<P

LIFE
SCIENCES




LIFE SCIENCES @

TABLE OF CONTENTS

AEROWORKS (CZ)

ANALYSIS OF BIOLOGICALLY IMPORTANT MOLECULAR COMPLEXES (CZ)

AUTOMATED ANALYSIS AND VERIFICATION RESEARCH GROUP - VERI FIT (CZ)

BRNO EPILEPSY CENTRE (CZ)

CARDIOVASCULARANIMAL RESEARCH CENTRE (CZ)

CYTOKINETICS (CZ)

DANUBE UNIVERSITY KREMS
/FACULTY OF HEALTH AND MEDICINE / DEPARTMENT FOR CLINICAL MEDICINE AND BIOTECHNOLOGY (AT)ovevoeresssressssessnses

DEPARTMENT OF BIOLOGY (CZ)

DEPARTMENT OF BIOPHYSICAL CHEMISTRY AND MOLECULAR ONCOLOGY (CZ)

DEPARTMENT OF FREE RADICAL PATHOPHYSIOLOGY (CZ)

INSTITUTE OF BIOSTATISTICS AND ANALYSES (CZ)

LABORATORY OF CELL DIFFERENTIATION (CZ)

LABORATORY OF MOLECULAR PLANT PHYSIOLOGY (CZ)

LABORATORY OF RECOMBINATION AND DNAREPAIR (CZ)

LOSCHMIDT LABORATORIES (CZ)

MEDICINAL CHEMISTRY (CZ)

NATIONAL CENTRE FOR BIOMOLECULAR RESEARCH (CZ)

UNIVERSITY OF WEST HUNGARY
/FACULTY OF NATURAL SCIENCES/BIOLOGICAL INSTITUTE /Z00LOGY/NEUROBIOLOGY RESEARCH GROUP (HU).cevovresnrese

© 00000000000 6600000

vvvvvvvvvvvvvvvvvvvvvvvvv
zzzzzzzzzzzzzzzzzzzzzzz



N\

RESEARCH GROUP CONTACT

BozZetechova 2,612 66 Brno,

CzechRepublic

HEAD |

DR.PETERCHUDY,MBA

PHONE .

+420541141286
EMAIL o

[

centrope_tt

TEGHNOLOGY TRANSFER COMMUNITY
POWERED & CONNECTED BY CENTROPE

AEROWORKS

RESEARCH AREA

Flight Controls & Avionics—advanced graphical
user interfaces, flight dynamics modelling and
simulation, design of flight control algorithms,
embedded avionics, numerical methods for aircraft
identification.

EXCELLENCE

The group’s field of expertise spans several
disciplines ranging from novel solutions in computer
graphics, followed by the design, prototyping and
implementation of mission critical flight control
software, design of customized embedded avionics
solutions supported by the hardware-in-the-loop
simulation capability the team has thanks to its
light aircraft flight simulator. The group has expert
researchers with different scientific backgrounds
that share a common goal of delivering excellent
solutions that emphasise the safety and the
efficiency of aircraft operations.

MISSION

The aimis to introduce the group as an excellent
research and development partner to the domestic
and international industry and academia. The core
of ouractivities is in supporting the industry with
innovative solutions that willimprove product’s
operational characteristics, technological
readiness and reduce the environmentalimpact.
Towards the inside of the group, the intentions
focus on continuous professional development

of the research staff, international mobility and
strengthening the relationships with current and
potential future partners. Management of our
group will proceed in submitting project proposals
to national and international agencies dealing with
research and development in aviation/simulations/
embedded systems/ computer graphics.

CONTENT OF RESEARCH
Flight dynamics modelling and simulation
Design of embedded avionic systems (onboard
computers, flight control systems)

Design of user interfaces for onboard avionic
systems

Sensor fusion technologies

Experimental hardware for validation and
verification of software designs

Flight software design

MAIN CAPABILITIE S

Research, development, verification and validation of
lightaircrafts’ advanced avionics systems. The focus
is directed towards innovative and robust designs in
flight controls, embedded systems, user interfaces
andaircraft simulation technologies. The team
constantly explores creative ideas that lead to cutting
edge solutions in the industry’s blooming segment -
the light/sport aviation. The group strives to provide
tailored, direct to market solutions that meet the
expectations of its project partners.

FIELDS OF RESEARCH RESULTS APPLICATION
Light/Sport aviation industry (avionics, safe flight
control concepts)

Simulator based training (student pilots, ground
based onboard systems proficiency training,
type rating)

Intuitive user interfaces for mission critical
applications (aviation, racing vehicles, robotics,
medical segment)

Academic and commercial research (software
solutions, hardware platforms, toolboxes and
libraries)

ALUMNI PROFILE
Graduates have complex state of the art knowledge
in avionics technologies and are specialized in one
ormore areas including:

Modeling and simulation

Userinterface design

Computer graphics and multimedia

Flight dynamics

SWand HW design

Flight controls

SENIOR RESEARCH STAFF
5
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JUNIOR RESEARCH POSITIONS (INCL . PH.D.
STUDENTS)
4

LIST OF DEVICES
SimStar —light sport aircraft simulator with
hardware-in-the-loop simulation capability
Modelling and rapid prototyping SW tools
(Matlab, Simulink, etc)
Database of aircraft dynamic models
SWand HW rapid prototyping lab

TOTAL (MIL. CZK/ MIL. EUR)
1.6/0.064

PART OF THE TOTAL BUDGET FROM PRIVATE
RESOURCES (%)
20

PART OF THE TOTAL BUDGET FROM FOREIGN
RESOURCES (%)
0

2011-2013: Smart Autopilot (TAO1010678,
financed by the Technology Agency of the
Czech Republic)

2009-2010: Light Aircraft Flight Simulator
SimStar (financed by Brno University of
Technology and Evektor)

COLLABORATION WITH ACADEMIC PARTNERS
Institute of Flight Dynamics, Technical
University Munich (Munich, DE)
Department of Avionics and Control
Systems, Rzeszow University of
Technology (Rzeszéw, PL)

COLLABORATION WITH COMPANIES
Federal Aviation Administration
(Washington DC, US)
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Evektor (Kunovice, CZ)
Outerra (Bratislava, SK)
VRG (Praha, CZ)

OFFERS
Participationin projects
Custom based research, developmentand
testing
Prototyping of embedded systems

REQUIREMENTS
International members for our research
team —post docs and PhD students
Industry funding of core activities
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RESEARCH GROUP CONTACT in telomere and telomerase analysis for cancer

diagnostics and follow-up of treatment. These
techniques can also be applied for testing novel
candidate compounds for inhibition telomerase
activity in cancer cells.

Kamenice 5, building A2-ILBIT,
62500 Brno, Czech Republic

RESEARCH AREA
Structure and dynamics of chromosome domains,
chromatin, epigenetics, telomere biology, genome

stability
HEAD FIELDS OF RESEARCH RESULTS APPLICATION
PROF. JIRI FAJKUS EXCELLENCE Medicine [mainlg molecular diagnostic methods,
PHONE Plant telomere biology new approaches and materials to treat cancer)
+42054 9494003 Genome stability Biotechnology
EMAL Plant cytogenomics

[ 4 ALUMNI PROFILE
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MISSION

Performing research at the world level quality and
connecting it with education of undergraduate and
graduate students.

CONTENT OF RESEARCH
Telomere structure, function and maintenance
Chromosome structure and evolution
Structural proteins of eukaryotic chromosomes
Chromosome / genome stability
Epigenetic regulationsin plant cells

MAIN CAPABILITIES

Our capabilities include construction of genetically
modified plants and their use in basic and applied
research or novel biotechnologies.

Our team members have developed and use
specific assays applied in molecular biology,
such as an assay for telomerase activity in plant
cells, quantitative evaluation of telomerase
activity in clinical (tumour) samples, plant
chromosome painting for evolutionary studies
of plant karyotype, analysis of nucleosome
positioning in silico. Our knowhow and equipment
furtherincludes all common molecular biology,
biochemical, biophysical and microscopy
methods.

We are capable of collaboration on development of
novel molecular diagnostic techniques based on
DNA, RNA and protein analyses. We are experienced

Alumni are experts in telomere biology, chromatin
structure, DNA damage response and repair.

SENIOR RE SEARCH STAFF
10

JUNIOR RESEARCH POSITIONS (INCL . PH.D.
STUDENTS)
22

LIST OF DEVICES
Special mass spectrometers
Automated microscope (allows monitoring of
the parallel development of a large number of
samples)

TOTAL (MIL. CZK/ MIL. EUR)
40/1.6

PART OF THE TOTAL BUDGET FROM PRIVATE
RESOURCES (%)
2

PART OF THE TOTAL BUDGET FROM FOREIGN
RESOURCES (%)
5
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aberrant RNA species in the nucleus are
efficiently recognized and destroyed. We
use a combined approach of molecular
biology, biochemistry, structural biology and
genetics.

STRUCTURAL BASIS FOR POLY/(A)
INDEPENDENT TRANSCRIPTION TERMINATION
AND PROCESSING

RNA Polymerase Il produces not only
messenger RNA but also a set of functional
RNAs that are essential for the proper
function of a cell. The biogenesis of these
RNAs remains poorly understood and
involves many dynamical processes
mediated by protein-RNA and protein-
protein complexes that assemble at

the site of transcription. We focus on
determining the structures at the atomic
resolution of such complexes using Nuclear
Magnetic Resonance (NMR] spectroscopy.

LIST OF DEVICES

NMR spectroscopy:
600 MHz NMR spectrometer Bruker
AVANCE
500 MHz NMR spectrometer Bruker
AVANCEI
300 MHz NMR spectrometer Bruker AVANCE

Advanced instrumentation:
Surface plasmon resonance instrument
Biacore3000
Isothermal titration microcalorimeters
VP-ITC
Diferential scanning calorimeter VP-DSC
Crystallisation robot Mosquito
Optical stereoscope Leica with CCD
camera
Automatic liquid handling system with
vacuum manifold Tecan Evo 150
Automatic Colony picker PM-1s
AKTApurifier and several AKTAfplc
chromatographs

centrope_tt
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Liquid phase AFM Ntegra
CD spectrometer Jasco J-815

Computational hardware
Computational cluster with 320 processor
cores (Xeon E5620, 2.4 GHz)
Computational cluster with 72 processor
cores (Opteron 8431, 2.4 GHz, 3x99GB
RAM]
Computational cluster with 72 processor
cores (Opteron 2218, 2,66 GHz)
3D visualization equipment
Access to Academic Supercomputer Centre
(METAcenter)

Computational chemistry and molecular

modelling software
Quantum chemistry programs
(Gaussian, Gamess, Mopac, Spartan,
deMON, CPMD]
Molecular mechanics and dynamics
programs (Amber, X-PLOR, PME-MD)
Molecular visualization packages (WHAT IF,
VMD, ICM, GRASP, RasMol,
g0penMol, MOLMOL, Gromacs, Spartan,
Chimera, Midas Plus, MOIL-View,
CCP4, Pymol, SPDB viewer, MolScript)
Docking software (AutoDock, DOCK, ICM)
Protein modelling tools (MODELLER, GRID,
DelPhi, Promoatif)
X-ray software and databases (CSD, 0)
»,In-House" software for protein
engineering, potential energy (hyper)
surfaces and flexibility analysis: TRITON,
CICADA, EEM and ABEEM solver, MOLE,
MULDER, PANIC, DRIVER, COMBINE,
ANALYSE, VADER, ECSTASY, AIDA, PEGAS

TOTAL (MIL. CZK/ MIL. EUR)

80/3.2

PART OF THE TOTAL BUDGET FROM PRIVATE
RESOURCES (%)
5

PART OF THE TOTAL BUDGET FROM FOREIGN
RESOURCES (%)
25

2009-2013: EAST-NMR: Enhancing Access
and Services to East European users towards
an efficient and coordinated Pan-European
pool of NMR capacities to enable global
collaborative research & boost technological
advancements (Contract No. RII3-026145EU-
NMR, EC FP? R&D programme, European
Commission)

2009-2012: Compact Training Centre

in Structural Biology and Biomolecular
Chemistry (Operation programme Education
for Competitiveness)

2008-2011: POSTBIOMIN: Program
developinginterdisciplinary research
potential for the studies of biomolecular
interactions (REGPOT-2007-1, EC FP7 R&D
programme, European Commission)
2005-2011: Proteins in metabolism

and interaction of organisms with the
environment (MSM0021622413, Long term
research plan, Ministry of Education, Youth
and Sports)

2006-2010: Biomolecular centre (LCO6030,
Government programme of basic research
centres, Ministry of Education, Youth and
Sports)

COLLABORATION WITH ACADEMIC PARTNERS
Bowling Green State University (Bowling
Green, Ohio, US)

University of Louis Pasteur (Strasbourg,
FR)

Jacabs University Bremen (Bremen, DE)
University of Utah (Salt Lake City, Utah, US)
Swiss Federal Institutes of Technology
(Lausanne, CH)

University of Barcelona (Barcelona, ES)
University of Arizona (Tucson, Arizona, US)
Cermav-CNRS (Grenoble, FR)

JI SOUTH MORAVIAN
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Norwegian University of Science and
Technology (Trondheim, NO)

University of Kentucky College of
Pharmacy (Lexington, Kentucky, US)
IFOM (Milan, IT)

Columbia University (New York, US)

Yale University (New Haven, Connecticut,
us)

University of California (US)

University of Florence (IT)

University of Frankfurt (DE)

University of Lund (SE)

Institute of Bioorganic Chemistry (Poznan,
PL)

University of Warsaw (PL)

Institute of Organic Chemistry and
Biochemistry (Prague, CZ)

Charles University (Prague, CZ)

Institute of Chemical Technology (Prague,
CZ)

Institute of Molecular Genetics (Prague, CZ)
Institute of Scientific Instruments (Brno,
C7)

Palacky University (Olomouc, CZ)
University of Defence (Hradec Kralové, CZ)

COLLABORATION WITH COMPANIES
ANF Data —Siemens (Brno, CZ)
Biovendor (Brno, CZ)

Bruker (DE)

Polymer Institute (Brno, CZ)
Contipro Group (Dolni Dobroull, CZ)
Synthon (Blansko, CZ)

.0.A. (Praha, CZ)

REQUIREMENTS
To attract world researchers in the field,
stability of funding

OFFERS
Competitive researchin a young team
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NEUROBIOLOGY RESEARCH GROUP

RESEARCH AREA
Nucleosides in the brain
Epilepsy research
Absence epilepsy
Neuroimmunology
Neurobiology
Pharmacology
Invitro systems
Neuronal signalling

EXCELLENCE
Nucleoside pharmacology
Absence epilepsy research
Pharmacology of absence epilepsy
Invivo electrophysiology
Development of in vitro cell-based drug
screening platforms

MISSION

Continue the development of internationally recog-
nized research programs in the field of neurobiol-
ogy, concentrating on the field of pharmacology of
absence epilepsy and neuronal signalling mecha-
nisms. Develop industrial collaborations concerning
drug development and functional drug screening
platforms. Create highly competitive graduate and
postgraduate teaching programs in neurobiology.

CONTENT OF RESEARCH
Clarification and characterization of function,
metabolism and distribution of nucleosides in
the brain.
Pharmacological characterization of absence
epileptic seizures in the WAG/Rij rat model.
Characterization of the effects of inflammation
on absence epileptic seizures.
Development of patterned neuronal networks
for drug screening applications.

We have built three laboratories at the University
of Western Hungary and standardized several

methods for the last couple of years. Our main
capability is our in vivo electrophysiology
laboratory together with our breeding colony

of WAG/Rij rats. We routinely record EEG from
freely moving rats and perform pharmacological
experiments. We also established an in vitro
electrophysiological and a molecular biology
laboratory. Our otherimportant capability is our
network of collaborators.

FIELDS OF RESEARCH RESULTS APPLICATION
Pharmaceutical industry
Pharmaceutical
Biotechnology

ALUMNI PROFILE
Neuroscience
Electrophysiology
Pharmacology
Physiology
Biotechnology
Laboratory technology
Molecular biology

SENIOR RESEARCH STAFF
3

JUNIOR RESEARCH POSITIONS
(INCL. PH.D. STUDENTS)
1

LIST OF DEVICES
Complete labs:
In vivo EEG lab (multi-channel extracellular
amplifiers, CED 1401 data acquisition systems,
isoflurane anesthesia system, Stoelting stere-
otaxic apparatus, WPI microdialysis pump)
In vitro extracellular electrophysiology lab
(David Copf electrode puller, CED 1401 data
acquisition system, 3D mechanical and
motorized manipulators)
Histology (cryostate, wax embedding system,
microtomes, epifluorescent microscope)



Molecular biology (PCR, gel
electrophoresis, gel imaging, cytofluor
fluorescent plate reader)

TOTAL (MIL. CZK/ MIL. EUR)
0.1 mil. € (2010)

PART OF THE TOTAL BUD GET FROM PRI VATE
RE SOURCES (%)
0%

PART OF THE TOTAL BUDGET FROM FOREIGN
RESOURCES (%)
50%

Metabolism and distribution of
nucleosides in the brain.
Pharmacological characterization of
absence epileptic seizures in the WAG/Rjj
rat model.

Patterned neuronal networks for drug
screening applications.

Kovdécs, Zs., Juhdsz, G., Palkovits, M. and
Kékesi, KA. (2011) Area, age and gender
dependence of the nucleoside system in
the brain: a review of current literature.
Curr. Top. Med. Chem. 11:1012-1033.
Kovécs, Zs., Dobolyi, A., Juhasz, G.,
Kékesi, K. A. (2010). Nucleoside map

of the human central nervous system.
Neurochem. Res. 35:452-464.

Kovécs, Zs., Czurkd, A., Kékesi, K.
A.,Juhész, G. (2010). Clomipramine
increases the incidence and duration of
spike-wave discharges in freely moving
WAG/Rij rats. Epilepsy Res. 90, 167-170.
Kovacs, Zs., Kékesi, K. A, Szilagyi, N.,
Abrahdm, ., Székacs, D., Kiraly, N., Papp,
E.,Csaszar, |, Szego, E., Barabas, K.,
Péterfy, H., Erdei, A., Bartfai, T., Juhdsz,
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G. (2006). Facilitation of spike-wave
discharge activity by lipopolysaccharides
in Wistar Albino Glaxo/Rijswijk rats.
Neuroscience 140:731-742.

Keller-Pinter A, Bottka S, Timar J, Kulka J,
Katona R, Dux L, Deak F, Szilak L (2010).
Syndecan-4 promotes

cytokinesis in a phosphorylation-
dependent manner. Cell Mol Life Sci.
67:1881-94.

Varghese, K., P.Molnar, M. Das, N. Bhargava,
S.Lambert, M.S.Kindy and J.J. Hickman
(2010) “A new target for amyloid beta toxic-
ity validated by standard and high-through-
put electrophysiology,” PLoS One 5:1

COLLABORATION WITH
ACADEMIC PARTNERS

Department of Physiology and
Neurobiology, E6tvds Lorand University
(ELTE) (Budapest, HU)

Proteomics Research Group, ELTE
(Budapest, HU)

Institute of Anatomy ., Semmelweis
Medical University (Budapest, HU)
Department of Neurochemistry,
Research Institute of Chemistry,
Hungarian Academy of Sciences,
(Budapest, HU)

Department of Neurosurgery,
Markusovszky Hospital (Szombathely, HU)
Department of Physiology, Anatomy and
Neurobiology, University of Sciences
(Szeged, HU)

NanoScience Center, University of Central
Florida (Orlando, US)

Department of Biomedical Engineering
Cornell University (Ithaca, US)
Department of Informatics and
Mikrosystemtechnics, University of
Applied Sciences (Zweibriicken, DE)
Biological Research Center (Szeged, HU)
Institute of Experimental Medicine of
the Hungarian Academy of Sciences
(Budapest, HU)

REQUIREMENTS

Common research interest, complementary
tools and methodology, stimulating joint
research projects.

OFFERS

Our projects and methodologies, our
experience and skills in scientific research,
involvement in drug development for
pharmaceutical companies.
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