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hEAd
dr. pEtEr CHudý, MBa
phonE
+420 541 141 286
E-mAIL
[ Chudyp@FIt.VutBr.CZ ]

thEmAtIC rEsEArCh FoCus

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 aim is to introduce the group as an excellent 
research and development partner to the domestic 
and international industry and academia. the core 
of our activities is in supporting the industry with 
innovative solutions that will improve product’s 
operational characteristics, technological 
readiness and reduce the environmental impact. 
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. 

dEVELopEd tEChnoLogIEs 

ContEnt oF rEsEArCh
 � Flight dynamics modelling and simulation
 � design of embedded avionic systems (onboard 

computers, flight control systems)

rEsEArCh group ContACt
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 � 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 
light aircrafts’ advanced avionics systems. the focus 
is directed towards innovative and robust designs in 
flight controls, embedded systems, user interfaces 
and aircraft 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 
or more areas including:

 � Modeling and simulation
 � user interface design
 � Computer graphics and multimedia
 � Flight dynamics
 � SW and HW design
 � Flight controls

numBEr oF rEsEArCh posItIons 

sEnIor rEsEArCh stAFF
5

Božetechova 2, 612 66 Brno, 
Czech republic
[ www.fit.vutbr.cz/Aeroworks ]

tHIS SME INNovatIoN guIdE HaS BEEN dEvElopEd WItHIN tHE CENtropE_tt projECt aNd WaS FuNdEd By tHE CENtral EuropE prograMME (EuropEaN rEgIoNal dEvElopMENt FuNd).

aEroWorkS
/ dEpartMENt oF CoMputEr grapHICS aNd MultIMEdIa
/ FaCulty oF INForMatIoN tECHNology
/ BrNo uNIvErSIty oF tECHNology

http://www.fit.vutbr.cz/AeroWorks
mailto:chudyp%40fit.vutbr.cz?subject=
http://www.fit.vutbr.cz/AeroWorks


JunIor rEsEArCh posItIons (InCL . ph.d. 
studEnts)
4

kEy rEsEArCh EQuIpmEnt 

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
 � SW and HW rapid prototyping lab

BudgEt 

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

mAIn proJECts 
2011–2013: Smart autopilot (ta01010678, 
financed by the technology agency of the 
Czech republic)
2009–2010: light aircraft Flight Simulator 
SimStar (financed by Brno university of 
technology and Evektor)

mAIn CoLLABorAtIng pArtnErs 

CoLLABorAtIon wIth ACAdEmIC pArtnErs
 � Institute of Flight dynamics, technical 

university Munich (Munich, dE)
 � department of avionics and Control 

Systems, rzeszow university of 
technology (rzeszów, pl)

CoLLABorAtIon wIth CompAnIEs
 � Federal aviation administration 

(Washington dC, uS)
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 � Evektor (kunovice, CZ)
 � outerra (Bratislava, Sk)
 � vrg (praha, CZ)

ExpECtAtIons 

oFFErs
 � participation in projects
 � Custom based research, development and 

testing
 � prototyping of embedded systems

rEQuIrEmEnts
 � International members for our research 

team – post docs and phd students
 � Industry funding of core activities

tHIS SME INNovatIoN guIdE HaS BEEN dEvElopEd WItHIN tHE CENtropE_tt projECt aNd WaS FuNdEd By tHE CENtral EuropE prograMME (EuropEaN rEgIoNal dEvElopMENt FuNd).
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aNalySIS oF BIologICally IMportaNt
MolECular CoMplExES
/ dEpartMENt oF ExpErIMENtal BIology
/ FaCulty oF SCIENCE / MaSaryk uNIvErSIty

hEAd
proF. jIrí FajkuS
phonE
+420 54 9494 003
E-mAIL
[ FAJkus@sCI.munI.CZ ]

thEmAtIC rEsEArCh FoCus

rEsEArCh ArEA
Structure and dynamics of chromosome domains, 
chromatin, epigenetics, telomere biology, genome 
stability

ExCELLEnCE
 � plant telomere biology
 � genome stability
 � plant cytogenomics

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

dEVELopEd tEChnoLogIEs

ContEnt oF rEsEArCh
 � telomere structure, function and maintenance
 � Chromosome structure and evolution
 � Structural proteins of eukaryotic chromosomes
 � Chromosome / genome stability
 � Epigenetic regulations in 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 
further includes 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 

rEsEArCh group ContACt
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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.

FIELds oF rEsEArCh rEsuLts AppLICAtIon
 � Medicine (mainly molecular diagnostic methods, 

new approaches and materials to treat cancer)
 � Biotechnology

ALumnI proFILE
alumni are experts in telomere biology, chromatin 
structure, dNa damage response and repair.

numBEr oF rEsEArCh posItIons

sEnIor rE sEArCh stAFF
10

JunIor rEsEArCh posItIons (InCL . ph.d. 
studEnts)
22

kEy rEsEArCh EQuIpmEnt

LIst oF dEVICEs
 � Special mass spectrometers
 � automated microscope (allows monitoring of 

the parallel development of a large number of 
samples)

BudgEt 

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

kamenice 5, building a2-IlBIt,
625 00 Brno, Czech republic
[ www.sci.muni.cz ]

tHIS SME INNovatIoN guIdE HaS BEEN dEvElopEd WItHIN tHE CENtropE_tt projECt aNd WaS FuNdEd By tHE CENtral EuropE prograMME (EuropEaN rEgIoNal dEvElopMENt FuNd).

http://www.sci.muni.cz/FGP/
http://www.sci.muni.cz/FGP/
mailto:fajkus%40sci.muni.cz?subject=
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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 II 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.

kEy rEsEArCh EQuIpmEnt

LIst oF dEVICEs

nmr spectroscopy:
 � 600 MHz NMr spectrometer Bruker 

avaNCE
 � 500 MHz NMr spectrometer Bruker 

avaNCE III
 � 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

 � 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,

 � gopenMol, MolMol, gromacs, Spartan, 
Chimera, Midas plus, MoIl-view,

 � CCp4, pymol, SpdB viewer, MolScript)
 � docking software (autodock, doCk, ICM)
 � protein modelling tools (ModEllEr, grId, 

delphi, promotif)
 � x-ray software and databases (CSd, o)
 � „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

BudgEt 

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

mAIn proJECts 

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 Fp7 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 
developing interdisciplinary 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 (lC06030, 
government programme of basic research 
centres, Ministry of Education, youth and 
Sports)

mAIn CoLLABorAtIng pArtnErs 

CoLLABorAtIon wIth ACAdEmIC pArtnErs
 � Bowling green State university (Bowling 

green, ohio, uS)
 � university of louis pasteur (Strasbourg, 

Fr)
 � jacobs 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)
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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, 

CZ)
 � palacky university (olomouc, CZ)
 � university of defence (Hradec králové, CZ)

CoLLABorAtIon wIth CompAnIEs
 � aNF data – Siemens (Brno, CZ)
 � Biovendor (Brno, CZ)
 � Bruker (dE)
 � polymer Institute (Brno, CZ)
 � Contipro Group (Dolní Dobrouč, CZ)
 � Synthon (Blansko, CZ)
 � I.Q.a. (praha, CZ)

ExpECtAtIons 

rEQuIrEmEnts
 � to attract world researchers in the field, 

stability of funding

oFFErs
 � Competitive research in a young team
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CopyrIgHt: krEatura



hEAd
ZSolt kováCS, pH.d.
phonE
00 36 94 504 409
E-mAIL
[ ZskoVACs@ttk.nymE.hu ]

university of West-Hungary
károlyi gáspár tér 4. 
Szombathely, H-9700, Hungary
[ www.ttk.nyme.hu/neurobiology ]

thEmAtIC rEsEArCh FoCus 

rEsEArCh ArEA
 � Nucleosides in the brain
 � Epilepsy research
 � absence epilepsy
 � Neuroimmunology
 � Neurobiology
 � pharmacology
 � In vitro systems
 � Neuronal signalling 

ExCELLEnCE
 � Nucleoside pharmacology
 � absence epilepsy research
 � pharmacology of absence epilepsy
 � In vivo 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.

dEVELopEd tEChnoLogIEs

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.

mAIn CApABILItIEs

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

rEsEArCh group ContACt 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 other important 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

numBEr oF rEsEArCh posItIons

sEnIor rEsEArCh stAFF
3

JunIor rEsEArCh posItIons 
(InCL . ph.d. studEnts)
1

kEy rEsEArCh EQuIpmEnt

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)

tHIS SME INNovatIoN guIdE HaS BEEN dEvElopEd WItHIN tHE CENtropE_tt projECt aNd WaS FuNdEd By tHE CENtral EuropE prograMME (EuropEaN rEgIoNal dEvElopMENt FuNd).
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NEuroBIology rESEarCH group
/ FaCulty oF Natural SCIENCES



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

BudgEt

totAL (mIL. CZk/ mIL. Eur)
0.1 mil. € (2010)

pArt oF thE totAL Bud gEt From prI VAtE 
rE sourCE s (%)
0 %

pArt oF thE totAL BudgEt From ForEIgn 
rEsourCEs (%)
50 %

mAIn proJECts

 � Metabolism and distribution of 
nucleosides in the brain.

 � pharmacological characterization of 
absence epileptic seizures in the Wag/rij 
rat model.

 � patterned neuronal networks for drug 
screening applications.

AChIEVEmEnts

 � kovács, Zs., juhász, 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.

 � kovács, Zs., dobolyi, a., juhász, g., 
kékesi, k. a. (2010). Nucleoside map 
of the human central nervous system. 
Neurochem. res. 35:452-464.

 � kovács, Zs., Czurkó, a., kékesi, k. 
a., juhász, g. (2010). Clomipramine 
increases the incidence and duration of 
spike-wave discharges in freely moving 
Wag/rij rats. Epilepsy res. 90, 167-170.

 � kovács, Zs., kékesi, k. a., Szilágyi, N., 
abrahám, I., Székács, d., király, N., papp, 
E., Császár, I., Szego, E., Barabás, k., 
péterfy, H., Erdei, a., Bártfai, t., juhász, 

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 

mAIn CoLLABorAtIng pArtnErs

CoLLABorAtIon wIth 
ACAdEmIC pArtnErs

 � department of physiology and 
Neurobiology, Eötvös loránd university 
(EltE) (Budapest, Hu)

 � proteomics research group, EltE 
(Budapest, Hu) 

 � Institute of anatomy I., 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 (Zweibrücken, dE)

 � Biological research Center (Szeged, Hu)
 � Institute of Experimental Medicine of 

the Hungarian academy of Sciences 
(Budapest, Hu)

tHIS SME INNovatIoN guIdE HaS BEEN dEvElopEd WItHIN tHE CENtropE_tt projECt aNd WaS FuNdEd By tHE CENtral EuropE prograMME (EuropEaN rEgIoNal dEvElopMENt FuNd).

ExpECtAtIons

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.

LIFE SCIENCES

09/2011


