, Dep. 3
Interface Geochemistry,
Potsdam, Germany

Ghent University, Faculty of
Veterinary Sciences, Laboratory
for Gene Therapy, Gent,
Belgium

Hannover University of
Applied Sciences, Institute for
Biotechnology, Hanover,
Germany

Heart Center Leipzig GmbH,

Clinic for Cardiology, Leipzig,
Germany
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Helmholtz Centre for
Environmental Research —
UFZ, Department of Proteomics |
Department of Environmental
Immunology | Department of
Environmental Microbiology,
Leipzig, Germany

Helmholtz-Centre for
Infection research, Biological
Systems Analysis, Braunschweig,
Germany

Helmholtz-Zentrum Dresden
Rossendorf, Department of
Radiopharmaceutical and
Chemical Biology (FWPB),
Dresden, Germany

Helmholtz-Zentrum Miinchen,
Institute of Epidemiology,
Munich, Germany

Hochschule Darmstadt
University of Applied
Sciences, Department of
Chemistry and Biotechnology,
Darmstadt, Germany

Humboldt-Universitat zu
Berlin, Institute of Biophysics |
Systems Immunology Lab |
Molecular biophysics group,
Berlin, Germany

Imperial College London,
Department of Mathematics,
London, UK

Institute for Thin Film and

Microsensoric Technology,
Teltow, Germany
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Jagiellonian University,
Faculty of Biochemistry,
Biophysics and Biotechnology,
Krakau, Poland

Jena University Hospital,
Department of Child and
Adolescent Psychiatry,
Psychosomatic Medicine and
Psychotherapy | Clinical
Chemistry and Laboratory
Diagnostics, Jena, Germany

Johannes-Keppler-University
Linz, Research Group
Membrane Transport, Linz,
Austria

Karolinska Institut, Depart-
ment of Medicine, Solna,
Stockholm, Sweden

Klinikum St. Georg gGmbH,
Robert Koch Clinic, Leipzig,
Germany

Leibniz Innovations for High
Performance Microelectronics,
Frankfurt/Oder, Germany

Leibniz Institute for Neuro-
biology, Magdeburg, Germany

Leibniz Institute of Photonic
Technology, Nanobiophotonics,
Jena, Germany

Leibniz Institute of Surface
Modification, Leipzig, Germany

Leibniz Institute of Vegetable
and Ornamental Crops,
GroBbeeren/ Erfurt, Germany
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Leiden Institute of Physics,
Leiden, The Netherlands

Leipzig University, Center for
Biotechnology and Biomedicine |
Faculty of Biosciences, Pharmacy
and Psychology | Faculty of
Physics and Earth Sciences, Soft
Matter Physics Division | Heart
Center Leipzig | Institute of
Clinical Immunology | Institute
for Medical Informatics, Statistics
and Epidemiology (IMISE) |
Clinic and Polyclinic for
Diagnostic and Interventional
Radiology | Clinic and Polyclinic
for Neurology | Faculty of
Medicine, Medical Experimental
Center | Paul Flechsig Institute |
Rudolf Boehm Institute of
Pharmacology and Toxicology |
Translational Centre for
Regenerative Medicine (TRM) |
Translational Centre for
Regenerative Medicine (TRM)
Leipzig, Research Area CELLT —
Cell Therapies for Repair and
Replacement | University
Gynecological Clinic | Institute
for Veterinary Anatomy | Large
Animal Clinic for Theriogenology
and Ambulatory Services |
Animal Surgery Clinic | Institute
for Veterinary Pathology |
Faculty for Veterinary Medicine,
Bird and Reptile Clinic | Institute
for Veterinary Anatomy, Leipzig,
Germany

Leipzig University of Applied
Science, Faculty of Electrical
Engineering and Information
Technology, Leipzig, Germany

Liverpool School of Tropical
Medicine, Centre for Applied
Health Research & Delivery,
Liverpool, UK

Lomonosov Moscow State
University, Moscow, Russia

Ludwig Maximilians Univer-
sity Munich, German Center
for Neurodegenerative Diseases |
Fakulty of Physics, Chair for
Experimental Physics: Soft
Condensed Matter and
Biophysics | Department of
Child and Adolescent Psycho-
therapy | Faculty for Veterinary
Medicine, Munich, Germany

Martin Luther University
Halle-Wittenberg, Department
of Anatomy and Cell Biology |
Neurology, Halle (Saale),
Germany

Max Planck Institute for
Human Cognitive and Brain
Sciences, Neurophysics |
Neuropsychology, Leipzig,
Germany

Max Planck Institute of
Colloids and Interfaces,
Potsdam, Germany

Max Planck Institute of
Psychiatry, Statistical Genetics,
Munich, Germany

McMaster University,
Department of Engineering
Physics | McMaster Immunology
Research Centre, Hamilton,
Canada



Medical University of Graz,
Biobank, Graz, Austria

Medical University of Vienna,
Institute of Immunology |
Institute of Pharmacology,
Vienna, Austria

Munich University Hospital
Klinikum rechts der Isar,
Pathology, Munich, Germany

National Institute for
Standards and Technology
(NIST), Nanofabrication
Research Group, Gaithersburg,
USA

Newcastle University,
Newcastle, UK

Otto von Guericke University
Magdeburg, Institute of Process
Engineering | Faculty of

Medicine, Magdeburg, Germany

Pilot Pflanzéltechnologie
Magdeburg e.V., Magdeburg,
Germany

Polish Academy of Sciences,
Centre for Molecular and
Macromolecular Studies,
Department of Engineering of
Polymer Materials, £6dz, Poland

Potsdam University of
Applied Sciences, Design,
Potsdam, Germany

Queen Mary University,
London, UK

Radboud University Nijmegen,
Faculty of Science, Institute for
Molecules and Materilas,
Bio-organic Chemistry,
Nijmegen, The Netherlands

Research Center Borstel,
Leibniz Center for Medicine
and Biosciences, Borstel,
Germany

Ruhr-Universitat Bochum,
Department of Molecular and
Medical Virology, Bochum,
Germany

Saarland University, Homburg,
Germany

Saarland University Medical
Center, Pediatric Oncology |
Department of Conservative
Dentistry, Periodontology and
Preventive Dentistry, Homburg/
Saar, Germany

Saratov State University,
Saratov, Russia

Saxon State Office for
Environment, Agriculture and
Geology, Animal Breeding,
Kollitsch, Germany

Seoul National University,
NANO Systems Institute, Seoul,
South Korea

St. Elisabeth Clinic Leipzig,
Department for Urology |
Senology/Breast Center, Leipzig,
Germany

Stanford University, School of
Medicine, Department of
Neurosurgery, Stanford, USA

Technical University of
Applied Sciences Wildau,

Biosystemtechnics/Bioinformatics,

Wildau, Germany

Technische Universitat Berlin,
Biotechnology, Berlin, Germany

Technische Universitat
Braunschweig, Department of
Biotechnology, Institute of
Biochemistry and Biotechnology,
Braunschweig, Germany

Technische Universitat
Dresden, Biotechnology Center
(BIOTEC), Cellular Machines |
cfaed, DNA Chemistry, Dresden,
Germany

Universitat Hamburg, Institute
of Food Chemistry, Hamburg,
Germany

Universitatsklinikum
Erlangen, Urology, Erlangen,
Germany

Universiteit Leiden, Physics
of Life Processes, Leiden, The
Netherlands

University Clinic Rostock,
Center for Internal Medicine,
Clinic Il, Department for
Gastroenterology, Rostock,
Germany

University Hospital Muenster,
Clinic and Polyclinic of Neuro-
logy, MUnster, Germany
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University Hospital Regens-
burg, Institute of Immunology |
Clinic and Polyclinic of Internal
Medicine I, Rheumatology,
Regensburg, Germany

University Clinic Leipzig,
Department for Imaging and
Radiation Medicine, Division of
Neuroradiology | Department
for Imaging and Radiation
Medicine, Clinic and Polyclinic
for Nuclear Medicine | Depart-
ment for Imaging and Radiation
Medicine, Clinic for Radiation
Therapy and Radiooncology |
Department for Head and Dental
Medicine, Section for Clinical
and Experimental Oral Medicine,
Head and Dental Medicine,
Clinic and Polyclinic for
Ophthalmology | Department
for Internal Medicine, Neurology
and Dermatology, Division for
Hematology and Internal
Oncology | Department for
Diagnostics, Institute for Clinical
Immunology and Transfusion
Medicine | Institute for Medical
Microbiology and Infection
Epidemiology | Department for
Internal Medicine, Neurology
and Dermatology, Clinic and
Polyclinic for Dermatology,
Venerology and Allergology,
Leipzig, Germany

University Hospital Carl
Gustav Carus Dresden,
Department for Neuropatho-
logy | Urology | Nephrology |
Gynecology, Dresden, Germany
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University Medical Center
Hamburg-Eppendorf,
Hamburg, Germany

University Medical Center of
the Johannes Gutenberg
University Mainz, Institute for
Microscopic Anatomy and
Neurobiology, Research Group
Molecular Imaging and
Optogenetics, Mainz, Germany

University Medical Center
Schleswig-Holstein,
Oncology and PopGen, Kiel,
Germany

University Medicine
Greifswald, Clinic and Polyclinic
of Neurology, Greifswald,
Germany

University of Adelaide,
Adelaide Centre For Neuro-
science Research, Adelaide,
Australia

University of Belgrade, Center
for Laser Microscopy, Belgrad,
Serbia

University of Bergen, Clinical
Science, Bergen, Norway

University of Bern, Institute of
Pathology, Bern, Switzerland

University of Bonn, Institute of
Genetics, Bonn, Germany
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University of California,
Department of Chemistry &
Biochemistry | Department of
Neurology, Geffen School of
Medicine at UCLA | Skaggs
School of Pharmacy and
Pharmaceutical Sciences, Los
Angeles, USA

University of Cologne, Faculty
of Mathematics and Natural
Sciences, Department of
Chemistry, Biochemistry,
Cologne, Germany

University of Eastern Finland,
Institute of Clinical Medicine/
Neurology, Kuopio, Finland

University of Freiburg,
Freiburg Institute for Advanced
Studies, Bionic Chemistry &
synthetic BioNanotechnology,
School of Soft Matter Research |
Institute of Molecular Medicine
and Cell Research, Freiburg,
Germany

University of Ghent, Ghent,
Belgium

University of Jerusalem,
Jerusalem, Israel

University of Kassel,
Biochemistry, Kassel, Germany

University of Leeds, School of
Earth and Environment, Leeds,
UK

University of Nottingham,
School of Medicine, Division of
Oncology, Nottingham, UK
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University of Padova,
Department of Molecular
Medicine, Padua, Italy

University of Potsdam,
Institute of Biochemistry and
Biology | Institute of Chemistry |
Institute of Physics | Depart-
ment of Sports and Health
Sciences, Potsdam, Germany

University of Rostock,
University medicine, Institute of
Transfusion medicine, Rostock,
Germany

University of Salzburg,
Salzburg, Austria

University of Sao Paulo,
Department of Biochemistry,
Institute of Chemistry, Sao
Paulo, Brasil

University of Tel Aviv,
Tel Aviv, Israel

University of Thessaloniki,
Medical School, Thessaloniki,
Greece

University of Zurich, Vetsuisse-
Faculty, Institute of Laboratory
Animals, Zurich, Switzerland

UP Transfer GmbH, Potsdam,
Germany

Uppsala University, Engineer-
ing Sciences, Uppsala, Sweden

Urological Practice &
Study Institute Dr. Schulze,
Markkleeberg, Germany

Wageningen UR, DLO -
Stichting Dienst Landbouwkundig
Onderzoek, Wageningen, The
Netherlands

Washington University,
School of Medicine, Division of
Infectious Diseases, St. Louis,
USA

Yale University, Yale School of
Medicine, Department of
Molecular Biophysics and
Biochemistry, New Haven, USA



INDUSTRY PARTNERS

AA4F - AlgaFuel, SA, Lissbon,
Portugal

ACOMED Statistik, Leipzig,
Germany

Affimed GmbH, Heidelberg,
Germany

AJ Roboscreen GmbH, Leipzig,
Germany

Albutec GmbH, Rostock,
Germany

ALS Automated Lab Solutions
GmbH, Jena, Germany

Analytik Jena AG, Jena,
Germany

AnaPath GmbH, Oberbuchsiten,
Switzerland

Angewandte Kommunika-
tionstechnik GmbH, Beucha,

Germany

ANT neuro, Enschede,
The Netherlands

ApoCell, Houston, USA

ApoCell Europe GmbH, Leipzig,
Germany

Apraxon GmbH, Hofbieber,
Germany

AptalT GmbH, Munich,
Germany

Artcline GmbH, Rostock,
Germany

ASA Spezialenzyme GmbH,
Wolfenblttel, Germany

Baxter, UnterschleiBheim,
Germany

Baxter Oncology GmbH,
Halle/Westfalen, Germany

Becit GmbH, Bitterfeld-Wolfen,
Germany

Befort Wetzlar OHG, Wetzlar,
Germany

BEST-Sabel GmbH, Berlin,
Germany

BioArtProducts GmbH, Rostock,
Germany

Bioftalmik, Barcelona, Spain

BioGenes GmbH, Berlin,
Germany

Bioplanta GmbH, Leipzig,
Germany

Biosyntan Gesellschaft fiir
bioorganische Synthese mbH,

Berlin, Germany

BIOTEZ BERLIN BUCH GmbH,
Berlin, Germany

Biowink GmbH, Berlin, Germany
BLE GmbH, Potsdam, Germany

Bombastus-Werke AG, Freital,
Germany

Bruker Daltonics GmbH, Bremen,
Germany

BSL Bioservice GmbH,
Planegg/Munich, Germany

BST Bio Sensor Technology
GmbH, Berlin, Germany

Celltrend GmbH, Luckenwalde,
Germany

co.don AG, Teltow, Germany

Cognate Bio Services, Inc.,
Memphis, USA

Cognate Bioservices GmbH,
Leipzig, Germany

Compart Umwelttechnik
GmbH, WeiBenfels, Germany

CONGEN Biotechnologie
GmbH, Berlin, Germany

Cremer OLEO GmbH & Co. KG,
Witten, Germany

CureVac GmbH, Tibingen,
Germany

Cytori Therapeutics Inc.,
San Diego, USA

CytoSorbents Europe GmbH,
Berlin, Germany

DMCE GmbH & Co KG, Linz,
Austria

DSM Nutritional Products Ltd,
Basel, Switzerland

Enzo Life Sciences (ELS) AG,
Lausen, Switzerland

Epiontis GmbH, Berlin, Germany

EPO Experimentelle
Pharmakologie & Onkologie
Berlin-Buch GmbH, Berlin,
Germany
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E.r.d.e.-aak-diagnostik GmbH,
Berlin, Germany

ERT-OPTIK Dr. Thiel GmbH,
Ludwigshafen, Germany

EurA Consult AG, Ellwangen,
Germany

Euroimmun AG, Libeck,
Germany

Fibron GmbH, Teterow, Germany

FIM Biotech GmbH, Berlin,
Germany

Fresenius Kabi AG, Bad
Homburg, Germany

FrimTec GmbH, Oberostendorf,
Germany

Genetic Immunity Kft.,
Budapest, Hungary

Genmab, Copenhagen, Denmark

Geréate- und Vorrichtungsbau
Spitzner OHG, Leipzig, Germany

GESA Automation GmbH,
Teuchern, Germany

GeSiM Gesellschaft fir
Silizium-Mikrosysteme mbH,

GroBerkmannsdorf, Germany

GlaxoSmithKline, King of
Prussia, USA

GlaxoSmithKline GmbH & Co.
KG, Dresden, Germany

Griinenthal GmbH, Aachen,
Germany
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Hochschule Anhalt, Kéthen,
Germany

ibidi GmbH, Martinsried,
Germany

Ichor Medical Systems, Inc.,
San Diego, USA

Idifarma Desarrollo Farmacéu-
tico, S. L., Navarra, Spain

IDT Biologika GmbH, RoBlau,
Germany

IFEU - Institute for Energy and
Environmental Research
Heidelberg, Heidelberg,
Germany

IkerChem S.L., San Sebastian,
Spain

ILBC GmbH, Potsdam, Germany

IMT Masken und Teilungen
AG, Greifensee, Switzerland

in.vent diagnostica GmbH,
Hennigsdorf, Germany

Institut fir Systemisch-Inte-
grative Lerntherapie, Leipzig,
Germany

InstrAction GmbH, Mannheim,
Germany

InVivo Biotech Services GmbH,
Berlin, Germany

lonera Technologies GmbH,
Freiburg, Germany

Kunststoff- und Elasttechnik

GmbH Liegau-Augustusbad,
Radeberg, Germany
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Lake Biosciences, Grayslake,
USA

LightStat LLC, Southlake, USA

Limetec Biotechnologies
GmbH, Hennigsdorf, Germany

Lipocalyx GmbH, Halle (Saale),
Germany

LOHMANN TIERZUCHT GmbH,
Cuxhaven, Germany

M2-Automation, Berlin,
Germany

Magna Diagnostics GmbH,
Leipzig, Germany

MAHLE InnoWa GmbH,
Wernau, Germany

MD-5 GmbH, Leipzig, Germany

Medichema GmbH, Chemnitz,
Germany

Metanomics Health GmbH,
Berlin, Germany

MEYTEC GmbH Informations-
systeme, Werneuchen OT
Seefeld, Germany

Mibelle AG Biochemistry,
Buchs, Switzerland

MicroDiscovery GmbH, Berlin,
Germany

microfluidic ChipShop GmbH,
Jena, Germany

Micron Research Service,
Venturina, Italy
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Miltenyi Biotec GmbH, Bergisch
Gladbach, Germany

Nanion Technologies GmbH,
Munich, Germany

NATEX Prozesstechnologie
GesmbH, Ternitz, Austria

Neue Technologien Geln-
hausen GmbH, Gelnhausen,
Germany

Nomad Bioscience GmbH, Halle
(Saale), Germany

Northwest Biotherapeutics
GmbH, Leipzig, Germany

Northwest Biotherapeutics,
Inc., Bethesda, USA

Novavax AB, Uppsala, Sweden

Nuvo Research GmbH, Leipzig,
Germany

Oncotrition GmbH, Leipzig,
Germany

Ontochem GmbH, Halle (Saale),
Germany

opTricon — Entwicklungs-
gesellschaft fiir Optische
Technologien mbH, Berlin,
Germany

PharmGenomics GmbH, Mainz,
Germany

Pilot Pflanzendltechnologie
Magdeburg e.V., Magdeburg,

Germany

PolyAn GmbH, Berlin, Germany

PolyBatics, Ltd., Palmerston,
New Zealand

Polyquant GmbH, Bad Abbach,
Germany

Praxis Biopharma Research
Institute, S.L., Mifano Mayor,
Spain

Praxis Prof. Dr. Hoheisel
Leipzig, Leipzig, Germany

Prima BioMed GmbH, Leipzig,
Germany

Prima BioMed Ltd., Sydney,
Australia

Primacyt GmbH, Schwerin,
Germany

Probiodrug AG, Halle (Saale),
Germany

Quartett Inmunodiagnostika
& Biotechnologie GmbH, Berlin,

Germany

Rathenower Optik Werke
GmbH, Rathenow, Germany

RESprotect GmbH, Dresden,
Germany

RiNA GmbH, Berlin, Germany

Sabel-Schiilerzentrum,
Dresden/ Freital, Germany

Scancell Limited, Nottingham,
UK

Scienion AG, Berlin/Dortmund,
Germany



Scil Proteins GmbH,
Halle (Saale), Germany

SECOPTA GmbH, Berlin,
Germany

Securetec Detektions-Systeme
AG, Neubiberg/Munich,
Germany

SensLab GmbH, Leipzig,
Germany

Seramun Diagnostica GmbH,
Heidesee, Germany

Siemens AG Corporate Tech-
nology, Munich/Erlangen,

Germany

Sonovum AG, Leipzig,
Germany

Sportklinik Halle, Halle (Saale),
Germany

Syngenta, Jeallott’s Hill, UK
Thermo Fisher Scientific
BRAHMS GmbH, Hennigsdorf,

Germany

Twincore, Experimentelle
Virologie, Hanover, Germany

Vita 34 AG, Leipzig, Germany

Vivotecnia Research S.L.,
Tres Cantos/Madrid, Spanin

Wrig Nanosystems, New Dehli,
India

Yumab GmbH, Braunschweig,
Germany

ADVANCED VOCATIONAL TRAINING

3" Translational Inmunology
School, DGfl, Potsdam

334 Meeting of the DGGF GLP
Working Group: Quality
Assurance/Monitoring, DGGF,
Frankfurt/Main

44* Annual Meeting of the
German Society for Inmuno-
logy, DGfl, Bonn

52" Annual Meeting of the
Society for Laboratory
Animal Science GV-SOLAS
and 15* Advanced Training
Course of the GV-IGTP, Society
for Laboratory Animal Science,
Frankfurt/Main

6t Autumn School of
Immunology, DGfl, Merseburg

7* Advanced Training Event
for Animal Welfare Officers,
BfR, Berlin

7t Leipzig Veterinary
Congress 2014, Faculty of
Veterinary Medicine at Leipzig
University and the Chambers of
Veterinary Surgeons in Branden-
burg, Mecklenburg-Western
Pomerania, Saxony, Saxony-
Anhalt and Thuringia

Acquiring Knowledge on
Radiation Protection in
accordance with the Radiati-
on Protection Act (modules
GG + FA), Hemholtz-Zentrum
Dresden Rossendorf, For-
schungsstelle Leipzig, Leipzig

Advanced First Aid Training,
German Red Cross, WeiBenfels

Advanced Training Event in

accordance with Section 2 No.

11 of the Biological Agents
Ordinance, BioMed Concept
GmbH, Berlin

Advanced Training to Become
a Specialized Immunologist,
German Society for Immunology
(DGAI), Leipzig

Advanced Training to Become
a Tutor (Ordinance on Trainer
Aptitude, AEVO), IHK Leipzig,
Leipzig

Agilent Chromatography
Forum, Agilent, Berlin

Agilent User Training LC and
OpenLab CDS Version
ChemStation (3D), Agilent,
Waldbronn

Air Safety Training (in line
with number 11.2.3.9 of
Regulation (EU) no.
185/2010), Fraunhofer IZI,
Leipzig

Analyzing Solid Matter —
From Lab Sample to Analysis
Result, Retsch GmbH, CEM
GmbH, Agilent Technologies,
Berlin

Animal Experimentation
Course, Foundation Course,
Leipzig University, Leipzig

Autumn School - Current
Concepts in Immunology,
German Society for Immunology
(DGfl), Merseburg
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BacT/Alert 3D Intensive
Course, Biomerieux, Nurtingen

Basic Course Laboratory
Animal Science, MEZ, Leipzig

Basic Operator Course —
Proteomics, Bruker, Bremen

Biacore Assay Design,
Application Overview and
Determination of Kinetic and
Affinity Constants using the
Biocore 3000 instrument
platform, GE Healthcare Europe
GmbH, Halle (Saale)

Biacore Basics, GE Healthcare
Europe GmbH, Munich

Biological Working Materials
Seminar, VBG, Tangerminde

Biomolecular Interaction
Analysis employing Micro-
Scale Thermophoresis,
NanoTemper Technologies
GmbH, Munich

Brain Cannulation on a
Mouse or Rat using the
ALZET Brain Infusion System,
Charles River, Heidelberg

Briefing on the Operation of
the BD FACSCanto Il Flow
Cytometer,

BD Biosciences, Heidelberg

Briefing: Reprogramming the
Airnet, PMS, Leipzig

Cell Culture and Laboratory

Compact Course, Bio & Sell
e.K., Heidelberg
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Cell Culture under GMP,
PromoCell, Heidelberg

CML/MPN Discussion Forum
of the ONKO-NET MVP,
ONKO-NET MVP, Dierhagen

Contract Design Workshop,
Fraunhofer 1ZI, Leipzig

Course, “Certified QM
Experts, Part 1: Basic GMP/
GLP Knowledge”, Klinkner &
Partner, Potsdam

Course, "Certified QM
Experts, Part 2: Qualification
of Analysis Equipment”,
Klinkner & Partner, Potsdam

Course, "Certified QM
Experts, Part 3: Audits and
Part 4: SOPs”, Klinkner &
Partner, Munich-Freising

Current Information on
Animal Protection Law: EU
Guideline, Animal Welfare Act
and Experimental Animal
Protection Regulation, Leipzig
University, MEZ, Leipzig

D1-GMP/FDA-Compliant
Documentation in Manufac-
turing, Concept Heidelberg,
Heidelberg

Discussion of Enode Com-
ponents, PMS, Leipzig

ECA-Environmental Monito-
ring, ECA Academy, Heidelberg

English Course, Fraunhofer IZI,
Leipzig
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Enquire Within - Symposium,
Max-Planck-Institut fur
Kognitions- und Neurowissen-
schaften, Leipzig

External GLP Training:
Modern Trends in Histopatho-
logy, GLP Testing Facility,
Fraunhofer 1ZI/AnaPath GmbH,
Leipzig

Factory Course Basic
Operator MALDI-Autoflex,
Bruker, Bremen

Factory Course ClintProt
MALDI TOF + Imaging, Bruker,
Bremen

Factory Course MALDI
Molecular Imager, Bruker,
Bremen

FELASA B, Fraunhofer IZI,
Leipzig

FELASA C, Berliner Kompakt-
kurse, Berlin

First Aid Training, German Red
Cross, Halle (Saale)

Foundation Course in Animal
Welfare and Animal Experi-
mentation, Heart Center
Leipzig, Leipzig

Fundamental Assay
Techniques-Protein, Luminex
Cooperation, s’ Hertogenbosch

GLP Training, Fraunhofer IZI,
Leipzig
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GMP Auditor Training, Haema
AG, Leipzig

GMP Course, Student Funding
Initiative for Natural Sciences,
Halle (Saale)

GMP in the Test Laboratory,
BB LIFE, Berlin

Hemocompatibility Training,
Steinbeis Transfer Center
Hemocompatible Medical
Devices, Tubingen

Horizon 2020 Launch Event,
BMBF, Magdeburg

Humanization of NSG Mice,
Universitat Regensburg, Leipzig

IGTP Meeting, GV-Solas,
Frankfurt/Main

Industry Acquisition,
Fraunhofer-Gesellschaft —
Marketing Network, Berlin

In-House Training: Auto
Set-Up and Compensation
using Navios, Beckman Coulter,
Leipzig

In-House Training: IDEAS
Software for Analyzing
Amnis Measurements, Use of
Masks, Merck Millipore/
Fraunhofer IZI, Leipzig

In-House Training: Intricacies
concerning Measurement
using Navios, Beckman
Coulter/Fraunhofer IZ1, Leipzig

Interdisciplinary Symposium
“Latest Findings from
Dermatology, ENT Medicine,
Pediatrics and Pneumology”,
Prof. Dr. Georg Hoheisel, Leipzig

Internal Seminar Series (cross-
institute), Leipzig

Interphase Fluorescence In
Situ Hybridization (I-FISH),
TRM, Leipzig

Introduction to HPLC, German
Chemical Society, Nurnberg

Introduction to SPSS,
University of Rostock, Rostock

Introduction to the German
Medical Devices Act, TRM,
Universitat Leipzig, Leipzig

Journal Club: Hematology
Department, Leipzig University,
Leipzig

Lab Course on Microbiology
and Germ Identification,
Concept Heidelberg, Heidelberg

Lab Faults and CAPAs in
Quality Control, Concept
Heidelberg, Heidelberg

Legal Foundations, Social Act
V, Saxon Association of Statutory
Health Insurance Physicians,
Dresden

LOV Training: Performance-
Based Remuneration Procedu-
re at the Fraunhofer-Gesell-
schaft, Fraunhofer-

Gesellschaft e.V., Dresden/
Potsdam



M4 - Test for Sterility,
Concept Heidelberg, Bad
Kissingen

MACSQuant User Day, Miltenyi
Biotec, Bergisch-Gladbach

Management training on the
topic “Conducting Staff
Appraisals and Agreeing
upon Targets within the
Context of Performance-Rela-
ted Remuneration at the
Fraunhofer-Gesellschaft”,
Fraunhofer-Gesellschaft,
Leipzig/ Potsdam-Golm

Medical English Language
Course, University of Rostock,
Rostock

NMR Spectra Analysis,
Gesellschaft Deutscher Chemiker
(GDCh — German Chemical
Society), Frankfurt/Main

Oncology Working Group -
Autumn Symposium of the
NIO Saxony, NIO Sachsen e.V,,
Leipzig

Preparation for Apprentice-
ship Suitability Test,
ZAW Leipzig, Leipzig

Primary and Secondary
Immune Defects — Established
and New Products from
Science and Practice, Prof. Dr.
Borte, Leipzig

Principles of Animal Experi-
mentation Projects, Fraunhofer
1Z1, Leipzig

Project Management —
Methods and Instruments,
University of Rostock, Rostock

Protein and Peptide Analytics
using MALDI-TOF MS, Bio &
Sell e.K., Heidelberg

Psychosomatic Primary Care,
Seminare Dr. Scheib, Campanet,
Spain

Quality Aspects in the
Manufacture of ATMP, Beuth
Hochschule flr Technik Berlin,
University of Applied Science
Berlin

Quality Control Management,
Concept Heidelberg, Mannheim

Quality Management
Customer Forum, TUV SUD
Management Service GmbH,
Dresden

Real Time in the Real,
Everyday Laboratory,
Successfully Amplify and
Quantify - Foundations of
gPCR and a Guide to
Successful Planning, Conduct
and Evaluation, Promega
GmbH, Mannheim

Regression Models, coursera,
online

Safety in Genetic Enginee-
ring, Leipzig University, Leipzig

Safety in Genetic Engineering
- Biological Safety, Research
Academy Leipzig, Leipzig

SARRP Basic Training,
Fraunhofer IZI, Leipzig

Science Career Day, Graduate
School Potsdam, Potsdam

Seminar Series — Biomedical
Lectures Leipzig (2013 / 2014),
Leipzig University, TRM, Leipzig

Seminar Series — Biomedical
Lectures Leipzig (2014 / 2015),
Leipzig University, TRM, Leipzig

Sending Air Freight pursuant
to number 11.2.3.9 of
Regulation (EU) no. 185/2010
and the national require-
ments which supplement this
regulation in terms of time
and content, Human Reliability
Institute Berlin, Leipzig/Eich-
walde

Serva Electrophoresis Days
2014, Theoretical Foundations
and Practical Aspects of
Protein Electrophoresis,
SERVA Electrophoresis GmbH,
Berlin

Slide Scanner Microscope,
Leipzig University, TRM, Leipzig

Slimline GMP Systems,
Efficiency in QA, Concept
Heidelberg, Mannheim

Specialist Inmunology,
German Society for Immunology
(DGfI), Berlin

Strategy Seminar, Fraunhofer
Marketing Network, Berlin
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Successful Negotiation Based
on HARVARD, SMILE — the
University Start-Up Network,
Leipzig

Talks and presentations,
SMILE — the University Start-Up
Network, Leipzig

Team Management, University
of Rostock, Rostock

Tecan Gemini Software
Training, Tecan Trading AG,
Halle (Saale)

The Doctor and the Dear
Cattle, Evangelical Academy of
Saxony-Anhalt, Wittenberg

Training in line with 11.2.3.9
of regulation (EU) no.
185/2010, Human Reliability
Institute Berlin, Berlin

Translational Immunology
School, German Society for
Immunology (DGfl), Potsdam

Transport of Hazardous
Materials Training, Fraunhofer-
Gesellschaft, Halle

Tumor Biology Course, Charles
River, Frankfurt/Main

Turbomole/TmoleX Training,
COSMOlogic, Leverkusen

Ultrahigh Field Magnetic
Resonance, Max Delbriick
Center for Molecular Medicine,
Berlin-Buch

| 135



SCIENTIFIC PRESENCE

Various GLP Training Courses,
GLP Testing Facility, Fraunhofer
1ZI, Leipzig

World Immune Regulation
Meeting VIII, Swiss Institute of
Allergy and Asthma Research
(SIAF), Davos, Switzerland

Workshop “From research to
publications”, Research
Academy Leipzig — Competence
School ELSYS, Leipzig

xCELLigence User Meeting,
ACEA/OLS, Munich

Young Leaders in Science -
Part 1, Zentrum fur Wissen-
schaftsmanagement e.V/
Schering Stiftung, Langwedel

Young Leaders in Science —
Part 2, Zentrum flr Wissen-
schaftsmanagement e.V/
Schering Stiftung, Langwedel

Young Leaders in Science —
Part 3, Zentrum fir Wissen-
schaftsmanagement e.V./
Schering Stiftung, Berlin
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TEACHING ACTIVITIES

Anbhalt University of Applied
Sciences:

Protein Biotechnology (lecture),
Prof. Dr. Hans-Ulrich Demuth

Beuth University of Applied
Sciences Berlin:

Cell-free Protein Synthesis
(lecture), Dr. Stefan Kubick

Proteomics/Biosensors (lecture),
Dr. Eva Ehrentreich-Forster

Brandenburg University of
Technology Cottbus-Senften-
berg:

Neuraminidase Test Development
(practical training), Henry
Memczak

Fraunhofer IZI Leipzig:

Animal Experimental Category B
Course in line with the specifica-
tions of the FELASA (course),

Dr. Thomas Grunwald

FELASA Category B Course — Talk
and Practical Demo "Bioimaging”
(seminar), Dr. Alexander Kranz

Freie Universitat Berlin:
Cell-free Synthesis of Membrane

Proteins (practical training,
seminar), Dr. Stefan Kubick
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Membrane Proteins: Classifica-
tion, Structure and Function
(lecture, seminar), Dr. Stefan
Kubick

Microscopy Techniques (practical
training), PD Dr. Ralph Holzel

Leipzig University:

Active Ingredient Analytics —
Drug Monitoring | (seminar),
Dr. Mirko Buchholz

Active Ingredient Analytics —
Drug Monitoring Il (seminar),
Dr. Daniel Ramsbeck

Build MoNa module on smart
molecules (lecture), Jessica
Lorenz

Environmental Medicine for
Adults 1 (course), Dr. Ingo
Backer, Veronika Storbeck

Environmental Medicine for
Adults 2 (course), Anja
Rodewohl, Anne Kihimann

Foundations of Immunology (as
part of the lecture on phar-
maceutical biology; lecture), Dr.
Jérg Lehmann

Hematopoietic Stem Cell
Transplantation (lecture), Nadja
Hilger

History of Natural Sciences:
Spotlight on Pharmacy (lecture),
Dr. Mirko Buchholz

Immunological Methods

(as part of the lecture on
pharmaceutical biology; lecture),
Dr. Jorg Lehmann

Immunological Practical Training
(practical training), Dr. Anna
Leichsenring, Eva Kendzia, Dr.
Ingo Backer, Tamara Shahmary

Immunology / Tissue Typing
(seminar), Dr. Peter Ruschpler

Infectiology and Immunology
(problem-oriented learning),
Dr. Alexander Kranz, Dr.
Daniel-Christoph Wagner

Medicinal Chemistry for
Biochemists and Chemists
(seminar), Dr. Mirko Buchholz

Medicinal Microbiology (lecture),
Dr. Thomas Grunwald

Model Organisms in Research
— Arthritis Models (lecture), Dr.
Fransziska Lange

Molecular Medicine (lecture), Dr.
Thomas Grunwald

Molecular Medicine (practical
training), Dr. Thomas Grunwald,
Lea Wierich

Molecular Medicine / Virology
(practical training, lecture), Dr.
Sebastian Ulbert

Molecular Oncology and
Immunology for Biochemists
(practical training, seminar,
lecture), Prof. Dr. Friedemann
Horn



New Technologies in the
Development of Vaccines
(lecture), Dr. Sebastian Ulbert

QSB Seminar for Medical
Practitioners ” Autoimmunity
(seminar), Dr. Stephan Fricke,
Nadja Hilger

"

QSB Seminar for Medical
Practitioners "Tissue Typing”
(seminar), Dr. Stephan Fricke,
Nadja Hilger

QSB Seminar: Transplantation
Immunology (seminar),
Christopher Oelkrug

Response Mechanisms in
Organic Chemistry (seminar), Dr.
Daniel Ramsbeck

Terminology for Pharmacists
(seminar), Dr. Daniel Ramsbeck

Vector-Transferred Viral
Infections (lecture), Dr. Sebastian
Ulbert

Leipzig University of Applied
Sciences:

Digital Image Processing
(lecture), Prof. Dr. Ulf-Dietrich
Braumann

Microfluidics and Dosing
Systems (lecture), Dr. Dirk
Kuhlmeier

Microscopic Image Processing
(lecture), Prof. Dr. Ulf-Dietrich
Braumann

Microscopic Imaging (lecture),
Dr. Alexander Kranz, Prof. Dr.
Ulf-Dietrich Braumann,

Dr. Daniel-Christoph Wagner

Martin Luther University
Halle-Wittenberg:

Lab Course on Vector
Construction (practical training),
Dr. Stephan Schilling

Molecular Biotechnology:
Construction of Hosts and
Vectors (lecture),

Dr. Stephan Schilling

Project Module on Plant
Biochemistry for Bachelor
Students (practical training),
Dr. Holger Cynis

Ruhr-Universitat Bochum:

Immunotherapy and Prophylaxis
of Infectious Diseases | (lecture),
Dr. Thomas Grunwald

Virology for Natural Scientists
(lecture), Dr. Thomas Grunwald

Technische Universitat Berlin:

Cell-free Synthesis of Membrane
Proteins (practical training,
seminar), Dr. Stefan Kubick

Membrane Proteins: Classifica-
tion, Structure and Function
(lecture), Dr. Stefan Kubick

Polymer self-assembly: multilayer
films (lecture), Dr. Dmitry
Volodkin

University Medicine Rostock:

Anesthesiology and Emergency
Medicine for Dental Specialists
(lecture), PD Dr. Martin Sauer

Anesthesiology, Intensive-Care
Medicine and Pain Therapy
(practical training), PD Dr. Martin
Sauer

Internal Medicine | (lecture),
Prof. Dr. Steffen Mitzner

Seminar on Nephrology
(seminar), Prof. Dr. Steffen
Mitzner

Subject-Specific Seminar on
Internal Medicine (seminar),
Prof. Dr. Steffen Mitzner

University of Kassel:

Biochemistry Il (lecture),
Dr. Harald Seitz

Work-Oriented Practical Training
(practical training), Sandra
Mukusch

University of Potsdam:

Analytical Biochemistry Il
(lecture), Prof. Dr. Frank Bier

Analytical Biochemistry Il
(practical training), Dr. Eva
Ehrentreich-Forster
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From Western Blot to Microarray
(practical training, seminar), Dr.
Harald Seitz, Sandra Mukusch,
Sarah Schumacher, Isabelle
Relling

Interaction Analyses with SPR
and Thermophoresis (practical
training), Dr. Walter Stocklein

Introduction to Quality
Management in Diagnostic
Agents Development (lecture),
Dr. Nenad Gajovic-Eichelmann

New Papers in Nano-Biotechno-
logy (seminar), Prof. Dr. Frank
Bier

Practical Training for the
Module: ”Cell-free Protein
Synthesis” (lecture), Dr. Stefan
Kubick

Practical Training for the
Module: “Cell-free Protein
Synthesis” (practical training),
Dr. Stefan Kubick

Practical Training in Cell Biology
(practical training), Dr. Michael
Kirschbaum, Dr. Katja Uhlig,
Laura Behm

Practical Training Module on
Analytical Biochemistry (practical
training), Dr. Cornelia Hettrich

Seminar for the "Cell-free
Protein Synthesis” Module (semi-
nar), Dr. Stefan Kubick

Snow Algae as a Bioresource &
Aspects of its Distribution and
Dispersal (lecture),

Dr. Thomas Leya
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EVALUATOR ACTIVITIES

Abstracts: 8* International
Symposium on Neuro-
protection and Neurorepair,
Dr. Alexander Kranz,

Dr. Daniel-Christoph Wagner,
Dr. Dr. Johannes Boltze

ACS Nano, Dr. Dmitry Volodkin

Advanced Materials,
Dr. Claus Duschl,
Dr. Dmitry Volodkin

Alzheimer’s Association,
Prof. Dr. Hans-Ulrich Demuth

Am. J. Physiology,
Prof. Dr. Hans-Ulrich Demuth

Anal. Biochem.,
Dr. Harald Peter

Analyst, Dr. Dirk Kuhlmeier

Analytical Chemistry,
Dr. Dirk Kuhlmeier,
Dr. Eva Ehrentreich-Forster

Annals of Vaccines and
Immunization,
PD Dr. Sebastian Ulbert

Applied Physics Letters,
Dr. Dirk Kuhlmeier

Berlin-Brandenburg Innova-
tion Award 2014,
Christopher Oelkrug,

Dr. Christina Schroder

Biochimica Biophysica Acta,
Prof. Dr. Hans-Ulrich Demuth
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Biological Chemistry,
Prof. Dr. Hans-Ulrich Demuth

Biomacromolecules,
Dr. Claus Duschl

Biomarker Insights,
Dr. Harald Seitz

Biomaterials,
Dr. Dmitry Volodkin

Biopreservation & Biobanking,
Dr. Christina Schréder

Biosensors Bioelectronics,
Dr. Eva Ehrentreich-Forster,
Prof. Dr. Frank Bier

BMBF,
Prof. Dr. Hans-Ulrich Demuth

Brain Research,
Dr. Daniel-Christoph Wagner

Cell Biology International,
Dr. Claire Fabian

Clinical Microbiology and
Infection,
PD Dr. Sebastian Ulbert

Coordination Group "New
Procedures in Biotechnology
- Biotechnology 2020-Plus”,
awarded by the BMBF,

Prof. Dr. Frank Bier

Crystal Growth,
Dr. Dmitry Volodkin
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Dechema, New Bioproduction
systems, Conference
"Non-canonical amino

acids in proteins: structural
investigations and bio-
catalysis”, Dr. Stefan Kubick

Dentistry: Current Research
(OMICS Publishing Group),
Dr. Natalia Sandetskaya

DFG, Dr. Eva Ehrentreich-Forster,
Dr. Stefan Kubick

Drug Design Reviews,
Prof. Dr. Hans-Ulrich Demuth
(Editorial Advisory Board
Member)

Electophoresis,
Dr. Claus Duschl

Electroanalysis,
Dr. Nenad Gajovic-Eichelmann

Engineering in Life Sciences,
Special Issue: New and
synthetic bioproduction
systems, Dr. Stefan Kubick
(Editor)

Eur. J. Biochemistry,
Prof. Dr. Hans-Ulrich Demuth

Experimental Neurology,
Dr. Daniel-Christoph Wagner

FEBS Journal, Dr. Harald Peter

FEBS-Letters,
Prof. Dr. Hans-Ulrich Demuth

German Society for Proteome
Research, Proteomic Forum
Meeting 2015,

Dr. Stefan Kubick

High-Tech Griinderfonds
Bonn on the Steinbeis
Transfer Centre, Mannheim,
Prof. Dr. Hans-Ulrich Demuth

Innovation Management -
Life Science and Medical Tech-
nology, Technology Transfer
and Law at the Helmholtz
Association,

Prof. Dr. Hans-Ulrich Demuth

Intervirology (Journal),
Dr. Thomas Grunwald

J. Alzheimer’s Disease,
Prof. Dr. Hans-Ulrich Demuth
(Handling Editor)

J. American Chemical Society,
Prof. Dr. Hans-Ulrich Demuth

J Nanotechnology,
Prof. Dr. Frank Bier

Journal “Future Drugs —
Expert Reviews Vaccines”,
Dr. Jorg Lehmann

Journal Biological Chemistry,
Prof. Dr. Hans-Ulrich Demuth

Journal for Biological
Macromolecules,
Dr. Harald Seitz

Journal of Alzheimers
Disease, Dr. Stephan Schilling



Journal of Chromatography B,
Prof. Dr. Hans-Ulrich Demuth

Journal of Medical Virology,
PD Dr. Sebastian Ulbert

Journal of Nanomedicine &
Nanotechnology,
Dr. Eva Ehrentreich-Forster

Journal of Neurochemistry,
Dr. Daniel-Christoph Wagner,
Prof. Dr. Hans-Ulrich Demuth

Journal of Proteomics &
Bioinformatics, Dr. Harald Seitz

Journal "The Open Veterinary
Science Journal”,

Dr. Jorg Lehmann (Evaluator,
Editorial Board)

Journal "Veterinary Immuno-
logy and Immunopathology”,
Dr. J6rg Lehmann (Evaluator)

Journals (ACS Nano, Journal
of Physical Chemistry),
Funding Applications
(National Science Foundation,
USA), Dr. David M. Smith

Jury for the Fraunhofer Prize
2014 and for the "Technology
for the People” Prize,

Prof. Dr. Frank Bier

Jury for the Berlin-Branden-
burg Innovation Award 2014,
Prof. Dr. Frank Bier

LA Press, Dr. Harald Seitz

Life Sciences,
Prof. Dr. Hans-Ulrich Demuth

Member of the Reviewer
Committee, Statuskolloquium
and Winter School of the
Competence Network of
Degenerative Dementia,

Prof. Dr. Hans-Ulrich Demuth

Member of the Reviewer
Panel for Doctorate Students
at the University of Ulm,

Dr. Thomas Grunwald

Monoclonal Antibodies
in Immunodiagnosis and
Immunotherapy,

PD Dr. Sebastian Ulbert

Neurodegenerative Disorders,
Prof. Dr. Hans-Ulrich Demuth

NRF Program: South African
and Japan Joint Science and
Technology Research
Collaboration, Dr. Harald Seitz

Nutrients (ISSN 2072-6643;
CODEN: NUTRHU),
Christopher Oelkrug

OMICS eBooks Group,
Dr. Harald Seitz

Organizing Committee for
the BTU Cottbus-Senftenberg
Innovation Forum,

Prof. Dr. Frank Bier

Organizing Committee for
the German BioSensor
Symposium (every two
years), Prof. Dr. Frank Bier

Organizing Committee
Potsdam Days of Bioanalysis,
Prof. Dr. Frank Bier

Osterreichische Forschungs-
forderungsgesellschaft mbH
(FFG), Dr. Franziska Lange

Parasitology (Special Issue)
(Cambridge University Press),
Dr. Natalia Sandetskaya

Phycologia, Dr. Thomas Leya

Physiology and Behavior
(Journal), Dr. Stephan Schilling

PLoS One (Journal),

Dr. Alexander Kranz,

Dr. Daniel-Christoph Wagner,
Dr. Stephan Schilling,

Dr. Thomas Grunwald

Polymers, Dr. Dmitry Volodkin

Post-Doctoral Qualification
(Habilitation) Committee at
llmenau University of
Technology, Prof. Dr. Frank Bier

Prima BioMed, Scientific
Advisory Board,
Dr. Michael Szardenings

Reviewer Clinical and
Experimental Inmunology,
Dr. Stephan Fricke

Reviewer in Appeal Proceed-
ings at the University of
Lubeck, Prof. Dr. Frank Bier
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Reviewer Research Prize New
Procedures in Biotechnology,
awarded by BMBF,

Prof. Dr. Frank Bier

Sensors & Actuators B,
Dr. Nenad Gajovic-Eichelmann

Small, Dr. Claus Duschl

Special learning module at
Wilhelm-Ostwald-Gymnasium
Leipzig, Dr. Stephan Fricke

Stroke (Journal),
Dr. Alexander Kranz,
Dr. Daniel-Christoph Wagner

Vaccine (Journal),
Dr. Thomas Grunwald

Weston Garfield Family
Funds, Canada,

Prof. Dr. Hans-Ulrich Demuth

World Journal of Gastro-
enterology, Dr. Holger Cynis
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ASSOCIATION MEMBERSHIPS

Academy for Advanced
Veterinary Training,
Dr. Antje Dreyer

Alumni of the Faculty of
Medicine at Leipzig
University, Dr. Stephan Fricke

American Chemical Society,
Dr. Daniel Ramsbeck,

Dr. Mirko Buchholz,

Prof. Dr. Hans-Ulrich Demuth

American Diabetes
Association (ADA),
Prof. Dr. Hans-Ulrich Demuth

American Heart Association,
Dr. Alexander Deten

American Physical Society,
Dr. David M. Smith

American Society of Bio-
chemistry and Molecular
Biology (ASBMB),

Dr. Claus Kerkhoff

Association for the Advance-
ment of Immune Diagnostics
(GfID), Prof. Dr. Ulrich Sack

Australian Neuroscience
Society, Dr. Antje Dreyer

Biohybrid Technologies,
Prof. Dr. Frank Bier

BSRT - Berlin School of
Regenerative Therapies,
Prof. Dr. Frank Bier

Center for Molecular
Diagnostics and Bioanalysis /
Speaker Technology,

Prof. Dr. Frank Bier
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Central Committee for
Animal Protection, Directora-
te Leipzig, Dr. Jorg Lehmann

CIMT, Christopher Oelkrug

DECHEMA - Society for
Chemical Engineering and
Biotechnology,

Dr. Mirko Buchholz

Dechema, Temporary
Working Group “New
Bioproduction Systems”,
Dr. Stefan Kubick

DiagnostikNet Berlin-Bran-
denburg, Prof. Dr. Frank Bier

DIN German Institute for
Standardization, Dr. Christina
Schroder

DPG, Prof. Dr. Frank Bier

Editorial Board, Advances in
Biochemical Engineering/
Biotechnology, Dr. Harald Seitz

ESBB European, Middle-Asian
and African Society for
Biopreservation and Bioban-
king, Dr. Christina Schréder

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

European Macrophage and
Dendritic Cell Society (EMDS),
Dr. Claus Kerkhoff

European Molecular Biology
Laboratory (EMBL) Alumni
Association,

PD Dr. Sebastian Ulbert
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European Renal Association/
European Dialysis and
Transplantation Association
(ERA-EDTA), Prof. Dr. Steffen
Mitzner

European Society for
Advances to Study
Diabetes (EASD),

Prof. Dr. Hans-Ulrich Demuth

European Society for Artificial
Organs (ESAO),
Prof. Dr. Steffen Mitzner

European Society for Clinical
Cell Analysis (ESCCA),
Prof. Dr. Ulrich Sack

European WNV Research
Platform, PD Dr. Sebastian
Ulbert

FIND Foundation Innovative
Diagnostics - Scientific
Advisory Board, Genf,

Prof. Dr. Frank Bier

Friends of Veterinary
Medicine Faculty of the
Leipzig University,

Dr. Jorg Lehmann

German Association of
University Professors
and Lecturers (DHV),
Dr. Alexander Deten

German Chemical Society
(GDCh), Dr. Michael Szardenings

German Chemical Society /
Biochemistry Technical Unit,
Analytical Chemistry
Technical Unit,

Prof. Dr. Frank Bier

German Interdisciplinary
Association for Intensive Care
and Emergency Medical Aid
(DIVI), Prof. Dr. Steffen Mitzner

German Neuroscience Society
(NWG), Dr. Anna Leichsenring

German Pharmaceutical
Society, Dr. Daniel Ramsbeck,
Dr. Mirko Buchholz

German Physical Society,
Dr. Claus Duschl

German Physiologic Society
(DPG), Dr. Alexander Deten

German QP Association,
Dr. Gerno Schmiedeknecht,
Kati Kebbel

German Sepsis Society (DSG),
Prof. Dr. Steffen Mitzner,
PD Dr. Martin Sauer

German Society for Aller-
gology and Clinical Immuno-
logy (DGAKI),

Dr. Elke Ueberham

German Society for Anes-
thesiology and Intensive Care
(DGAI), PD Dr. Martin Sauer

German Society for Cardio-
logy - Cardiovascular
Research (DGK),

Dr. Alexander Deten

German Society for Clinical
Chemistry and Laboratory
Medicine (DGKL),

Prof. Dr. Ulrich Sack



German Society for Clinical
Neurology, Dr. Gesa Weise

German Society for Clinical
Neurophysiology,
Dr. Gesa Weise

German Society for Epidemio-
logy (DGEpi), Dr. Holger Kirsten

German Society for Good
Research Practice (DGGF),
Stefanie Jahr

German Society for
Immunology (DGfl),
Christopher Oelkrug,
Dr. Franziska Lange,
Dr. Stephan Fricke,
Prof. Dr. Ulrich Sack,
Aleksandra Seydel,
Dr. Christiane Fuldner,
Dr. Jorg Lehmann,

Dr. Ulla Schwertassek,
Janine Kohlschmidt,
Katharina Zoldan,
Sina Riemschneider

German Society for Parasito-
logy (DGP), Dr. Markus von
Nickisch-Rosenegk

German Society for Proteome
Research (DGPF),
Dr. Stefan Kubick

German Society for
Regenerative Medicine
(GRM), Dr. Stephan Fricke

German Society for
Veterinary Medicine (DVG),
Anne Kihlmann

German Society for Virology
(GfV), PD Dr. Sebastian Ulbert

German Society of Mass
Spectrometry (DGMS),
Prof. Dr. Hans-Ulrich Demuth

German Zoologic Society
(DZG), Dr. Gustavo Makert dos
Santos

GdCh, Dr. Eva Ehrentreich-
Forster, Dr. Walter Stocklein

GLP-Commission,
Prof. Dr. Ulrich Sack

glyconet Berlin-Brandenburg,
Dr. Stefan Kubick

GV-Solas, Dr. Thomas Grunwald

International Dyslexia
Association, Dr. Arndt Wilcke

International Proteolysis
Society (IPS),
Prof. Dr. Hans-Ulrich Demuth

International Society for
Heart Research (ISHR),
Dr. Alexander Deten

International Society for
Magnetic Resonance in
Medicine, Dr. Alexander Kranz

International Society for
Nanoscale Science, Compu-
tation and Engineering,

Dr. David M. Smith

International Society
of Psychiatric Genetics,
Bent Muller

International Union for the
Study of Social Insects,
Gustavo Makert dos Santos

Joint Technical Unit for
Chemical Biology,
Prof. Dr. Hans-Ulrich Demuth

Junior GBM, Sandra Mikusch

LAUF e.V. — State Association
of Non-University Research
Institutions in Brandenburg,
Prof. Dr. Frank Bier

Molecularbiology Cluster
Potsdam, Prof. Dr. Frank Bier

National Research Platform
for Zoonoses,

Alexandra Kerzhner,

Gustavo Makert dos Santos,
PD Dr. Sebastian Ulbert

New York Academy of
Sciences,
Prof. Dr. Hans-Ulrich Demuth

PerMediCon Messe Kdlin,
Prof. Dr. Frank Bier

Phycology Section of the
German Botanical Society,
Dr. Thomas Leya

Processnet/DECHEMA,
Prof. Dr. Frank Bier

Protein Society (PS),
Prof. Dr. Hans-Ulrich Demuth

Regional Advisory Body to
the Brandenburg Economic
Development Board,

Prof. Dr. Frank Bier

Research Association for
Measurement and Sensor
Technology / Executive Board,
Prof. Dr. Frank Bier
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SAB of the BMBF-NWG
"Cell2Fab”, Prof. Dr. Frank Bier

Society for Biochemistry and
Molecular Biology (GBM),

Dr. Holger Cynis,

Dr. Christina Schroder,

Dr. Claus Kerkhoff,

Dr. Harald Seitz,

Dr. Markus von Nickisch-Rosenegk,
Dr. Michael Szardenings,

Dr. Stefan Kubick,

Dr. Stephan Schilling,

Dr. Walter Stocklein,

Prof. Dr. Frank Bier,

Prof. Dr. Hans-Ulrich Demuth

Society for Laboratory
Animals (GV-SOLAS),
Dr. Jorg Lehmann

Society for Nephrology (GfN),
Prof. Dr. Steffen Mitzner

Society for Neuroscience,
Dr. Alexander Kranz,

Dr. Holger Cynis,

Dr. Bjorn Nitzsche,

Dr. Daniel-Christoph Wagner,
Vilia Zeisig,

Prof. Dr. Hans-Ulrich Demuth

Society for Virology,
Dr. Thomas Grunwald

Society of Biological Systema-
tics (GfBS), Dr. Markus von
Nickisch-Rosenegk
Study-group for experimental
stem cell transplantation,

Dr. Stephan Fricke

VAAM, Dr. Walter Stocklein
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PUBLICATIONS

Arnold C, Externbrink F, Hacker-
mdller J, Reiche K. CEM-
Designer: Design of custom
expression microarrays in the
post-ENCODE Era. Journal of
Biotechnology. 2014 Nov
10;189:154-6. DOI http://dx.doi.
org/10.1016/j.jbiotec.2014.
09.012.

Backofen R, Amman F, Costa F,
FindeiB S, Richter AS, Stadler PF.
Bioinformatics of prokaryotic
RNAs. RNA Biology. 2014
May;11(5):470-83. DOI http://
dx.doi.org/10.4161/rna.28647.

Balseanu AT, Buga AM, Catalin
B, Wagner DC, Boltze J, Zagrean
AM, Reymann K, Schaebitz W,
Popa-Wagner A. Multimodal
approaches for regenerative
stroke therapies: combination
of granulocyte colony-stimu-
lating factor with bone
marrow mesenchymal stem
cells is not superior to G-CSF
alone. Frontiers in Aging
Neuroscience. 2014 Jun
23;6:130. DOI http://dx.doi.
org/10.3389/fnagi.2014.00130.

Barzon L, Pacenti M, Franchin E,
Squarzon L, Sinigaglia A, Ulbert
S, Cusinato R, Palu G. Isolation
of West Nile virus from urine
samples of patients with
acute infection. Journal of
Clinical Microbiology. 214
Sep;52(9):3411-3. DOI: http://dx.
doi.org/10.1128/JCM.01328-14.
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Boldt A, Borte S, Fricke S,
Kentouche K, Emmrich F, Borte
M, Kahlenberg F, Sack U.
Eight-color immunophenoty-
ping of T-, B-, and NK-cell
subpopulations for characteri-
zation of chronic immunode-
ficiencies. Cytometry B Clinical
Cytometry. 2014 May;86(3):191-
206. DOI:
http://dx.doi.org/10.1002/
cyto.b.21162.

Boldt A, Kahlenberg F, Fricke S,
Rasche FM, Sack U. Flow
cytometric phenotyping of
lymphocytes in patients with
systemic lupus erythemato-
sus. Cytometry A. 2014
Jul;85(7):567-9. DOI: http://dx.
doi.org/10.1002/cyto.a.22477.

Boldt A, Kentouche K, Fricke S,
Borte S, Kahlenberg F, Sack U.
Differences in FOXP3 and
CD127 expression in Treg-like
cells in patients with IPEX
syndrome. Clinical Immunoloy.
2014 Jul;153(1):109-11. DOI:
http://dx.doi.org/10.1016/j.
clim.2014.04.001.

Boltze J, Ayata C, Wagner DC,
Plesnila N. Preclinical phase Il
trials in translational stroke
research: call for collective
design of framework and
guidelines. Stroke. 2014
Feb;45(2):357. DOI http://
dx.doi.org/10.1161/STROKE-
AHA.113.004148.
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Boltze J, Lukomska B, Jolkkonen
J; MEMS—IRBI consortium.
Mesenchymal stromal cells
in stroke: improvement of
motor recovery or functional
compensation? Journal of
Cerebral Blood Flow and
Metabolism. 2014 Aug;34(8):
1420-1. DOI http:/dx.doi.
org/10.1038/jcbfm.2014.94.

Burkhardt J, Blume M, Petit-
Teixeira E, Hugo Teixeira V,
Steiner A, Quente E, Wolfram G,
Scholz M, Pierlot C, Migliorini P,
Bombardieri S, Balsa A,
Westhovens R, Barrera P,
Radstake TR, Alves H, Bardin T,
Prum B, Emmrich F, Cornelis F,
Ahnert P, Kirsten H. Cellular
adhesion gene SELP is
associated with rheumatoid
arthritis and displays
differential allelic expression.
PLoS One. 2014 Aug 22;9(8):
€103872. DOI http://dx.doi.org/
10.1371/journal.pone.0103872.

Chabierski S, Barzon L, Papa A,
Niedrig M, Bramson JL, Richner
JM, Palu G, Diamond MS, Ulbert
S. Distinguishing West Nile
virus infection using a recom-
binant envelope protein with
mutations in the conserved
fusion-loop. BMC Infectious
Diseases. 2014 May 9;14:246.
DOI: http://dx.doi.org/10.1186/
1471-2334-14-246.

Cynis H, Funkelstein L, Toneff T,
Mosier C, Ziegler M, Koch B,
Demuth HU, Hook V.
Pyroglutamate-Amyloid-g
and Glutaminyl Cyclase Are
Colocalized with Amyloid-f in
Secretory Vesicles and
Undergo Activity-Dependent,
Regulated Secretion.
Neurodegenerative Diseases.
2014; 14(2):85-97. DOI http://
dx.doi.org/10.1159/000358430.

Cynis H, Funkelstein L, Toneff T,
Mosier C, Ziegler M, Koch B,
Demuth HU, Hook V.
Pyroglutamate-Amyloid-f
and Glutaminyl Cyclase Are
Colocalized with Amyloid-g in
Secretory Vesicles and
Undergo Activity-Dependent,
Regulated Secretion.
Neurodegener Dis.
2014;14(2):85-97. doi:
10.1159/000358430. Epub
2014 Jun 18.

Danielyan L, Beer-Hammer S,
Stolzing A, Schafer R, Siegel G,
Fabian C, Kahle P, Biedermann T,
Lourhmati A, Buadze M,
Novakovic A,Proksch B, Gleiter
CH, Frey WH, Schwab M.
Intranasal delivery of bone
marrow-derived mesenchy-
mal stem cells, macrophages,
and microglia to the brain in
mouse models of Alzheimer’s
and Parkinson’s disease. Cell
Transplantation. 2014;23 Suppl
1:123-39. DOI: http://dx.doi.org/
10.3727/096368914X684970.



De Filette M, Chabierski S,
Andries O, Ulbert S, Sanders NN.
T cell epitope mapping of the
e-protein of west nile virus in
BALB/c mice. PLoS One. 2014
Dec 15;9(12):e115343. DOI:
http://dx.doi.org/10.1371/journal.
pone.0115343.

De Filette M, Soehle S, Ulbert S,
Richner J, Diamond MS,
Sinigaglia A, Barzon L, Roels S,
Lisziewicz J, Lorincz O, Sanders
NN. Vaccination of mice using
the West Nile virus E-protein
in a DNA prime-protein boost
strategy stimulates cell-medi-
ated immunity and protects
mice against a lethal
challenge. PLoS One. 2014 Feb
4:9(2):€87837. DOI: http:/dx.
doi.org/10.1371/journal.
pone.0087837.

de Vera J-P, Boettger U, Lorek A,
Wolter D, Grunow D, Hubers
H-W, Spohn T, Noetzel RdIT,
Sanchez FJ, Billi D, Baqué M,
Rettberg P, Rabbow E, Reitz G,
Berger T, Leuko S, Moller R,
Bohmeier M, Horneck G, Westall
F, Janchen J, Fritz J, Meyer C,
Onofri S, Selbmann L, Zucconi L,
Kozyrovska N, Leya T, Foing B,
Demets R, Cockell CS, Bryce C,
Philips Brown S, Olsson-Francis
K, Wagner D, Serrano P, Edwards
HGM, Joshi J, Huwe B, Moritz S,
Ehrenfreund P, Elsaesser A, Ott S,
Meessen J, Feyh N, Szewzyk U,
Schulze-Makuch D, Hermelink A,
Lasch P. BIOMEX - the Biology
and Mars Experiment in space
during the EXPOSE-R2 mission
on the ISS. GRA. 2014;16

Diederich K, Schmidt A, Beuker C,
Strecker JK, Wagner DC, Boltze
J, Schabitz WR, Minnerup J.
Granulocyte colony-stimula-
ting factor (G-CSF) treatment
in combination with trans-
plantation of bone marrow
cells is not superior to G-CSF
treatment alone after cortical
stroke in spontaneously
hypertensive rats. Frontiers in
Cellular Neuroscience. 2014 Dec
4:8:411. DOI http://dx.doi.
org/10.3389/fncel.2014.00411.

Ehler J, Koball S, Sauer M,
Hickstein H, Mitzner S, Benecke
R, Zettl UK. Therapeutic
plasma exchange in gluco-
corticosteroid-unresponsive
patients with Clinically
Isolated Syndrome. Thera-
peutic Apheresis and Dialysis.
2014 Oct;18(5):489-96. DOI
http://dx.doi.org/10.1111/
1744-9987.12176.

Faissner S, Ambrosius B,
Schanzmann K, Grewe B,
Potthoff A, Minch J, Sure U,
Gramberg T, Wittmann S,
Brockmeyer N, Uberla K, Gold R,
Grunwald T, Chan A. Cyto-
plasmic HIV-RNA in mono-
cytes determines microglial
activation and neuronal

cell death in HIV-associated
neurodegeneration. Experi-
mental Neurology. 2014
Nov;261:685-97. DOI http://dx.
doi.org/10.1016/j.expneu-
rol.2014.08.011.

Fenz SF, Sachse R, Schmidt T,
Kubick S. Cell-free synthesis of
membrane proteins: tailored
cell models out of microsomes.
Biochimica et Biophysica Acta.
2014 May;1838(5):1382-8.

DOI http://dx.doi.org/10.1016/
j.bbamem.2013.12.009.

Flemmig J, Schwarz P, Backer |,
Leichsenring A, Lange F,
Arnhold J. Rapid and reliable
determination of the halo-
genating peroxidase activity
in blood samples. Journal of
Immunological Methods. 2014
Dec 15;415:46-56. DOI http://
dx.doi.org/10.1016/}.jim.2014.
09.003.

Fricke S, Hilger N, Fricke C,
Schonfelder U, Behre G,
Ruschpler P, Boldt A, Oelkrug C,
Sack U, Emmrich F. Prevention
of graft-versus-host-disease
with preserved graft-versus-
leukemia-effect by ex vivo
and in vivo modulation of
CDA4(+) T-cells. Cellular and
Molecular Life Science. 2014
Jun;71(11):2135-48.

DOI: http://dx.doi.org/10.1007/
s00018-013-1476-0.

Fricke S, Pfefferkorn C, Hilbig D,
Riemschneider S, Kohlschnmidt
J, Hilger N, Fuldner C, Knauer J,
Sack U, Emmrich F, Lehmann J.
Characterization of the murine
myeloid precursor cell line
MuMac-E8. PLoS One. 2014
Dec 29;9(12):e113743.

DOI: http://dx.doi.org/10.1371/
journal.pone.0113743.
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Friedrich S, Schmidt T, Geissler R,
Lilie H, Chabierski S, Ulbert S,
Liebert UG, Golbik RP, Behrens
SE. AUF1 p45 promotes West
Nile virus replication by an
RNA chaperone activity that
supports cyclization of the
viral genome. Journal of
Virology. 2014 Oct;88(19):
11586-99.DOI: http://dx.doi.org/
10.1128/JV1.01283-14.

Frimmel S, Schipper J, Henschel
J, Yu TT, Mitzner SR, Koball S.
First description of single-
pass albumin dialysis
combined with cytokine
adsorption in fulminant liver
failure and hemophagocytic
syndrome resulting from
generalized herpes simplex
virus 1 infection. Liver Trans-
plantation. 2014 Dec;20(12):
1523-4. DOI http://dx.doi.org/
10.1002/1t.24005.

Fronz U, Deten A, Baumann F,
Kranz A, Weidlich S, Hartig W,
Nieber K, Boltze J, Wagner DC.
Continuous adenosine A2A
receptor antagonism after
focal cerebral ischemia in
spontaneously hypertensive
rats. Naunyn Schmiedeberg’s
Archives of Pharmacoloy. 2014
Feb;387(2):165-73. DOI http://
dx.doi.org/10.1007/500210-013-
0931-7.
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Grunwald T, Tenbusch M, Schulte
R, Raue K, Wolf H, Hannaman D,
de Swart RL, Uberla K, Stahl-
Hennig C. Novel vaccine
regimen elicits strong airway
immune responses and control
of respiratory syncytial virus
in nonhuman primates.
Journal of Virology. 2014
Apr;88(8):3997-4007. DOI
http://dx.doi.org/10.1128/
JVI.02736-13.

Hackermdiller J, Reiche K, Otto
C, Hosler N, Blumert C,
Brocke-Heidrich K, Bohlig L,
Nitsche A, Kasack K, Ahnert P,
Krupp W, Engeland K, Stadler PF,
Horn F. Cell cycle, oncogenic
and tumor suppressor path-
ways regulate numerous long
and macro non-protein-coding
RNAs. Genome Biology. 2014
Mar 4;15(3):R48. DOI http://dx.
doi.org/10.1186/gb-2014-15-
3-r48.

Hass J, Walton E, Kirsten H,
Turner J, Wolthusen R, Roessner
V, Sponheim SR, Holt D, Gollub
R, Calhoun VD, Ehrlich S.
Complexin2 modulates
working memory-related
neural activity in patients
with schizophrenia. European
Archives of Psychiatry and
Clinical Neuroscience. 2014 Oct
9. [Epub ahead of print]

DOI http://dx.doi.org/10.1007/
s00406-014-0550-4.
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Hoffmann A, Stoffel MH,
Nitzsche B, Lobsien D, Seeger J,
Schneider H, Boltze J. The ovine
cerebral venous system:
comparative anatomy,
visualization, and implica-
tions for translational
research. PLoS One. 2014 Apr
15;9(4):€92990. DOI http://
dx.doi.org/10.1371/journal.
pone.0092990.

Hoffmann S, Otto C, Doose G,
Tanzer A, Langenberger D,
Christ S, Kunz M, Holdt LM,
Teupser D, Hackermdiller J,
Stadler PF. A multi-split
mapping algorithm for
circular RNA, splicing,
trans-splicing and fusion
detection. Genome Biology.
2014 Feb 10;15(2):R34.

DOI http://dx.doi.org/10.1186/
gb-2014-15-2-r34.

Hofling C, Indrischek H, Hopcke
T, Waniek A, Cynis H, Koch B,
Schilling S, Morawski M,
Demuth HU, RoBner S,
Hartlage-Ribsamen M. Mouse
strain and brain region-speci-
fic expression of the glutami-
nyl cyclases QC and isoQC.
International Journal of
Developmental Neuroscience.
2014 Aug; 36:64-73.

DOI http://dx.doi.org/10.1016/j.
ijdevneu.2014.05.008.
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Hoppe S, Bier FF, von Nickisch-
Rosenegk M. Identification of
antigenic proteins of the
nosocomial pathogen
Klebsiella pneumoniae.

PLoS One 9(10): e110703.

Doi http://dx.doi.org/10.1371/
journal.pone.0110703.

Hattl C, Hettrich C, Riedel M,
Henklein P, Rawel H, Bier FF.
Development of peptidyl
lysine dendrons: 1,3-Dipolar
cycloaddition for peptide
coupling and antibody
recognition. Chemical Biology
and Drug Design. 2014 Oct 7.
DOI http://dx.doi.org/10.1111/
cbdd.12444.

Kaiser D, Weise G, Moller K,
Scheibe J, Posel C, Baasch S,
Gawlitza M, Lobsien D,
Diederich K, Minnerup J, Kranz
A, Boltze J, Wagner DC.
Spontaneous white matter
damage, cognitive decline
and neuroinflammation in
middle-aged hypertensive
rats: an animal model of
early-stage cerebral small
vessel disease. Acta Neuro-
patholica Communications.
2014 Dec 18;2(1):169. DOI
http://dx.doi.org/10.1186/
s40478-014-0169-8.

Klammt S, Mitzner SR, Reisinger
EC, Stange J. No sustained
impact of intermittent
extracorporeal liver support
on thrombocyte time course
in a randomized controlled
albumin dialysis trial.
Therapeutic Apheresis and
Dialysis. 2014 Oct;18(5):502-8.
DOI http://dx.doi.org/10.1111/
1744-9987.12124.

Kucharik M, Hofacker IL, Stadler
PF, Qin J. Basin hopping graph:
a computational framework
to characterize RNA folding
landscapes. Bioinformatics.
2014 Jul 15;30(14):2009-17.
DOI http://dx.doi.org/10.1093/
bioinformatics/btu156.

Lechner M, Hernandez-Rosales
M, Doerr D, Wieseke N,
Thévenin A, Stoye J, Hartmann
RK, Prohaska SJ, Stadler PF.
Orthology detection com-
bining clustering and synteny
for very large datasets.

PLoS One. 2014 Aug 19;9(8):
e105015. DOI http://dx.doi.org/
10.1371/journal.pone.0105015.

Lehmann J, Hartig W, Seidel A,
Flldner C, Hobohm C, Grosche
J, Krueger M, Michalski D.
Inflammatory cell recruitment
after experimental thrombo-
embolic stroke in rats.
Neuroscience. 2014 Oct 24;
279:139-154. DOI: http://dx.doi.
org/10.1016/j.neuroscience.
2014.08.023.



Magnusson SE, Karlsson KH,
Reimer JM, Corbach-Séhle S,
Patel S, Richner JM, Nowotny N,
Barzon L, Bengtsson KL, Ulbert
S, Diamond MS, Stertman L.
Matrix-M™ adjuvanted
envelope protein vaccine
protects against lethal
lineage 1 and 2 West Nile
virus infection in mice.

Vaccine. 2014 Feb 7;32(7):800-8.

DOI: http://dx.doi.org/10.1016/j.
vaccine.2013.12.030.

Mann M, Nahar F, Schnorr N,

Backofen R, Stadler PF, Flamm C.

Atom mapping with cons-
traint programming.
Algorithms for Molecular
Biology. 2014 Nov 29;9(1):23.
DOI http://dx.doi.org/10.1186/
$13015-014-0023-3.

Minnerup J, Wagner DC,
Strecker JK, Posel C, Sevimli-
Abdis S, Schmidt A, Schilling M,
Boltze J, Diederich K, Schabitz
WR. Bone marrow-derived
mononuclear cells do not
exert acute neuroprotection
after stroke in spontaneously
hypertensive rats. Frontiers in
Cellular Neuroscience. 2014 Jan
8;7:288. DOI http://dx.doi.
org/10.3389/fncel.2013.00288.

Moller K, Boltze J, Posel C,
Seeger J, Stahl T, Wagner DC.
Sterile inflammation after
permanent distal MCA
occlusion in hypertensive
rats. Journal of Cerebral Blood
Flow and Metabolism. 2014
Feb;34(2):307-15. DOI
http://dx.doi.org/10.1038/
jcbfm.2013.199.

Morawski M, Schilling S,
Kreuzberger M, Waniek A, Jager
C, Koch B, Cynis H, Kehlen A,
Arendt T, Hartlage-Ribsamen M,
Demuth HU, RoBner S.
Glutaminyl cyclase in human
cortex: correlation with
(pGlu)-amyloid-beta load and
cognitive decline in
Alzheimer’s disease. Journal of
Alzheimer’s Disease. 2014;39(2):
385-400. DOI http://dx.doi.
org/10.3233/JAD-131535.

Mueller B, Ahnert P, Burkhardt J,
Brauer J, Czepezauer |, Quente E,
Boltze J, Wilcke A, Kirsten H.
Genetic risk variants for
dyslexia on chromosome 18
in a German cohort. Genes,
Brain and Behavior. 2014
Mar;13(3):350-6. DOI http:/
dx.doi.org/10.1111/gbb.12118.

Nickels PC, Ke Y, Jungmann R,
Smith DM, Leichsenring M, Shih
WM, Liedl T, Hogberg B. DNA
origami structures directly
assembled from intact
bacteriophages. Small. 2014
May 14;10(9):1765-9.

DOI http://dx.doi.org/10.1002/
smll.201303442.

Oelkrug C, Hilger N, Schonfelder
U, Boltze J, Sack U, Fricke C,
Hildebrandt G, Keller T, Emmrich
F, Fricke S. Modelling hemato-
logical parameters after total
body irradiation. International
Journal of Radiation Biology.
2014 Jul;90(7):538-46.

DOI: http://dx.doi.org/10.3109/0
9553002.2014.899443.

Oelkrug C, Lange CM, Wenzel E,
Fricke S, Hartke M, Simasi J,
Schubert A. Analysis of the
tumoricidal and anti-cachectic
potential of curcumin.
Anticancer Research. 2014
Sep;34(9):4781-8.

Oelkrug C, Ramage JM.
Enhancement of T cell
recruitment and infiltration
into tumours. Clinical and
Experimental Immunology. 2014
Oct;178(1):1-8. DOI http://dx.
doi.org/10.1111/cei.12382.

Patra D, Fasold M, Langenberger
D, Steger G, Grosse |, Stadler PF.
plantDARIO: web based
quantitative and qualitative
analysis of small RNA-seq
data in plants. Frontiers in Plant
Science. 2014 Dec 23;5:708.

DOI http://dx.doi.org/10.3389/
fpls.2014.00708.
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Paulraj T, Feoktistova N, Velk N,
Uhlig K, Duschl C, Volodkin D.
Microporous polymeric 3D
scaffolds templated by the
layer-by-layer self-assembly.
Macromolecular rapid communi-
cations. 2014 Aug;35(16):1408-
13. DOI http://dx.doi.org/
10.1002/marc.201400253.

Pieroh P, Koch M, Wagner DC
Boltze J, Ehrlich A, Ghadban C,
Hobusch C, Birkenmeier G,
Dehghani F. Temporal
dynamics of glyoxalase 1 in
secondary neuronal injury.
PLoS One. 2014 Feb 3;9(2):
e87364. DOI http://dx.doi.org/
10.1371/journal.pone.0087364.

Posel C, Scheibe J, Kranz A,
Bothe V, Quente E, Frohlich W,
Lange F, Schabitz WR, Minnerup
J, Boltze J, Wagner DC. Bone
marrow cell transplantation
time-dependently abolishes
efficacy of granulocyte colony-
stimulating factor after
stroke in hypertensive rats.
Stroke. 2014 Aug;45(8):2431-7.
DOI http://dx.doi.org/10.1161/
STROKEAHA.113.004460.

Posel C, Uri A, Schulz |, Boltze J,
Weise G, Wagner DC. Flow
cytometric characterization
of brain dendritic cell subsets
after murine stroke. Experi-
mental and Translational Stroke
Medicine. 2014 Nov 4;6(1):11.
DOI http://dx.doi.org/10.1186/
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Qin J, Fricke M, Marz M, Stadler
PF, Backofen R. Graph-distance
distribution of the Boltzmann
ensemble of RNA secondary
structures. Algorithms for
Molecular Biology. 2014 Sep
11,9:19. DOI http://dx.doi.org/
10.1186/1748-7188-9-19.

Reiche K, Kasack K, Schreiber S,
Liders T, Due EU, Naume B, Riis
M, Kristensen VN, Horn F,
Barresen-Dale AL, Hackermller
J, Baumbusch LO. Long
non-coding RNAs differenti-
ally expressed between
normal versus primary breast
tumor tissues disclose
converse changes to breast
cancer-related protein-coding
genes. PLoS One. 2014 Sep
29;9(9):e106076. DOI http://dx.
doi.org/10.1371/journal.pone.
0106076.

Reinhardt A, Horn M, Pieper J
gen. Schmauck, Brohl A,
Giernoth R, Oelkrug C, Schubert
A, Neundorf |. Novel imidazo-
lium salt-peptide conjugates
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activity. Bioconjugate Chemistry.
2014 Dec 17;25(12):2166-74.
DOI http://dx.doi.org/10.1021/
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Roshyara NR, Kirsten H, Horn K,
Ahnert P, Scholz M. Impact of
pre-imputation SNP-filtering
on genotype imputation
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12;15:88. DOI http://dx.doi.org/
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Sachse R, Dondapati SK, Fenz SF,
Schmidt T, Kubick S. Membrane
protein synthesis in cell-free
systems: from bio-mimetic
systems to bio-membranes.
FEBS Letter. 2014 Aug
25,588(17):2774-81.

DOI http://dx.doi.org/10.1016/
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Sahyoun AH, Bernt M, Stadler
PF, Tout K. GC skew and
mitochondrial origins of
replication. Mitochondrion.
2014 Jul;17:56-66. DOI
http://dx.doi.org/10.1016/
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Sandetskaya N, Naumann A,
Hennig K, Kuhlmeier D. Specific
enrichment of prokaryotic
DNA using a recombinant
DNA-binding protein.
Analytical and Bioanalytical
Chemistry. 2014 Jun;406(15):
3755-62. DOI http://dx.doi.org/
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Schulz I, Engel C, Niestroj AJ,
Kehlen A, Rahfeld JU, Klein-
schmidt M, Lehmann K, RoBner
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cal function of eukaryotic
elongation factor 1A1:
regulation of interleukin-6
expression. Biochimica et
Biophysica Acta — Molecular Cell
Research. 2014 May;1843(5):
965-75. DOI http://dx.doi.org/
10.1016/j.bbamcr.2014.01.022.
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Schwertassek U, Haque A,
Krishnan N, Greiner R,
Weingarten L, Dick TP, Tonks NK.
Reactivation of oxidized
PTP1B and PTEN by thio-
redoxin 1. FEBS Journal. 2014
Aug;281(16):3545-58. DOI:
http://dx.doi.org/10.1111/
febs.12898.

Sharma A, Wendland R, Sung B,
Wu W, Grunwald T, Worgall S.
Maternal immunization with
chimpanzee adenovirus
expressing RSV fusion protein
protects against neonatal RSV
pulmonary infection. Vaccine.
2014 Sep 29;32(43):5761-8.

DOI http://dx.doi.org/10.1016/j.
vaccine.2014.08.049.

Simasi J, Oelkrug C, Schubert A,
Nieber K, Gillissen A. The role
of BIM-EL and BCL2-a. on the
efficacy of erlotinib and
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DOI: http://dx.doi.org/10.1016/j.
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Simasi J, Schubert A, Oelkrug C,
Gillissen A, Nieber K. Primary
and secondary resistance to
tyrosine kinase inhibitors in
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Stech M, Hust M, Schulze C,
Dibel S, Kubick S. Cell-free
eukaryotic systems for the
production, engineering, and
modification of scFv antibody
fragments. Engineering in Life
Sciences. 20104;14(4):387-398.
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elsc.201400036.

Tanne J, Kracher D, Dietzel B,
Schulz B, Ludwig R, Lisdat F,
Scheller FW, Bier FF. Carboxyla-
ted or aminated polyaniline-
multiwalled carbon nanotu-
bes nanohybrids for immobi-
lization of cellobiose
dehydrogenase on gold
electrodes. Biosensors. 2014
Oct 22;4(4):370-386. DOI http://
dx.doi.org/10.3390/bios4040370.

Tonjes A, Scholz M, Breitfeld J,
Marzi C, Grallert H, Gross A,
Ladenvall C, Schleinitz D, Krause
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Thorand B, Rathmann W, Groop
L, Prokopenko |, Isomaa B,
Fasshauer M, Kloting N, Gieger
C, Blaher M, Sturmvoll M,
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meta-analysis highlights the
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RARRES2 in the regulation of
circulating serum chemerin.
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DOI http://dx.doi.org/10.1371/
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Gaunitz F, Arendt T, Sansom O,
Gebhardt R, Ueberham U.
Global increase of p16INK4a
in APC-deficient mouse liver
drives clonal growth of
p16INK4a Negative Tumors.
Molecular Cancer Research,
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org/D10.1158/1541-7786.
MCR-14-0278-T.

Ueberham U, Rohn S, Ueberham
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Holzer M, Brickner MK,
Gruschka H, Arendt T. Pin1
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disease. Neuropathology and
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Wagner DC, Posel C, Schulz |,
Schicht G, Boltze J, Lange F,
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ting factor after stroke.
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Brockhoff G, Lehmann J.
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NSG mice: a novel approach
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Weis S, Schlaich TC, Dehghani F,
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Weise G, Lorenz M, Posel C,
Maria Riegelsberger U, Storbeck
V, Kamprad M, Kranz A, Wagner
DC, Boltze J. Transplantation
of cryopreserved human
umbilical cord blood mono-
nuclear cells does not induce
sustained recovery after
experimental stroke in
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rats. Journal of Cerebral Blood
Flow and Metabolism. 2014
Jan;34(1):e1-9. DOI http://dx.doi.
org/10.1038/jcbfm.2013.185.

Xu LX, Holland H, Kirsten H,
Ahnert P, Krupp W, Bauer M,
Schober R, Mueller W, Fritzsch
D, Meixensberger J, Koschny R.
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Bier FF. T(h)eraDiagnostics
platform and perspectives for
future development of IVD.
6" Internatl. Technology

Forum —in vitro Diagnostics and
Bioanalysis, 12.-13.6.2014,
Berlin

Brodel AK, Quast RB, Sonnabend
A, Wistenhagen DA, Kubick S.
Cell-free synthesis of
posttranslationally modified
membrane proteins. PEGS
2014, 5.-9.3.2014, Boston,
USA

Buchholz M, Liebe L, Ramsbeck
D, Taudte N, Demuth HU.
Discovery of Inhibitors of
Glutaminyl Cyclases as new
potential antibacerial acting
agents. TRIGGER — Gums&Joints
Meeting, 6.6.2014, Barcelona,
Spain

Couturier J-P, Laschewsky A,
Shtterlin M, Wischerhoff E,
Hettrich C. New responsive
inverse opals for fast and
facile sensing of biomolecu-
les. Polydays 2014: Beyond Self
Assembly — Making Polymeric
Materials More Versatile,
30.9.-2.10.2014, Berlin

Couturier J-P, Sitterlin M,
Wischerhoff E, Hettrich C,
Laschewsky A. New responsive
inverse opal hydrogels for
sensing macromolecules.

6" Potsdam Days on Bioanalysis,
6.-7.11.2014, Potsdam
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Couturier J-P, Wischerhoff E,
Hettrich C, Laschewsky A.
Responsive inverse opal
hydrogels for sensing
biomolecules. Dechema-
Kolloquium: Spektroskopische
Verfahren fir Life Sciences —
Einsatz und Perspektiven,
5.11.2014, Luckenwalde

Cynis H, Schlenzig D, Zeitschel
U, Hartlage-Ribsamen M,
RoBner S, Schilling S, Demuth
HU. Alternative beta-secre-
tease processing generates
N-Terminally truncated Abeta
peptides in mammalian cells.
Alzheimer’s Association
International Conference,
12.-17.7.2014, Copenhagen,
Denmark

Cynis H, Schlenzig D, Zeitschel
U, Hartlage-Ribsamen M,
RoBner S, Schilling S, Demuth
HU. Alternative Beta-Secre-
tease Processing Generates
N-Terminally Truncated Abeta
Peptides In Mammalian Cells.
XIV. International Symposium

on Proteinases, Inhibitors and
Biological Control, 6.—10.9.2014,
Portoroz, Slovenia

Cynis H, Schlenzig D, Zeitschel
U, Hartlage-Ribsamen M,
RoBner S, Schilling S, Demuth
HU. Generation of N-termi-
nally truncated B-amyloid
peptides by alternative
B-secretase processing.

8™ International Symposium
on Neuroprotection and
Neurorepair, 9.-12.4.2014,
Magdeburg
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Cynis H, Schlenzig D, Zeitschel
U, Hartlage-Ribsamen M,
RoBner S, Schilling S, Demuth
HU. N-terminally truncated
beta-amyloid peptides
generated by alternative
beta-secretase cleavage.
Society for Neuroscience 2014
Annual Meeting, 15.-19.11.2014,
Washington D.C., USA

de Vera J-P, Boettger U, Lorek A,
Wolter D, Hubers H-W, Noetzel
RdIT, Sénchez FJ, Billi D, Baqué
M, Verseux C, Rettberg P,
Rabbow E, Panitz C, Reitz G,
Berger T, Moller R, Bohmeier M,
Leuko S, Horneck G, Westall F,
Janchen J, Fritz J, Meyer C,
Onofri S, Selbmann L, Zucconi L,
Pacelli C, Kozyrovska N, Leya T,
Foing B, Demets R, Cockell CS,
Bryce C, Olsson-Francis K,
Wagner D, Serrano P, Edwards
HGM, Joshi J, Huwe B,
Grossniklaus U, Révekamp M,
Ehrenfreund P, Elsaesser A,
Schulze-Makuch D, Feyh N,
Szewzyk U, Ott S, Meessen J.
BIOMEX: Three different
steps to approach a systema-
tic determination of habitats
and stable biosignatures in
space- and Mars-like
environments. EANA 2014 -
The 14" European Astrobiology
Conference, 13.-16.10.2014,
Edinburgh, UK

Demuth HU, Schilling S, Lues |,
Glund K. Inhibitors of
glutaminyl cyclase (QC) which
is up-regulated early in
Alzheimer’'s Disease (AD)
block toxic pGlu-Abeta
formation and are save in
early clinics. 7" Clinical Trials
on Alzheimer's Disease (CtaD),
20.-22.11.2014, Philadelphia,
USA

Demuth HU, Schilling S, Lues |,
Glund K. Inhibitors of
glutaminyl cyclase (QQC)
which is up-regulated early
in Alzheimer’s Disease (AD)
block toxic pGlu-Abeta
formation and are save in
early clinics. Society for
Neuroscience 2014 Annual
Meeting, 15.-19.11.2014,
Washington D.C., USA

Demuth HU. Molekulare
Wirkstoffbiochemie und
Therapieentwicklung: Erfolge
und Hindernisse bei Diabetes
und Alzheimer. Pharma-Dialog,
10.-11.3.2014, Halle (Saale)

Demuth HU. Neue Anséatze zur
Behandlung neurodegenera-
tiver und entziindlicher
Erkrankungen. Fraunhofer
Kooperationstag, 26.11.2014,
Greifswald



Demuth HU. Secretion of
bioactive Chemokines
differentially maintained by
Glutaminyl Cyclases in
Inflammation and Neurode-
generation. Gordon Research
Conference — Protein Processing,
Trafficking & Secretion,
20.-25.6.2014, New London,
USA

Demuth HU. Target validation
and drug discovery in
Alzheimer’s disease and
inflammatory disorders —
new therapeutic approaches.
Sachsischer Biotechnologie-Tag,
19.3.2014, Dresden

Diehl R, Dreyer A, Hetz S,
Frohlich W, Quente E, Knorr A,
Schoéne C, Boltze J. Immuno-
supression in transplantation
of progenitor cells in an ovine
model. Fraunhofer Life Science
Symposium, 9.-10.10.2014,
Leipzig

Dobkowicz M, Juettner T,
Weiler G, Heidtke KR, Cruz H,
Graf N, Schroeder C. One
(metabiobank) size fits all!
p-BioSPRE as an example of
Fraunhofer’s CRIP system for
data privacy-compliant
trans-institutional biobank
access. ESBB-Konferenz,
22.10.2014, Leipzig

Dobkowicz M, Schroder C,
Heidtke KR, Bier FF. Metadata
Repository am Beispiel von
CRIP. IDB und CRIP.CDB
BMBF-Partnering i:DSem,
15.5.2014, Berlin

Dondapati SK, Kreir M, Sachse
R, Wustenhagen DA, Brligge-
mann A, Fertig N, Kubick S.
Cell-free expression and
functional analysis of
bacteriorhodopsin and
KcSA 4. Statusseminar der
Arbeitsgruppe Zellfreie
Proteinsynthese, 30.1.2014,
Fraunhofer IZI-BB, Potsdam

Dondapati SK, Kreir M, Sachse
R, Wistenhagen DA, Brligge-
mann A, Fertig N, Kubick S.
Functional analysis of
cell-free expressed bacterior-
hodopsin and KcsA. 2
International Symposium
"Membranes and Modules”,
26.-29.3.2014, Berlin

DoB S, Potschka H, DoB F,
Mitzner S, Sauer M. Screening
of clinical relevant antimy-
cotics with a human perma-
nent hepatocytes based test
device. Fraunhofer Life Science
Symposium, 9.-10.10.2014,
Leipzig

Dreyer A, Hetz S, Diehl R, Peske
K, Jakubke N, Harzendorf |,
Knorr A, Schone C, Boltze J.
Immunosupression in
transplantation of progenitor
cells in an ovine model.

8" International Symposium

on Neuroprotection and
Neurorepair, 9.-12.4.2014,
Magdeburg

Dreyer AY, Nitzsche B, Posel C,
Zeisig V, Lobsien D, Hoffmann
KT, Boltze J. Tracking of
autologous VSOP-labeled
mesenchymal stem cells in
the sheep brain using 3T MRI.
34" Annual Meeting of the
Austraila Neuroscience,
28.-30.1.2014, Adelaide,
Australien

Dreyer AY, Nitzsche B, Posel C,
Zeisig V, Lobsien D, Hoffmann
KT, Boltze J. Tracking of
autologous VSOP-labeled
mesenchymal stem cells in
the sheep brain using 3T MRI.
8™ International Symposium

on Neuroprotection and
Neurorepair, 9.-12.4.2014,
Magdeburg

Duschl C, Uhlig K, Lankenau A,
Wischerhoff A, Lutz JF,
Laschewsky A, Fery A, Schmidt
S, Méhwald H, Wegener T, von
Guttenberg Z. Novel thermo-
responsive polymer coatings
for controlling cell behaviour.
Nanobiomed, 26.-28.3.2014,
Krems, Austria

Duschl C. Novel thermores-
ponsive polymer coatings for
controlling cell adhesion.
Graduiertenschule BuildMoNa,
Universitat Leipzig, 23.5.2014,
Leipzig

Ehrentreich-Forster E. Entwick-
lung von ProzeBmodulen fir
die biochemische Analyse

mit vor-Ort-Biosensoren.
Abschlussseminar TheraDiagnos-
tik, 26.3.2014, Potsdam
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Eichentopf R, Demuth HU, Vidal
R, Schilling S. Characterization
of Bri(Dan)-hQC double
transgenic mice, a model for
Familial Danish Dementia
(FDD). 31t Winter School on
Proteases and Inhibitors,
26.2.-2.3.2014, Tiers, Italy

Fabian C, Leovsky C, Naaldijk Y,
Stolzing A. Biodistribution of
mesenchymal stem cells and
microglia after systemic appli-
cation - effects of ageing.
Fraunhofer Life Science
Symposium, 9.-10.10.2014,
Leipzig

Fabian C, Naaldijk Y, Stolzing A.
Mesenchymal stem cell based
Alzheimer therapy. The 4"
Korea-Germany JLCI (Joint
Laboratory of CNUHH in
Collaboration with Fraunhofer
1ZI) Symposium in Jeju,
29.9.2014, Jeju, South Korea

Feoktistova N, Volodkin DV.
Porous thermo-responsive
pNIPAAmM microgels as drug
delivery carriers. Bio-Based
Polymers and Composites
(BiPoCo), 25.-28.8.2014,
Visegrad, Hungary

Ferrara F, Dreyer A, Nitzsche B,
Boltze J. Translationale
Schlaganfallforschung-
Schafmodelle. 52. Wissen-
schaftliche Tagung der Gesell-
schaft fir Versuchstierkunde,
10.-12.9.2014, Frankfurt/Main
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Ferrara F, Nitzsche B, Pietsch S,
Jakubke N, Harzendorf I, Boltze
J, Dreyer A. Intracerebral
hemorrhage in a large animal
model. 8" International
Symposium on Neuroprotection
and Neurorepair, 9.-12.4.2014,
Magdeburg

Fricke S. Prevention of
immunological complications
with preserved anti-tumor
effect following hematopoie-
tic stem cell transplantation.
Workshop — Cellular therapies,
15. April 2014

Fricke S. Prevention of
immunological complications
with preserved anti-tumor
effect. Translational Regenerati-
ve Medicine Congress,
21.-22.10.2014, Leipzig

Flldner C, Kohlschmidt J,
Riemschneider S, Lehmann J.
Immunomodulatory effects of
benzo[a]pyrene in activated
bone-marrow derived
macrophages. 9" International
Congress on Autoimmunity,
26.-30.3.2014, Nice, France

Glaser M, SchnauB J, Tschirner T,
Golde T, Schuldt C, Smith D,
Kas J. Higher ordered
assembly of rigid biopoly-
mers induced by depletion
forces. SOFT Matter — from
fundamental aspects to
industrial perspectives,
29.7.-8.8.2014, Cargese,
France
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Glaser M, SchnauB J, Tschirner T,
Moebius-Winkler M, Golde T,
Schuldt C, Smith D, Kas J.
Higher ordered assembly of
rigid biopolymers induced by
depletion forces. 5" Annual
Symposium Physics of Cancer,
2.-5.10.2014, Leipzig

Glaser M, SchnauB J, Tschirner T,
Moebius-Winkler M, Golde T,
Schuldt C, Smith D, Kas J.
Higher ordered assembly of
rigid biopolymers induced by
depletion forces. DNA
Nanotechnology Workshop
Mitteldeutschland, 11.9.2014,
Dresden

Glaser M, Tschirner T, Moebius-
Winkler M, Schuldt C, Handler T,
Golde T, Kas J, Smith D, SchnauB
J. Higher ordered assembly of
biopolymers induced by
depletion forces. BIOTEC
Forum 2014, Center for
Regenerative Therapies Dresden
(CRTD), 8.-9.12.2014, Dresden

Gros O, Stede M, Heidtke KR,
Schréder C, MiBler C, Selbig J,
Bier FF. CRIP.CodEx: Informati-
onsextraktion aus medizini-
schen Freitextbefunden.
BMBF-Partnering i:DSem,
15.5.2014, Berlin
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GroBmann U, Zeisig V, Dreyer A,
Lobsien D, Patt M, Schildan A,
Boltze J, Hoffmann KT, Sabri O,
Barthel H. Feasibility of [18F]
FDG/VSOP double-labelling
for stem cell tracing with
combined PET/MRI. Annual
Congress of the European
Association of Nuclear Medicine,
18.-22.10.2014, Géteborg,
Sweden

Haag M, Augst H, Kebbel K,
Ringe J, Van Linthout S,
Thielemann D, Kellert C,
Schmiedeknecht G, Tschoepe C,
Sittinger M. Human cardiac
derived cells for the treat-
ment of chronic heart
failure — from bench to
bedside. Kooperationsforum —
Technologien fir zellbasierte
Therapien, Erlangen 2014,
Tagungsband S. 118-19

Halbich C, Hilger N, Oelkrug C,
Emmrich F, Fricke S. Untersu-
chung und Beeinflussung der
GVHD und des GvL-Effektes
mittels anti-humaner CD4
Antikorper in murinen
Modellen. DGHO Jahrestagung,
10.-14.10.2014, Hamburg

Heider A, Hilger N, Mller A, Alt
R, Fricke S. Prevention of
GVHD by human umbilical
cord derived mesenchymal
stromal cells in a preclinical
model. 44" Annual Meeting
German Society for Immunology
(DGfl), 17.-20.9.2014, Bonn

Heider A, Muller AM, Hilger N,
Niederwieser D, Cross M, Alt R,
Hansen M, Hoffmann A, Fricke
S. Aus Nabelschnurblut
abgeleitete, mesenchymale
Stromazellen sind attraktive
Kandidaten fiir die GvHD-
Pravention nach Nabelschnur-
bluttransplantationen. DGHO
Jahrestagung, 10.-14.10.2014,
Hamburg

Hettrich C, Fischer A, Heimesaat
M, Bereswill S, Bier FF, Ehren-
treich-Forster E. Schnelltest auf
Extended Spectrum B-Lakta-
masen (ESBL). Dechema-
Kolloquium: Spektroskopische
Verfahren fir Life Sciences —
Einsatz und Perspektiven,
5.11.2014, Luckenwalde

Hettrich C, Fischer A, Heimesaat
M, Bereswill S, Bier FF. Schnell-
test auf Extended Spectrum
B-Laktamasen (ESBL).

17. Heiligenstadter Kolloquium,
22.-24.9.2014, Heilbad
Heiligenstadt

Hettrich C, Kostova S, Hettrich
K. Morphologies and binding
characteristics of molecularly
imprinted polymers (MIP)
prepared by different
polymerization methods.
XVII. Workshop Uber die
Charakterisierung von feinteili-
gen und pordsen Festkorpern:
Modifizierung pordser Materiali-
en, 11.-12.11.2014, Bad Soden



Hettrich C. Development of
a B-lactamase inhibitor
screening assay. 6%
Potsdam Days on Bioanalysis,
6.-7.11.2014, Potsdam

Hettrich C. Schnelltest auf
Extended Spectrum
B-Laktamasen (ESBL). Schnell,
schneller, Optik — wie optische
Technologien die Lebensmittel-
und Umweltanalytik optimieren,
27.11.2014, Berlin

Hetz H, Frohlichw, Schulz 1, Bliss
T, Boltze J, Dreyer AY. Quality
assurance in transplantation
of stem and progenitor cells.
8" International Symposium

on Neuroprotection and
Neurorepair, 9.-12.4.2014,
Magdeburg

Hoffmann M, Seydel A, Falk W,
Schwertassek U, Lehmann J.

A refined and translational
relevant model of chronic
DSS-induced colitis in BALB/c
mice. 44" Annual Meeting
German Society for Immunology
(DGfl), 17.-20.9.2014, Bonn

Hoffmann M, Seydel A, Falk W,
Schwertassek U, Lehmann J.
Time course of a refined and
translational relevant model
of chronic DSS-induced colitis
in BALB/c mice. 13" Research
Festival, 18.12.2014, Universitat
Leipzig

Hoffmeister C, Quast RB, Sachse
R, Wistenhagen DA, Kubick S.
In vitro synthesis and
chemoselective labeling of
glycosylated proteins. 71"
Glykan Forum, 21.3.2014, Berlin

Hoffmeister C, Quast RB,
Samalikova M, Kubick S.
Cell-free synthesis and
characterization of human-
recombinant Erythropoietin.
4. Statusseminar der Arbeits-
gruppe Zellfreie Proteinsynthese,
30.1.2014, Fraunhofer 1ZI-BB,
Potsdam

Hoffmeister C. Application of a
cell-free orthogonal system
for artificial posttranslational
modifications. 4. Statusseminar
der Arbeitsgruppe Zellfreie
Proteinsynthese, 30.1.2014,
Fraunhofer 1ZI-BB, Potsdam

Hoffmeister C. In vitro
synthesis and chemoselective
labeling of glycosylated
proteins. 7" Glykan Forum,
21.3.2014, Berlin

Hofrichter J, Mitzner SR.
Montmorillonite-lllite
Tonmineralien reduzieren
Serumphosphat und Mikro-
albuminurie in 5/6 Nephrek-
tomie-Ratten. Jahreskongress
2014, Deutsche Gesellschaft fur
Nephrologie, 6.-9.9.2014,
Berlin

Huttl C, Danckert L, Stocklein
WEFM, Hettrich C, Bier FF.

A synthetic receptor architec-
ture for the detection of
pathogens with small
peptides. 6" Potsdam Days on
Bioanalysis, 6.—7.11.2014,
Potsdam

Jager AR, Nitsche S, Muhlen-
kamp A, Tippler B, Wichers A,
Tenbusch M, Grunwald T.
Efficacy of dicaffeoylquinic
acids against the respiratory
syncytial virus for therapy
and prevention. RSV-Congress
2014, 9.-13.11.2014, South
Africa

Jager C, Stephan A, Schilling S,
Buchholz M. Identification of
potential protein-protein
binding sites by using a 3
phased self-contained in silico
workflow. 10" German
Conference on Chemoinforma-
tics, 1.-5.6.2014, Noordwijker-
hout, The Netherlands

Jorde F, Leya T. MultiLoop
photobioreactors for
high-quality products and
CCCryo - Culture Colection of
Cryophilic Algae: A novel
bioresource of algal produc-
tion strains. 7. Bundesalgen-
stammtisch, 3.-4.6.2014,
Kéthen

Joshi F, Gupta S-K, Sajfutdinow
M, Smith DM. 3DNA. DNA
Nanotechnology Workshop
Mitteldeutschland, 11.9.2014,
TU Dresden
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Kern K, Delarogue N, Ueberham
E, Lehmann J, Fischer M,
Havenith H, Spiegel H, Schillberg
S, Treudler R, Szardenings M.
Identification of allergy-
related epitopes of soybean
proteins. 13" Research Festival,
18.12.2014, Universitat Leipzig

Kern K, Delarogue N, Ueberham
E, Lehmann J, Fischer M,
Havenith H, Spiegel H, Schillberg
S, Treudler R, Szardenings M.
Identification of Allergy-
Related Epitopes of Soybean
Proteins. 44" Annual Meeting
German Society for Immunology
(DGfI), 17.-20.9.2014, Bonn

Kern K, Delaroque N, Ueberham
E, Lehmann J, Fischer M,
Havenith H, Spiegel H, Schillberg
S, Treudler R, Szardenings M.
Identification of Allergy-
Related Epitopes of Soybean
Proteins. PEGS 2014,
5.-9.3.2014, Boston, USA

Kersting S, Grafe M, von
Nickisch-Rosenegk M, Bier FF.
Rapid and simple identifi-
cation and subtyping of
MRSA with a multiplex
loop-mediated isothermal
amplification (LAMP)
microplate assay. 8"
Senftenberg Innovation Forum
on Multiparametric Analysis,
2014, Berlin
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Kersting S, Rausch V, Grafe M,
von Nickisch-Rosenegk M, Bier
FF. Isothermal nucleic acid
amplification for an improved
diagnosis in point-of-care and
clinical settings. Advances in
Biodetection & Biosensors 2014,
Berlin

Kerzhner, A. Serological
dengue diagnosis using a
modified envelope protein.
44" Annual Meeting German
Society for Immunology (DGfl),
17.-20.9.2014, Bonn

Kerzhner, A. Serological
dengue diagnosis using a
modified envelope protein.
Symposium on Zoonoses,
16.-17.10.2014, Berlin

Kleinschmidt M, Schonfeld R,
Bittner D, Metzner J, Leplow B,
Demuth HU. Combination of
Blood-Based Biomarkers
And Neuropsychologica
Assessment Enable Reliable
Classification of Tested
Subjects By Controls: Mild
Cognitive Impairment and
Alzheimer’s Disease.
Alzheimer’s Association
International Conference,
12.-17.7.2014, Copenhagen,
Denmark

Klump J, Leya T, Fuhr G.
Mapping snowfields in the
High Arctic by UAV. European
Geosciences Union (EGU)
General Assembly, 2014
27.4.-2.5.2014, Vienna, Austria
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Koch S, Doss F, Altrichter J,
Mitzner S. Patented cell
purification method allowing
storage of purified granulo-
cyte concentrates for 72
hours. Fraunhofer Life Science
Symposium, 9.-10.10.2014,
Leipzig

Koch S, Doss F, Altrichter J,
Mitzner S. Patented cell
purification method allowing
storage of purified granulo-
cyte concentrates for 72
hours. The Neutrophil,
31.5.-3.6.2014, Montreal,
Canada

Koch S, Doss F, Altrichter J,
Mitzner SR. New developed
cell purification method
allowing storage of purfied
granulocyte concentrates for
72 hours. 47. Jahreskongress
der Deutschen Gesellschaft fur
Transfusionsmedizin und
Hamatologie, 9.-12.9.2014,
Dresden

Kranz A. Bioluminescence
Imaging in neuroscience
research. [BRO NERKA
Biophysics School on Neuro-
photonics, 28.11.-5.12.2014,
Belgrade, Serbia

Kranz A. Image analysis -
colocalization and pitfalls in
biological image processing.
IBRO NERKA Biophysics School
on Neurophotonics,
28.11.-5.12.2014, Belgrade,
Serbia
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Kranz A. Preclinical imaging at
Fraunhofer IZI. New trends in
CNS regeneration and treat-
ment,15.-17.9.2014, Prague,
Czech Republic

Kranz A, Kaiser D, Weise G,
Moller K, Scheibe J, Posel C,
Baasch S, Gawlitza M, Lobsien
D, Diederich K, Minnerup J,
Boltze J, Wagner DC. Experi-
mental cerebral small vessel
disease. The 26™ Japanese
Meeting of Cerebral Blood
Flow and Metabolism,
20.-22.11.2014, Okayama,
Japan

Kubick S. Cell-free protein
expression based on extracts
from eukaryotic cells. PEGS
2014, 5.-9.3.2014, Boston,
USA

Kubick S. Cell-free protein
synthesis. 4. Statusseminar der
Arbeitsgruppe Zellfreie
Proteinsynthese, 30.1.2014,
Fraunhofer 1ZI-BB, Potsdam

Kubick S. Eukaryotic cell-free
systems: Novel strategies for
the synthesis of membrane
proteins. SFB1078-Seminar am
Institut fur Physik der Freien
Universitat Berlin, 2.6.2014,
Berlin

Kubick S. Eukaryotic in vitro
translation systems: Cell-free
synthesis of posttranslatio-
nally modified membrane
proteins. PepCon-Konferenz,
26.4.2014, Dalian, China

Kubick S. Eukaryotic in vitro
translation systems: Cell-free
synthesis of posttranslatio-
nally modified membrane
proteins. Seminarvortrag am
Max-Planck-Institut fir Kolloid-
und Grenzflachenforschung,
Freie Universitat Berlin (Prof.
Seeberger), 26.8.2014, Berlin

Kubick S. Perspectives in
cell-free protein synthesis:
Eukaryotic in vitro translation
systems. International
Symposium Cell-free Protein
Synthesis and 3 Status Seminar
Cell-free Bioproduction,
27.6.2014, Fraunhofer Forum
Berlin

Kubick S. Synthesis of
membrane proteins in
eukaryotic cell-free systems.
Vortrag anlasslich des SFB35-
Seminars am Institut fur
Pharmakologie der Universitat
Vienna (Prof. Sitte), 28.5.2014,
Vienna, Austria

Kubick S. Zellfreie Protein-
synthese. Ringvorlesung
"Biochemie” der Freien
Universitat Berlin, 11.7.2014,
Berlin

Kubick S. Zellfreie Protein-
synthese. Ringvorlesung
"Biochemie” der Freien
Universitat Berlin, 24.1.2014,
Berlin

Kuhlmeier D. ParodontitisChip.
Schwerpunkt Prophylaxe,
12.3.2014, Schweinfurt



Lehmann J, Schulz RM.
Non-clinical testing strategies
for the approval of cell-based
medicinal products - state of
the art. Fraunhofer Life Science
Symposium, 9.-10.10.2014,
Leipzig

Leya T, Rode S, Wenzel D.

Ice structuring proteins from
snow algae used in cryo-
preservation protocols.

15. Wissenschaftliche Tagung
der Sektion Phykologie in der
Deutschen Botanischen
Gesellschaft, 23.-26.2.2014,
Stralsund

Liebe L, Ramsbeck D, Rahfeld JU,
Buchholz M, Demuth HU.
Development of Inhibitors
against Bacterial Glutamini-
nyl Cyclase from Porphyro-
monas gingivalis. 31 Winter
School on Proteases and
Inhibitors, 26.2.-2.3.2014,
Tiers, Italy

Lorenz J, Méser C, Neundorf |,
Smith DM. Modulation of
cellular uptake using
peptide-functionalized DNA
nanostructures. DNA-Based
Functional Materials 2014
Symposium, 17.5.2014,
Leibniz-Institut fir Photonische
Technologien IPHT, Jena

Lorenz J, Schneider C,
Sajfutdinow M, Maser C, Kumar
Gupta S, Joshi F, Smith DM.
Programmed DNA-based
nanostructures as tools in
therapeutic biomedicine.
Fraunhofer Life Science
Symposium, 9.-10.10.2014,
Leipzig

Lorenz J. Engineering smart
molecules out of DNA.
BuildMoNa module “Smart
Molecules: Building on the
Nanoscale with Nucleic Acids” in
Graduate School BuildMoNa,
2.9.2014, Universitat Leipzig

Lorenz J. Modulation of
cellular uptake using
CPP-functionalized DNA
tetrahedra. PMW Winterschool
2014, 17.-23.3.2014,
Spindlertiv Mlyn, Czech Republic

Lorenz J. Modulation of
cellular uptake using
peptide-functionalized DNA
nanostructures. 2014 Dutch
Peptide Symposium, 13.5.2014,
Universiteit Utrecht, The
Netherlands

Lorenz J. Modulation of
cellular uptake using
peptide-functionalized DNA
nanostructures. Seminar AG
Prof. Ines Neundorf, 27.10.2014,
Universitat Koln

Makert G. Development of an
immunological strategy to
combat the poultry red mite
Dermanyssus gallinae.
Jahrestagung der Deutschen
Zoologischen Gesellschaft,
11.-14.9.2014, Gottingen

Makert, G. An immunological
strategy for the control of
poultry mites. Workshop on
Ticks and Tick-Borne Diseases,
30.9.-2.10.2014, Berlin

Makert, G. An Immunological
strategy for the control of the
ectoparasite Dermanyssus
gallinae. Tagung der Deutsche
Veterinarmedizinische Gesell-
schaft, 30.6.-2.7.2014, Leipzig

Memczak H. Virus-binding
peptides for influenza
detection and inhibition.

6™ Potsdam Days on Bioanalysis,
6.-7.11.2014, Potsdam

Moser C, Lorenz J, Smith D.
DNA-Based Functional
Materials. 2014 Symposium,
17.5.2014, Leibniz-Institut fir
Photonische Technologien IPHT,
Jena

Moser C. Polyethylene
glycol-modified (PEG) DNA
nanostructures as carriers for
hydrophobic drugs. PMW
Winterschool 2014,
17.-23.3.2014, Spindler(iv
Mlyn, Czech Republic
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Moser C, Lorenz J, Memczak H,
Lauster D, Smith DM. DNA
nanostructures as platform
for multivalent ligands. 3. Int.
Symp. Collaborative Research
Center (SFB) 765 — Multivalency
in Chemistry and Biology,
23.-24.10.2014, Berlin

Mrusek D, Quast RB, Wistenha-
gen DA, Mascher C, Kubick S.
Cell-free synthesis of
membrane proteins with
incorporated non-canonical
amino acids for fluorescence
labeling. 4. Statusseminar der
Arbeitsgruppe Zellfreie
Proteinsynthese, 30.1.2014,
Fraunhofer 1ZI-BB, Potsdam

Mrusek D. Fluorescent labeling
of membrane proteins with
incorporated non-canonical
amino acids. 4. Statusseminar
der Arbeitsgruppe Zellfreie
Proteinsynthese, 30.1.2014,
Fraunhofer 1ZI-BB, Potsdam

Mukusch S, Seitz H. Post
translationale modifications
on peptide microarrays.
Statusseminar NoPain, Januar
2014, Kassel

Mikusch S, Seitz H. Post
translationale modifications
on peptide microarrays.
Statusseminar NoPain, Mai
2014, Potsdam
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Mikusch S, Seitz H. Post
translationale modifications
on peptide microarrays.
Statusseminar NoPain,
September 2014, Berlin

Mikusch S, Seitz H. Post
translationale modifications
on peptide microarrays.
Symposium on Bioelectro-
chemistry and Bioanalysis,
20.-21.11.2014, Luckenwalde

Mdiller AM, Heider A, Hilger N,
Niederwieser D, Cross M, Alt R,
Fricke S. Towards a novel
therapeutic approach in
hematopoietic stem cell
transplantation: Umbilical
cord derived mesenchymal
stromal cells to both improve
engraftment while decrea-
sing the severity of Graft-
versus-Host-Disease. DGHO
Jahrestagung, 10.-14.10.2014,
Hamburg

Muller AM, Hilger N, Heider A,
Hansen M, Niederwieser D,
Cross M, Alt R, Hoffmann A,
Fricke S. UCB derived mesen-
chymal stromal cells as novel
immune-suppressive GvHD
therapy. Fraunhofer Life Science
Symposium, 9.-10.10.2014,
Leipzig

Mdiller B, Wilcke A, Schaadt G,
Boltze J, Kirsten H. Genetic
modulators of dyslexia
related MMR. XXIInd World
congress of psychiatric genetics,
12.-16.10.2014, Copenhagen,
Denmark
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Naaldijk Y, Fabian C, Jager C,
Leovsky C, Rudolph L, Stolzing
A. Beneficial effect of
transplanted mesenchymal
stem cells in Alzheimer’s
disease therapy. Fraunhofer
Life Science Symposium,
9.-10.10.2014, Leipzig

Oelkrug C, Hilger N, Schonfelder
U, Hildebrandt G, Keller T,
Emmrich F Fricke S. Recovery
of hematological parameters
after total body irradiation.
DGHO Jahrestagung,
10.-14.10.2014, Hamburg

Paulraj T, Feoktistova N, Velk N,
Uhlig K, Duschl C, Volodkin DV.
LbL assembled hollow
polymeric 3D scaffolds.
Layer-by-Layer Assemblies:
Science and Technology
Conference, Stevens Institute
of Technology, 23.6.2014,
Hoboken, USA

Prill S, Jager M. Sensor
validation and integration
into the microfluidic bio-
reactor. HeMiBio Annual
Meeting, 23.1.2014, Leuven,
Belgium

Prill S, Jager M. Valproic acid
toxicity measurement in the
microbioreactor. HeMiBio
Progress Meeting, 1.7.2014,
Oslo, Norway
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Prohl A, Lohr M, Ostermann C,
Kthnert C, Zoldan K, Lehmann
J, Menge C, Liebler-Tenorio E,
Reinhold P, Berndt A. Changes
in bovine blood leukocyte
surface markers after
intrabronchial inoculation
with Chlamydia psittaci.

3 Annual Meeting "Veterinar-
immunologischer Arbeitskreis”
(VIA) of the German Society for
Immunology (DGfl), 2.-3.5.2014,
Jena

Prokopovic V, Duschl C, Volodkin
DV. Hyaluronic acid/poly-L-
lysine multilayer polymers
films as reservoirs for storage
and release of small molecu-
les. Bio-Based Polymers and
Composites (BiPoCo),
25.-28.8.2014, Visegrad,
Hungary

Przybylski S, Hilger N, Gasch M,
Ebert M, Ewe A, Fricke S, Aigner
A, Burkhardt J. Prevention

of graft versus host disease
(GvHD) by antisense media-
ted ex vivo gene therapy. 13"
Research Festival, 18.12.2014,
Universitat Leipzig

Quast RB, Dondapati SK, Ehren
P. Mrusek D, Samalikovéa M,
Waistenhagen DA, Kubick S.
Expanding the natural
repertoire of amino acids in
eukaryotic cell-free protein
translation to study membra-
ne proteins. Posterprasentation
anlasslich des EMBO[EMBL
Symposiums Chemical Biology,
20.-23.8.2014, Heidelberg

Quast RB, Henkel J, Hildebrandt
T, Kortt O, Kunert M, Mascher
C, Mrusek D, Wistenhagen DA,
Kubick S. Automation of
eukaryotic cell-free membra-
ne protein synthesis and
non-canonical amino acid
incorporation. 4. Statusseminar
der Arbeitsgruppe Zellfreie
Proteinsynthese, 30.1.2014,
Fraunhofer 1ZI-BB, Potsdam

Quast RB, Hildebrandt T, Ballion
B, Schreiber A, Schiller S,
Waistenhagen DA, Kubick S.
Combining cell-free protein
synthesis and synthetic
building blocks to analyze
tyrosine kinase based
signaling. GDCh Tagung
Bioorthogonal Chemistry,
16.-18.7.2014, Berlin

Quast RB, Hildebrandt T, Kunert
M, Mascher C, Mrusek D,
Wistenhagen DA, Kubick S.
Eukaryotic cell-free synthesis
and site-directed modification
of membrane proteins.

4. Statusseminar der Arbeits-
gruppe Zellfreie Proteinsynthese,
30.1.2014, Fraunhofer 1ZI-BB,
Potsdam

Quast RB, Kortt O, Henkel J,
Stech M, Wiistenhagen DA,
Kubick S. Automated membra-
ne protein engineering in
eukaryotic cell-free systems
using artificial building
blocks. Statusseminar des
Fraunhofer-Systemforschungs-
projekts “Zellfreie Bioprodukti-
on”, 27.6.2014, Berlin



Quast RB, Kunert M, Dondapati
SK, Wistenhagen DA, Kubick S.
Incorporation of non-canoni-
cal amino acids turns the
potassium channel KcsA

into a biosensor that uses
ion-channel switches.
EMBO|EMBL Symposiums
Molecular Machines — Lessons
from Integrating Structure,
Biophysics and Chemistry,
18.-21.5.2014, Heidelberg

Quast RB. Expansion of
eukaryotic cell-free protein
synthesis beyond the
proteinogenic amino acids.

4. Statusseminar der Arbeits-
gruppe Zellfreie Proteinsynthese,
30.1.2014, Fraunhofer 1ZI-BB,
Potsdam

Quast RB. Reconstitution of
receptor tyrosine kinase
signaling in cell-free systems:
Synthetic membrane protein
dimerization and lipid
modifica. 2. Doktorandentreffen
im DFG Schwerpunktprogramm
1623, 15.7.2014, Berlin

Ramsbeck D, Liebe L, Buchholz
M, Taudte M, Rahfeld JU,
Demuth HU. Development of
Pathogen Specific, Targetesd
Covalent Inhibitors Against
porphyromonas gingivalis
Glutaminyl Cyclase. EFMC-IS-
MC 2014, XXIll International
Symposium on Medicinal
Chemistry, 7.-11.9.2014,
Lisbon, Portugal

Riemschneider S, Kohlschmidt J,
Fuldner C, Lehmann J. Activati-
on of aryl hydrocarbon
receptor alters differentiation
of bone marrow-derived
macrophages and affects
immune response after
antigen stimulation. 13"
Research Festival, 18.12.2014,
Universitat Leipzig

Riemschneider S, Kohlschmidt J,
Fuldner C, Lehmann J. Benzola]
pyrene alters differentiation
of Bone-marrow-derived
macrophages and affects
immune response after
activation. 44" Annual Meeting
German Society for Immunology
(DGfl), 17.-20.9.2014, Bonn

Rohani L, Naaldijk Y, Fabian C,
Stolzing A. Mitochondrial
pattern in mRNA-derived iPS
cells is distinct from that in
their differentiated counter-
parts. Fraunhofer Life Science
Symposium, 9.-10.10.2014,
Leipzig

Ruckner A, Sieg M, Vahlenkamp
TW, Fabian C. Eukaryotic
transient expression of
recombinant in vitro transcri-
bed rotavirus mRNA. 13"
Research Festival, 18.12.2014,
Universitat Leipzig

Sachse R, Fenz S, Wiistenhagen
DA, Schmidt T, Kubick S.
Tailored cell models out of
microsomes: Studding the
dynamics of membrane
proteins in hybrid-GUVs.

2" International Symposium
"Membranes and Modules”,
26.-29.3.2014, Berlin

Sachse R, Fenz S, Wistenhagen
DA, Schmidt T, Kubick S.
Tailored cell models out of
microsomes: Utilization of
hybrid-GUVs for membrane
protein studies. 4. Statussemi-
nar der Arbeitsgruppe Zellfreie
Proteinsynthese, 30.1.2014,
Fraunhofer 1ZI-BB, Potsdam

Sachse R. Biological membra-

nes in insect cell-free systems.

4. Statusseminar der Arbeits-
gruppe Zellfreie Proteinsynthese,
30.1.2014, Fraunhofer 1ZI-BB,
Potsdam

Sajfutdinow M, Schneider C,
Smith DM. Brick-based DNA
structures. DNA Nanotech
Regional Workshop, 5.2.2014,
Fraunhofer I1Z, Leipzig

Sajfutdinow M, Schneider C,
Smith DM. Elucidating the
assembly of brick-based DNA
nanostructures. DNA-Based
Functional Materials 2014
Symposium, 17.5.2014,
Leibniz-Institut fur Photonische
Technologien IPHT, Jena
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Sajfutdinow M, Schneider C,
Smith DM. Elucidating the
assembly of brick-based DNA
nanostructures. DNA-based
Nanotechnology: Digital
Chemistry, 5.-9.5.2014,
Dresden

Sajfutdinow M, Schneider C,
Smith DM. Elucidating the
assembly of brick-based
DNA nanostructures.
PMW Winterschool 2014,
17.-23.3.2014, Spindleriiv
Mlyn, Czech Republic

Samalikova M, Ehren P,
Hoffmeister C, Wiistenhagen
DA, Mascher C, Kubick S.
Cell-free expression of human
erythropoietin: Characteriza-
tion of glycoproteins by
nano-LC-MS-MS. 4. Statussemi-
nar der Arbeitsgruppe Zellfreie
Proteinsynthese, 30.1.2014,
Fraunhofer 1ZI-BB, Potsdam

Sandetskaya N, Hennig K,
Naumann A, Kuhlmeier D.
Application of a recombinant
topoisomerase for the
specific enrichment of
prokaryotic DNA. 22
International Conference
"Biodetection Technologies
2014",10.-11.6.2014,
Baltimore, USA
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Sauer M, Haubner C, Brenner J,
Potschka H, Mencke T, Mitzner
SR, Noeldge-Schomburg G.
Results of a second prospecti-
ve study: liver-cells based
biosensor in patients with
septic shock. 27" Annual
Congress ESCIM LIVES 2014,
27.9.-1.10.2014, Barcelona,
Spain

Sauer M. Diagnosis of liver
dysfunction/liver failure in
septic patients. Metabolomics
for Biomarker Discovery and
Personalised Therapies in Sepsis,
11.11.2014, Istanbul, Turkey

Schilling S, Morawski M, Jawhar
S, Nussbaum J, Frost J,
Ramsbeck D. N-Terminal
modified beta-amyloid
peptides induce neurotoxic
soluble oligomers in a
prion-like manner - their
Augmentation lead to novel
therapeutic strategies in AD.
8" International Symposium

on Neuroprotection and
Neurorepair, 9.-12.4.2014,
Magdeburg

Schilling S, Schlenzig D, Cynis H,
Demuth HU. Evidence For
Involvement Of Meprin B In
Formation Of N-Truncated
Amd Pyroglutamate-Modified
(pGlu) Abeta. Alzheimer's
Association International
Conference, 12.-17.7.2014,
Copenhagen, Denmark
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Schilling S, Schlenzig D, Cynis H,
Demuth HU. N-truncated and
Pyroglutamate - Modified
(pGlu) Abeta: On the
Molecular Pathway of
Formation in Alzheimer’s
Disease. Society for Neuro-
science 2014 Annual Meeting,
15.-19.11.2014, Washington
D.C., USA

Schilling S, Schlenzig D, Cynis H,
Demuth HU. N-truncated and
Pyroglutamate-Modified
(pGlu) Abeta: On the
molecular basis of toxicity
and mechanismsof formation
of Alzheimer’s Disease. 31
Winter School on Proteases and
Inhibitors, 26.2.-2.3.2014,
Tiers, Italy

Schmiedeknecht G, Kebbel K,
Sonnabend C, Wagner M,
Gryczka M, Stella M, Ganjei K,
Bosch M, Powers LF. Process
transfer of DCVax®-L to
Europe and initiation of a
phase lll clinical trial in UK
and Germany. ISCT. ISCT
(International Society for Cell
Therapy) 2014 Annual Meeting,
23.-26.4.2014, Paris, France

Schmiedeknecht G, Kebbel K.
Challenges of manufacturing
of ATMP’s for clinical trials.
PACT (Platform for Advanced
Cellular Therapies Austria)
Foundation Symposium,
3.-4.4.2014, Vienna, Austria
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Schmiedeknecht G. Besondere
Herausforderungen bei der
Herstellung von ATMP. "The
Product is the Process — Is it?"
Qualitatsaspekte bei der
Herstellung von ATMP,
4.11.2014, Berlin

Schmiedeknecht G. Translatio-
nal research initiatives in
Germany: Experiences on cell
processing services. Translatio-
nal Research Center Workshop,
27.2.2014, Tokyo, Japan

Schmitz-Hertzberg S-T,
Ehrentreich-Forster E.
Autonomer Kapselsensor zur
kontinuierlichen Datenerfas-
sung. Dresdner Medizintechnik-
symposium, 1.-2.12.2014,
Dresden

Schneider C. DNA-directed
organization of single walled
carbon nanotubes. PMW
Winterschool 2014,
17.-23.3.2014, Spindlertiv
Mlyn, Czech Republic

Schroder C, Heidtke KR,
Dobkowicz M, Gros O, Kunze S,
JUttner T, Finkenwirth T,
El-Athman R, Bier FF. From
metabiobanks to translatio-
nal research platforms:
Integrating Big Data through
CRIP Tools. 4" Munich
Biomarker Conference,
26.11.2014, Munich

Schroder C, Heidtke KR,
Dobkowicz M, Gros O, Kunze S,
Jattner T, Finkenwirth T,
El-Athman R, Bier FF. Von der
Metabiobank zur System-
medizin: Die CRIP-Toolbox
des Fraunhofer IBMT
Potsdam. BMBF-Partnering
i:DSem, 15.5.2014, Berlin

Schroder C, Juttner T,
Dobkowicz M. p-BioSPRE -
p-medicine Biospecimen
Search and Project Request
Engine. CRI Solution Days,
26.5.2014, DUsseldorf

Schroder C, Wullich B.
Vorstellung der virtuellen
DPKK-Biobank als Teil einer
libergeordneten Biobanken-
struktur. 6. Symposium
Urologische Forschung,
14.11.2014, Homburg/Saar

Schroder C. Internationale
Normsetzung fir Biobanken:
Das ISO TC 276, seine Task
Group "Biobanks and
bioresources” und ihre
deutschen Spiegelgremien.
Gemeinschaft Deutscher
Kryobanken (GDK e.V.),
3.11.2014, Berlin

Schroéder C. The CRIP Concept
and Toolbox: Metabiobanks
for Regenerative Medicine?
ESBB-Konferenz, 22.10.2014,
Leipzig



Schroder C. The Work Program
of the Biobanking Task Group
of ISO TC 276 (Biotechnology):
Impact on Quality of Samples
and (Big) Data. MipTec,
25.9.2014, Basel, Switzerland

Schuldt C, Lorenz J, SchnauB J,
Glaser M, Kas J A, Smith DM.
Polymer Physics 2.0: Exploi-
ting programmable nano-
materials to control material
properties of soft matter.

5 Annual Symposium “Physics
of Cancer”, 2.-5.10.2014,
Biotechnologisch-Biomedizini-
sches Zentrum BBZ, Leipzig

Schuldt C, Lorenz J, SchnauB J,
Glaser M, Kas J, Smith DM.
Polymer Physics 2.0: Exploi-
ting programmable nanoma-
terials to control material
properties of soft matter.
DNA Nanotechnology Workshop
Mitteldeutschland, 11.9.2014,
TU Dresden

Schuldt C, Lorenz J, SchnauB J,
Handler T, Glaser M, Kas J, Smith
DM. Polymer Physics 1.1:
Exploiting programmable
nanomaterials to control
material properties of soft
matter. DNA Nanotech Regional
Workshop, 5.12.2014,
Fraunhofer 1ZI, Leipzig

Schuldt C, Lorenz J, SchnauB3 J,
Handler T, Glaser M, Kas J, Smith
DM. Scaling with persistence
length: Expanding the
accessible phase space of
semi-flexible polymer
networks via DNA tubes.
BIOTEC Forum 2014, Center for
Regenerative Therapies Dresden
(CRTD) Dresden

Schulze C. Funktionalitats-
studien an zellfrei syntheti-
sierten Antikorperfragmen-
ten. Seminarreihe an der Beuth
Hochschule flr Technik Berlin,
29.1.2014, Berlin

Schulze C. Funktionalitats-
studien an zellfrei syntheti-
sierten Antikorperfragmen-
ten. Seminarreihe der Beuth
Hochschule flr Technik Berlin,
26.3.2014, Berlin

Schumacher S, Victor TC, Seitz
H. Detection of antibiotic
resistances of Mycobacterium
tuberculosis on DNA
microarrays. 16" International
Congress on Infectious Diseases,
2.-5.4.2014, Cape Town, South
Africa

Schumacher S. Detection of
drug abuse via immunoassay.
Symposium on Bioelectro-
chemistry and Bioanalysis,
20.-21.11.2014, Luckenwalde

Schwertassek U. In-vitro and
in-vivo models for the Gl
tract - Safety & efficacy
studies. NanoTOES Meeting
and International Conference,
2.-4.4.2014, Vagliagli (Siena),
[taly

Schwertassek U, Seydel A,
Hoffmann M, Lehmann J.
Mouse Models of Inflamma-
tory Bowel Disease for
Preclinical (GLP) Studies.

3 Translational Immunology
School, 20.-22.3.2014, Potsdam

Schumacher S. Neue Technolo-
gien fiir die patientennahe
personalisierte Medizin.
Hauptstadtkongress Medizin und
Gesundheit, 25.-27.6.2014,
Berlin

Sergeeva A, Gorin D, Volodkin
DV. CaCO3 microparticles as
templates to fabricate
alginate gels with hollow
micropores. Bio-Based Polymers
and Composites (BiPoCo),
25.-28.8.2014, Visegrad,
Hungary

Sergeeva A, Gorin D, Volodkin
DV. Composite alginate
hydrogel patterned with
micropores: porosity control
and loading capability.
Saratov Fall Meeting, SFM-14,
22.-26.9.2014, Saratov, Russia
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Sergeeva A, Gorin D, Volodkin
DV. Porous alginate hydrogel
fabrication by dissolution of
CaCO3 microspheres.

5% International “Nanoparticles,
nanostructured coatings and
microcontainers: Technology,
properties, applications”,
9.-12.5.2014 Ghent University,
Belgium

Sergeeva A, Gorin D, Volodkin
DV. Porous alginate hydrogels
assembled by leaching of
CaCoO3 vaterite microspheres.
Bio-Based Polymers and
Composites (BiPoCo),
25.-28.8.2014, Visegrad,
Hungary

Seydel A, Hoffmann M,
Schwertassek U, Lehmann J.
Development of a mouse
model of bacteria-induced
inflammatory bowel disease.
44" Annual Meeting German
Society for Immunology (DGfl),
17.-20.9.2014, Bonn

Seydel A, Hoffmann M,
Schwertassek U, Lehmann J.
Induction of chronic gut
inflammation by infection
with Salmonella enterica.
13t Research Festival,
18.12.2014, Universitat Leipzig
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Smith D. Expanding the
toolbox for programmed vari-
ation of biopolymer order.
DNA-Based Functional Materials
2014 Symposium, 17.5.2014,
Leibniz-Institut fir Photonische
Technologien IPHT, Jena

Smith D. Polymer physics 2.0:
Using programmable
nanomaterials to control
material properties of soft
matter. National Institute of
Standards and Technology,
Nanofabrication Research Group
seminar, 5.9.2014, Gaithersberg,
USA

Smith D. Sculpting functional
DNA scaffolds for nanoscale
molecular templating.
Humboldt University Berlin,
Group of Molecular Biophysics
seminar, 28.4.2014, Berlin

Smith D. Sculpting functional
DNA scaffolds for nanoscale
molecular templating.

PMW Winterschool 2014,
17.-23.3.2014, Spindlertiv
Mlyn, Czech Republic

Smith D. Sculpting functional
DNA scaffolds for nanoscale
molecular templating. Yale
University, Molecular Biology &
Biophysics deparment seminar,
22.4.2014, New Haven, USA
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Staege MS, Emmer A, Wappler
N, Kielholz L, Ruch MM, Hermes
N, Brittig C, Yau B, Gerlach K,
Volkmer |, Meinhardt B, Greither
T, Kewitz S, Kruse K, Oehme A,
Cynis H, Kornhuber M, Mdiller T,
GroBe |. Endogenous Retro-
viruses in Health and

Disease — A Research
Confraternity. Forschungstage
der Universitatsklinik Halle,
10.10.2014, Halle (Saale)

Stamenkovic S, Ducic T, Kranz A,
Selakovic V, Bataveljic D,
Radenovic L, Andjus PR.
Oxidative stress in the SOD1
G93A transgenic rat model of
ALS: subcellular details of
glial activation and X-ray
analysis of metal imbalance.
Annual Meeting of the Society
for Neuroscience 2014,
15.-19.11.2014, Washington
D.C., USA

Stech M. A dialysis cell-free
protein synthesis system
based on extracts from
cultured insect cells.

4. Statusseminar der Arbeits-
gruppe Zellfreie Proteinsynthese,
30.1.2014, Fraunhofer IZI-BB,
Potsdam

Stech M. Antibody enginee-
ring and modification
technologies: Cell-free
eukaryotic systems for the
production of scFv antibody
fragments. PEGS 2014,
5.-9.3.2014, Boston, USA
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Stech M. Cell-free systems:
Functional modules for
synthetic and chemical
biology. PEGS 2014,
5.-9.3.2014, Boston, USA

Stech M. Cell-free systems:
Functional modules for
synthetic and chemical
biology. Vortrag an der
Universitat Zurich, 17.10.2014,
Zurich, Switzerland

Stech M. Investigations on the
cell-free synthesis of single-
chain antibody fragments
using a eukaryotic translation
system. Symposium on
Bioelectrochemistry and
Bioanalysis, 20.-21.11.2014,
Luckenwalde

Stech M, Hust M, Mascher C,
Schenk JA, Schulze C, Stocklein
W, Wiistenhagen DA, Dibel S,
Kubick S. A dialysis cell-free
protein synthesis system
based on extracts from
cultured insect cells.

4. Statusseminar der Arbeits-
gruppe Zellfreie Proteinsynthese,
30.1.2014, Fraunhofer 1ZI-BB,
Potsdam

Stech M, Hust M, Mascher C,
Schenk JA, Schulze S, Stocklein
W, Wiistenhagen DA, Dubel S,
Kubick S. Antibody enginee-
ring and modification
technologies: Cell-free
eukaryotic systems for the
production of scFv antibody
fragments. PEGS 2014,
5.-9.3.2014, Boston, USA

Stech M, Hust M, Mascher C,
Schenk JA, Schulze S, Stocklein
W, Wistenhagen DA, Dibel S,
Kubick S. Cell-free synthesis
meets antibody production.
Statusseminar des Fraunhofer-
Systemforschungsprojekts
"Zellfreie Bioproduktion”,
27.6.2014, Berlin

Stech M, Hust M, Mascher C,
Schenk JA, Schulze S, Stocklein
W, Wiistenhagen DA, Dilbel S,
Kubick S. Synthese von
Antikorperfragmenten in
eukaryotischen Zelllysaten.
Beiratstreffen des Fraunhofer-
Systemforschungsprojekts
"Zellfreie Bioproduktion”,
14.3.2014, Berlin

Stech M, Hust M, Mascher C,
Schenk JA, Schulze S, Stocklein
W, Wistenhagen DA, Dibel S,
Kubick S. Zellfreie Antik6rper-
synthese. 17. Heiligenstadter
Kolloquium, 22.-24.9.2014,
Heilbad Heiligenstadt

Stech M, Stocklein W, Quast RB,
Sachse R, Wistenhagen DA,
Kubick S. Cell-free bioproduc-
tion using eukaryotic lysates.
28. Treffpunkt Medizintechnik,
Biologisierte Medizintechnik,
25.9.2014, Berlin



Stoecklein WFM, Memczak H,
Rose J, Ehrentreich-Forster E,
Bier FF. Peptide array for
influenza virus detection and
strain differentiation. 24™
World Congress on Biosensors,
27.-30.5.2014, Melbourne,
Australia

Sustr D, Volodkin DV.

A progressive evaluation
of diffusion coefficient in
polyelectrolyte multilayers
by FRAP. Bio-Based Polymers
and Composites (BiPoCo),
25.-28.8.2014, Visegrad,
Hungary

Sustr D. A FRAP-based
evaluation of cytochrome ¢
diffusion in polyelectrolyte
multilayers. Symposium on
Bioelectrochemistry and
Bioanalysis, 20.-21.11.2014,
Luckenwalde

Szardenings M. JLCI - Collabo-
ration between CNUHH and
Fraunhofer 1ZI - an Overview.
GRDC conference 2014,
10.-11.11.2014, Seoul, South
Korea

Szardenings M. Last generation
peptide phage display meets
next generation sequencing.
Annual Joint Meeting CNUHH-
1Z1, 1.10.2014, Jeju, South Korea

Szardenings M. Last generati-
on peptide phage display
meets next generation
sequencing. Fraunhofer ITEM,
23.7.2014, Hanover

Szardenings M. Next-Generati-
on Sequencing and Ultimate-
Generation Peptide Phage
Display. PEGS 2014,
5.-9.3.2014, Boston, USA

Thoring L, Wiistenhagen D,
Rosowski M, Kubick S. Cell-free
protein synthesis meets
signal transductions path-
ways: In vitro expression of
functional WNT proteins.

4. Statusseminar der Arbeits-
gruppe Zellfreie Proteinsynthese,
30.1.2014, Fraunhofer I1ZI-BB,
Potsdam

Thoring L. Etablierung der
Synthese von funktionell
aktiven Proteinen des WNT
Signaltransduktionswegs in
eukaryotischen zellfreien
Systemen. Vortrag im Rahmen
des Seminars Medizinische
Biotechnologie 2 an der
Technischen Universitat in Berlin,
17.6.2014, Berlin

Todtenberg N, Schmalz K, Klatt
J, Schmitz-Hertzberg S-T, Jorde F,
Holzel R. Wireless sensor
capsule for usage in bio-
reactors. Innovation Days,
1.-2.12.2014, Munich

Uhlig K, Wischerhoff A, Lutz JF,
Laschewsky A, Zeiser M, Schmidt
S, Mohwald H, Fery A, Wegener
T, Duschl C. Novel thermo-
responsive polymer coatings
for controlling cell adhesion.
2" International Conference

on Bioinspired and Biobased
Chemistry & Materials,
15.-17.10.2014, Nice, France

Uhlig K, Zeiser M, Hellweg T,
Wegener T, Kirschbaum M, v
Guttenberg Z, Duschl C. Smarte
Mikrogelbeschichtungen zur
ortsaufgeldsten Steuerung
der Zelladhasion an kiinstli-
che Oberflachen. Jahrestagung
der Deutschen Gesellschaft fir
Biomaterialien, 6.-8.11.2014,
Dresden

Uhlig K, Zeiser M, Wegener T,
Dewald I, Jager M, Kirschbaum
M, Hellweg T, Fery A, v Gutten-
berg Z, Duschl C. Local control
of cell adhesion. Polydays
2014, 30.9.-2.10.2014, Berlin

Uhlig K, Zeiser M, Wegener T,
Schmidt S, Jager MS, Kirsch-
baum M, Hellweg T, v Gutten-
berg Z, Duschl C. Thermo-
responsive Substrate als
funktionale Elemente fiir
Zell-Assay-Formate fiir die
Biomedizin und Biotechno-
logie. Forum MedTech Pharma,
2.-3.7.2014, Niurnberg
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Uhlig K, Zeiser M, Wegener T,
Schmidt S, Kirschbaum M,

v. Guttenberg Z, Duschl C.

Local control of cell adhesion
on thermoresponsive polymer
coatings Lab-on-a-Chip.
European Congress,
10.-11.3.2014, Berlin

Ulbert, S. Results of the
WINGS project. European
workshop on vector-borne
infections, 19.2.2014, Madrid,
Spain

Ulbert, S. WNV vaccine
candidates based on
recombinant proteins and
DNA. European Seminar in
Virology, 13.-15.6.2014,
Bertinorio, Italy

Velk N, Uhlig K, Duschl C,
Volodkin DV. Influence of
assembly conditions and
post-treatment of polyelect-
rolyte multilayer films on the
mobility of loaded biomole-
cules. Bio-Based Polymers and
Composites (BiPoCo),
22.-26.9.2014, Visegrad,
Hungary

Volodkin DV. Porous CaCO3
microcrystals for encapsulati-
on of biomolecules. Kick-off-
meeting "Technology Platform
Microencapsulation”,
19.5.2014, Potsdam
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Volodkin DV. Porous scaffolds
based on self-assembled
polymer microshells. 237
Annual Conference of the
Australasian Society for
Biomaterials and Tissue
Engineering, 28.-29.11.2014,
Lorne, Australia

Weidner H, Bill M, Schmalbrock
L, Jentzsch M, Kloss L, Gaber T,
Schubert K, Wildenberger K,
Gerloff D, Vucinic V, Franke GN,
Lange T, Cross M, Fricke S, Behre
G, Niederwieser D, Schwind S.
High Expression of miR-9
Down-regulates the Poor
Outcome Prognosticator ERG
and Associates with Reduced
Relapse-ratesin Acute
Myeloid Leukemia. 56" ASH
Annual Meeting & Exposition,
6.—9.12.2014, San Francisco,
USA

Weiler G, Dobkowicz M, Jittner
T, Schera F, Heidtke KR, Kiefer S,
Cruz H., Hanold S, Nwankwo |,
Forgo N, Schroder C, Graf N.
ObTiMA Biobankmodul und
p-BioSPRE: Daten-Integration
aus klinischen Studien,
Biomaterialverwaltung und
Metabiobank fiir die
personalisierte Medizin.

3. Nationales Biobanken-Sympo-
sium, 3.12.2014, Berlin

160 |

Wellhausen R. Non-contact cell
spotting in the low nano liter
range using a novel dispen-
sing technique. EMB Tagung,
11.-12.9.2014, Lubeck

Werner P, Zeisig V, Saur D, Patt
M, Sattler B, Jochimsen TH,
Lobsien D, Then Bergh F,

Dreyer A, Boltze J,Classen J,
Hoffmann KT, Sabri O, Barthel H.
Combined [150]H20 PET/MRI
in acute stroke: First experi-
ences in a large animal model
and in patients. 52. Jahres-
tagung der Deutschen Gesell-
schaft fir Nuklearmedizin,
26.-29.3.2014, Hanover

Wierich L, Grunwald T. A novel
VLP-based vaccine platform
for mucosal delivery of
DNA-vaccines. 13" Research
Festival, 18.12.2014, Universitat
Leipzig

Wilcke A, Kirsten H, Miller B,
Brauer J. LEGASCREEN - Pro-
gress in the development of
early dyslexia disgnostics. 13
Research Festival, 18.12.2014,
Universitat Leipzig

Wilcke A. Genetics of dyslexia —
The development of a
multimodal test for early
diagnostic. 65" Conference of
the IDA (International Dyslexia
Association), 12.-15.11.2014,
San Diego, USA
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Wilcke A. Genetics of dyslexia —
The development of a
multimodal test for early
diagnostic. International
Workshop "Dyslexia assessment
and treatment”, 5.-6.12.2014,
Leipzig

Wilcke A. LEGASCREEN -

Ein Kooperationsprojekt zur
Entwicklung eines Friihtests
fir Legasthenie. Mitglieder-
versammlung des Landesverban-
des Sachsen des BVL (Bundes-
verband Legasthenie und
Dyskalkulie), 20.9.2014, Dresden

Wilcke A. LEGASCREEN -

Ein Kooperationsprojekt zur
Entwicklung eines Friihtests
fiir Legasthenie - Test und
Therapie. Mitgliederversamm-
lung des DVE (Deutscher
Verband der Ergotherapeuten),
8.11.2014, Dresden

Wilcke A. LEGASCREEN - Erste
Ergebnisse eines Kooperati-
onsprojekt zur Entwicklung
eines Frihtests fiir Legasthe-
nie. Selbsthilfegruppe Legas-
thenie, 24.9.2014, Grimma

Wurm A, Gerloff D, Brauer-Hart-
mann D, Katzerke C, Hartmann
JU, Fricke S, Hilger N, Tenen DG,
Niederwieser D, Behre G.
C/EBPa. and microRNA-182
generate a negative feedback
loop which is dysregulated in
acute myeloid leukemia.

56" ASH Annual Meeting &
Exposition, 6.-9.12.2014,

San Francisco, USA

Wistenhagen DA, Mascher C,
Thoring L, Zemella A, Kubick S.
Zellfreie Proteinsynthese auf
der Basis von eukaryotischen
Zelllysaten. 17. Heiligenstadter
Kolloquium, 22.-24.9.2014,
Heilbad Heiligenstadt

Zeisig V, GroBmann U, Dreyer A,
Patt M, Schildan A, Boltze J,
Sabri O, Barthel H. FDG-labe-
ling of ovine mesenchymal
stem cells for PET/MRI
imaging. 8" International
Symposium on Neuroprotection
and Neurorepair, 9.-12.4.2014,
Magdeburg

Zeisig V, GroBmann U, Dreyer A,
Patt M, Schildan A, Boltze J,
Sabri O, Barthel H. FDG-Markie-
rung von Ovinen Mesenchy-
malen Stammzellen und
Bildgebung mittels PET/MRT.
52. Jahrestagung der Deutschen
Gesellschaft fir Nuklearmedizin,
26.-29.3.2014, Hanover

Zoldan K, Lehmann J. Entwick-
lung und Nutzung neuer
On-Farm-Verfahren zur
Leistungspriifung auf
Gesundheitsstabilitdat und
Fruchtbarkeit beim Deut-
schen Holstein. Innovationsta-
ge der Bundesanstalt fur
Landwirtschaft und Erndhrung
2014, 15.-16.10. 2014, Bonn



Zoldan K, Moellmer T, Fueldner
C, Knauer J, Werling D, Fuerll M,
Starke A, Fischer R, Pache S,
Bergfeld U, Lehmann J.
Neutrophil CD25 increases
with disease severity in
postpartum and early
lactating dairy cows. 3
Annual Meeting "Veterinar-
immunologischer Arbeitskreis”
(VIA) of the German Society
for Immunology (DGf),
2.-3.5.2014, Jena

Zoldan K. Méglichkeiten
neuer Entziindungsmarker.
Kéllitscher Fachgesprache:
Rindergesundheit — Was sagt
uns die Milch?, 11.12.2014,
LfULG Kaollitsch

OTHER PUBLICATIONS

Abraham O. Der Frost lebt.
Welt am Sonntag. 2014
16.02.2014

Abraham O. Rot ist die
Hoffnung. Handelsblatt.
2014 18.03.2014; Ressort
Unternehmen & Markte

Bier FF. Ein Minilabor auf
Textil. biotechnologie.tv 119.
Folge 14.4.2014, www.
biotechnologie.de/BIO/
Navigation/DE/Service/videos.
html?cVideo=172174 oder
www.laborwelt.de/videos/
biotechnologietv/folge-119.html

BLE-Pressestelle, Deichmanns
Aue 29, 53179 Bonn. Forscher
entwickeln erfolgreich
Analyseverfahren zur
ziichterischen Eignung von
Milchkiihen. Presseinformation
der Bundesanstalt fir Landwirt-
schaft und Erndhrung

Chkolnikov M. Leipziger Algen
auf der ISS. Radiobeitrag bei
Mephisto97.6 in Leipzig; 2014

Herbel S, von Nickisch-Rosenegk
M, Kuhn M, Murugaiyan J,
Wieler LH, Guenther S.

Specific TagMan probes for
the identification and
quantification of Lactobacilli
in pharmaceuticals. Journal of
Probiotics & Health. 2014;(1):
1000115. DOI http://dx.doi.org/
10.4172/2329-8901.1000115

Kersting S, Hoppe S, Bier FF.
Erkennung, Bindung,
Signalgebung: Funktions-
molekiile fiir Biosensoren.
BioSpektrum. 2014;20(7):754-
758. DOI http://dx.doi.org/
10.1007/512268-014-0515-1

Sachse R, Quast RB, Sonnabend
A, Stech M, Kubick S. Memb-
ranproteinsynthese: Zellfrei
geht’s schneller! BioSpektrum.
2014,20(5):570-3. DOI http://
dx.doi.org/10.1007/512268-014-
0481-7

Sandetskaya N, Hennig K,
Naumann A, Kuhimeier D.
Gyrasen - biologische
Werkzeuge zur Isolation
bakterieller Nukleinsauren.
BIOspektrum. 2014;20(7):751-
753. DOI http://dx.doi.org/
10.1007/512268-014-0514-2

Schmiedeknecht G. Translatio-
nal research initiatives in
Germany: Experiences on cell
processing services. Clinical
Evaluation. 2014;42(1):87-94

Wagner DC, Moller K, Posel C.
Entziindung ohne Erreger -
Rolle des Immunsystems nach
Schlaganfall. BIOspektrum.
2014;20(1):48-50. DOI http://
dx.doi.org/10.1007/512268-014-
0407-4

Wellhausen R. Quantifizierung
von Proteinen mittels Protein
Microarrays. Saarbricken:
Stidwestdeutscher Verlag fir
Hochschulschriften, 2014.

ISBN 978-3-8381-3829-9
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BOOK ARTICLES

Bier FF, Ehrentreich-Forster E,
Schumacher S. Smart systems
integration in bioanalysis:
convergence of technologies
for Point-of-Care testing.
Michel B. (ed.) Smart systems
integration for micro- and
nanotechnologies: honorary
volume on the occasion of
Thomas Gessner's 60" birthday.
Dresden: Goldenbogen, 2014.
S. 263-280

Brodel AK, Wistenhagen DA,
Kubick S. Cell-free protein
synthesis systems derived
from cultured Mammalian
cells. Raymond J. Owens (ed.)
Structural proteomics: high-
throughput methods. Heidel-
berg: Springer, 2015. Methods
in Molecular Biology, 1261. p.
129-140. DOI http://dx.doi.
org/10.1007/978-1-4939-2230-
7.7

Cynis H, Lichtenthaler SF,
Wagner L, Demuth HU.
Proteases in the nervous
system. In: Brix K. (ed.)
Proteases: structure and
function. Wien: Springer, 2013.
p. 319-371
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GRADUATION (CLASS OF 2014)

Aydin, Yasemin. Development
of Packaging for Dry
Reagents which is Impervious
to Water Vapour and Light.
Beuth University of Applied
Sciences Berlin. Master’s degree

Bader, Denise. Synthesis and
Characterization of Modular-
ly Arrangeable Biomimetics
for Biosensory Application.
University of Potsdam. Doctorate
degree

Beckert, Sophie. Therapeutic
effect of mesenchymal stem
cells after systemic applica-
tion in Alzheimer’s disease
mouse model. Brandenburg
University of Technology
Cottbus—Senftenberg. Master’s
degree

Bernau, Madlin. Fractionation
of the Protein Extract from
the Red Fowl Mite by Means
of Gel Chromatography
besides its Antigen
Characterization. Anhalt
K&then University of Applied
Sciences. Master’s degree

Binder, Stefanie. STAIR18 — a
STAT3-Induced Non-Coding
RNA Regulates the Survival
of Multiple Myeloma Cells.
Leipzig University. Doctorate
degree

Bliher, Anja. The therapeutic
effect of systemically
transplanted microglia in
aged and Alzheimer mice.
Brandenburg University of
Technology Cottbus—Senften-
berg. Master’s degree
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Bosserdt, Maria. Development
of Innovative Biomimetic
Sensors: 2D Molecularly
Imprinted Polymers to Detect
Ferrous Proteins. University of
Potsdam. Doctorate degree

Brodel, Andreas. Novel cell-
free systems for increasing
efficiency and versatility of
protein synthesis. University of
Potsdam. Doctorate degree

Chabierski, Stefan. Investiga-
tion of Two Different
Approaches to the Potential
Structuring of a Specific West
Nile Virus Diagnosis. Leipzig
University. Doctorate degree

Dahne, Martin. Effect of a
Colocynth and Sage-Based
Phytopharmaceutical on the
Gene Expression of Human
Immune Cells. Anhalt Kéthen
University of Applied Sciences.
Master’s degree

Dechtrirat, Decha. Combination
of Self-Assembled Mono-
layers (SAMs) and Molecular-
ly Imprinted Polymers (MIPs)
in Biomimetic Sensors.
University of Potsdam. Doctorate
degree

Drees, Britta. Examination of
the Immunogenic Properties
of VLPs using RSV-F and
Influenza HA on the Surface
and their Protective Pro-
perties against RSV and
Influenza-A Viruses in the
Mouse Model. Ruhr University
Bochum. Master’s degree
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Faldner, Christiane. The
Influence of Benzo[a]pyrene
on the Innate Immune
Response of the Mouse
against Salmonella Enterica.
Leipzig University. Doctorate
degree

Galiazzo, Vanessa.
Characterisation and
optimisation of isothermal
methods for application on a
diagnostic home-care device.
Furtwangen University Villingen-
Schwenningen. Bachelor’s
degree

Gros, Oliver. Computer-Aided
Knowledge Extraction from
Texts on Pathological
Findings. University of Potsdam.
Doctorate degree

Hartke, Martin. A develop-
mental pipeline for synthetic
temporin-1CEa analogs,
antimicrobial and anticancer
peptides. FH Aachen
University of Applied Sciences.
Master’s degree

Hartwig, Carolin. Surrogate
development and characteri-
zation for the performance
check of ApoStream. TU
Dresden. Diploma

Hermann, Claudia. Investiga-
tion into the Packaging for
POCT Use. Beuth University of
Applied Sciences Berlin. Master’s
degree

Huttl, Christine. Synthesis and
Characterization of Multi-
valent, Peptide-Based Ligands
as a Biomolecular Detection
Unit for Influenza Viruses.
University of Potsdam. Doctorate
degree

Kramer, Toni. Detection of
new antigens from Neisseria
gonorrhoeae. Brandenburg
University of Technology
Cottbus—Senftenberg. Master’s
degree

Kreische, Marco. Influence of
Temperature and Nitrate
Availability on the Formation
of EPA and other Fatty Acids
in the Arctic Freshwater
Algae Hormidiospora
Verrucosa, CCCryo 198-05.
Brandenburg University of
Technology Cottbus-
Senftenberg. Bachelor’s degree

Kuhrau, Julia. Development of
a Rapid Test to Detect MRSA
with the Aid of Isothermal
Amplification. University of
Furtwangen. Bachelor’s degree

Kunath, Nicole. Inhibition of
DNA methyltransferase as an
epigenetic intervention in
cancer and cancer stem cells
of ovarian cancer. University of
Rostock. Master’s degree



Kunert, Maria. Synthesis of
functional Potassium
crystallographically-sited
activation channel (KcsA)
with chemo-selective and
bio-orthogonal modifications
in a eukaryotic cell-free
system. University of Potsdam.
Master’'s degree

Kunze, Sascha. Design and
Implementation of an
Efficient Pool Index. Branden-
burg University of Applied
Sciences. Master's degree

Lehnort, Sascha. Detection of
ATP Using a Homogeneous
DNA-Aptamer Assay.
University of Potsdam. Master’s
degree

Leovsky, Christiane. Biodistribu-
tion of Cells — Effects of
Aging. Friedrich Schiller
University Jena. Diploma

Memczak, Henry. Development
of Influenza-Binding Peptides
for Biosensor Technology.
University of Potsdam. Doctorate
degree

Naaldijk, Yahaira.
Cryopreservation of cells with
sugars and starches. Friedrich
Schiller University Jena.
Doctorate degree

Niemann, Katja. Development
of a Strategy to Detect
Sepsis-Pathogenic Fungi by
Means of Isothermal
Amplification via a Point-of-
Care System. Beuth University
of Applied Sciences Berlin.
Master’'s degree

Nitsche, Sandra. Development
and Preclinical Testing of
Novel Virus-Like Particles as
Vaccine Candidates against
Respiratory Tract Viruses.
Ruhr University Bochum.
Doctorate degree

Odimegwu, Damian Chukwu.
Interventions against the
Respiratory Syncytial Virus
Infection. Ruhr-Universitat
Bochum. Doctorate degree

Paul, Christian Gerhard.
Characterization of the
Substrate Specificity of
Glutaminyl Cyclase from
Porphyromonas Gingivalis.
Martin Luther University of
Halle-Wittenberg. Master's
degree

Petrausch, Maik. Establishing a
Fluorescence-Based Method
to Measure Near-Surface Tem-
perature Gradients on
Micropatterned Cell Culture
Substrates. Technical University
of Applied Sciences Wildau.
Bachelor's degree

Pille, Christina. Comparison of
Different Isolation Methods
for Microglial Cells from the
Brain Tissue of Mice besides
the Stimulation of Microglial
Cells using Different AB
Species. Martin Luther
University of Halle-Wittenberg.
Bachelor's degree

Reimann, Hauke. Production
and Validation of Immuno-
gens from Neisseria Gonor-
rhoeae. University of Potsdam.
Bachelor’s degree

Romer, Petra. Studies on the
Effect of Short Interfering
RNA in Cell-free Eukaryotic
Systems. Free University of
Berlin. Diploma

Rudolph, Silvia. DNA Methyl-
transferase Inhibition for the
Epigenetic Intervention
against Tumor and Tumor
Stem Cells of Ovarian
Carcinoma. Otto von Guericke
University Magdeburg Master’s
degree

Rulander, Maik. Cultivation of
Human Enterocytes for the
Future Testing of Plant
Compounds. Zittau/Gorlitz
University of Applied Sciences.
Bachelor’s degree

Schlenther, Ilka. Examinations
on Rhodamine-B-Coupled
Self-Assembling Monolayers
as the Foundation of
Fluorescence-Based Tempe-
rature Determination on Gold
Surfaces. Technical University of
Berlin. Diploma

Schmidt, Franziska. Morpho-
logy of Microglial Cells in
Association with Amyloid
Deposits and Tau Pathologies
in the Canine Brain. Leipzig
University. Doctorate degree
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Schneider, Josephine. Valida-
tion of Protein Biomarkers to
Monitor the Health of Dairy
Cows. Friedrich Schiller
University Jena. Diploma

Schulz, Sebastian. Develop-
ment and Evaluation of
Quantification Strategies and
Process Control for Protein
Microarrays. University of
Potsdam. Bachelor’s degree

Schulze, Corina. Functionality
Studies on Antibody
Fragments Synthesized in a
Cell-free Manner. Beuth
University of Applied Sciences
Berlin. Master’s degree

Ulbert, Sebastian. Develop-
ment of Methods also for the
Detection of Viral Infections
Based on the West Nile Virus
Example. Leipzig University.
Post-doctoral qualification

Wehrmann, Dorothé. Mapping
Tumor Tissue Using Phage
Display. Otto von Guericke
University Magdeburg.
Bachelor’s degree

Weisbach, Niels. Cell-free
Protein Synthesis Based on
Translationally Active Lysates
from Dictyostelium Discoide-
um. University of Potsdam.
Master’s degree

Zemella, Anne. Cell-free
Synthesis of Active Human
Telomerase. Free University of
Berlin. Diploma
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SCIENTIFIC PRESENCE

PRIZES

Biotechnology Prize awarded
by Anhalt University of
Applied Sciences, Department
of Applied Biosciences and
Process Engineering, to Janine
Kohlschmidt from the Cell
Engineering/GLP Unit on the
topic "Influence of Benzo[a]pyre-
ne on the Functional Properties
of Murine Bone Marrow
Macrophages”

Jackstadt DGHO PhD
Scholarship awarded to
Christoph Halbich from the
Immune Tolerance Unit on the
topic “Examination and
Influence of GvHD and of the
GuL Effect in a Murine Haploi-
dentical Transplantation Model”
Scholarship awarded by the
Translational Centre for
Regenerative Medicine (TRM)
at Leipzig University to Nadja
Hilger from the Immune
Tolerance Unit on the topic
"GVHD in Humanized Mice"”

Research Prize awarded by
the Federal Association of
Dyslexia and Dyscalculia to Dr.
Holger Kirsten from the
Cognitive Genetics Unit on the
topic "Imaging Genetics of
FOXP2 in Dyslexia”

C-3 Saxony Innovation Award
(a society of the Chamber of
Industry and Commerce)
presented to Dr. Arndt Wilcke
from the Cognitive Genetics Unit
on the topic "LEGATEST — Deve-
lopment of an Early-Screening
Text for Dyslexia”
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Further education scholarship
in science management
"Young Leaders in Science”,
awarded by the Ernst
Schering Foundation to Dr.
Holger Cynis from the Molecular
Biotechnology Unit

TALENTA Excellence awarded
by the Fraunhofer-Gesell-
schaft to Dr. Franziska Lange
from the Inflammation Models
and Immunodiagnostics Unit on
the topic " Career Enhancement”
TALENTA awarded by the
Fraunhofer-Gesellschaft to
Claudia Hohaus from the ivD
Platform Unit on the topic
"Packaging of POCT Products”

TALENTA awarded by the
Fraunhofer-Gesellschaft to
Elena Ermilova from the
Biomolecular Nanostructures &
Measurement Technology Unit
on the topic “Impedance
Measurement on DNA"

Best poster presentation,
bronze medal at the confe-
rence: "Bio-Based Polymers
and Composites (BiPoCo)”
awarded to Alena Sergeeva from
the Biofunctional Coatings Unit
on the topic "Development of
Alginate Gels with Controlled
Patterning and Encapsulation
Performance”
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Best poster presentation,
bronze medal at the confe-
rence: "Bio-Based Polymers
and Composites (BiPoCo)”
awarded to Alena Sergeeva from
the Biofunctional Coatings Unit
on the topic "CaCO3 Micropar-
ticles as Templates to Fabricate
Alginate Gels with Hollow
Micropores”

Award presented by the
Association of German
Engineers in recognition of
the outstanding degree
granted by the Technical
University of Berlin to Lena
Thoring, qualified engineer, from
the In Vitro Protein Labeling Unit
for the degree in the field of
biotechnology including thesis
topic in the area of cell-free
eukaryotic protein synthesis of
WNT signal transduction
proteins

Clara von Simson Award
presented by the Technical
University of Berlin to Victoria
Schuldt, certified engineer, from
the In Vitro Protein Labeling Unit
for her thesis as part of the
Fraunhofer’s main project

" Cell-free Bioproduction” with
the title “Immobilization of
mMRNA and Magnetic Force
Actuated Particle Transfer for
On-Chip Automation of Cell-free
Protein Synthesis”

Travel grant awarded by the
GlaxoSmithKline Foundation
to Sarah Schumacher from the
Biomarker Validation and Assay
Development Unit to participate
in the ICID in Cape Town

PhD scholarship awarded by
CAPES / Brazilian Ministry of
Education to Harry Freitas da
Cruz from the Metabiobanks
CRIP Unit on the topic "Tel-
ehealth Monitoring for Risk
Assessment and Triage Based on
Multi-Parameter In Vitro
Diagnostics Findings”



PATENTS

The patent portfolio of the Fraunhofer IZI currently holds 52 patent families which are available for use in
cooperation projects as well as for direct commercialization and licensing.

Fraunhofer IZI holds patents in the following fields of technology:

Technologies for generating pluripotent stem cells

Procedures for diagnosing infecting agents

Procedures for diagnosing cancerous diseases

New treatment procedures for cancer and other diseases

New procedure for preventing Graft-versus-Host-Disease (GvHD)

Method for immobilizing cells on surfaces

Procedure for diagnosing dyslexia

Methods for ascertaining liver function and regeneration

Methods for targeted isolation of nucleic acids

Mineral compounds for the prevention / treatment of kidney and bowel diseases
Methods of treating neurological and neuropsychological diseases

Substrate, cultivation facility and cultivation procedures for biological cells
Electrochemical detection methods for binding reactions

Procedure for manufacturing zinc fingers and concatemers

Coimmobilization of several chemical species

Procedure for manufacturing transparent films from cellulose dispersions and their use as
multifunctional ligand carriers

m  Device for measuring luminescence

Contact

Dr. Thomas Tradler

Business Development and Patent Management
Phone +49 341 35536-9305
thomas.tradler@izi.fraunhofer.de
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FURTHERANCE

”We have been optimizing quality management at the institute for ten years now, a fact

which is not only expressed in the trust of our customers.”

Kati Kebbel, Head of Cell Engineering/ GMP Unit, at the Fraunhofer IZI since 2006




SPONSORS AND ADVISORY BOARD

OF THE FRAUNHOFER IZ1

The support and commitment of active institutions and individuals enable the Fraunhofer IZ] to experience

continuous and successful development as well as dynamic growth.

Sponsors

The Fraunhofer I1ZI would like to thank the European Union,

the Federal Ministry of 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.

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 of 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 were covered. The plot of land is
provided by the City of Leipzig in hereditary leasehold and
free of charge.

2

EuropeanUnion

Federal Ministry
of Education
and Research

LEIPZIG

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.

Members of the advisory board:

Dr. Knut Bartl (emeritus Roche Diagnostics GmbH,

CSO Werk Penzberg)

Dr. Annerose Beck (Saxon State Ministry of Science and
the Arts (SMWK), Deputy Head of National-Regional
Research Centers Administration)

Prof. Dr. Andreas H. Guse (University Hospital Hamburg-
Eppendorf, Vice-Dean for Teaching)

Prof. Dr. Hans-Martin Jack (University Hospital Erlangen,
Head of the Molecular Immunology Department,
President of the German Society for Immunology)

Prof. Dr. Friedrich-Wilhelm Mohr (Heart Center Leipzig
GmbH - University Hospital — Medical Director)

Prof. Dr. Gerhard Oechtering (Leipzig University,
Director of the Small Animal Hospital)

Dr. Kai Pinkernell (Miltenyi Biotec GmbH, Head of
Research in Clinical Development)

Prof. Dr. Andreas Pinkwart (HHL Leipzig Graduate School
of Management, Dean)

Prof. Dr. Thomas Skutella (University of Heidelberg,
Head of Department at the Institute for Anatomy

and Cell Biology)

Dr. Christina de Wit (Federal Ministry of Education

and Research (BMBF), Desk Officer for Health Care
Management)

Klaus Berka (Analytik Jena AG, CEO)
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FRAUNHOFER-
GESELLSCHAFT

It is great to be able to work alongside fantastic colleagues in an environment which features
state-of-the-art laboratory technology - | look forward to the next ten years at the Fraunhofer!”

Ulrike Scholz, Medical and Technical Assistant in the Cell Engineering /GLP Unit,
at the Fraunhofer IZI since 2006

P> |




THE FRAUNHOFER-GESELLSCHAFT IN PROFILE

Research of practical utility lies at the heart of all activities pursued by the Fraunhofer-

Gesellschaft. Founded in 1949, the research organization undertakes applied research that drives
economic development and serves the wider benefit of society. Its services are solicited by customers
and contractual partners in industry, the service sector and public administration.

At present, the Fraunhofer-Gesellschaft maintains 66 institutes  The Fraunhofer-Gesellschaft is a recognized non-profit

and independent research units. The majority of the more
than 24,000 staff are qualified scientists and engineers, who
work with an annual research budget of 2 billion euros. Of
this sum, more than 1.7 billion euros is generated through
contract research. More than 70 percent of the Fraunhofer-
Gesellschaft’s contract research revenue is derived from
contracts with industry and from publicly financed research
projects. Almost 30 percent is contributed by the German
federal and state governments in the form of base funding,
enabling the institutes to work ahead on solutions to
problems that will not become acutely relevant to industry
and society until five or ten years from now.

Affiliated international research centers and representative
offices provide contact with the regions of greatest
importance to present and future scientific progress and
economic development.

With its clearly defined mission of application-oriented

research and its focus on key technologies of relevance to the

future, the Fraunhofer-Gesellschaft plays a prominent role in
the German and European innovation process. Applied

research has a knock-on effect that extends beyond the direct

benefits perceived by the customer: Through their research
and development work, the Fraunhofer Institutes help to
reinforce the competitive strength of the economy in their
local region, and throughout Germany and Europe. They do
so by promoting innovation, strengthening the technological
base, improving the acceptance of new technologies, and
helping to train the urgently needed future generation of
scientists and engineers.

As an employer, the Fraunhofer-Gesellschaft offers its staff
the opportunity to develop the professional and personal

skills that will allow them to take up positions of responsibility

within their institute, at universities, in industry and in
society. Students who choose to work on projects at the

Fraunhofer Institutes have excellent prospects of starting and

developing a career in industry by virtue of the practical
training and experience they have acquired.

organization that takes its name from Joseph von Fraunhofer
(1787-1826), the illustrious Munich researcher, inventor and
entrepreneur.

Executive board (in December 2014)

Prof. Dr. Reimund Neugebauer, President of the Fraunhofer-
Gesellschaft, Corporate Management

Prof. (Univ. Stellenbosch) Dr. Alfred Gossner, Finance,
Controlling (incl. Business Administration, Purchasing and
Real Estate), Information Technology

Dr. Alexander Kurz, Personnel and Legal Affairs

Prof. Dr. Alexander Verl, Technology Marketing and Business
Models

Head office

Fraunhofer-Gesellschaft zur Férderung der angewandten
Forschung e. V.

HansastraBBe 27¢

80686 Munich

Germany

Phone +49 89 1205-0
Fax +49 89 1205-7531

info@fraunhofer.de
www.fraunhofer.de
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FRAUNHOFER-GESELLSCHAFT

Locations in Germany

Aache
Eus
W,
Locations in Saxony
St. Ing
Saarbrlicken
Karlsruh
Ettlingen
Efringen-
Kirchen
© Institute/independent research establishment

© Fraunhofer Institute
A Other location

@ Head office of Fraunhofer-Gesellschaft, Munich
® Location of institute of the Fraunhofer Group for Life Sciences

@ Fraunhofer 1ZI
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FRAUNHOFER GROUP FOR LIFE SCIENCES

The Fraunhofer Group for Life Sciences was founded in 2001 to strengthen the fields of life sciences,
biomedicine and biotechnology. It currently comprises seven institutes.

In terms of expanding research revenue as well as business
spin-offs, the Fraunhofer Group for Life Sciences is one of the
Fraunhofer-Gesellschaft’s most dynamic areas of research.

Business units of the Fraunhofer Group for Life Sciences:

= Medical translational research and biomedical technology:
The challenge of innovative diagnostics and personalized
therapy

m  Regenerative medicine: The challenge of qualified
biobanking and controlled self-healing

m Healthy foods: The challenge of high consumer
acceptance and disease prevention

= The new potential of biotechnology: The challenge to
learn from nature for industrial exploitation

m  Process, chemical, and herbicide safety: The challenge of
environmental and consumer protection

The elected spokesman of the Fraunhofer Group for Life
Sciences is Prof. Dr. Thomas Hirth, who heads the Fraunhofer
Institute for Interfacial Engineering and Biotechnology IGB in
Stuttgart. Since 2008, Prof. Dr. Frank Emmrich (head of the
Fraunhofer IZ1) is deputy spokesman.

Institutes of the Fraunhofer Group for Life Sciences

m 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

m  Fraunhofer Institute for Process Engineering and
Packaging IVV

= Fraunhofer Research Institution for Marine Biotechnology
EMB

Contact of the head office

Dr. Claus-Dieter Kroggel

Fraunhofer Institute for Toxicology and Experimental
Medicine

Nikolai-Fuchs-StraBe 1

30625 Hannover

Germany

Phone: +49 511 5350-103
claus.kroggel@vls.fraunhofer.de
www.lifesciences.frauhofer.de

Fraunhofer IZI Annual Report 2014 | 171



| enjoy working at the Fraunhofer IZI because | have the chance to meet new
people every day. In the future, | hope to continue receiving interesting insights
into my colleagues‘ research topics.”

Mike Eichler, Reception, at the Fraunhofer IZI since 2008




HOW TO REACH US

By car
Berlin r

Wittenberg

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
station, turn right towards Augustusplatz (Leipzig Opera
House). At Augustusplatz turn left and keep to the right,

- then follow Prager StraBe. Turn right at Semmelweissstrale,

follow the road and then turn left onto Zwickauer StraBe.
Follow this road until you turn left into PerlickstraB3e.

Al4 - 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 Strale (B2) in the
direction of “Alte Messe”, then turn right onto “Alte
Messe”. Turn right at SemmelweissstraB3e, follow the road
and then turn left onto Zwickauer StraBe. Follow this road
until you turn left into PerlickstraBe.

A38 - Exit Leipzig-Sud: Take the B2 in the direction of the
city center (“Zentrum®) and turn off at exit “Richard-
Lehmann-StraBe”. Follow Richard-Lehmann-StraBe and turn
off before the BMW car dealership onto Zwickauer StraBe in
the direction 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.

H

By train and public transport

IS Janexdimz

Take the train to Leipzig Hauptbahnhof central station, and
then continue with tram line 16 towards L6Bnig. Get off at
the stop “An den Tierkliniken”, directly opposite the
institute. The closest S-Bahn train station is “Leipzig MDR"
and all S-Bahn trains stop there (10-15 minute walk to the
institute).

From the airport
With the overground Train (”S-Bahn") towards Leipzig

Central Station, then follow the directions given under “Train
and Public Transport”.
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FRAUNHOFER 1ZI CONTACT INFORMATION

CONTACT

Director Business Development and Patent Management

Dr. Thomas Tradler
Prof. Dr. Frank Emmrich (executive) Phone +49 341 35536-9305
Phone +49 341 35536-9105 thomas.tradler@izi.fraunhofer.de
frank.emmrich@izi.fraunhofer.de

Prof. Dr. Ulrich Buller Personnel
Phone +49 331 58187-100
ulrich.buller@izi-bb.fraunhofer.de Anja Bochmann-Seidel

Phone +49 341 35536-9250
anja.bochmann-seidel@izi.fraunhofer.de
Administration

Patric Nitz

Phone +49 341 35536-9200
patric.nitz@izi.fraunhofer.de
Press and Public Affairs
Jens Augustin

Phone +49 341 35536-9320
jens.augustin@izi.fraunhofer.de
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INFORMATION SERVICE

Service Catalog (English)

Our service catalog gives you a comprehensive insight into the
products and services offered by the Fraunhofer 1ZI. On the basis
of a sorting according to work units you will quickly find your
appropriate contact person at our institute and gain insight into

reference projects or applicabilities.

Annual Report (German/English)

In combination with past years' issues, our current annual report
gives you an insight into the structure of the Fraunhofer IZI, our
services, important events and publications, offers, as well as
selected project examples.

Homepage (German/English)

An overview of interesting events held at the Fraunhofer I1ZI as
well as further information 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 I1ZI can be found on
our homepage
www.izi.fraunhofer.de.
You can also mail to
presse@izi.fraunhofer.de
and order our brochures as

hard copies.
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FRAUNHOFER 1ZI CONTACT INFORMATION

Editorial notes

Editorial team
Frank Emmrich
Jens Augustin

Annegret Shaw/Bettina Hennebach

Layout & typesetting

Hanka Blumentritt/ Michaela Grunert

Translation
LSI World of Languages GmbH

Photo acknowledgements
except as noted otherwise all pictures and figures

© Fraunhofer 1ZI

Cover picture
electron-microscope image of immobilized proteins on a DNA molecule base, arranged to form the letters ”1ZI”".

This work was conducted in the Attract Group by Dr. David Smith using DNA origami technology (see also page 63).

Printed by
DZA Druckerei zu Altenburg GmbH, Altenburg

Editorial address

Fraunhofer Institute for Cell Therapy and Immunology
Perlickstraie 1

04103 Leipzig

Germany

www.izi.fraunhofer.de

info@izi.fraunhofer.de
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NOTES
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