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Mgr. MICHAL HASEK

Opening speech
uvodni slovo

Governor of the South Moravian Region
hejtman Jihomoravského kraje

Dear ladies and gentlemen,

I am very happy to welcome you at the seat of the South Moravian Region on the occasion of the SoMoPro Day
at the presentation of international reinforcement of the South Moravian science.

This seemingly encoded name contains an English abbreviation which represents its main goal - to bring

top scientists of technical and scientific fields from abroad into the South Moravian Region; mainly leaders

of scientific research teams. They can then influence the development and continuation of ambitious
scientific research projects significantly as well as career development of young scientists in South Moravia.
And after almost two years of existence of this programme, I am truly excited that it is happening successfully.

I would like to thank everybody who contributed to this success and improved the quality of science

and research and therefore improved the essential source of innovations and the key factor of competitive
strength thanks to the SoMoPro programme. With such help, we can prepare the South Moravian Region
for economic recovery after the present recession has abated.

I am confident that together we will make it happen.

SoMoPro ——— International Contribution to South Moravian science



Vazené damy, vaZzeni panové,

jsem velmi rad, Ze Vas mohu pfivitat v sidle Jihomoravského kraje u pfileZitosti Dne programu SoMoPro
pii pfedstaveni mezindrodnich posil jihomoravské védy.

Tento zddnlivé zasifrovany nazev v sobé obsahuje anglickou zkratku vystihujici jeho hlavni poslani - privést
do Jihomoravského kraje $pi¢kové védce technickych a ptirodovédeckych obori ze zahranidi, zejména

lidry védecko-vyzkumnych tyma. Ti pak mohou mit zdsadni vliv na rozvoj a pokrac¢ovani ambicioznich
védecko-vyzkumnych projektt a rovnéz na kariérni rozvoj mladych védcti na jizni Moravé. Po téméf dvou
letech existence programu mam radost, Ze se to dafi.

Chci podékovat v8em, ktefi na tomto dspéchu maji podil a diky programu SoMoPro zvys$uji kvalitu védy
a vyzkumu, tedy zdsadni zdroj inovaci a kli¢ovy faktor konkurenceschopnosti. Dokdzeme tak pfipravit
region jizni Moravy na oZiveni ekonomiky po odeznéni soudasné krize. Jsem piesvédéen, Ze se ndm

to spole¢né podafi.

Mgr. Michal HASEK



prof. PhDr. PETR FIALA, Ph. D., LL.M.

Opening speech
uvodni slovo

Rector of the Masaryk University and Chairman
of the Czech Rectors Conference

rektor Masarykovy univerzity a pfedseda
Ceské konference rektor(

Arrival of quality scientific professionals from abroad is an essential condition for creation of a European
centre of excellent research and innovation. Having good university institutions and successful projects

is not enough - it should go without saying; it is also necessary to create suitable financial and social
conditions in order to offer really attractive work positions for top foreign workers in the difficult environment
of international competition. It is worth appreciation that also the representatives of the South Moravian
Region are aware of this need and they contribute significantly to the effort of universities to internationalize
the research environment in our region by means of the SoMoPro programme which is financed

by the South Moravian Region from a considerable part. SoMoPro is administered by South Moravian Centre
for International Mobility (JCMM), a well-established institution created by the South Moravian Region

and Brno universities. A co-operation between universities and the region so close and multi-layered is

far from common in Czech conditions. It represents a competitive advantage and it is an excellent condition
for development of the research and innovation potential of the South Moravian Region and its success

in an international environment.

SoMoPro ——— International Contribution to South Moravian science



Nezbytnou podminkou pro vytvofeni evropského centra excelentniho vyzkumu a inovaci je ptichod kvalitnich
védeckych pracovnikt ze zahrani¢i. K tomu nestac¢i mit ,jen“ dobré vysokogkolské instituce a uspésné
projekty - ty museji byt samoziejmosti - ale je také potfebné vytvofit vhodné finan¢ni a socidlni podminky,
abychom pro $pi¢kové zahrani¢ni pracovniky byli v nelehké mezinarodni konkurenci skute¢né atraktivnim
pracovnim mistem. Je nutno ocenit, Ze si je této potieby védoma i reprezentace Jihomoravského kraje

a prostfednictvim programu SoMoPro, ktery kraj z podstatné ¢asti financuje, vyznamné pomaha univerzitam
v jejich Gsili o internacionalizaci vyzkumného prostfedi v nasem regionu. Administrace programu SoMoPro
je zajistovana Jihomoravskym centrem pro mezinarodni mobilitu, jeZ je jiz osvéd¢enou instituci spole¢né
vytvaienou pravé Jihomoravskym krajem a brnénskymi univerzitami. Podobné tizkd a mnohovrstevna
spoluprace mezi univerzitami a krajem neni v ¢eskych podminkach zdaleka samoziejmosti. Pfestavuje
konkurené¢ni vyhodu a je vynikajicim pfedpokladem pro rozvoj vyzkumného a inovaéniho potencialu
jihomoravského regionu a jeho uspéch v mezindrodnim prostiedi.

prof. PhDr. Petr FIALA, Ph. D., LL.M.



prof. Ing. KAREL RAIS, CSc., MBA

Opening speech
uvodni slovo

Rector of the University of Technology in Brno
rektor VVysokého uceni technického v Brné

At present, four projects are being realised at the Brno University of Technology within the SoMoPro
programme: the project “Noise in semiconductor detectors of X-ray and gamma ray radiation” at the Faculty
of Electrical Engineering and Communication, Department of Physics, “Optimisation of thin film deposition
for the molecular electronic devices” at the Faculty of Chemistry, Department of Physical and Consumer
Chemistry, as well as the project “Discriminative training of speaker-normalized models for automatic
speech recognition” launched at the Faculty of Information Technology, Department of Computer Graphics
and Multimedia at the beginning of this year. And finally, the project “Synthesis of self-organized,
templated and surface-supported metal and metal-oxide nanostructures for being used in advanced

micro- and nanodevices” awaits its launch at the Faculty of Electrical Engineering and Communication,
Department of Microelectronics.

Although we have started these projects quite recently, I am happy to observe today that for our university,
SoMoPro represents an efficient tool of establishing international co-operation in the field of scientific
research, i.e. in a field that is one of priority strategic goals of the University of Technology in Brno.

At the same time, the actual co-operation with significant top scientists from abroad is a valuable benefit
for education at our faculties.

SoMoPro ——— International Contribution to South Moravian science



V ramci programu SoMoPro na Vysokém uceni technickém v Brné realizujeme v soucasné dobé ¢tyfti
projekty: na Fakulté elektrotechniky a komunikaénich technologii, Ustavu fyziky je realizovan projekt
,Sum v polovodi¢ovych detektorech rentgenova a gama zafeni®, na Fakulté chemické , Ustavu fyzikalni

a spotfebni chemie projekt ,, Optimalizace depozice tenkych vrstev pro molekularni elektronické ptistroje“
a od zadatku tohoto roku na Fakulté informaénich technologii, Ustavu po¢itadové grafiky a multimédii
projekt ,Diskriminativni trénovdni modelt normalizovanych na mluv¢iho pro automatické rozpoznavani
fe¢i“. Nakonec na své zahdjeni ¢eka i projekt ,Syntéza samouspotddanych, maskou vytvorenych a povrch
zlep$ujicich nanostruktur kovii a oxidt kovt pro vyuziti v mikro- a nanosou¢astkach na Fakulté
elektrotechniky a komunika¢nich technologii, na Ustavu mikroelektroniky.

Ackoliv jsme projekty zahdjili teprve nedavno, jiZ dnes mohu s radosti konstatovat, Ze projekt SoMoPro
pro nasi univerzitu reprezentuje efektivni ndstroj navazovani mezinarodni spolupréce v oblasti védy

a vyzkumu, tedy v oblasti, ktera patii k prioritnim strategickym cildm VUT v Brné. Samotna kooperace
s vyznamnymi $pickovymi védci ze zahranici je soucasné i cennym piinosem pro vyuku na fakultach.

prof. Ing. Karel RAIS, CSc., MBA
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prof. Ing. JAROSLAV HLUSEK, CSc., dr. h. c.

Opening speech
uvodni slovo

Rector of the Mendel University in Brno
rektor Mendelovy univerzity v Brné

At present, it is impossible to imagine the development of science and research excellence
without co-operation with the international expert community represented by top facilities.

Internationalization in pedagogical and scientific work has a whole range of significant effects: it supports
innovation and develops creativity of research teams, it significantly accelerates exchange of scientific
information and technical and technological competences, and it contributes to the development of necessary
interdisciplinary and multicultural communication and general human understanding.

The standard forms applied after 1989 (mainly support of mobility of Czech academic workers to foreign
countries) are gradually enriched with support of integration of foreign experts and re-integration
of Czech scientists into research teams of our scientific research facilities.

Activities of foreign scientists in our institutions also has a reverse effect - it is enriching for them in terms

of deeper knowledge of natural, cultural and social environment of the Czech Republic, new contacts,
experience and knowledge of quality of Czech science. Thus they become active diplomats in the development
of co-operation of Czech institutions with the world of science and research abroad.

It is demanding for a foreign scientist to integrate into a new environment and it the integration process
interferes with their family background (separation from their family or on the contrary mobility of an entire
family into a new cultural and language environment) as well as with their usual work relations on their home
university. Assistance provided by the SoMoPro programme of the South Moravian Region is very important,
even existential. Apart from support of internationalization in science and research, the programme

also creates a platform for development of an intense co-operation of scientific research institutions

and the public or private sector within the region.

SoMoPro ——— International Contribution to South Moravian science



V soucdasné dobé si rozvoj védecko-vyzkumné excelence nelze predstavit bez spoluprace s mezindrodni
odbornou komunitou reprezentovanou $pi¢kovymi pracovisti.

Internacionalizace v pedagogické a védecké praci ma fadu vyznamnych efektii: podporuje tvorbu inovaci

a rozviji kreativitu vyzkumnych tymd, vyznamné urychluje vyménu védeckych informaci a technickych

a technologickych kompetenci, podili se na rozvoji pottebné interdisciplinarni a multikulturalni komunikace
i oby¢ejného lidského porozuméni.

K standardnim formam uplatiiovanym po roce 1989 (zejména podpora mobilit ¢eskych akademickych
pracovnikil do zahrani¢i) postupné ptibyvaji podpora integrace zahranié¢nich expertd a reintegrace ¢eskych
védct do vyzkumnych tymi nasich védecko-vyzkumnych pracovist.

Pisobeni zahrani¢nich védcil na nasich institucich ma i opa¢ny efekt — obohacuje je samotné o hlubsi poznani
pfirodniho, kulturniho a spoleéenského prostiedi Ceské republiky, o nové kontakty, zkugenosti a poznéni
kvality ¢eské védy. Stavaji se tak aktivnimi diplomaty v rozvoji spoluprace ¢eskych instituci se zahrani¢nim
svétem védy a vyzkumu.

Pro zahrani¢niho védce je jeho integrace do nového prostiedi ndro¢nd a zasahuje do jeho rodinného zdzemi
(odlouéeni od rodiny nebo naopak piestéhovani celé rodiny do nového kulturniho a jazykového prostiedi)

i do zabéhnutych pracovnich vztahti na domdci univerzité. Pomoc, kterou poskytuje program Jihomoravského
kraje SoMoPro, je proto velmi vyznamna aZ existen¢ni. Kromé podpory internacionalizace ve védé a vyzkumu

vytvari také platformu pro rozvoj intenzivni spoluprace védecko-vyzkumnych instituci a vefejného, ptipadné
podnikatelského sektoru v ramci regionu.

prof. Ing. Jaroslav HLUSEK, CSc., dr. h. c.
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RNDr. MILOS SIFALDA

Opening speech
uvodni slovo

director of South Moravian Centre for International Mobility
feditel Jihomoravského centra pro mezindrodni mobilitu

Quality science in the region forms a basis of its appeal for innovative companies which depend on highly
qualified workforce and local know-how. We understand the economy based on innovative companies
as the main source of economic growth of regions.

The SoMoPro programme is a part of an integrated approach of the South Moravian Region called Regional
Innovation Strategies 3 (www.ris3.cz); the goal of this approach is to make the South Moravian Region

one of the fifty most innovative regions in Europe by means of implementation of several measures.

The programme is administered by the South Moravian Centre for International Mobility (JCMM).

SoMoPro brings several fundamental gains. Above all, there is increase in actual research quality through its
support of connection to the world research and international know-how flows. Furthermore, we endeavour
to improve education of young scientists in the region by attracting foreign scientists who will work as leaders
of scientific research teams. The last but not least, the programme strives for creation of conditions that will
help use the potential of scientists returning from abroad to the maximum.

It seems that key personalities across the political spectrum have been successfully convinced of necessity
and benefit of the SoMoPro programme in order to improve the position of the South Moravian Region as one
of the centres of European science. SoMoPro is supported not only by politicians and experts from the public
sector, but also by Brno universities and companies; such a support results into a unique form of co-operation
of all interested parties.

SoMoPro ——— International Contribution to South Moravian science



Kvalitni véda v regionu je zdkladem jeho ptitazlivosti pro inovativni firmy, které jsou zavislé na vysoce
kvalifikované pracovni sile a lokdlnim know-how. Ekonomiku zaloZenou na inovativnich firmach
chipeme jako hlavni zdroj udrzitelného ekonomického rtstu regiona.

Program SoMoPro je soudasti uceleného postupu Jihomoravského kraje, ktery ma pod nazvem Regionalni
inovaéni strategie 3 (www.ris3.cz) za cil pomoci nékolika opatfeni pfispét k tomu, aby se JMK stal jednim

z padesati nejinovativnéjsich regiont v Evropé. Program administruje Jihomoravské centrum pro mezinarodni
mobilitu.

Zasadnich pfinosd, které SoMoPro ma, je nékolik. P¥edevsim jde o zvy$eni samotné kvality vyzkumu
skrze jeho podporu napojeni na svétovy vyzkum a mezinarodni toky know-how. Dale se snaZime
zlepsit vzdélavani mladych védct v regionu pfildkdnim zahrani¢nich védci, ktefi budou pracovat jako
lidfi védecko-vyzkumnych tyma. V neposledni fadé také usiluje o vytvoteni podminek, jezZ pomohou
k maximdlnimu vyuziti potencidlu védca, ktefi se vraci ze zahranidi.

Zda se, ze o potiebnosti a pfinosu programu SoMoPro ke zlep$eni pozice JMK jako jednoho z center evropské
védy se podatilo presvédcit klicové osobnosti napti¢ politickym spektrem. SoMoPro se tési podpofe nejen
politika a odbornikd ve vefejném sektoru, ale i brnénskych univerzit a firem, coz usti ve zcela jedine¢nou

spolupraci vech zainteresovanych stran.

RNDr. Milos SIFALDA

3
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Mgr. DALIBOR BLAZEK, Ph.D.

Project ————— Regulation and function of P-TEFb
complexes
Host institution ————— Department of Internal

Hematooncology, Faculty of Medicine,
Masaryk University

Person in charge ——
doc. RNDr. Sérka PospiSilovd, Ph.D.

Transcription of the RNA Polymerase I (RNAPII) - dependent genes is a process consisting of several steps
and is tightly regulated at many levels. Recent genome-wide ChIP-seq studies have clearly demonstrated
that the transition of RNAPII from the paused state to productive elongation is a major regulatory step,
especially for genes responsive to different stimuli and development. The decision about productive elongation
is regulated by the phosphorylation of serine 2 in the C-terminal domain (CTD) of RNAPII by the positive
transcription elongation factor b (P-TEFb). P-TEFD is a heterodimer consisting of cyclin-dependent kinase
9 (cdk9) and a cyclin subunit (i.e. cyclinTy, cyclinT2 or cyclinK). P-TEFD exists in two forms: small where
“free” P-TEFb is enzymatically active, and large where kinase is inactive. The large complex (LC) consists
of Heximi, MEPCE and LARP7 proteins and 7SK small nuclear RNA. Release of the P-TEFD from its large,
inactive form is tightly regulated. The mechanism by which P-TEFb is released from its LC in not very well
understood, nor is the specific function of different P-TEFb kinases consisting of different cyclin subunits.
In this proposal, I will study the regulation of P-TEFb complexes and role of the individual cyclin subunits
in the regulation of cdkg.

SoMoPro ——— International Contribution to South Moravian science



Projekt ——— Regulace a funkce P-TEFb
komplext
Hostitelskd instiftuce ———

Interni hematoonkologickd klinika, Lékarska
fakulta, Masarykova univerzita

Skolite] ———
doc. RNDr. Sérka Pospisilova, Ph.D.

Transkripce genti zavislych na RNA Polymerdze II (RNAPII) je proces sestavajici z nékolika presné
regulovanych krokd, které jsou regulované na mnoha urovnich. Nedavné globdlni analyzy CHIP-seq jasné
ukazaly, Ze zastaveni RNAPII za promotorem a jeji ndsledné uvolnéni je jednim z hlavnich mechanismt
kontrolujicich transkripci gent uplatriyjicich se ve vyvoji a nebo v odpovédi butiky na stres. Rozhodnuti

o uvolnéni RNAPII je regulovano fosforylaci serinu 2 v C-termindlni doméné RNAPII positivnim
transkripénim elonga¢nim faktorem b (P-TEFb). P-TEFD je heterodimer sestavajici z cdkg a jednoho z cyklintt
typu C (cyklin Ty, cyklin T2 nebo cyklin K). P-TEFDb existuje ve dvou komplexech: malém, kde volné P-TEFDb je
enzymaticky aktivni, a velkém, kde je inaktivni. Velky komplex se sklddd z proteintt Heximi, MEPCE a LARP7
a 7SK malé jaderné RNA. Uvolnéni P-TEFb z velkého komplexu probiha ne zcela jasnym mechanismem, stejné
tak neni znama funkce P-TEFb sestdvajici z raznych cyklinovych podjednotek. Cilem tohoto projektu je
objasnéni regulace P-TEFb a role jednotlivych cyklinovych podjednotek pti regulaci cdkg.

Mgr. Dalibor BLAZEK, Ph.D. ——— Regulation and function of P-TEFb complexes
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Ing. PETER BYSTRICKY, Ph. D.

Project ————— LECARB - Protein-Carbohydrate
Inferactions: Pathogen Recognition Phenomena

Host institution ————— National Centre
for Biomolecular Research, Faculty of Science,
Masaryk University

Person in charge
doc. RNDr. Michaela Wimmerova, Ph.D.

Carbohydrates play an important role in many biological processes like cell recognition, signalling,
differentiation, cancerogenesis and others. Carbohydrate interactions with proteins - lectins are also involved
in the first step of pathogenic bacteria adhesion, invasion and infectivity. This project proposal is focussed
on the detailed studies of lectin-carbohydrate systems predominantly by number of new NMR techniques
which are complementary to surface plasmon resonance and microcalorimetry methods. NMR is the most
powerful method for detailed structural study of molecules involved in interactions. The advanced

NMR techniques should give details on the binding site, the identities of lectin amino acids involved

and functional groups of carbohydrate ligand involved in the interaction and other details. This information
is extremely important for effective new drug design. The proposed project will benefit from experience
with lectin-carbohydrate interactions already studied at the National Centre for Biomolecular Research

by other physico-chemical methods and from current NMR instrumentation available at the Centre.

SoMoPro —— International Contribution to South Moravian science



Projekt ——— LECARB - Inferakce protein-sacharid:
Podstata rozpozndvani patogenem

Hostitelska instituce ——— Narodni centrum
pro vyzkum biomolekul, Pfirodovédeckd fakulta,
Masarykova univerzita

Skolite] ——
doc. RNDr. Michaela Wimmerova, Ph.D.

Sacharidy hraji dileZitou roli v mnoha biologickych procesech jako bunééné rozpozndavani, signalizace,
diferenciace, kancerogeneze a dal$ich. Interakce sacharidt s proteiny - lektiny jsou mimo jiné i prvnim
krokem adheze, invaze a infektivity patogennich bakterii. Projekt je zaméfen na detailni studii systémut
lektin-sacharid, pfevazné novymi metodami NMR, které doplni informace ziskané metodami rezonance
povrchovych plasmonti a mikrokalorimetrie. NMR je nejrobustnéjsi metodou pro detailni strukturni studie
molekul podilejicich se na interakcich. Pokro¢ilé metody NMR by mély poskytnout detailni informace

o vazebném misté, identifikovat aminokyseliny lektint a funkénich skupin sacharidového ligandu,

které se ucastni interakce, a dal$i detaily. Tyto informace jsou velmi dulezité pro efektivni navrhovani novych
lé¢iv. Navrzeny projekt bude tézit z dosavadnich zkusenosti studia interakci lektin-sacharid provadénych

v Narodnim centru pro vyzkum biomolekul jinymi fyzikdlné-chemickymi metodami a ze sou¢asného NMR
pristrojového vybaveni, které je v Centru k dispozici.

Ing. Peter BYSTRICKY, Ph. D. ———— LECARB

17
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Mgr. HASSAN ELHADIDY, Ph. D.

Project ————— DETNOISE - Noise in semiconductor
detectors of X-ray and gamma ray radiation

Host institution ————— Department of Physics,
The Faculty of Electrical Engineering
and Communication, Brno University of Technology

Person in charge
prof. Ing. RNDr. Josef Sikula, DrSc.

Detector technology based on semiconductor materials which can operate at room temperature is

a strategically important area of interest in the field of international research and industrial applications

for radiation sensing. In order to achieve a significant improvement, the next generation of sensor devices
will be based on the II-VI group of semiconductor materials, which provide direct conversion with high
efficiency. The high performance of CdTe-based sensors relies upon their efficiently collecting free carriers
generated by irradiation; this ability, in turn, critically depends upon the high resistivity of this material

and its low carrier trapping. One of the key device properties required for an excellent spectroscopic
semiconductor detector is the high signal-noise ratio. So far, most effort concentrated to maximize the signal,
while much less attention was paid to noise properties of detector material and contacts. Methodology
consists in experimental study of fluctuation phenomena caused by charge carrier transport and quantum
transitions related to electron interaction with photons and phonons, and stochastic processes with long
relaxation constant due to ion diffusion. Measurable quantities are noise voltage or current and their spectral
density dependence on electric field intensity, temperature and intensity of light illumination. For electrical
characterization and determination of localized energy levels in CdTe crystals the galvanomagnetic
measurements, photoluminescence, photoconductivity and thermoelectric effect spectroscopy will be used.
The effort will concentrate to determine, evaluate and suppress noise sources originating in the material
(point defects, inclusions and precipitates, dislocation clusters), in the metal-semiconductor interface area
and in the volume of the sensor influenced by band bending due to different work functions of metal and CdTe
(CdZnTe).

SoMoPro ———— International Contribution to South Moravian science



Projekt ———— DETNOISE - Sum v polovodiovych
defekforech rentgenova a gama zdreni

Hostitelskd instituce ——— Ustav fyziky,
Fakulta elektrotechniky a komunika&nich
fechnologii, Vysoké uceni technické v Brné

Skolitel ——— prof. Ing. RNDr. Josef Sikula, DrSc.

Technologie detektort na polovodi¢ové bazi je strategicky vyznamna oblast mezindrodniho vyzkumu

a primyslového nasazeni pro detekci zdfeni. Za u¢elem dosaZeni vyrazné lepsich provoznich vlastnosti
senzori radiace se zkoumaji materidly II-VI skupiny periodické soustavy prvku. Jejich vyhodou je pfimy
pfevod zafeni na elektricky signal s velmi vysokou t¢innosti. Velkd u¢innost detektort na bazi CdTe je
zaloZena na efektivnim sbéru volnych nosi¢ti naboje generovanych ozatrenim. Tato vlastnost je kriticky zavisla
na co nejvyssi rezistivité materialu a na co nejniz$im zadrzovani nosi¢d naboje v pastech. Jedna z kli¢ovych
vlastnosti pozadovanych pro vyborny spektroskopicky polovodi¢ovy detektor je vysoky pomér signal/

$um. Dosavadni vyzkum se zejména zaméfoval na maximalizaci vystupniho signdlu detektoru, zatimco
$umové vlastnosti materidlu detektoru a jeho kontakt staly v pozadi. Metodika zkoumdni sumovych
parametrt spociva v experimentalnim studiu fluktuaénich jev zapfi¢inénych povahou transportu nosi¢t
naboje a kvantovych ptechodi souvisejicich s interakci elektront s fotony a stochastickych procesi iontové
difuize s dlouhou relaxa¢ni konstantou. Méfitelné veli¢iny jsou Sumové napéti nebo proud a zavislost jejich
spektralnich hustot na intenzité pfiloZeného elektrického pole, teploté a intenzité ozafeni. Pro posouzeni
elektrickych parametrt a stanoveni lokalizovanych energetickych urovni v krystalech CdTe budou provadéna
méfeni pomoci termoelektrické spektroskopie. Déle budou realizovdna galvanometrickd, fotoluminiscen¢ni

a fotovodivostni méfeni. Vyzkum bude zaméfen na uréeni a kvantitativni popsani zdrojt $um a stanoveni
postupu pro potlac¢eni téchto nezadoucich signalti vznikajicich v dasledku vyskytu bodovych defekti, ptimési
a shluku dislokaci v CdTe. V oblasti pfechodu polovodi¢-kov a v objemu senzoru je patrny ohyb energetickych
past v disledku rozdilnych vystupnich praci kovu a CdTe (CdZnTe).

Mgr. Hassan ELHADIDY, Ph. D. ——— DETNOISE
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ARTUR GORA, Ph. D.

Project ————— REDEHAL - Fine-funing

of haloalkane dehalogenases by access funnels
re-engineering

Host institution ————— Loschmidt

laboratories, Institute of Experimental Biology,
Faculty of Science, Masaryk University

Person in charge
doc. Mgr. Jifi Damborsky, Dr.

Methods for protein modification, redesign or de novo design are of the great importance in modern chemical
and pharmacological industry. Recent project will explore possibility of the haloalkane dehalogenases tunnels
re-engineering towards enzymes with higher selectivity and reactivity towards desired substrates. The novelty
of the proposed project lies in engineering of catalytic properties of enzymes by modification of access
tunnels. This is a new concept potentially applicable to other enzymes with buried active sites. Combination
of computational and experimental methods will provide detailed description of the free energy profiles

and barriers of the passage of water molecules and substrates/products through the access tunnels. This will
provide new insights into the role of water solvent in the catalytic mechanism of enzymes and identification
of bottlenecks for the process of enzymatic catalysis. Understanding of these mechanisms will broaden

our basic knowledge of enzymatic catalysis, which has important implications in the basic research as well

as in applications. Based on the analysis carried out, it will be possible to design new haloalkane dehalogenase
mutants with improved catalytic properties. For challenging ligand access study, new computational

methods will be developed to improve prediction of accurate tunnels re-engineering towards enzyme desired
selectivity and activity.

SoMoPro ——— International Contribution to South Moravian science



Projekt ———— REDEHAL - Zdokonalovani
haloalkén dehalogendz modifikaci vstupnich
tunelt

Hostitelska instituce ———— Loschmidt
laboratories, Ustav experimentdini biologie,
Prirodovédeckad fakulta, Masarykova univerzita

Skolitel ———— doc. Mgr. Jifif Damborsky, Dr.

Metody proteinového inZenyrstvi, raciondlniho re-designu nebo de novo designu hraji daleZitou roli

v modernim chemickém a farmakologickém primyslu. Tento projekt bude zkoumat vliv re-inZzenyrstvi tunela
enzymu halogenalkan dehalogenas na jejich aktivitu a selektivitu s cilovymi substraty. Novost navrhovaného
projektu spociva v inzenyrstvi katalytickych vlastnosti enzymi dpravou ptistupovych tuneld, predstavuyjici
novy koncept potencidlné platny pro ostatni enzymy se skrytym aktivnim mistem. Kombinace vypocetnich

a experimentdlnich metod umozni ziskat profil volné energie a bariéry priichodu molekul vody, substratt

a produktd pfistupovym tunelem. Ziskané informace poskytnou novy pohled na tlohu vody jako rozpoustédla
v katalytickém mechanismu enzymi. Pochopeni téchto mechanismi roz$iti nase zakladni znalosti enzymové
katalyzy, které jsou dtlezité jak v zakladnim, tak v aplikovaném vyzkumu. Na zakladé provedené analyzy
bude moZné navrhovat nové mutanty halogenalkan dehalogenas s lep§imi katalytickymi vlastnostmi.

Pro studium piistupu novych ligandi budou vyvinuty vypocetnich metody s cilem zpfesnit predpovédi tuneli
pro re-inZenyrstvi enzyma s pozadovanou selektivitou a aktivitou.

Artur GORA, Ph. D. ——— REDEHAL
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doc. RNDr. JANA KRAJNAKOVA, Ph. D.

Project —————— CONEMDE - Development of zygotic
and somatic embryos in conifers - from basic studies
to practical application

Host institution —————— Department of Plant Biology,
Faculty of Agronomy, Mendel University in Brno

Person in charge ——
doc. Ing. Ladislav Svoboda, CSc.

The economically relevant clonal plantation forestry as well as new forest-based biotechnology presumes
effective mass-propagation systems to produce high quality static embryo clones with specific traits.

The CONEMDE project is aiming at studying zygotic embryogenesis in conifers to develop protocols

for mass-scale production of Abies alba and Picea abies, for either conventional tree breeding purposes

or for cultivation in specific areas. The general outcomes of the project will be increased knowledge

of the zygotic embryogenesis in conifers and efficient protocols for somatic embryogenesis. The aims

will be reached by the comparison of zygotic and somatic embryogenesis on morphological, biochemical,

and molecular levels followed by comprehensive statistical analyses and modelling to recognize the specific
properties and features needed for effective somatic embryogenesis. The toolbox includes testing the effects
of heavy metal ions and investigations of polar auxin transport on development of zygotic and somatic
embryos with various analytical and molecular methods including e.g. analyses on energetic status. Thus,

it presents a novel way to study plants which do not have mutant genotypes available. The research fellow
Assoc. Prof. J. Krajiidkova and her future career plans, as an independent researcher (or group leader)

at universities or as a R&D sector expert, will greatly benefit for the updated skills in molecular biology as well
as from the lectures / practical training in management and pedagogic skills provided by the MENDELU Brno.
The research area of the CONEMDE project is important for the Europe and, therefore, also her career plans
are quite feasible. The research group will be headed by prof. Havel from MENDELU Brno (Czech Republic),

in collaboration with dr. Rein6hl (polar auxin transport), doc. Kizek (heavy metals), prof. Higgman, Finland
(zygotic and somatic embryogenesis of conifers) and prof. Vianello, Italy (bioenergetics).

SoMoPro ——— International Contribution to South Moravian science



Projekt ———— CONEMDE - Vyvoj zygotickych
a somatickych embryi jehlicnand - od zakladniho
vyzkumu k praktické aplikaci

Hostitelskd instituce ——— Ustav biologie rostlin,
Agronomickad fakulta, Mendelova univerzita v Brné

Skolitel ——— doc. Ing. Ladislav Svoboda, CSc.

Ekonomicky udrzitelné klondlni lesnictvi zaloZzené na péstovani elitnich kloni lesnich dfevin stejné jako nové
lesnické biotechnologie predpokladaji vyuziti efektivniho systému masového vegetativniho rozmnoZovani,
které umozni produkci vysoce kvalitnich klont ziskanych ze somatickych embryi se specifickymi
charakteristikami. Projekt CONEMDE je zaméfen na studium zygotické embryogeneze jehli¢nant, které
povede k vytvofeni protokolu masové produkce jedle bélokoré (Abies alba) a smrku ztepilého (Picea abies)
nebo k zapojeni se do tradi¢nich slechtitelskych programu ¢i namnozeni di‘evin pro specifické oblasti.
Obecnymi vystupy projektu budou rozsiteni znalosti o zygotické embryogenezi jehli¢nanu a efektivni
protokoly pro somatickou embryogenezi.

Cile projektu bude dosaZeno porovnanim zygotické a somatické embrogeneze na morfologické, biochemické
a molekuldrni trovni, na coz navaze komplexni statistickd analyza a modelovani, které pomuze k rozpoznani
specifickych vlastnosti a znak, které vedou k efektivni somatické embryogenezi. Zahrnuto je testovani
efektt iontu tézkych kovi a studium vlivu poldrniho transportu auxinu na vyvoj zygotickych a somatickych
embryi riznymi analytickymi a molekuldrnimi metodami v¢etné analyz energetického stavu sledovanych
bunék. Tento ptistup tedy piedstavuje novy zptsob studia rostlin, u nichZ se nevyskytuji mutantni genotypy.
Védecka pracovnice doc. RNDr. Jana Krajndkova, CSc. a jeji budouci profesni plany jako nezavislé vyzkumné
pracovnice (nebo vedouci skupiny) na univerzitach nebo jako experta v R&D sektoru budou vysoce profitovat
z prohloubenych znalosti v molekuldrni biologii stejné jako z lekci / praktického tréninku managementu

a pedagogickych schopnosti zaji§tovanych MENDELU Brno. Védecka oblast projektu CONEMDE ma
celoevropsky vyznam a proto jsou také uvedené profesni plany doc. Krajiidkové uskuteénitelné. Vyzkumna
skupina bude vedena prof. Havlem z MENDELU Brno, v tzké spolupraci s dr. Reinchlem (polarni transport
auxinu), doc. Kizkem (tézké kovy), prof. Higgman, Finsko (zygoticka a somaticka embryogeneze jehlicnanu)
a prof. Vianellem, Italie (bioenergetika).

doc. RNDr. Jana KRAJNAKOVA, Ph. D. ——— CONEMDE
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Dr. SERGIY KYRYLENKO

Project ————— METASTEM - Metabolic signaling
and energy homeostasis in human embryonic
stem cells

Host institution ————— Department of biology,
Faculty of Medicine, Masaryk University

Person in charge

prof, Ing. Petr Dvordk, CSc.

Current Proposal offers substantial progress in understanding how maintenance of pluripotency in hESC
depends on energy homeostasis. Our research goal is to investigate effects of cellular metabolic parameters
on maintaining undifferentiated status of hESCs. Our practical goal is to work out defined metabolic
conditions which deliver promoting effects on maintaining undifferentiated status of hESCs, as present
cultivation technologies do not allow for reliable stable propagation of xenobiotic-free medical grade
hESCs. Our principal hypothesis is: energy homeostasis along with metabolic signaling defines, or at least
gives very substantial impact on overall cellular signaling cascades in hESC. Our working hypothesis is:
hESCs use glycolysis to obtain their energy. Cells shift their metabolism towards oxidative phosphorylation
upon differentiation. We assume that metabolism is gradually shifted towards oxidative phosphorylation
also in cells going through a phenomenon of culture adaptation. This implies that by interventions
directed towards keeping energy homeostasis in hESC at glycolytic state we will achieve promoting effects
on maintenance of their pluripotency. The research goals will be achieved through systematic investigation
of main metabolic parameters, in particular intracellular and extracellular NAD+, NADH and their ratio,
ATP, lactate, ROS, Plasma Membrane Electron Transport along with cell surface oxygen consumption, etc.
in hESC at low, middle and high passage numbers and in their differentiated counterparts. The hypotheses
will be confirmed by purposely modifying certain metabolic parameters and investigating phenotypical
consequences of such interventions. It was agreed with the host Institution that the Applicant will establish
his own research group and build up close collaborative subprojects with research institutions in Finland,
Germany, Ukraine etc. based on his own already established connections.

SoMoPro ——— International Contribution to South Moravian science



Projekt ————— METASTEM - Metabolickd
signalizace a energetickd homeostdaze u lidskych
embryondlnich kmenovych bunék

Hostitelska instituce ——— Biologicky ustav,
Lékarska fakulta, Masarykova univerzita

Skolitel ——— prof. Ing. Petr Dvordk, CSc.

Aktualni ndvrh nabizi podstatny pokrok v pochopeni, jak se energeticka homeostaza podili na udrzeni
pluripotence u lidskych embryonalnich kmenovych bunék (hESC). Cilem naseho vyzkumu je prozkoumat vliv
bunéénych metabolickych parametri na udrzovani nediferencovaného stavu u hESC.

Praktickou ¢asti prace je experimentdlné definovat metabolické parametry, které maji podpirny vliv

na udrzeni nediferencovaného stavu hESC, jelikoZ souc¢asné kultiva¢ni technologie nepostacuji dlouhodobé
propagaci xeno-free hESC urc¢enych pro vyuziti v klinické mediciné. Nase hlavni hypotéza je: Energeticka
homeostaza spolu s metabolickou signalizaci definuje, nebo alespoii podstatné ovliviiyje, celkové bunééné
signalni kaskddy u hESC. Nage pracovni hypotéza je: hESC ziskavaji energii glykolyzou. Buriky v pribéhu
diferenciace méni metabolismus z glykolyzy na oxidativni fosforylaci. Pfedpokladame, Ze metabolismus se
postupné méni na oxidativni fosforylaci také v burikdch prochédzejicich fenoménem adaptace na kultivaéni
prostiedi. To znamend, Ze intervencemi zaméfenymi k udrZeni energetického metabolismu u hESC ve formé
glykolyzy dosahneme podpory pluripotence. Vyzkumnych ciltt bude dosaZeno prostiednictvim systematického
zkoumani hlavnich metabolickych parametrti, zejména intraceluldrniho a extracelularniho NAD+, NADH
ajejich vzdjemného poméru, ATP, laktatu, ROS, systému transportu elektront pies plasmatickou membranu,
spolu se spotiebou kysliku na buné¢ném povrchu, atd. u nizkych, stfednich a vysokych pasazi hESC a jejich
diferencovanych protéjgka. Hypotézy budou potvrzeny zamérnymi zménami nékterych metabolickych
parametrt a prozkoumdanim fenotypovych nasledk téchto zdsahti. Bylo dohodnuto s hostitelskou instituci,

Ze zadatel si zalozi vlastni vyzkumnou skupinu a vybuduje tizkou spolupraci ve formé subprojektii s vyzkumnymi
institucemi ve Finsku, Némecku, Ukrajiné atd. na zakladé svych vlastnich, jiz navazanych kontaktd.

Dr. Sergiy KYRYLENKO — METASTEM
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Dr. ALEXANDER MOZALEYV, Ph. D.

Project ———— AnoNas - Synthesis of self-organized,
templated and surface-supported metal

and metal-oxide nanostructures for being used

in advanced micro- and nanodevices

Host institution ————— Department of Microelectronics,
The Faculty of Electrical Engineering and Communication,
Brno University of Technology

Person in charge ————— doc. Ing. Jaromir Hubalek, Ph.D.

The ever-increasing demand for microminiature high-performance electronic devices has motivated
re-searchers and industry to create and commercialise nanomaterials and nanotechnologies. A great
challenge for this project is to contribute to raising the quality of nanotechnologies in South Moravia

to the top-class-level. The project seeks the development of an electrochemistry-based conception involving
the preparation, characterization and application of one- and three-dimensional orderly nanostructured
materials (metals, semiconductors, dielectrics) with versatile, tailored morphologies, anchored

to various types of substrates, for diverse purposes. The methodology involves the synthesis of self-organized,
template-assisted and surface-supported nanostructured materials: refractory metals (e.g. Ta, Nb, Ti, W),
their oxides and nanocomposites. Smart anodizing of Al and other valve metals sputtered on a substrate

for forming porous and compact anodic films is used as a key step in the sequence of fabrication procedures
for endowing the nanostructures with a particular shape, density and homogeneous distribution order.
Related technologies are electro-, physical and chemical-vapor depositions, chemical and high temperature
treatments. The morphology, composition, physical and electrical properties of nanomaterials that are

to be developed will be investigated to get insight in the formation-structure-properties relationship

and determine the areas of their utilisation. Potential applications are as multifunctional layers for prospective
micro- and nanodevices: thin film sensors, capacitors and quantum-dot-based functional coatings

for biomedicine. The project will be a team work, under the auspices of the Laboratory of Microsensors

and Nanotechnology at Brno University of Technology, in cooperation with other national and international
research groups, institutions and leading manufacturers of electronic components and systems.

SoMoPro ——— International Contribution to South Moravian science



Projekt ———— AnoNas - Syntéza samousporadanych,
maskou vytvofenych a povrch zlepsujicich nanostruktur
kovU a oxidG kova pro vyuZziti v mikro- @ nanosoucdstkdch

Hostitelsk& instituce ——— Ustav mikroelektrotechniky,
Fakulta elektrotechniky a komunikacnich technologii,
Vysoké uceni technické v Brné

Skolitel ———— doc. Ing. Jaromir Hubdlek, Ph.D..

Stale rostouci pozadavky na vyvoj miniaturnich vysokovykonnych elektronickych sou¢astek motivuje
vyzkumniky a pramysl vytvafet a komercionalizovat nanomateridly a nanotechnologie. Tento projekt je
velkou vyzvou, jak zvysit drovein kvality nanotechnologii na Jizni Moravé na spi¢kovou troven. Projekt se
zabyva vyvojem koncepce zaloZené na elektrochemii zahrnujici pfipravu, charakterizaci a aplikace 1-, 2- a 3-D
uspofddanych nanostrukturovanych materiéld (kovi, polovodi¢d, dielektrik) s riznymi pfizptisobenymi
morfologiemi, vazanymi na rtizné typy substrat( pro rozli¢né tcely. Metodika zahrnuje syntézu
nanostrukturovanych materialt (1) samouspofadanych, (2) uspofddanych pomoci masky a (3) zlep3ujicich
povrch: oxida¢né stabilni kovy (Ta, Nb, Ti, W), jejich oxidy a nanokompozity. Specidlni jemnd anodizace
hliniku a dal$ich usmérnujicich kovi naprasenych na substraty pro formovani poréznich a kompaktnich filma
je pouzita jako kli¢ovy krok v sekvenci vyrobnich procedur pro tvorbu nanostruktur pozadovaného tvaru,
hustoty a homogenniho rozlozeni uspofaddni. Minénymi technologiemi jsou elektro-fyzikalni a chemicko-
naparovaci depozice, chemické a vysokoteplotni modifika¢ni procesy. Budou studovany morfologie, sloZenti,
fyzikalni a elektrické vlastnosti vyvinutych nanomateriald, abychom nahlédli do vztahti mezi vytvafenim,
strukturou a vlastnostmi, a urcili oblasti vyuZiti. Z potencialnich aplikaci jmenujme multifunkéni vrstvy

pro budouci mikro- a nanopfistroje: tenkovrstvé senzory, kondenzatory, mikrobaterie, funkcionalizované
povrchy a uspofadané kvantové te¢ky pro biomedicinu. Tento projekt je tymova prace pod zastitou Laboratote
mikrosenzort a nanotechnologii na VUT v Brné ve spolupraci s dal$imi narodnimi a mezindrodnimi tymy,
institucemi a vedoucimi vyrobci elektronickych soudastek a systémda.

Dr. Alexander MOZALEV, Ph. D. ——— AnoNas
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LADISLAV NEJMAN, Ph.D.

Project ———— EUP - Middle-Upper Palaeolithic
transition in Cenfral Europe

Host institution ———— Department

of Anthropology, Faculty of Science,

Masaryk University

Person in charge
prof. PhDr, Jifi Svoboda, DrSc.

In order to comprehend the context and course of our own evolution, it is vital to collect and analyse data
pertaining to the economy, cultural practices and circumstances of the disappearance of Neanderthals,

the most recent and culturally sophisticated hominids, who were the bearers of a cultural system successful
for at least 230,000 years, but which ultimately proved unsuccessful. Explaining the existence and ultimate
demise of Neanderthals is also one of the central concerns in modern human evolutionary studies. A question
which has often been asked is whether Neanderthals were as complex cultural beings as our modern human
ancestors or whether they possessed a less complex culture. This research project focuses on studying hominid
economic lifeways and the environment of hominids (Neanderthals as well as H. sapiens) who lived in Central
Europe during the Middle-Upper Palaeolithic transition 50,000-30,000 years ago. More specifically, it will
focus on economic behaviour from an ecological perspective and environmental circumstances by conducting
interdisciplinary team studies of archaeological sites in South Moravia and adjoining regions from this period.
State-of-the-art scientific analytical techniques will be employed to analyze archaeological material in order
to improve our understanding of hominid lifeways during the Middle-Upper Palaeolithic transition, especially
its economic aspects, with the ultimate goal of unravelling the circumstances which led to the extinction

of Neanderthals.

SoMoPro ——— International Contribution to South Moravian science



Projekt ——— EUP - Pfechod stfedniho
a mladého paleolitu ve stfredni Evropé

Hostitelskd instituce ——— Ustav antropologie,
Prirodovédeckad fakulta, Masarykova univerzita

Skolitel ——— prof. PhDr. Jiff Svoboda, DrSc.

Pro porozuméni kontextu a pribéhu naseho biologického vyvoje je nezbytné analyzovat data vztahujici

se k prehistorické ekonomice, kulturnim zvykéim a okolnostem vymizeni kulturniho systému, jehoz
nositeli byli neandrtélci. Ti byli ve své adaptaci uspésni a to po dobu nejméné 230 oo let, pfesto se nakonec
cely jejich kulturni systém projevil jako netispésny. Vysvétleni existence a kone¢ného zdniku neandrtalct

je jednim z nejdilezitéjsich témat dnesnich studii, zabyvajicich se vyvojem ¢lovéka. Jednou z kli¢ovych
otdzek je, zda neandrtdlci disponovali podobné slozitou kulturou jako anatomicky moderni lidé, nebo byla
jejich kultura méné slozitd. Tento vyzkumny projekt se soustiedi na studii ekonomického zpisobu Zivota

a zivotniho prosttedi téchto dvou hominidil (neandrtélctt i Homo sapiens), ktefi Zili ve stiedni Evropé béhem
prechodu od stfedniho paleolitu k mladému paleolitu, tj. pfed 50 000-30 000 lety. Projekt bude konkrétné
zaméfen na ekonomické chovani v ekologickych a environmentalnich souvislostech. Budou provedeny
multidisciplindrni tymové studie archeologickych lokalit na jizni Moravé a v ptilehlych oblastech. K analyze
archeologického materidlu budou pouzity nejnovéjsi védecké metody s cilem porozumét zptisobiim Zivota
lidi béhem ptechodného obdobi od stiedniho k mladému paleolitu a s ptihlédnutim k jeho ekonomickym
aspektiim. Koneé¢nym cilem je ptibliZeni okolnosti, které ptispély k vyhynuti neandrtalca.

Ladislav NEJMAN, Ph.D. ——— EUP
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Dr. KAMIL PARUCH

Project —————— NUCLANGS - Nucleoside analogs
with targefed biological activity

Host institution ————— Chemistry Department,
Faculty of Science, Masaryk University

Person in charge ——
doc. RNDr Ctibor Mazal, CSc.

The project includes organic synthesis and biological evaluation of carbocyclic nucleoside analogs that

are envisioned to selectively modulate the activity of specific components of DNA-processing molecular
machinery (namely DNA polymerase alpha and ribonucleotide reductase). Combined with e.g. the selective
CHK:1 inhibitor we developed recently, they might induce the synthetic lethal phenotype in cancer cells.
Also proposed is the synthesis of aza- and carbocyclic analogs of the DNA polymerase alpha inhibitor -
dehydroaltenusine. The overarching concept of the proposed research is finding novel agents that would

be useful in the treatment of cancer. The proposed research efforts will be part of a compact medicinal
chemistry program that will include several research groups located mainly in the newly built campus

of Masaryk University in Brno.

SoMoPro ——— International Contribution to South Moravian science



Projekt ———— NUCLANGS - Nukleosidove
analogy s cilenou biologickou aktivitou

Hostitelskd instituce ——— Ustav chemie,
Prirodovédeckad fakulta, Masarykova univerzita

Skolitel ———— doc. RNDr. Ctibor Mazal, CSc.

Navrzeny projekt zahrnuje organickou syntézu a biologickou evaluaci karbocyklickych nukleosidovych
analogi, u kterych je o¢ekdvano, Ze budou schopny selektivné modulovat aktivitu specifickych
komponent systému, ktery fidi syntézu a opravu DNA (zejména DNA polymerazy alfa a ribonukleotidové
reduktdzy). Pokud budou tyto slou¢eniny podavany napf. se selektivnim inhibitorem CHK1 kindzy, ktery
jsme nedavno vyvinuli, mohlo by dojit k indukci synteticky letdlniho fenotypu v rakovinnych burikach.

Ddle je navrzena syntéza azaa karbocyklickych analogii inhibitoru DNA polymerazy alfa - dehydroaltenusinu.

Hlavnim nosnym tématem navrzeného projektu je identifikace novych slouc¢enin, které mohou byt
pouzitelné pro moderni lé¢bu rakovinnych onemocnéni. Navrzeny projekt bude souc¢asti kompaktniho
medicindlné-chemického programu, ktery zahrnuje nékolik vyzkumnych skupin lokalizovanych pievazné
v nové postaveném univerzitnim kampusu MU Brno.

Dr. Kamil PARUCH —— NUCLANGS
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RNDr. MARTIN PLESCH, Ph.D.

Project ————— PAQIT - Physical Aspects
of Quantum Information Theory

Host institution ————— Highly Parallel
and Distributed Computing Systems,
Faculty of Informatics, Masaryk University

Person in charge
Prof. RNDr. Jozef Gruska, DrSc.

Quantum theory, originally formulated in the first half of 20th century, is one of the basic pillars of modern
physics. Over the last decades physicists and information scientists were attracted by the potential

usage of quantum systems in the information processing. Within this project, we would like to foster

the interdisciplinary cooperation within this area between the Institute of Physics, Slovak Academy

of Sciences in Bratislava on one side and the Faculty of Informatics, Masaryk University in Brno on the other
side. During the two years research stay (from September 2010 till August 2012) [ would like to gain

and formulate new views on existing open problems in Quantum Information Theory from a common
physical-information-scientific perspective, as well as find new interesting problems and contribute

to their solutions. Focus will be given to quantum algorithms and their optimization, role of errors, noise
and decoherence and possible ways of defeating them in experiments. Joint publications, as well as long
lasting cooperation shall be the main outcomes of the project. Also the continuation of common organization
on the conference CEQIP, which takes place every spring in one of the Czech (mostly South Moravian) historic
cities, will have a direct impact into the further development of the region. During my stay, I plan to take
part in the teaching process at the University by offering lectures and seminars on QIT for Bachelor and
Master students, as well as tutoring of Master and PhD. students. In cooperation with the Faculty of Science
MU and Prof. Tomas Tyc, shall take part on popularizing activities. In particular, I would like to enhance

to interest of high schools in South Moravian Region into the Young Physicists’ Tournament and introduce
International Junior Science Olympiad into elementary schools in the region and the whole Czech Republic.

SoMoPro ——— International Contribution to South Moravian science



Projekt ———— PAQIT - Fyzikdini aspekty kvantové
teorie informace

Hostitelska instituce —— Vysoce
paralelni a distribuované vypocetni systémy,
Fakulta informatiky, Masarykova univerzita

Skolitel ———— prof. RNDr. Jozef Gruska, DrSc.

Kvantovd teorie, jejiZz podatky spadaji do prvni poloviny 2o0. stoleti, je jednim ze zdkladnich pilitd moderni
fyziky. Fyzikové a informatici byli v poslednich desetiletich inspirovani potencialnim vyuzitim kvantovych
systémi pro vypocetni ucely. Cilem tohoto projektu je dale rozvijet spolupraci mezi Fyzikalnim tstavem
Slovenské akademie véd v Bratislavé a Fakultou informatiky Masarykovy univerzity v Brné. Béhem dvouletého
vyzkumného pobytu (od zafi 2010 do srpna 2012) bych chtél ze spole¢né fyzikalné-informatické perspektivy
dospét k novym pohledtim na v sou¢asnosti znamé oteviené problémy kvantové teorie informace, jakoz i najit
nové problémy a prispét k jejich fe§eni. Zamérit se chci zejména na kvantové algoritmy a jejich optimalizaci,
na roli chyb, $umu a dekoherence v kvantovych experimentech a mozné zptisoby boje proti nim. Hlavnimi
vysledky projektu by mély byt spole¢né publikace a dlouhotrvajici spoluprace. Pokra¢ovani spole¢né
organizace workshopu CEQIP, ktery se kazdé jaro kona v jednom z ¢eskych (obvykle jihomoravskych)
historickych mést, bude mit pfimy dopad na dalsi rozvoj regionu. Béhem svého pobytu mam v umyslu
udastnit se vyukového procesu na univerzité formou pfedndsek a semindit o kvantové teorii informace (QIT)
pro bakalatské a magisterské studenty a také vedenim diplomovych a diserta¢nich praci. Rovnéz se budu

ve spoluprdci s Pfirodovédeckou fakultou a zejména s prof. Tomdsem Tycem zapojovat do populariza¢nich
aktivit. Zejména bych rad zvysil zajem jihomoravskych stfednich $kol o Turnaj mladych fyzika a uvedl
Mezinarodni olympiddu mladych védcti do zakladnich $kol v Jihomoravském kraji a v celé Ceské republice.

RNDr. Martin PLESCH, Ph.D. ———— PAQIT
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SHAKTI PRASAD RATH

Project —————— DETONATION - Discriminative
training of speaker-normalized models
for automatic speech recognition

Host institution ————— Department of Computer
Graphics and Multimedia, Faculty of Information
Technology, Brno University of Technology

Person in charge
doc. Dr. Ing. Jan Cernocky

The proposed project deals with automatic speech recognition. It builds on the applicant’s experience

with speaker normalization in speech recognition and on the experience of Speech@FIT group with acoustic
modeling and discriminative training in speech recognition. It proposes an investigation of discriminative
training of speaker normalized models allowing for building more accurate speech recognition

systems that are more adapted to the target user. Particular attention will be devoted to the application

of discriminatively trained speaker adaptations in recently proposed sub-space acoustic modeling of speech.

SoMoPro ——— International Contribution to South Moravian science



Projekt ————— DETONATION - Diskriminativni
trénovani modeld normalizovanych na mluvéiho
pro automatické rozpoznavani reci

Hostitelskd instituce ——— Ustav po&ita&oveé
grafiky a multimédii, Fakulta informacnich
fechnologii, Viysoké uceni technické v Brné

Skolitel ———— doc. Dr. Ing. Jan Cernocky

Navrhovany projekt se zabyva automatickym rozpoznavanim fe¢i. Je postaven na Zzadatelovych zku$enostech
s normalizaci na mluvé¢iho v rozpoznavani fe¢i a na zkusenostech skupiny Speech@FIT s akustickym
modelovanim a diskriminativnim trénovanim v rozpoznavani feci. Projekt se bude zabyvat vyzkumem
disktriminativniho trénovani model& normalizovanych na mluvéiho, které umozni vyvinout pfesnéjsi
systémy pro rozpoznavani fe¢i s pokrodilou adaptaci na cilové uzivatele. Zvlastni pozornost bude vénovana

aplikaci diskriminativné trénovanym adaptacim na mluvé¢iho v pfipadé sub-space modelovani feci.

Shakti Prasad RATH ——— DETONATION
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prof. Ing. EDWARD TRIFONOV, Ph. D.

Project —————— CHROMPLANT - Plant chromatin,
structure and fiction at single base resolution

Host institution
Department of Experimental Biology,
Faculty of Science, Masaryk University

Person in charge
prof. RNDr. Jifi Fajkus, CSc.

Recent developments in high throughput sequencing and sequence analyses make possible increasingly
detailed studies of chromatin. In particular, the first computer program has been developed in the Genome
Diversity Center, Haifa University, that allows to map the nucleosomes on the sequences with single base
resolution. This opens a unique possibility to study 3D structure and function of chromatin. Indeed, knowing
exact positions of the nucleosomes on the sequence, one can calculate from the lengths of the linkers between
the nucleosomes their mutual orientation and, hence, local architecture of chromatin. This is especially
important for chromatin that involves promoters, telomeres, centromeres, origins of replication etc. The project
is aimed to, specifically, plant chromatin studies. First, for computational generation of DNA bendability matrix
for plants (Arabidopsis to begin with) a large experimentally derived database of the nucleosome sequences
will be constructed in the laboratory of Prof. J. Fajkus (Masaryk Univ.) with whom we have a long standing
scientific collaboration. The nucleosome mapping procedure will be then developed, similar to currently used
program, available on public server. The 3D reconstruction of chromatin segments of interest on the basis

of the accurate nucleosome maps will be conducted by an original program under development in the Genome
Diversity Center. The standard architectural elements of plant chromatin will be revealed, for the first time
with high resolution, comparable to resolution of x-ray crystallography. The sequence-directed reconstruction
of the chromatin 3D structure will be possible for every segment of natural chromatin which cannot be done

by means of crystallography. Knowing the architecture of promoter chromatin one would be able to rationalize
interactions of promoters with transcription factors, their spatial distribution around promoters and details

of regulation of gene expression.

SoMoPro ——— International Contribution to South Moravian science



Projekt ———— CHROMPLANT - Rostlinny
chromatin, struktura a funkce s rozlisenim
na jednu bazi

Hostitelskd instituce
Ustav experimentdini biologie,
Prirodovédeckad fakulta, Masarykova univerzita

Skolitel ———— prof. RNDr. Jifi Fajkus, CSc.

Soudasny rozvoj velkokapacitniho sekvenovani a sekven¢nich analyz umozniuji stéle detailnéjsi studium
chromatinu. Konkrétné prvni poéita¢ovy program, ktery umoziuje na sekvencich DNA mapovat nukleozomy
s rozlisenim jedné baze, byl vyvinut v Genome Diversity Center, Haifa University. To otvird jedine¢nou
moznost studovat trojrozmérnou strukturu a funkci chromatinu. Znalost pfesnych poloh nukleozom

na sekvenci skute¢né umoziuje vypodcitat délky linkerd mezi nimi, jejich vzajemnou orientaci, a tudiz

lokalni architekturu chromatinu. To je zvlast dtlezité u chromatinu obsahujiciho promotory, telomery,
centromery, pocatky replikace atd. Tento projekt je specificky zaméfen na studium rostlinného chromatinu.
Nejprve bude kviili po¢ita¢ovému vytvoreni matrice ohebnosti rostlinné DNA sestavena rozsahla databaze
experimentdlné zji§ténych sekvenci nukleozomt v laboratofi Jitiho Fajkuse (Masarykova Univerzita), s nimz
mame dlouholetou védeckou spolupraci. Nasledné bude vyvinuta procedura mapovani nukleozomd, podobna
programu pouzivanému v soucasnosti, ktera bude k dispozici pies vefejné dostupny server. Prostorova
rekonstrukce zkoumanych chromatinovych useki na zdkladé presnych nukleozomovych map bude provedena
ptvodnim programem vyvijenym v Genome Diversity Center. Standardni architektonické prvky rostlinného
chromatinu budou poprvé odhaleny s vysokym rozlienim srovnatelnym s rentgenovou krystalografii.
Sekvenc¢né determinovana rekonstrukce prostorové struktury chromatinu bude v$ak mozna pro kazdy

Gsek ptirozeného chromatinu, coz nelze provést pomoci krystalografie. Znalost architektury chromatinu
promotort umozni zd@vodnit interakce promotort s transkripénimi faktory, zjistit jejich prostorové rozlozeni
v okoli promotori a detaily regulace genové exprese.

prof. Ing. Edward TRIFONOV, Ph. D. ——— CHROMPLANT
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doc. Mgr. IVAYLO ZHIVKOYV, Ph.D.

Project ————— OPTIMOLEL - Optimisation

of thin film deposifion for the molecular electronic
devices

Host institution ————— Insfitute Of Physical

And Applied Chemistry, Faculty of Chemistry,
Brno University of Technology

Person in charge
doc. Ing. Martin Weiter, Ph.D.

Project is targeted to the development of technology for preparation of organic electronic devices such

as organic solar cells, plastic lighting devices, sensors, detectors and other electronic elements. The function
of these devices is based on thin active organic layers. These organic (e.g. polymer) layers are usually very
thin (below 1 micrometer) and can be prepared by cheap mass production procedures such as printing.
Therefore the organic electronic devices can be very cheap and thus able to compete to their standard
inorganic counterpart (silicon solar cells, classic lighting devices etc.).

The main scientific and technological reason to carry out the research proposed is the necessity to improve
and develop the methods for organic thin film deposition and investigation to get application level.

One of the main problems to solve is the quality and reproducibility of the organic films for electronic
application, the stability and the long lifetime of the devices produced. The socio-economic reason

for carrying out this investigation is the great demand of new energy sources and effective lighting devices
(construction of low-cost and environmentally friendly solar cells and light emitting displays).

The research proposed aimed to improve the thin film preparation by optimization of existing thin film
deposition techniques (spin and deep coating, electrophoretic deposition) and introduction a novel techniques
as spray deposition. It is expecting that the usage of the novel spray deposition techniques will accelerate

the commercial usage of the organic semiconductors. It is also expected that the researcher’s experience

in the field of electrical measurement and data acquisition and control will contribute the development

the methods for materials characterization.

SoMoPro ——— International Contribution to South Moravian science



Projekt ——— OPTIMOLEL - Optimalizace
depozice tenkych vrstev pro molekuldarni
elektronické pfistroje

Hostitelskd instituce ——— Ustav fyzikdini
a spotfebni chemie, Fakulta chemicka,
Viysoké uceni technické v Brné

Skolitel ———— doc. Ing. Martin Weiter, Ph.D.

Projekt je zaméfen na vyvoj technologie pro ptipravu organickych elektronickych zatizeni, jako jsou
organické soldrni ¢lanky, plastové osvétlovaci zatizeni, senzory, detektory a dalsi elektronické zatizeni.
Funkce téchto zafizeni je zaloZena na aktivni organické vrstvé. Tyto organické (naptiklad polymerni) vrstvy
jsou obvykle velmi tenké (pod 1 mikrometr) a mohou byt pfipraveny metodami velkosériové produkce jakou
je naptiklad tisk. Proto organicka elektronicka zafizeni mohu byt velmi levna a tak konkurenceschopna svym
standardnim anorganickym protéjskam.

Hlavni odbornym a technologickym divodem pro realizaci projektu je potieba zlep$eni a vyvoje metod

pro depozici a charakterizaci organickych materidld s cilem dosdhnout aplikaéni drovné. Jednim z hlavnich
problému k feSeni je kvalita a reprodukovatelnost organickych tenkych vrstev pro elektronické aplikace,
stabilita a Zivotnost vyrabénych zafizeni. Mezi socioekonomické davody pro realizaci projektu patti velka
poptéavka po novych zdrojich energie a efektivnich zdrojich svétla, jaké piedstavuji organické solarni ¢lanky
a plastova osvétlovaci zafizeni s nizkou vyrobni cenou a ptiznivé k Zivotnimu prostfedi.

Piedklddany projekt zahrnuje spolupraci mezi chemicky orientovanou hostitelskou organizaci a fyzikalné

a inzenyrsky orientovanym hostujicim védcem. Navrhovany vyzkum je zaméfen na zlep$eni technologie
piipravy tenkych vrstev za pomoci optimalizace stavajicich depozi¢nich technik (rota¢ni nandseni, namaceni,
elektroforetickéd depozice) a zavedeni nové techniky sprejového nandgeni. O¢ekdvame, ze vyuziti nové
depozi¢ni techniky urychli komeréni pouziti organickych polovodi¢ti. Rovnéz oc¢ekdvdme, Ze zkusenosti
vyzkumnika v oblasti elektrickych méteni a sbéru dat pfispéji k vyvoji metod pro charakterizaci materiald.

doc. Mgr. Ivaylo ZHIVKOV, Ph.D. ——  OPTIMOLEL
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RESEARCHERS TO BE SUPPORTED IN 2011
VEDCI, KTERI BUDOU PODPORENI V ROCE 2011

Reintegration/
Incoming Grants

RG
RG
G
€
G

RG
€
IG
G
RG
IG
G

Researcher

Pavel Babica

Jan Cizek

Beatrix C. Hiesmayr
Stanislav Kozmon

Miroslava KrzyZzankova

Jana Krenkovd

Nagendra Prasad Kurumbang
Albano Carlo Meli

Emil Parvanov

Iva Sovadinova

Mario Spirek

Arman Taghavi-Chabert

Host Institution

Institute of Experimental Botany
of the AS CR

Brno University of Technology
Masaryk University
Masaryk University
Masaryk University

Institute of Analytical
Chemistry of the AS CR

Masaryk University
Masaryk University
Masaryk University
Masaryk University
Masaryk University

Masaryk University

Hostitelskd instituce

Ustav experimentdini botaniky
AV CR

Vysoké uceni technické v Brné
Masarykova univerzita
Masarykova univerzita

Masarykova univerzita

Ustav analytické chemie AV CR
Masarykova univerzita
Masarykova univerzita
Masarykova univerzita
Masarykova univerzita
Masarykova univerzita

Masarykova univerzita
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