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prof. RNDr. Ivo Frébort, CSc., Ph.D.
Feditel / executive director

Vazeni Ctenafi, je pro nas velkou cti predlozit vam uz
druhou Vyroc¢ni zpravu naseho Centra. Tato zprava odrazi
druhy kalendarni rok nasi existence - rok, ktery byl pro
nas vsechny velmi hekticky, a to zejména pro pracovniky
naseho Fidiciho Useku. Hlavnim Ukolem roku 2012 bylo
dokondit stavbu vSech budov Centra, zakoupit a insta-
lovat pfistrojové vybaveni a pfipravit infrastrukturu pro
presun vyzkumnych tym{, ktery se uskutec¢nil zacatkem
rolu 2013. Vzhledem k narocnosti Ukold se jednalo o
velmi ambiciézni program a je pro nas velkym potésenim
a potvrzenim vynikajici Urovné naseho managementu a
motivace vSech pracovnikll Centra, Ze se podafrilo viech-
ny prace vcas dokondit.

Byli jsme si vzdy védomi toho, ze Uspésny vyzkum-
ny program je mozné realizovat pouze s kvalitnimi
vyzkumnymi tymy. Také proto byl rok 2012 charakte-
rizovany fadou pohovorl se zadjemci o praci v Centru a
nebylo vibec jednoduché vybrat ty nejlepsi kandidaty
z celkového poctu 300 prihlasek, které prisly ze 30 statl
z celého svéta, vietné Japonska a USA. Celkem jsme
prijali 31 novych vé&deckych pracovnikli, 32 doktorand{
a nyni v Centru pracuji védci 12 narodnosti.

Pocatkem roku 2013 se tym Centra sklada ze 7
vedoucich védeckych pracovnikl, 17 pracovnikl na
pozici senior scientist, 65 pracovnikl na pozici junior
scientist, 57 doktorandl a 64 ¢lend technickych a
administrativnich tymQ.

Uz tyto informace dévaji predstavu o tom, jak hektic-
ky byl pro nds rok 2012. Kromé toho jsme se vSak
samoziejmé vénovali vyzkumné cinnosti a snazili se
ziskat nové vysledky, poznatky, vypracovat nové metody
a ziskat nové materidly. Uspéli jsme i v této klicové
oblasti? Jsme velmi hrdi na to, Ze odpovéd zni ANO. Nase
vyzkumné tymy ziskaly 16 novych vyzkumnych grantd,
které pomohly uspokojit rostouci potfeby pro finanéni
zajisténi védecké prace. Navzdory praci v provizornich
podminkdch a v prostordch lokalizovanych v rlznych
C¢astech mésta Olomouce, byly nase vyzkumné tymy
velmi Uspésné. Nasledujici stranky poskytuji dostatek
informaci, které toto konstatovani potvrzuji. Na tomto
misté si dovolime upozornit na nékolik z nich.

Nasi kolegové identifikovali geny Fidici infekci Zzita
houbou Claviceps purpurea a tento poznatek nabizi
moZnost zlepsit produkci ergoidnich alkaloidl pro farma-
ceuticky primysl. Jako ptisp&vek svétovému projektu
¢teni genomu psSenice byla dokoncena fyzickd mapa
kratkého ramene chromozdému 7D vhodna pro sekve-
novani. Byla také vyvinuta nova metoda pro identifi-
kaci plisfiovych mikroorganismd analyzou napadenych
listd pomoci spektrometrie. Byl objasn&n mechanismus
vzniku nékterych reaktivnich forem kysliku, které se
tvofi v rdmci primarnich reakci fotosyntézy u rostlin za
stresovych podminek (napf. vyssi teploty).

doc. Ing. Jaroslav Dolezel, DrSc.
védecky reditel / scientific director

Dear reader, it is our great privilege to present the
second Annual Report of our Centre. It reflects the se-
cond calendar year of our existence, the year which was
very hectic for all of us in the Centre and for its Man-
agement Section in particular. The main and, given the
time available, very ambitious goal was to complete con-
structions of all our buildings, purchase and install all
equipment and prepare the research infrastructure for
transfer of research teams in the beginning of 2013. It is
a great feeling for us and confirmation of the excellence
of our Management Section as well as dedication of other
staff, that all works were completed in time.

We are well aware of the fact that a successful re-
search can only be done with highly qualified and moti-
vated staff. Thus, the year 2012 was also characterized
by a number of interviews and it was a demanding job to
identify the best candidates from over 300 applications
coming from over 30 countries, including Japan and USA.
In total, our research staff increased by 31 researchers
and 32 PhD students, and currently there are scientists
of 12 nationalities working in the Centre. At the begi-
nning of 2013 the staff of the Centre consists of 7 group
leaders, 17 senior scientists, 65 junior scientists, 57 PhD
students and 64 technical and administrative staff.

These facts alone demonstrate how frantic the 2012
was. And yet, we were expected to pursue research
work and deliver new results, discoveries, methods and
unique materials. Did we succeed in this key area of our
activity? We are happy and proud to say that the answer
is YES. Our research teams won 16 new research grant
awards, which secured the growing needs for funding.
Despite working in provisional facilities and being loca-
ted in different parts of the town, the research work of
our teams was successful and highly productive. The fo-
llowing pages provide enough support for this statement
and here we would like to mention just a few important
results.

Our colleagues identified genes controlling the infec-
tion of rye by fungus Claviceps purpurea and this finding
opens avenues for improved production of ergot alka-
loids for pharmaceutical industry. As a contribution to
the global effort to sequence the huge genome of wheat,
a ready to sequence physical map of the short arm of
chromosome 7D was completed. A new procedure was
developed for diagnosis of fungal pathogens by direct
measurements from infected leaves using mass spectro-
metry. The mechanism of formation of reactive oxygen
species during primary reactions of photosynthesis in
plants under stress conditions, such as heat stress was
described.
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Védecky vykon a produktivita se ¢asto hodnoti podle
poctu a kvality publikaci. I v tomto ohledu vyzkum-
né tymy naseho Centra excelovaly a pocet publikaci
ve védeckych Casopisech byl oproti roku 2011 témér
dvojnasobny. Stoji za zminku, Zze nasi kolegové se spolu-
autorsky podileli na dvou clancich v ¢asopise Nature -
jednom z nejprestiznéjsich védeckych &asopisi vibec.
Védeclti pracovnici Centra také vydali jako editofi dvé
védecké knihy v prestiznim nakladatelstvi Springer.

Jednim z mandéatt naseho Centra je prispét k preno-
su novych technologii a know-how do pracovist apliko-
vaného vyzkumu a praxe. Hlavnim cilem je posilit
biotechnologicky a zemédélsky sektor v regionu Hana
a obecné v celé Ceské republice. I v této oblasti jsme
byli v roce 2012 Uspésni, jak to mimo jiné dokumentuji
patenty udélené pracovnikim Centra, rostouci objem
zakazkového vyzkumu a také nékolik nové navazanych
spolupraci s regionalnimi firmami.

Bezpochyby hlavni akci Centra v roce 2013 bude
poradani mezinarodni konference “Green for Good II”,
ktera probéhne ve dnech 17. - 21. ¢ervna a ktera bude
vénovana biotechnologiim rostlin. Konference se bude
konat pod zastitou Evropské biotechnologické federace
a Biotechnologické spole¢nosti Ceské republiky a jeji
zahajeni 17. ¢ervna bude spojeno se slavnostnim oficial-
nim otevienim Centra.

Vérime, ze Vyrocni zprava, kterou pravé drzite, vas
presvéddi o tom, ze nase Centrum se rychle a Uspés-
né rozviji a ze ma energii a potencidl stat se vyznam-
nym hracem na poli rostlinné biologie a biotechnologie.
Vazime si vaseho zajmu o nasi praci.
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prof. RNDr. Ivo Frébort, CSc., Ph.D.
feditel / executive director
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The scientific output and productivity are often jud-
ged by the number and quality of publications. There is
no doubt that we have excelled in this respect, as the
number of our papers in scientific journals almost dou-
bled as compared to 2011. It is worth mentioning that
our colleagues co-authored two papers in the Nature,
one of the most prestigious scientific journals. They also
edited two scientific books, both published by the re-
spected publishing house Springer.

One of the mandates of our Centre is to contribute
to the transfer of know-how and new technologies to
applied research and industry. The vision is to stren-
gthen the agricultural and plant breeding sectors in the
region Hana and in the Czech Republic in general. We
are gradually advancing also in this area as documented
by patents awarded to our Centre, increasing volume of
contracted research and several new partnerships esta-
blished with regional companies.

The major event for our Centre in 2013 will be the
international conference on plant biotechnology “Green
for Good II”, which will take place on June 17-21. The
meeting, held under auspices of the European Federa-
tion of Biotechnology and the Biotechnological Society
of the Czech Republic, will be commemorated with the
grand official opening of our Centre on June 17.

We hope that the Annual Report you are holding will
convince you that our Centre has been rapidly develo-
ping and has enough capacity and energy to establish
itself a major player in plant science and biotechnology
research. We appreciate your interest in our work.

doc. Ing. Jaroslav Dolezel, DrSc.
védecky reditel / scientific director
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PREDSTAVENI CENTRA REGIONU HANA PRO BIOTECHNOLOGICKY A ZEMEDELSKY
"VYZKUM
Vznik Centra regionu Ha’né, pro bio- P Centrum molekularni biologie a genetiky
technologicky a zemedelsky vyzkum je b Univerzita Palackého
vysledkem spoluprace mezi Univerzitou Centre of Molecular Biology and
Palackého v Olomouci a olomouckymi @ Palacky University

pracovisti Vyzkumného ustavu rostlin-
né vyroby, v. v. i. (Oddélenim zelenin
a specialnich plodin) a Ustavu experi-
mentalni botaniky AV CR, v.v.i. (Cen-
trem strukturni a funkcni genomiky
rostlin). Kazdy zucastnény subjekt do
tohoto spole¢ného projektu vlozil své
nejlepsi odborniky, specifické know-
-how a vybrané Spickové technologie.
Centrum umoznilo podstatné roz-
sifeni vyzkumnych kapacit univerzity i
jejich partner(, koncentraci védeckého
potencialu na jednom misté a podpo-
ruje efektivni pFenos vysledkl védy a
vyzkumu do aplikacni sféry, coz jsou
jedny z hlavnich cild &innosti Centra.

Jednim z dalsich cild je ochrana dusevniho vlast-
nictvi vysledkl vyzkumu a jejich poskytovani exter-
nim subjektdim v regionu i mimo né&j formou licenci.
Dale smérujeme k intenzivnéjSimu uplatfiovani nej-
progresivnéjsich biotechnologii v aplikacni sfére a
posileni konkurenceschopnosti regionalnich podnikd,
kdy v soucasné dobé zejména v oboru zemédélstvi je
znacny prostor pro zlepsovani.

Centrum regionu Hana predstavuje spojeni mezi
akademickou a podnikatelskou sférou nejen z oblasti
zemedglstvi, ale i farmacie a dalSich obord. Priori-
tou je orientace na spolecnosti v Ceské republice,
vyznamnymi partnery jsou ale i zahrani¢ni a nadna-
rodni spolecnosti, Centrum tedy plsobi i nad rdmec
Ceské republiky.

Naplfiovani uvedenych cild Centra mize prinést olo-
mouckému regionu zlepSeni ve vyvoji sofistikovanych
rostlinnych biotechnologii a posilit tak oblasti zemédél-
stvi a Slechtitelstvi, které maji na Hané mnohaletou tradi-
ci. Intenzivni rozvoj biotechnologického a zemédélského
vyzkumu a naslednd aplikace vysledkl do praxe mize
rovnéz vytvofit idedlni podminky pro setrvani védeckych
kapacit v regionu, a zabezpedit jejich zapojeni do trans-
feru nejnovéjsich technologii pfimo do praxe.

Centrum aplikovaného vyzkumu zelenin a specialnich plodin

Vyzkumny Ustav rostlinné vyroby, v. v. i.

Centre of Aplied Research of Vegetables and Special Crops

Crop Research Institute
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The Centre of the Region Hana for Biotechnologi-
cal and Agricultural Research is a result of cooperation
among the Palacky University in Olomouc and Olomouc
branches of the Crop Research Institute (Department
of Vegetables and Special Plants) and the Institute of
Experimental Botany of the Academy of Sciences of the
Czech Republic (Centre of Plant Structural and Functional
Genomics). Each partner contributes special know-how,
highly qualified research staff and advanced technolo-
gies.

The Centre facilitated increase in research capacity
of the university and its partners, concentration of the
scientific potential at one place and transfer R&D results
effectively into the commercial sector. These activities
belong to the main goals of the Centre.

Another goal is to protect the
intellectual property of research and
development results and to license these
results to commercial subjects inside
and outside the region. Our objective is
to support the application of the most
progressive biotechnologies in commer-
cial sector to strengthen the competiti-
veness of regional companies. Especially
in agricultural sector there is significant
room for improvement.

The Centre acts also as a link between
academia and the commercial sector in
the field of agriculture, pharmacy, and
other areas. Priority is to cooperate with
companies in Czech Republic neverthele-
ss international and global companies are
our important partners as well.

Successful realization of these goals shall bring
innovative and advanced plant biotechnology into the N

o4 region and strengthen the agricultural and breeding
i sectors, which have a long tradition in the Hana region.
Intensive development of biotechnological and agricultu-
ral research together with resulting technology transfer
will also create ideal conditions for retaining scientists in
the region and ensure their participation in both applied
r# h and _‘ chnology transfer process. x

—ad TR
Centrum strukturniafunkcni genomiky rostlin,
— Ustav experimentaini botaniky AV CR, v. v. i.
Centre of Plant Structural and Functional Genomics,
Institute of Experimental Botany AS CR
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Rada centra
Predstavenstvo

prof. RNDr. lvo Frébort, CSc., Ph.D. - Feditel
doc. Ing. Jaroslav Dolezel, DrSc.- védecky reditel

Védecka rada

Technologické centrum UP
vedouci: prof. Mgr. Marek Sebela, Dr.

0Oddéleni biochemie proteinl a proteomiky
vedouci: prof. Mgr. Marek Sebela, Dr.

0ddéleni biofyziky Technicko-hospodarské oddéleni
vedouci: prof. RNDr. Petr Ilik, Ph.D. | vedouci: Ing. Jana Zimova

Centralni laboratore a podpora vyzkumu
vedouci: doc. RNDr. Petr Tarkowski, Ph.D.

H vedouci: Mgr. Lucie Szii¢ov4, Ph.D.

' Oddéleni transferu vysledka Vav

Centrum molekularni biologie a genetiky UP
vedouci: prof. Ing. Miroslav Strnad, CSc., DSc.

0Oddéleni ristovych regulatord
vedouci: prof. Ing. Miroslav Strnad, CSc., DSc.

: ‘ Oddéleni vzdélavani a¥ozvoje lidskych zdrojt Vzdélavaci jednotky
ufl vedouci: RNDr. Martina Spundova, Ph.D. PFF UP

0ddéleni molekularni biologie
vedouci: doc. Mgr. Petr Galuszka, Ph.D.

7\
Oddéleni bunécné biologie Proiektovy 4
8 j rojektovy servis v .
vedouci: prof. RNDr. Jozef Samaj, DrSc. ) UPy Verejnost

Centrum strukturni a funkéni genomiky rostlin
- UEB AV CR, v.v.i.

vedouci: doc. Ing. Jaroslav Dolezel, DrSc.

Laboratof struktury genomu obilovin a picnin
vedouci: Ing. Hana Simkova, CSc.

Laboratof biologie agronomicky vyznamnych znaka
vedouci: Mgr. Miroslav Valarik, Ph.D.

Laboratof proteomiky bunéénych struktur

vedouci: Ing. Bedta Petrovskd, Ph.D. if‘ n {H‘,—t L 4 {E'.f

L")
Laboratof bioinformatiky ‘ I
douci: Jan Bartos, Ph.D. : -
vedouci: Jan Bartos, " L’? 3
i L]
- " — |
Centrum aplikovaného vyzkumu zelenin
a specialnich plodin, VURV, v.v.i. L; T‘ N
vedouci: Ing. Karel Dusek, CSc. T .‘*’! af- ] "

0ddéleni genetickych zdroju zelenin, léivych rostlin
a specialnich plodin
vedouci: Ing. Karel Dusek, CSc.
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Council
Board of Directors

Ivo Frébort - Executive Director
Jaroslav DolezZel - Scientific Director

Technological Centre UP
head Marek Sebela

Department of Protein Biochemistry and Proteomics
head Marek Sebela

Scientific Board

Department of Biophysics
head Petr Ilik

Central Laboratories and Reseach Support
vedouci: doc. RNDr. Petr Tarkowski, Ph.D.

Centre of Molecular Biology and Genetics UP
head Miroslav Strnad

Department of Growth Regulators
head Miroslav Strnad

Department of Molecular Biology
head Petr Galuszka

Department of Cell Biology
head Jozef Samaj

Public

Centre of Plant Structural and Functional
Genomics, IEB AS CR

head Jaroslav Dolezel

Laboratory of Structural Genomics of Cereal
and Forage Crops
head Hana Simkové e

Laboratory of Biology of Agronomically Important Traits
head Miroslav Valrik

Laboratory of Proteomics of Cell Structures
head Beata Petrovska

e

Laboratory of Bioinformatics
head Jan Barto3 ’

Centre of Applied Research of Vegetables
and Special Crops, CRI

head Karel Dusek

Department of Genetic Resources for Vegetables,

Medicinal and Special Plants
head Karel Dusek
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VEDOUCI VYZKUMNYCH JEDNOTEK

prof. RNDr. Ivo Frébort, CSc., Ph.D.

je reditelem Centra regionu Hana pro biotech-
nologicky a zemédélsky vyzkum. Vystudo-
val Univerzitu Palackého v Olomouci a Ph.D.
v oboru ,Bioresources Science" ziskal na
Tottori Univerzité v Japonsku. Je autorem
vice nez 100 odbornych védeckych publika-
ci, vénujicich se vyzkumu predevsim v oblasti
biochemie, enzymologie a molekularni
biologie. Jeho nejnovéjsi prace a projekty
se tykaji zejména rostlinné biotechnologie a
pripravé GM rostlin.

Od roku 1988 plisobi na PEF UP v Olomouci,
pricemz od roku 2005 jako profesor v oboru
biochemie. Je clenem celé rady prestiznich
spoleCnosti a resitelem nebo spoluresitelem
vice nez 30 védecko-vyzkumnych projektd.

prof. Mgr. Marek Sebela, Dr.

je vedoucim vyzkumného programu Proteino-
va biotechnologie a také vyzkumné jednot-
ky Technologické centrum UP. Je profesorem
biochemie na PfF UP a souCasné vedoucim
Katedry biochemie. Prof. Sebela plsobi na PiF
UP v Olomouci od roku 1994, zabyva se bioche-
mii, enzymologii a protemikou. Je autorem
vice nez 80-ti védeckych praci a ¢lenem celé
fady prestiznich védeckych spolecnosti. Prof.
Sebela je Fesitelem nebo ¢lenem Fesitelského
kolektivu nejméné dvaceti grantovych projek-
td.

prof. Ing. Miroslav Strnad, DSc.

je vedoucim vyzkumného programu Chemic-
ka biologie a genetika. Vystudoval Mendelo-
vu zemeédélskou univerzitu v Brné a ziskal
zde i své vedecké hodnosti, nicméné od
roku 1983 plsobi v Ustavu experimentdl-
ni botaniky Akademie véd CR v.v.i. V roce
1996 se stal vedoucim spolecné Laboratore
ristovych reguldtord PFirodovédecké fakulty
UP v Olomouci a UEB AV CR v Olomouci.
Prof. Strnad se zabyva rostlinnymi hormony,
medicinalni a biologickou chemii. Jeho
vyzkumna skupina béhem doby své existence
navézala celou fadu mezinarodnich kontaktd
v oblasti analyzy rostlinnych hormon(. Cast
pracovisté se také zabyva syntézou novych
organickych latek s ddleZitymi biologickymi
vlastnostmi. Prof. Strnad je autorem nejméné
200 odbornych védeckych publikaci a rady
patentll po celém svété. Je clenem celé Fady
mezinarodnich spolecnosti a resSitelem vice
neZ 30-ti narodnich i mezinarodnich projektd..

is the Executive Director of the Centre of the
Region Hana for Biotechnological and Agricul-
tural Research. He graduated at the Palacky
University and received Ph.D. in “Bioresources
Science” at Tottori University in Japan. He is
the author of more than 100 scientific papers
mainly in biochemistry research, enzymology
and molecular biology. Some of his publica-
tions also deal with biotechnological approa-
ches, including cloning and GMO. Since 1988,
he has been employed by Palacky University
and since 2005 he has been appointed full
professor and the head of the Department of
Biochemistry. He is a member of a number of
prestigious professional societies and a chief
investigator or co-investigator in more than
30 scientific-research projects.

is the head of the research program Protein
Biotechnology and also the head of the
research department Technological Centre.
He is a professor of biochemistry at Palacky
University and also the head of the Department
of Biochemistry. Prof. Sebela has been
working at Palacky University since 1994. He
specializes in biochemistry, enzymology and
proteomics. He is the author of more than 80
scientific papers and a member of a number
of prestigious scientific societies. Prof. Sebela
is an investigator or co-investigator in more
than 20 grant projects.

is the head of the research program Chemical
Biology and Genetics. He graduated from
Mendel University of Agriculture in Brno where
he obtained his scientific degrees as well.
Since 1983, he has been employed by the
Institute of Experimental Botany, Academy
of Sciences CR (IEB AS CR), Olomouc. In
1996 he was appointed the head of the joint
laboratory of growth regulators — cooperation
between Faculty of Sciences, Palacky Univer-
sity in Olomouc, and IEB AS CR. Prof. Strnad
specializes in plant hormones, medicinal and
biological chemistry. The laboratory of growth
regulators has been involved in a number of
international collaborative projects focused on
plant hormone analysis. Part of the labora-
tory is also involved in the synthesis of new
organic substances with important biologi-
cal properties. Prof. Strnad is the author of
more than 200 scientific papers and number
of patents granted worldwide. He is also a
member of a number of international societies
and investigator in more than 30 national and
international projects.
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doc. Ing. Jaroslav Dolezel, DrSc.

je védeckym freditelem Centra a soucas-
né vedoucim vyzkumného programu Nové
materialy a metody Slechténi rostlin. Od roku
1983 je zamestnan v Ustavu experimental-
ni botaniky Akademie véd CR v. v. i. Jeho
hlavnim védeckym zamérenim je struktu-
ra a evoluce rostlinnych genomd, aplikace
pritokové cytometrie k analyze jaderného
genomu, mapovani a sekvenovani genomd
zemeédélsky vyznamnych plodin. Béhem
své védecké kariéry absolvoval celou fradu
odbornych stazi a je autorem vice nez 150
¢lankd v impaktovanych ¢asopisech, editorem
dvou knih a resitelem nebo ¢lenem resitelské-
ho kolektivu u vice nez 20 projektd.

prof. RNDr. Jozef Samaj, DrSc.

je vedoucim vyzkumného programu Rostlin-
né biotechnologie a také oddéleni bunécné
biologie. Vystudoval PfF Univerzity Komenské-
ho v Bratislavg, plsobil mj. na Biocentru
Videnské Univerzity a na Institute of Cellular
and Molecular Botany, University of Bonn. Od
roku 2009 je profesorem botaniky na PFF UP,
kde také plsobi. Je autorem vice nez 100
odbornych védeckych publikaci, vénujicich
se vyzkumu v oblasti molekularni bunécné
biologie rostlin, molekularni biologie a bioche-
mie, proteomiky, rostlinné biotechnologie,
cytoskeletonu, signallingu, vezikuldrniho
transportu, endocytézy a stresu. Je clenem
nékolika védeckych spole¢nosti a doposud
byl FeSitelem nebo spolufesitelem vice nez 20
grantovych projektd.

Ing. Karel Dusek, CSc.

je vedoucim vyzkumného programu Fytofar-
ma, genetické zdroje zelenin, IécCivych,
aromatickych a koreninovych zelenin a
vedoucim oddé&leni genetickych zdrojti zelenin,
Ié¢ivych rostlin a specidlnich plodin. Vzdéla-
ni ziskal na fakulté agronomické, Vysoké
Skole zemédélské v Brné, externi kandidat-
ské studium ukoncil na Zemédélské akademii
Timirjazeva v Moskvé. Ing. Dusek se vénuje
vyzkumu zameérenému na Slechténi zelenin,
IéCivych, aromatickych a koreninovych rostlin.
Jeho pracovisté, VURV v. v. i., se také vénuje
shromazdovani a udrzovani genetickych zdrojd
a jejich vyuziti ve Slechténi. Je autorem vice
nez 40-ti pdvodnich odbornych praci, ¢lenem
deviti védeckych a odbornych spolecnosti a
resitelem nebo spolufesitelem narodnich a
mezinarodnich vyzkumnych projektl. Je také
spoluautorem ptvodni ¢eskoslovenské odrlidy
levandule Beata.

is the Scientific Director of the Centre and the
head of the research program Novel Materi-
als and Methods for Plant Breeding. Since
1983 he has been working for the Institute
of Experimental Botany, Academy of Sciences
CR (IEB AS CR). His scientific specialization
is plant gene structure and evolution, flow
cytometry application to nucleus genome
analysis, genome mapping and sequencing
of economically important crops. During his
scientific career, prof. Dolezel has participated
in @ number of scientific exchanges. He is the
author of more than 150 scientific papers in
impacted journals, the editor of 2 books and
investigator or co-investigator in more than
20 projects.

is the head of the research program Plant
Biotechnology and the head of the Cell Biology
Department. Professor Samaj graduated from
Comenius University, Bratislava. He worked
in the Biocentre of Vienna University and at
the Institute of Cellular and Molecular Botany,
University of Bonn. Since 2009 he has been
a Professor of Botany at Palacky University,
Faculty of Science. He is the author of more
than 100 scientific papers focused on research
in plant molecular cell biology, vesicular
trafficking, endocytosis and stress. He is a
member of several scientific societies and so
far has been the author or co-author of more
than 20 grant projects.

is the head of the research program Phytofarm
and Genetic Resources of Vegetables, Medici-
nal, Aromatic and Culinary Plants and the
head of the department of Genetic Resources
for Vegetables, Medicinal and Special Plants.
He graduated from the University of Agricul-
ture Brno, Faculty of Agronomy, external
candidate study finished at K. A. Timiryazev
Agricultural Academy, Moscow. He is specia-
lized in the breeding of vegetable, medicinal,
aromatic and culinary plants. His department
is also involved in the collection and preserva-
tion of genetic resources and their utilization
in breeding. He is the author of more than
40 original scientific studies, a member of
nine scientific and professional societies and
investigator or co-investigator in national and
international research projects. He is also
the co-author of an original Czechoslovak
lavender variety "Beata’.
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M Univerzita Palackého
v Olomouci

m Ustav experimentalni
botaniky AV CR, v. v. i.

Vyzkumny Ustav rostlinné
vyroby, v. v. i.

NAZEV CASTKA (KC) V%
PARTNER AMOUNT (CZK) IN %

Univerzita Palackého v Olomouci
Palacky University Olomouc 514818079 63 %
Ustav experimentdini botaniky AV CR, v. v. i.
Institute of Experimental Botany AS CR 207092114 26%
Vyzkumny ustav rostlinné vyroby, v. v. i.
Crop Research Institute 85934997 11%
CELKEM / TOTAL 807 845 190 100 %
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Z Cinnosti na tomto vyzkumném programu v roce
2012 Ize uvést publikace nékolika praci vénovanych
charakterizaci rostlinnych enzym{. Franc V. et al. (J.
Proteomics 2012, 75, 4027-4037) analyzovali lokali-
zaci a chemickou strukturu sacharidovych tetézcl
vazanych v molekule rekombinantni cytokininoxi-
dasy/dehydrogenasy z kukufice. Bylo nalezeno Sest
obsazenych N-glykosylac¢nich mist s vdzanymi oligo-
mannosovymu Fetézci. Autofi Clanku Frommel J.
et al. (Amino Acids 2012, 43, 1189-1202) pfripravili
fadu syntetickych aldehydovych substratl aminoal-
dehyddehydrogenasy obsahujicich dusikaty hetero-
cyklus (pyridinové, pyrimidinové a purinové deriva-
ty) a provedli méfeni jejich premény plsobenim
vybranych isoenzyml z rajéete a hrachu. Pokud
jde o vyvoj novych metodickych postupl, Chalupo-
va J. et al. (J. Mass Spectrom. 2012, 47, 978-986)
predstavili postup identifikace plisfiovych mikroor-
ganisml pomoci MALDI-TOF hmotnostni spektrome-
trie intaktnich spor a databaze namérenych profilo-
vych hmotnostnich spekter povrchovych proteind.
Tato metodika je vhodna pro diagnostiku houbovych
patogenl zemé&dé&lsky vyznamnych rostlin nebot
umozfiuje méfeni pfimo z napadenych listd. Pracovis-
té rovnéz prispélo experimenty ke studii Bielach A. et
al. (Plant Cell 2012, 24, 3967-3981), ktera se vénuje
fyziologii vyvoje vedlejdich kofenl rostlin a souvislosti
mezi timto procesem a hladinou hormon( cytokyni-
nl. Posterova prezentace s nazvem ,Newly characte-
rized aldehyde dehydrogenases from maize" autord
Tylichova M. et al. ziskala na konferenci 16th Inter-
national Workshop Enzymology and Molecular Biology
of Carbonyl Metabolism (zdmek PI6n, Némecko, 10.
- 14. 7. 2012) cenu Henry and Esther Weiner Award
jako nejlepsi ve své kategorii.

Dale bylo studovano zejména fotooxidativni posko-
zeni proteind fotosyntetického aparatu (fotosystému
II) u sinic a vysSich rostlin. Experimenty provedené
na thylakoidnich membranach izolovanych z modelo-
vé sinice Synechocystis sp. PCC 6803 a listd $penatu
ukazaly, Ze oxidativni poskozeni proteind ve fotosysté-
mu II na svétle vysoké intenzity je zplsobeno plisobe-
nim singletniho kysliku tvorfeného ve fotosystému II
pirenosem excita¢ni energie z tripletniho chlorofylu na
molekularni kyslik Sinha R.K. et al. (Plant Cell Environ
2012, 35, 806-818). Tvorba singletniho kysliku byla
monitorovana pomoci elektronové paramagnetické
resonancni spektroskopie s vyuzitim vhodnych , vychy-
tavacl spinl®. Vysledky experimentl provadé&nych na
thylakoidnich membranach z listl Spenatu ukazaly,
ze k tvorbé singletniho kysliku dochazi pfi poskozeni
donorové strany fotosystému II Yadav a Pospisil (PLoS
ONE 2012, 7(9), e45883). Tvorba singletniho kysli-
ku koreluje s tvorbou alkylovych radikald tvorenych
oxidaci proteind. Domnivdme se, Ze singletni kyslik
je tvoren dekompozici tetroxidu vzniklého rekombina-
ci peroxylovych radikall. Dale se podafilo se ukazat,
ze malé chlorofylové proteiny tvofené ve fotosynteti-
zujicich organismech pfi nadmérné ozarenosti chrani
dilezité fotosyntetické proteiny pred oxidativnim
poskozenim. Podstata jejich ochranné role spociva ve
vazbé volnych molekul chlorofylu, které se uvoliuji
z fotosyntetickych proteind pti nadmérné ozarenosti.

PROTEINOVA BIOTECHNOLOGIE

In 2012, several papers devoted to the characte-
rization of plant enzymes were published in frame of
this research program. Franc V. et al. (J. Proteomics
2012, 75, 4027-4037) analyzed the localization and
chemical structure of carbohydrate chains in the mo-
lecule of a recombinant cytokinin oxidase/dehydroge-
nase from maize. There were six occupied N-glycosy-
lation sites found with attached oligomannose chains.
Frommel J. et al. (Amino Acids 2012, 43, 1189-1202)
prepared a series of synthetic aldehyde substrates of
aminoaldehyde dehydrogenase containing a nitroge-
nous heterocycle (pyridine, pyrimidine and purine de-
rivatives) and performed measurements of their con-
version by selected isoenzymes from tomato and pea.
As regards to the development of new methodological
approaches, Chalupova J. et al. (J. Mass Spectrom.,
2012, 47, 978-986) introduced a procedure for iden-
tifying fungal microorganisms using MALDI-TOF mass
spectrometry of intact spores and a database of
acquired mass spectrometric profiles of surface pro-
teins. This methodology is useful for diagnosis of fun-
gal pathogens of agriculturally important plants as it
allows direct measurements from infected leaves. The
department also contributed to the study of Bielach A.
et al. (Plant Cell 2012, 24, 3967-3981), which focused
on physiology of lateral root development and conne-
ction between this process and the level of cytokinin
hormones. A poster presentation entitled “*Newly cha-
racterized aldehyde dehydrogenases from maize” by
Tylichova M. et al. was awarded the Henry and Esther
Weiner Award for the best in its category at the 16th
International Conference Workshop Enzymology and
Molecular Biology of Carbonyl Metabolism (PIén Ca-
stle, Germany, July 10-14, 2012).

In 2012, we studied the photooxidative damage
of the photosynthetic apparatus protein (photosystem
IT) in cyanobacteria as well as in higher plants. The
experiments performed on thylakoid membranes iso-
lated from the model cyanobacterium Synechocystis
sp. PCC 6803 and spinach leaves showed that the oxi-
dative damage of proteins in photosystem II in high
intensity light is due to the action of singlet oxygen
formed in photosystem II by the transfer of excitation
energy from triplet chlorophyll to molecular oxygen
Sinha R.K. et al. (Plant Cell Environ 2012 35, 806-
818). The formation of singlet oxygen was monito-
red by electron paramagnetic resonance spectroscopy
using the appropriate ,spin scavengers". The results
of experiments performed on thylakoid membranes
resonance spectroscopy using the appropriate ,spin
scavengers". The results of experiments performed
on thylakoid membranes of spinach leaves showed
that the formation of singlet oxygen occurs when the-
re is a damage of the donor side of photosystem II
Yadav and Pospisil (PLoS ONE 2012, 7(9), e45883).
The formation of singlet oxygen correlates with the
formation of alkyl radicals formed by the oxidation of
proteins. We believe that singlet oxygen is formed by
a decomposition of tetroxide that is formed by the re-
combination of peroxyl radicals. We also showed that
small proteins made in photosynthetic organisms du-
ring excessive irradiance protect important photosyn-
thetic proteins from oxidative damage. The nature of
their protective role is connected with free chlorophyll
molecules, which are released from the photosynthe-
tic proteins right during the excessive illumination.
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Hlavni smér vyzkumu tohoto vyzkumného progra-
mu zahrnuje zejména vyvoj novych malych signalnich
molekul specificky interagujicich s klicovymi proteiny
signalnich a regulacnich drah v burice, studium jejich
biologickych G&inkd a vyvoj metod analyzy rostlin-
nych hormonl a s nimi souvisejicich latek. V rémci
tohoto vyzkumného programu jsme pouzili novy
analyticky pFistup pro isolaci a kvantifikaci cytokinind
v miniaturnich vzorcich rostlinného materialu, ktery
kombinuje jednoduchou jednostupriovou metodu
Cisténi s ultra-tlakovou kapalinovou chromatografii a
rychle skenujici tandemovou hmotovou spektromet-
rii. Detekéni limity této nesmirné citlivé metody se
pohybovaly v rozmezi od 0.05 do 5 fmol a linearni
rozsahy vétsiny cytokinind byly minimalné v rozsahu
péti F4d0. StageTip purifikaéni metoda byla validova-
na a optimalizovéna s pouZitim vzorkd ze semenackd,
kotent a vyhonkl Arabidopsis thaliana, kde se podafi-
lo Uspésné stanovit osmnact cytokinind Svacinova J.
et al. (Plant Methods 2012, 17). Dale byla vyvinuta
nova metoda na bazi kapilarni zénové elektroforézy
pro separaci adenosinu a N6-isopentenyladenosino-
vych (cytokinin) nukleotidl. Tato metoda byla pouZi-
ta pro testovani aktivity rekombinantni isopentenyl-
transferazy 1 (AtIPT1) z Arabidopsis thaliana Béres
et al. (Anal. Chim. Acta 2012, 176-181). Podobné
metodické pfistupy na bazi kombinované kapalino-
vé chromatografie a hmotnostni spektrometrie byly
pouzity pro kvantitativni a kvalitativni analyzy 26
fenolickych sloucenin v rostlinném materialu, které
zahrnuji 15 isoflavonoidl, 5 flavon{, 4 flavanon(,
coumestan a kumarin. Tyto analyty byly detekovany
v MRM modu a kvantifikovany s pouzitim internich
standardd. Aplikace metody byla demonstrovéna
analyzou extraktd z vyhond fazolu (Vigna radiata)
ve kterém bylo detekovano a kvantifikovano 14 z 26
analytl Produkina E.A et al. (J. Food Compos. Anal.
2012, 36-42). Predmétem naseho zajmu je i fytohor-
mon auxin. Vyzkum z této oblasti jsme ve spolupra-
ci s dalSimi pracovisti publikovali v ¢asopise Nature.
Hormon auxin funguje jako prominentni signal, za
predpokladu jeho lokalni akumulace nebo deplece
ve vybranych burikach, a plsobi jako prostorovy a
docasny odkaz pro zmény ve vyvojovych progra-
mech. Distribuce auxinu je zavisla na auxinovém
metabolismu (biosyntéza, konjugace a degradace) a
bunécném transportu auxinu. Identifikovali jsme in
silico novy nahodny zesilova¢ auxinového transpor-
tu, pojmenovany PIN-LIKES (PILS). Prokazali jsme,
ze PILS proteiny jsou potfebné pro auxin-zavislou
regulaci rlstu rostlin zvy$enim buné&né citlivosti
k auxinu Barbez E. et al. (Nature 2012, 119-12).

Endogenni auxiny byly dale studovany i v pleti-
vech kvétl a plodd Helleborus niger L., véetné jejich
ulohy v procesech generativniho vyvoje. Analyticka
data volné indolyl-3-octové kyseliny (IAA), indolyl-
-3-ethanolu (IEt), a 7 aminokyselinovych konjugatl
byla ziskdana pomoci hmotnostni spektrometrie. Mezi
aminokyselinovymi metabolity byly prokazany jako
nové konjugaty IAA s valinem, glycinem a fenylalani-
nem Brcko A. et al. (Plant Growth Regul. 2012, 63-7).

CHEMICKA BIOLOGIE A GENETIKA =

Main direction of this research programme inclu-
des primarily development of new signalling molecu-
les selectively interacting with key enzymes of the
signalling and regulatory pathways in the plant cells,
studies of their molecular mechanisms of action and
development of new technologies for analyses plant
hormone and related metabolites. In the frame of this
workpackage we used a new analytical approach for
isolation and quantification of cytokinins (CK) in mi-
nute amounts of fresh plant material, which combines
a simple one-step purification with ultra-high perfor-
mance liquid chromatography-fast scanning tandem
mass spectrometry. The detection limits ranged from
0.05 to 5 fmol and the linear ranges for most cytoki-
nins were at least five orders of magnitude The Sta-
geTip purification was validated and optimized using
samples of Arabidopsis thaliana seedlings, roots and
shoots where eighteen cytokinins were successfully
determined Svacinova J. et al. (Plant Methods 2012,
17). We further developed a capillary zone electro-
phoresis (CZE) method for separation of adenosine
and N6-isopentenyladenosine (cytokinin) nucleoti-
des. The method was used to assay the activity of
the recombinant Arabidopsis thaliana isopentenyl-
transferase 1 (AtIPT1) Béres et al. (Anal. Chim. Acta
2012, 176-181). Combined liquid chromatography-
-mass spectrometry method was used for the quan-
titative and qualitative analysis of 26 phenolic com-
pounds in plant material, including 15 isoflavonoids,
5 flavones 4 flavanones, coumestan, and scopoletin.
The analytes were detected in a multiple reaction
monitoring mode and quantified using internal stan-
dards. Application of the method was demonstrated
by the analysis of mung bean (Vigna radiata) sprout
extract, in which 14 of the 26 analytes were detected
and quantified Produkina E.A et al. (J. Food Compos.
Anal. 2012, 36-42). We are also interested in plant
hormone auxin. The phytohormone auxin acts as a
prominent signal, providing, by its local accumulation
or depletion in selected cells, a spatial and temporal
reference for changes in the developmental program.
The distribution of auxin depends on both auxin me-
tabolism (biosynthesis, conjugation and degradation)
and cellular auxin transport. We identified in silico
a novel putative auxin transport facilitator family,
called PIN-LIKES (PILS). Here we illustrate that PILS
proteins are required for auxin-dependent regulation
of plant growth by determining the cellular sensitivity
to auxin Barbez E. et al. (Nature 2012, 119-12).

Endogenous auxins were investigated in floral and
fruit tissues of Helleborus niger L., and their poten-
tial roles in these processes are discussed. Analyti-
cal data of free indole-3-acetic acid, indole-3-ethanol
(IEt), and seven amino acid conjugates were afforded
by mass spectrometry measurements in floral tissues
of fertilized as well as unfertilized and depistillated
flowers. Among amino acid conjugates, novel ones
with valine, glycine, and phenylalanine were identi-
fied and quantified in the anthers, and in the fruit du-
ring development Brcko A. et al. (Plant Growth Regul.
2012, 63-7).
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V roce 2012 pokracovaly prace na klonovani genu
pro rezistenci ke msici zhoubné u pSenice seté. Expe-
rimenty byly zaméfeny na zahusténi genetické mapy
v okoli genu. Pro zisk&vani novych markert v zdjmové
oblasti byl pouZit originalni pfistup zalozeny na vyuZziti
tfidénych chromosomd a dat ziskanych sekvenovanim
chromosom{ technologiemi nové generace (Illumina).
Tento pristup umoznil odvozeni deseti novych marke-
rl v tésné vazbé na gen pro rezistenci, coZ vytvori-
lo predpoklady pro jeho pozi¢ni klonovani. DlleZitym
nastrojem usnadfiujicim pozi¢ni klonovani je fyzicka
mapa pro prislusnou oblast genomu. Z tohoto dlivo-
du byla dokoncena konstrukce fyzické mapy kratkého
ramene chromosomu 7D pSenice, na kterém se izolo-
vany gen naléza. Na zakladé fyzické mapy byla vybra-
na minimalni sestava BAC klonl reprezentujicich celé
rameno, tzv. MTP, ktera je predstavovana 4608 klony.
Tato sestava bude sekvenovana technologii Illumina
ve spolupraci s University of Queensland (Australie).

Analyza diverzity sekvence repetitivnich jednotek DNA satelitu CL33 u diploidnich druhd rodu
Musa s A, B a S genomy a jejich mezidruhovych hybridd. Hvézdicovy strom byl konstruovdn me-

todou nighbor-joining s pouZitim Jukes-Cantorova modelu.

Diversity of CL33-like satellite sequence. Neighbor-Joining tree constructed from a Jukes-Can-
tor distance matrix and rooted to the midpoint shows diversity of individual types of CL33-like
repetitive units obtained from diploid species of Musa with A, B and S genomes and from their

interspecific hybrids.

Byla v podstaté dokoncena konstrukce fyzické
mapy chromosomu 4A psSenice seté v kvalité vhod-
né pro sekvenovani a pro klonovani agronomicky vy-
znamnych gend. Pro ukotvovani fyzické mapy chro-
mosomu 4A byly pouzity dvé mapovaci populace (F8
RIL) ziskané kiizenim dvou kultivarl p&enice seté a
dvou kultivarG penice jednozrnky. Pro zvy$eni roz-

NOVE MATERIALY
A METODY SLECHTENI ROSTLIN

In 2012 we continued efforts to clone Russian
aphid resistance gene in bread wheat. The experi-
ments aimed at saturating genetic map in the regi-
on of interest. In order to develop new DNA markers
from the region, we applied a novel strategy based on
the use of chromosomes purified by flow sorting and
DNA sequences, which were obtained after shotgun
sequencing isolated chromosomes using next gene-
ration sequencing (Illumina). This approach resulted
in new markers tightly linked to the resistance gene,
providing a solid starting point for gene cloning. Ano-
ther important tool facilitating gene cloning is the phy-
sical map covering the gene region. We have comple-
ted physical map of the short arm of chromosome 7D
where the resistance gene is located. Following this, a
set of BAC clones representing so called Minimum Ti-
ling Path (MTP) was selected. The set comprises 4608
clones and will be sequenced by Illumina in collabo-
ration with the University of Queensland (Australia).

We have also completed physical
B2 genome  map of bread wheat chromosome 4A.
The map will be suitable for sequen-
cing the chromosome and cloning
genes of interest. In order to an-
chor the physical map, two mapping
populations (F8 RIL) obtained after
crossing two cultivars of bread wheat
and two cultivars of Einkorn wheat
were used. In order to increase the
map resolution in non-recombining
regions, a radiation hybrid panel was
developed for chromosome 4A in col-
laboration with NDSU Fargo (USA).
The panel comprises 1069 lines and
facilitates mapping non-polymorphic
makers. In collaboration with Kansas
State University (USA), more than
2000 SNP markers were identified
specific for chromosome 4A, which
are suitable for mapping on RH panel
using Illumina Infinium array. Physi-
cal map of chromosome 4A is being
used to clone two important genes.
The first of them is the powdery mil-
dew resistance gene QPm.tut-4A,
which is being cloned in collabora-
tion with Tallinn University of Tech-
nology (Estonia). The second gene,
Qyie-4A-bga influences seed size as
one of the major factors determining
yield potential. This gene is being
cloned in collaboration with French
breeding company Biogemma.

During this period we continued

systematic analysis of diversity of

various genotypes (cultivars, advanced breeding lines
and ecotypes) of forage and other types of grasses
using DArT chip, which we have developed previously.
It was found that genetic diversity of lawn cultivars of
tall fescue is significantly lower as compared to forage
type cultivars. The DArT chip was instrumental to de-
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liSeni mapy v oblasti centroméry byl ve spolupraci
s NDSU Fargo (USA) pfipraven radia¢ni hybridni (RH)
panel chromosomu 4A, ktery sestava z 1069 linii. RH
panel umoznuje mapovat i nepolymorfni markery. Ve
spolupraci s Kansas State University (USA) bylo iden-
tifikovano vice nez 2000 SNP markerl specifickych
pro chromosom 4A, vhodnych pro mapovani na RH
panelu pomoci Illumina Infinium Cipu. Fyzickou mapu
chromosomu 4A pSenice vyuzivdme pro klonovéani
dvou dlleZitych genl. Prvnim z nich je gen odolnosti
vi¢i padli travni QPn-tut-4A a je klonovan ve spolu-
praci s Technologickou univerzitou v Tallinnu. Druhy
gen Qyie-4A-bga ovliviiuje velikost semen, coz je je-
den z hlavnich prvkd vynosu. Tento gen klonujeme ve
spolupraci s francouzskou Slechtitelskou firmou Bio-
gemma.

V tomto obdobi pokracovala systematicka prace
na analyze diverzity riznych genotypl (odrid, $lech-
titelskych materiall a ekotyp) picnich a trévnikovych
druhd trav pomoci DNA ¢ipu typu DArT, ktery jsme
dfive vyvinuli. Bylo zjisténo, Ze genetickd diverzita
travnikovych odrQd kostfavy rakosovité je vyrazné
niz&i nez u picnich odrdd. DArT ¢&ip byl rovnéz vyuZzit
ke konstrukci genetické mapy jilku vytrvalého v rémci
spoluprace s TEAGASC, Carlow (Irsko). DArT marke-
ry byly vyuzivany i pro analyzu genetické diverzity a
genomového slozeni $lechtitelskych materidlé mezi-
druhovych hybrid{ xFestulolium v Gzké spolupraci se
Slechtitelskou stanici DLF Trifolium Hladké Zivotice.
Ziskané vysledky budou slouZit k popisu odrid pfihla-
Senych k registraci a umozni efektivnéjsi selekci bé-
hem Slechténi.

V ramci spolu-
prace s Globalnim
konsorciem pro
genomiku rodu
Musa jsme se podi-
leli na sekvenovani
genomu diploidni-
ho bananovniku.
Nase (cast spodi-
vala v identifikaci
a charakterizaci
vybranych mobil-
nich  genetickych
elementd. In silico
jsme identifikovali
kompletni elemen-

velop genetic map of perennial ryegrass in collaborati-
on with TEAGASC, Carlow (Ireland). An important use
of DArT markers involved characterization of genetic
diversity and genomic constitution of breeding mate-
rials of intergeneric hybrids xFestulolium as part of a
successful collaboration with breeding company DLF
Trifolium Hladké Zivotice. The application of molecu-
lar tools will facilitate marker assisted selection and
provide robust data to support registration and legal
protection of new cultivars.

As a member of the Global Musa Genomics Con-
sortium our team participated in sequencing the ba-
nana genome. Our contribution involved characteri-
zation of selected mobile genetic elements. Complete
Ty1l/Copia-like elements were identified in silico and
their sequence diversity was characterized using phy-
logenetic analysis of coding domains, mainly reverse
transcriptase and integrase. Part of this work focused
on identification of tandem organized repetitive se-
quences (DNA satellites). Quite surprisingly, only a
few tandem repeats were found. Two main satellites
were selected for detailed analysis, which included
analysis of their sequence diversity in genus Musa and
characterization of genomic distribution in selected
species. Genome sequence of banana was published
in prestigious scientific journal Nature.

ty typu Tyl/Copia- Genomovd distribuce DNA satelitu CL33 u planého druhu bandnovniku Musa schizocarpa (2n=22, SS genom) analy-
-like a charakteri- Zovand pomoci fluorescencni in situ hybridizace (FISH) na mitotickych metafdznich chromosomech. Satelit CL33 byl
zovali jsme jejich detekovdni pomoci sondy znacené fluoresceinem (Zluto-zelend barva, tlusté Sipky) a geny pro 55 rDNA byly detekovdny
diverzitu na zakla- Pomoci sondy znacené fluorochromem Cy3 (¢ervend barva). Chromosomy byly barveny pomoci DAPI (modrd barva).
dé&  fylogenetické Méfitko=5um. ) o ) _ _
analyzy kédujicich Genomic distribution of DNA satellite CL33 in wild banana species Musa schizocarpa (2n=22, SS genome) as determined
domén, predevéim by fluorescence in situ hybridization (FISH) on mitotic metaphase chromosomes. The satellite CL33 was detected by
domény pro re- fluorescein-labeled probe (yellow green color, thick arrows) and 55 rDNA genes were detected using Cy3-labeled probe
verzni transkripta- (red color). The chromosomes were counterstained by DAPI (blue color). Bar =5 um.

Zu a integrazu.

Soucasti prace byla

také in silico analyza celogenomové sekvence s cilem
identifikovat tandemové usporadané repetitivni sek-
vence (DNA satelity). Zjistili jsme, Ze genom bana-
novniku obsahuje prekvapivé malo takovych sekvenci
DNA. U dvou hlavnich tandemovych sekvenci jsme
analyzovali jejich nukleotidovou diverzitu v ramci
rodu Musa a urcili jsme jejich distribuci v genomu vy-
branych druhd. Sekvence genomu bananovniku byla
publikovana v prestiznim védeckém casopise Nature
2012, 488, 213-217.
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V ramci vyzkumu metabolismu rostlinnych
hormon& a moznych aplikaci nasich znalosti do ze-
médélstvi bylo pFipraveno nékolik linii transgenniho
je€mene, charakteristickych zménénou morfologii
vlivem zvys$ené degradace cytokinin{. Rostliny maiji
zvétSeny korfenovy systém, ktery jim zarucuje vyssi
toleranci k vodnimu stresu Zalabak D. et al. (Biotech-
nol. Adv. 2013, 97-117). Rostliny vice odnozuji, a
proto také tvofi vice zrn na rostlinu.

V sezéné 2012 byly provedeny prvni polni ex-
perimenty s transgenni odrlidou je¢émene na Uzemi
CR diky povoleni Ministerstva Zivotniho prostredi.
Na experimentalnim poli CRH byla péstovana tran-
sgenni linie s nadprodukovanou 3-fytasou z houby
Aspergillus niger. Zrno z této linie by se mohlo zacit
pridavat do krmiv monogastrickych zvifat (prasata
vcetné selat, driibez, ryby), kde by zvySovalo nutri¢ni
hodnotu a stravitelnost.

V rdmci zékladniho vyzkumu pokracovalo studium
novych metabolickych drah cytokininl zeatinového
typu, byl objasnén mechanismus izomerace cis-zea-
tinu na trans-formu a zahajena identifikace enzymu
tvorici novy deaktivacni produkt predevsim v repro-
duk¢nich organech rostlin.

Ve spolupraci s firmou Teva Czech Industries byl
studovan vzajemny vztah patogenni houby Claviceps
purpurea a hostitelské rostliny zita Hulvova H. et al.
(Biotechnol. Adv. 2013, 79-89). Byly nalezeny indicie,
které by mohly vést k vysvétleni mechanismu infekce
hostitelské rostliny houbou. Na molekularni Grovni byl
studovan transkriptom a genom této houby moderni-
mi sekvenacnimi metodami. Bylo pfipraveno nékolik
transformantl Claviceps purpurea se zméné&nym se-
kundarnim metabolismem vedouci k produkci ergoid-
nich alkaloidl, které se vyuzivaji ve farmaceutickém
pramyslu.

Oddéleni bunécné biologie (OBB) se prioritné
zabyva vyzkumem signalingu mitogen-aktivovanymi
protein kinazami (MAPKs) a regulacemi cytoskeletu
v rostlinach Beck M. et al. (New Phytol. 2011, 189,
1069-1083 a Plant Cell 2010, 755-771) a Komis G.
et al. (Curr. Opin. Plant Biol. 2011, 14, 650-657).
V ramci této vyzkumné oblasti byly studovany na
molekularni a celuldrni drovni mutantni linie husenic-
ku (Arabidopsis thaliana) a jejich reakce na nékteré
abiotické stresy. Dlraz byl kladen na nékteré vybrané
proteiny fosforylované pomoci MAPKs. Kromé huse-
ni¢ku, jsme pracovali také s MAPKs z jeCmene a voj-
tésky.

Dalsim vyznamnym objektem vyzkumu védecké-
ho tymu OBB je regulace membranového transportu a
endocytoéza. Pro studium vezikularniho transportu na
proteinové Urovni vyuzivame originalni proteomicky
pfistup kombinovany s bunéc¢né-biologickymi metoda-
mi, ktery byl poprvé prezentovan ve studii Takac T. et
al. (J. Proteome Res. 2011, 488-501). V ramci tohoto
pfistupu pouzivame specifické inhibitory, které blokuji
urdité drahy vezikularniho transportu a tim zpGsobuji
akumulaci proteinQ v rGznych subceluldrnich organe-
lach. V praci analyzujici vliv wortmanninu na proteom
Arabidopsis thaliana Takac T. et al. (J. Proteome Res.
2012, 11, 3127-3142) jsme kromé jinych proteinl
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Within the framework of research on plant hormo-
ne metabolism and possible applications in agricultu-
re, several transgenic lines of barley with enhanced
cytokinin degradation were prepared. Plants have en-
larged root system, which helps them to cope with
water stress Zalabak D. et al. (Biotechnol. Adv. 2013,
97-117). Furthermore, rate of emerging tillers is en-
hanced leading to higher grain number per plant.

The first field trials with GM barley in the Czech
Republic were carried out in 2012 thanks to the per-
mission of Czech Ministry of Environment. Transgenic
line with overexpressed Aspergillus niger 3-phytase
was grown on CRH experimental plots. Grains from
the novel transgenic line could be added to feed of
monogastric animal (pigs, including piglets, poultry,
fish) to increase nutrient coefficient and digestibility.

In the frame of basic research, we continue with
the study on novel metabolic pathway of zeatin-type
cytokinins. The mechanism of cis-zeatin isomerization
to its trans-form has been elucidated. Identification
of enzyme forming novel deactivation product of the
most abundant and active cytokinins trans-zeatin,
especially in reproductive organs, was initiated.

The mutual relation between pathogenic fungus
Claviceps purpurea and its host rye plant was studied
Hulvova H. et al. (Biotechnol. Adv. 2013, 79-89). in
cooperation with Teva Czech Industries, Ltd.. Indices
were found, which can lead to elucidation of mechani-
sm how the fungus infects and invades the host plant
tissue. Genome and transcriptome of Claviceps pur-
purea and Claviceps africana were studied on mole-
cular level by next-generation sequencing methods.
Several transformants of Claviceps purpurea with al-
tered secondary metabolism leading to ergot alkaloid
production were prepared and tested on sterile rye
plants. Ergot alkaloids are utilized in the pharmaceu-
tical industry.

Department of Cell Biology is primarily engaged
in the research of mitogen-activated protein kinases
(MAPKSs) signaling and the regulation of the cytoske-
leton in plants Beck M. et al. (New Phytol. 2011, 189,
1069-1083 and Plant Cell 2010, 755-771) and Komis
G. et al. (Curr. Opin. Plant Biol. 2011, 14, 650-657)..
Within this research field, we studied mutant lines of
thale (Arabidopsis thaliana) at molecular and cellular
level as well as their responses to abiotic stresses.
The emphasis was placed on selected proteins phos-
phorylated by MAPKs. In addition to Arabidopsis, we
also worked with MAPKs from barley and alfalfa.

Another important object of scientific research is
the regulation of membrane transport and endocyto-
sis. We use the original proteomic approach combi-
ned with methods of cell biology to study vesicular
transport at the protein level and the approach was
first presented in the study of Takac T. et al. (J. Pro-
teome Res. 2011, 488-501). Following this approach,
we used specific inhibitors that blocked certain paths
of vesicular transport and thus caused the accumula-
tion of proteins in different subcellular organelles. In
a paper analyzing the impact of wortmannin on the
proteome of Arabidopsis thaliana Takac T. et al. (J.
Proteome Res. 2012, 11, 3127-3142), we identified
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identifikovali RabGTPazu RabA1ld, ktera byla ovlivné-
na timto inhibitorem. Posléze jsme charakterizovali
efekt wortmanninu na subcelularni lokalizaci fuzniho
proteinu RabA1d-GFP pomoci konfokalni laserové mi-
kroskopie. Ve spolupraci se skupinou v Ciné jsme také
objevili a popsali novy druh endocytdzy u rostlin, ktery
je zavisly na flotilinu Li R. et al. (Plant Cell 2012,
2105-2122). V roku 2012 byla publikovana ve vy-
davatelstvi Springer kniha pod nazvem ,Endocytosis
in plants" (editor: J. Samayj), ktera shrnuje poznatky
o endocytdze u rostlin za posledni obdobi. Nas tym
prispél do této knihy dvéma kapitolami. Zabyvame
se také stresem zplsobenym t&Zkymi kovy. Elektro-
fyziologicka méreni odhalila zmény v membranovém
potencialu jako ranou reakci rostlin Arabidopsis haleri
(druh odolny vi¢i stresu zplsobenym té&zkymi kovy)
a Arabidopsis thaliana (senzitivni druh) na zvysené
hladiny Zn2+ KendereSova L. et al. (Ann. Bot. 2012,
110, 445-459). Vyznamné Usili bylo také vlozeno do
proteomické analyzy regulace androgeneze u kukufice
Uvackova L” et al. (J. Proteomics 2012, 75, 1886-
1894). Androgeneze je dileZitd ve $lechténi plodin a
nase proteomicka analyza poukazala na vyznamnou
roli antioxida¢nich enzym@ v tomto procesu.

Sklerocia tvorici se na rostlindch sterilniho
Zita infikovaného houbou Claviceps purpu-
rea s modifikovanou produkci ergoidnich
alkaloidd.

Figure: Sclerocia formed on sterile rye plants L
infected by fungus Claviceps purpurea with
modified metabolism of ergot alkaloids.

RabGTPase RabAld among other proteins. The RaB-
GTPae RaBA1d was affected by this inhibitor.

Finally, we characterized the effect of wortmann-
in on the subcellular localization of the fusion protein
RabA1d-GFP using confocal laser microscopy. In col-
laboration with a group in China, we also discovered
and described a new type of endocytosis in plants,
which is dependent on flotilin Li R. et al. (Plant Cell
2012, 2105-2122). In the year 2012, we published
a book ,Endocytosis in plants® (editor: J. Samaj) in
Springer publishing house, which summarizes current
knowledge on endocytosis in plants. Our team contri-
buted to this book with two chapters. We also focused
on stress caused by heavy metals. The electrophysio-
logical measurements revealed changes in membrane
potential as an early response of Arabidopsis haleri
(species resistant to stress caused by heavy metals)
and Arabidopsis thaliana (sensitive species) on the in-
creased levels of Zn2+ Kenderesova L. et al. (Ann.
Bot. 2012, 110, 445-459). Significant effort was also
put into proteomic analysis of the regulation of andro-
genesis in maize Uvackova L"~ et al. (J. Proteomics
2012, 75, 1886-1894). The androgenesis is important
in crop breeding and our proteomic analysis revealed
an important role of antioxidant enzymes in this pro-
cess.

Dr. Ludmila Ohnoutkovd provddi pravidelnou
kontrolu GMO pole, na kterém roste transgen-
ni jecmen s genem pro fytasu houby Aspergillus
niger. Zrno by mohlo byt priddvdno do krmiv mo-
nogastrickych zvifat a zvysovat nutricni hodnotu
a stravitelnost.

Dr. Ludmila Ohnoutkovd on regular patrol of
experimental GMO field with transgenic barley
bearing Aspergillus niger gene coding for phyta-
se. Grains of this GM barley could be added to
animal feed stocks to increase nutrient value and
- digestibility.
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Védecti pracovnici Oddéleni genetickych ,zdrojﬁ
zelenin, IéCivych rostlin a specidlnich plodin, VURY, v.
v. i. v Olomouci v letoSnim roce pfipravili a zpraco-
vali dva zajimavé vysledky. Publikace Kopecky P. et
al. (Plant Protect. Sci. 2012, 48, 156-161) je zamé-
fena na testovani polozek genetickych zdrojl kvéta-
ku (Brassica oleracea var. botrytis) vici nadorovitosti
brukvovitych (Plasmodiophora brassicae Wor.). PFi
testovani v kontrolovanych podminkach v péstebni
komore byly jako nejodolnéjsi vyhodnoceny poloz-
ky odrlid Brilant a Angora. Prestoze Ize v péstebni
komore za stabilnich podminek (teplota, osvétleni)
ocCekavat vyraznéjsi a reprodukovatelnéjsi projevy
napadeni nez na infek¢nim poli, je nezbytné otesto-
vat rostliny na toleranci v polnich testech. Namétem
dalsiho vyzkumu je hodnoceni vynosu konzumnich
Casti jednotlivych rostlin na infekénim poli ve srovna-
ni s vynosem na nezamoreném pozemku a nasledné
doporuceni vybranych polozek k rezistencnimu Slech-
téni.

V publikaci Dusek K. et al. (Acta Hortic. 2012,
191-196) jsou shrnuty vysledky prace s kolekci Iéci-
vych, aromatickych a kofeninovych rostlin (LAKR)
uchovavanych na pracovisti. Metodika vyuziti kontro-
lovaného opylovani LAKR vcelou medonosnou (Apis
mellifera L.) a ¢melakem zemnim (Bombus terrestris
L.) v technické izolaci byla ovéfovana na modelo-
vém druhu bukvice |ékafska (Betonica officinalis L.).
Pfedbézné vysledky, které potvrdily vyhody Fizené-
ho opylovani u cizosprasnych rostlin, je kromé prace
s genetickymi zdroji mozné vyuzit hlavné ve Slechti-
telské praxi, semenarstvi a produkci osiv pfi obnové a
regeneraci krajiny.

FYTOFARMA, GENETICKE ZDROJE ZELENIN, LECIVYCH,
AROMATICKYCH A KORENINOVYCH ROSTLIN

The researchers of Department of genetic resour-
ces of vegetables, medicinal and culinary plants were
working on two interesting projects in 2012. The pub-
lication Kopecky P. et al. (Plant Protect. Sci. 2012, 48,
156-161) was focused on the testing of items of ge-
netic resources of cauliflower (Brassica oleracea var.
Botrytis) against Plasmodiophora brassicae Wor. Vari-
eties Brilant and Angora were evaluated as the most
resistant when tested under controlled conditions in
growing chambers. Although it is possible to expect
more pronounced and more reproducible symptoms
of infection in growing chambers under stable conditi-
ons (temperature, light), it is necessary to test the to-
lerance of plants also on the field. Therefore, the main
topics for further research is to evaluate the yield of
ware parts of individual plants on infected field com-
pared to the yield on non-infected field and the sub-
sequent recommendation of particular accessions for
resistent breeding.

The publication of the authors Dusek K. et al.
(Acta Hortic. 2012, 191-196) summarizes the results
of the work with a collection of medicinal, aromatic
and culinary plants stored in our Department. The
methodology for the use of controlled pollination by
honeybee (Apis mellifera L.) and bumblebee (Bom-
bus terrestris L.) in technical isolation was tested on
model species of beechnuts (Betonica officinalis L.).
Preliminary results, which confirmed the benefits of
controlled pollination for cross-pollinated plants, in
addition to work performed with genetic resources,
may find application in modern breeding practice and
seed production in the restoration and regeneration
of the landscape.

Kontrolované opylovdni LAKR ¢meldkem zemnim (Bombus terrestris L.) v technické izolaci
na modelovém druhu bukvice lékarska (Betonica officinalis L.).

Controlled pollination by bumblebee (Bombus terrestris L.) in technical isolation on model
species of beechnuts (Betonica officinalis L.).
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V roce 2012 bylo publikovano 80 ¢&lankd, co? je pod-
statny narlst ve srovnani s pfechozim rokem, ve kterém
bylo publikovéno 48 &lankd.

Primé&rny impakt faktor ¢asopisl, ve kterych publi-
kovali pracovnici Centra byl v roce 2012 4,285. V roce
2011 tato hodnota cinila 3,954.

Védecti pracovnici se podileli jako spoluautofi na
dvou clancich v prestiznim Casopise Nature, na jednom
Clanku v Casopise Nature Communications a dale vydali
dvé knihy.

Casopisy s nejvyssim impakt faktorem, ve kterych
byly v roce 2012 publikovany ¢lanky Centra, jsou Nature
(IF 36,28) a Proceedings of the National Academy of Sci-
ences USA (IF 9,681).

Rozdéleni ¢lankd v Easopisech dle impakt faktoru je
patrné z grafu.

IF7-8; 1 IF8-9; 2

IF 6-7; 3_\\

IF5-6; 3

A total of 80 papers were published in 2012, marking
a significant increase as compared with previous year in
which 48 papers were published.

The average impact factor of journals that published
articles of the Centre s researchers was 4.285 in 2012
compared to 3.954 in 2011.

Scientists of the Centre co-authored two papers pu-
blished in the presigious Journal Nature, one paper was
published in Nature Communications. They also pub-
lished two books.

Journals with the highest impact factor in which the
original papers of the Cente were published in 2012 were
the Nature (IF 36.28) and Proceedings of the National
Academy of Sciences USA (IF 9.681).

Share of articles in journals according to impact fac-
tor is shown in the graph.

Blavet N, Blavet H, Cegan R, Zemp N, Zdanska J, Janousek B, Hobza R, Widmer A (2012)
Comparative analysis of a plant pseudoautosomal region (PAR) in Silene latifolia with
the corresponding S. vulgaris autosome. BMC Genomics 13, 226; DO0I:10.1186/1471-

2164-13-226

Podwyszynska M, Wegrzynowicz-Lesiak E, Dolezal K, Krekule J, Strnad M, Saniewski M
(2012) New cytokinins — meta-methoxytopolins in micropropagation of Cotinus coggygria
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Aremu AO, Bairu MW, Dolezal K, Finnie JF, van Staden J (2012) Topolins: A panacea to
plant tissue culture challenges? Plant Cell Tissue Organ Cult. 108,1-16; DOI:10.1007/
s11240-011-0007-7
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— PATENTY A UZITNE VZORY
P 4
s
Rok 2012 znamenal pro Centrum udéleni americké- In 2012 one U.S. patent, one Czech patent and five
ho patentu, déle patentu ¢eského a péti uzitnych vzord. utility models were granted to the Centre. Moreover two
Kromeé toho vznikly dvé technologie uplatnéné u komerc- technologies were implemented in cooperation with co-
niho partnera. mmertial partner.

Udélené patenty
Patents granted

Patent ¢. 303054: Pouziti 6-substituovanych 9-halogenalkyl purind pro regulaci ristu a
vyvoje rostlin, rostlinnych organli a bunék, nové 6-substituované 9-halogenalkyl puriny,
majitel: UP v Olomouci, pGvodci: Vaclav Mik, Lucie Szli¢ova, Karel Dolezal, Lukas Spichal,
Petr Galuszka, Miroslav Strnad.

CZ Patent no. 303054: Use of 6-substituted 9-haloalkyl purines for regulating growth and
development of plants, vegetable organs and cells, and novel 6-substituted 9-haloalkyl
purines, owner: Palacky University in Olomouc, inventors: Vaclav Mik, Lucie Szli¢ova, Karel
Dolezal, Lukas Spichal, Petr Galuszka, Miroslav Strnad.

Patent ¢. US 8,222,260 B2: Substituted 6-anilinopurine derivatives as inhibitors of
cytokinin oxidase/dehydrogenase and preparations containing these derivatives, majitel:
UP v Olomouci a Freie Universitat Berlin, pdvodci: Luka$ Spichal, Markéta Gemrotova,
Marek Zatloukal, Jitka Frébortova, Petr Galuszka, Tomas Werner, Thomas Schmdlilling, Karel
Dolezal, Miroslav Strnad.

Patent no. US 8,222,260 B2: Substituted 6-anilinopurine derivatives as inhibitors of cytokinin
oxidase/dehydrogenase and preparations containing these derivatives, owner: Palacky
University in Olomouc and Freie Universitat Berlin, inventors: Lukas Spichal, Markéta
Gemrotova, Marek Zatloukal, Jitka Frébortova, Petr Galuszka, Tomas Werner, Thomas
Schmiilling, Karel Dolezal, Miroslav Strnad.
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Zapsané uzitné vzory
Registred utility models

Uzitny vzor ¢. 24389: Kapalné hnojivo (viceslozkové kapalné hnojivo s novym slozenim
makroprvkl a mikroprvkl vhodné zejména pro optimalizaci listové vyZzivy fepky ozimé
v jarnim vegetaénim obdobf{), majitelé: UP v Olomouci a Fosfa a. s., plvodci: Radoslav
Koprna, Rudolf Valenta.

Utility model no. 24389: Liquid fertilizer (multicomponent liquid fertilizer with new composition
of macroelements and microelements designed especially for leaf nutrition optimization of
winter rape in spring vegetation period), owners: Palacky University in Olomouc and Fosfa,
inventors: Radoslav Koprna, Rudolf Valenta.

Uzitny vzor ¢. 24390: Viceslozkové hnojivo (viceslozkové hnojivo s novym slozenim
makroprvk{ a mikroprvkd, vhodné zejména pro optimalizaci listové vyzivy jarniho jeémene),
majitelé: UP v Olomouci a Fosfa a. s., plivodci: Radoslav Koprna, Rudolf Valenta.

Utility model No. 24390: Multicomponent fertilizer (multicomponent fertilizer with new
composition of macroelements and microelements designed especially for leaf nutrition
optimization of spring barley), owners: Palacky University in Olomouc and Fosfa a. s.,
inventors: Radoslav Koprna, Rudolf Valenta.

Uzitny vzor ¢. 24391 na: Viceslozkové hnojivo (viceslozkové kapalné hnojivo s novym
slozenim makroprvk{ a mikroprvkd, vhodné zejména pro optimalizaci listové vyZivy kukuFice
na silédZ v obdobi intenzivniho rlistu), majitelé: UP v Olomouci a Fosfa a. s., plivodci: Radoslav
Koprna, Rudolf Valenta.

Utility model No. 24391: Multicomponent fertilizer (multicomponent liquid fertilizer with
new composition of macroelements and microelements designed especially for leaf nutrition
optimization of maize for silage in period of intensive growth), owners: Palacky University in
Olomouc and Fosfa a. s., inventors: Radoslav Koprna, Rudolf Valenta.

Uzitny vzor ¢&. 24392 na: Viceslozkové hnojivo (viceslozkové kapalné hnojivo s novym
slozenim makroprvkd a mikroprvkl, vhodné zejména pro optimalizaci listové vyZivy s cilem
podpory jarniho odnoZovani ozimych obilnin), majitelé: UP v Olomouci a Fosfa akciova
spole¢nost, plvodci: Radoslav Koprna, Rudolf Valenta.

Utility model No. 24392: Liquid fertilizer (multicomponent liquid fertilizer with new
composition of macroelements and microelements designed especially for leaf nutrition
optimization to support spring tillering of winter cereal crops), owners: Palacky University
in Olomouc and Fosfa akciova spolec¢nost Fosfa a. s., inventors: Radoslav Koprna, Rudolf
Valenta.

UZitny vzor ¢. 24393: VicesloZzkové hnojivo (viceslozkové hnojivo s novym sloZzenim
makroprvk{ a mikroprvk{l, vhodné zejména pro optimalizaci listové vyzivy s cilem podpory
tvorby klas( s vysokym poctem zrn a hmotnosti tisice semen na produktivnich odnoZich u
ozimych obilnin), majitelé: UP v Olomouci a Fosfa a. s., plivodci: Radoslav Koprna, Rudolf
Valenta.

Utility model No. 24393: Multicomponent fertilizer (multicomponent liquid fertilizer with
new composition of macroelements and microelements designed especially for leaf nutrition
optimization to support ear generation with high number of grains and 1000-seed weight
in winter cereal crops), owners: Palacky University in Olomouc and Fosfa a. s., inventors:
Radoslav Koprna, Rudolf Valenta.

Uplatnéné technologie
Implemented technologies

Technologie pro pripravu N9-NBD fluorescencné znaceného isopentenyladeninu pro
konfokalni barveni cytokininovych receptord.

Technology for preparation of N9-NBD fluorescent-labeled isopentenyladenine for confocal
staining.

Technologie pro pfipravu latky odvozené od molekuly adenosinu s anti-oxidac¢ni aktivitou —
inhibitoru peroxidace lipidovych membran.

Technology for the preparation of substance derived from adenosine molecule with anti-
oxidant activity - lipid membranes peroxidation inhibitor
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RESENE GRANTY
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Grantové prostfedky z ¢eskych a zahraniénich zdrojd
jsou vyznamné pro podporu védecké cinnosti Centra.

V roce 2012 pokracovalo fe$eni 13 grantt zahdjenych
v predchozich letech. Byla dokoncena realizace jednoho
grantu a byly zahajeny prace na 16 novych grantech.

Prostfedky ziskédvané z grantl jsou vyznamnym fi-
nan¢nim zdrojem a zaroven zavaznym monitorovacim
indikatorem. Dosavadni pInéni tohoto ukazatele Ize hod-
notit jako bezproblémové, a to i s ohledem na objem
finanénich prostiedkl takto ziskanych na dalsi roky.

Z nejvyznamné&jsich grantd roku 2012 uvedme ziska-
nou podporu exelence v zakladnim vyzkumu s nazvem
,Evoluce a funkce komplexnich genomd rostlin®, jehoz
spoluresitelem je doc. Dolezel. VSechny granty resené
v lonském roce uvadi souhrnna tabulka nize v¢. financ-
nich prostiedkl za rok 2012 v &lenéni dle poskytovatele

Czech and international grant sources are important
to support scientific activities of the Centre.

In 2012 the realization of 13 grants started in pre-
vious years continued. Realization of one grant was fi-
nished and work on 16 new grants has stared.

Grant incomes are a significant financial resource and
also an obligatory indicator of the project. Fulfilling of
this indicator so far is smooth, also with respect to finan-
cial volume contracted for next years.

The grant to support excellence in basic research
»~Evolution and function of complex plant genomes" (co-
-investigator Jaroslav Dolezel) can be mentioned as one
of the most important grants of the year 2012. All grants
being realized in year 2012 are listed in the table below
including financial volume for year 2012 sorted accor-
ding to the grant provider.

grantu.

POSKYTOVATEL

GRANT PROVIDER

CisLO, NAZEV GRANTU
GRANT NO. AND TITLE

OBDOBI
GRANT
DURATION

FINANCNi OBJEM

ZA ROK 2012

(T1S. KE)
FINANCIAL VOLUME
YEAR 2011

GA AV CR

GA CR

GA CR

GA CR

GA CR

TA CR

TACR

MPO

GA CR

GA CR

GA CR

AV CR

GA CR

IAA601370901, Role odbouravani cytokininl pfi fyziologickych reakcich u
zemédélsky vyznamnych rostlin; prof. Frébort

Role of cytokinin breakdown in physiological responses of agricultural plants
P501/10/1141, Pletivové a organelové specificka kompartmentace
metabolismu a percepce cytokinind u kukufice; doc. Galuszka

Tissue- and organelle-specific compartmentation of metabolism and cytokinin perception in
maize

P501/11/1764, Stres a signaling u rostlin pomoci mitogen aktivovanych
proteinkinas: od zakladniho vyzkumu na Arabidopsis k biotechnologickym
aplikacim na plodinach; prof. Samaj

Plant stress signaling by mitogen-activated proteinkinases: from basic research Arabidopsis
to biotechnological applications in plants

GAS522/08/0555, Strukturné-funkEni charakterizace oxidoreduktas
pusobicich na dusikaté regulacni latky v rostlinach; prof. Sebela
Structure-functional characterization of oxidoreductases acting on nitrogenous regulatory
compounds in plants

GAP501/10/1450, Fluorescenéné znacené cytokininy jako nastroj pro
studium funkce cytokinin(; dr. Sziicova

Fluorescently labeled cytokinins as a way to understand their action in plants
P503/11/0616, Antimykobakterialni a antimikrobialni prostredky a elicitory
rostlin inspirované pfirodnimi produkty symbiontt hmyzu; prof. Strnad
Antimycobacterial and antimicrobial agents and plant elicitors inspired by natural products of
insect symbionts

TA 01010861, Vyzkum, testovani a vyroba cilenych rdstovych regulatord,
novych hnojiv a kombinovanych pfipravku pro rostlinnou produkci; dr.
Spichal

Research, testing and production of targeted growth regulators, new fertilizers and combined
products for plant production

TA01010254, Vyvoj metody a konstrukce pfistroje pro rychlé monitorovani
vysokoteplotni stability rostlin; prof. Ilik

Development of method and construction of instruments for fast heat stability of plants
FR-TI3/383, Vyzkum a vyvoj modularniho systému fytotronovych komor s
nizkou energetickou spotiebou; prof. Frébort

Research and development of modular system of phytotron chamber with low energy
consumption

GAP501/11/1591 - Strukturné-funkéni charakterizace vybranych rostlinnych
aldehyddehydrogenas; dr. Kopeény

Structural-functional characterization of selected plant aldehyddehydrogenase
GAP501/10/1740 - Fyzickd mapa chromozému 4AL pSenice a pozi¢ni
klonovani genu ovliviujiciho vynos; doc. Dolezel

Physical map of wheat chromosome 4AL and positional cloning of gene influencing yield
P501/10/1778, Pfesné mapovani a identifikace kandidatniho genu
ovliviujiciho dobu kveteni pSenice; doc. Dolezel

Fine Mapping and Candidate Gene Analysis of the Flowering Time Gene on Wheat
P501/11/0504, Interakce genomu v mezidruhovych hybridech xFestulolium;
dr. Kopecky

Genome interactions in interspecific hybrids xFestulolium

Akademicka prémie Praemium Academiae 2012; doc. Dolezel

(zapoéteno do institucionalnich prostfedku)

Praemium Academiae 2012

(included into Institutional incomes)

GAP501/12/G090, Evoluce a funkce komplexnich genom rostlin;
spoluresitel doc. Dolezel

Evolution and function of complex plant genomes
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2010-2014

2011-2015

2008-2012

2010-2013

2011-2013

2011-2015

2011-2013

2011-2014

2011-2013

2010-2013

2010-2013

2011-2014

2012 - 2018

2012 - 2018

(THOUS.CZK)
1 380

1248

2150

1519

480

398

1331

1631

481

1027

1012

940

1947

500

2700




GAP501/12/0161, Sinice Nostoc jako geneticky a funkéni model pro

2012 - 2016 2145

GA CR metabolismus rostlinnych hormont cytokininG; prof. Frébort
Cyanobacterium Nostoc as a genetic and functional model for the plant cytokinin hormone

metabolism

GAP501/12/2554, Fyzicka mapa kratkého ramene chromozému 7D

2012 - 2015 3 365

pSenice a jeji vyuziti pro klonovani genu pro rezistenci ke msici zhoubné;

GACR Ing. Simkova, CSc.

Physical map of wheat chromosome arm 7DS and its use to clone a Russian wheat aphid

resistance gene

GAP501/12/2220, Evoluce pohlavnich chromozomu - chromozomalné

2012 - 2016 1337

GACR specificka genomika u rodu Silene; dr. Hobza, spolufesitel dr. Safar
Sex chromosome evolution - chromosome-specific genomics in genus Silene

GAP501/12/0597, Produkce ergoidnich alkaloid( béhem interakce rostliny

2012 - 2015 1594

Zita (Secale cereale) s parazitickou houbou Claviceps purpurea; doc.

GACR Galuszka

Production of ergot alkaloid during the interaction of rye plant (Secale cereale) with fungus

Claviceps purpurea

GA P506/12/1320, Zméni orchideje nas pohled na celogenomoveé

2012 - 2015 1442

GA GR procesy? Komplexni studium hyporeduplikace; spolufesitel dr. Vrana
Will orchids reshape our understanding of genome-wide processes? Solving the enigma of

progressively partial endoreduplication

LG12021, Spoluprace s Bioversity International na globalni analyze a
uchovavani genetické diverzity bananovniku (BIOVERSITY); doc. Dolezel

MSMT CR

2012 - 2014 946

Cooperation with Bioversity International on global analysis and preservation of banana

genetic diversity (BIOVERSITY)

GP P501/12/P455, Uloha mitogen-aktivovanych protein kindz (MPKs) v

2012 - 2014 741

GA CR odpovédich jeémene na napadeni Puccinia hordei; dr. Kfenek
The role of mitogen-activated protein kinases (MPKs) in barley responses to Puccinia hordei

attack

GPP503/12/P166, Produkty oxidativni degradace fenolickych latek v

GA CR rostlinnych potravinach; dr. Gruz

2012 - 2014 633

The products of oxidative degradation of phenolic compounds in plant foods

GPP501/12/P160, Inaktivace cytokinint v Arabidopsis thaliana - rizné role

2012 - 2014 631

GA CR isoforem cytokinin glykosyltransferas?; dr. Smehilova
Cytokinin deactivation in Arabidopsis thaliana — different roles of cytokinin

glycosyltransferases isoforms?

7AMB12AT018, Biotypizace fytopatogenut kulturnich rostlin pomoci

2012 -2013 140

hmotnostni spektrometrie a identifikace proteinovych markeru infekce; prof.

MSMT CR Sebe]a

Biotyping of phytopathogens of cultivated plants using mass spectrometry and identification

of protein markers of infection

LD12061, Priprava derivatl cytokinint s vyznamnymi biologickymi

MSMT CR vlastnostmi; dr. Plihal

2012 -2013 498

Synthesis of cytokinin derivatives with significant biological properties

V roce 2012 byla zahajena realizace dvou grantd,
které sice nejsou vyzkumného charakteru, ale jsou vy-
znamné pro podporu cinnosti Centra. Predstavme tedy
stru¢né oba granty:

BIO-TECHNO

Projekt zahrnuje inovaci pfipravy studentl magister-
ského studia prirodovédnych obord tak, aby byli schopni
nalézt uplatnéni v nové se vytvarejicich biotechnologic-
kych strukturach v regionu. Klicové aktivity projektu za-
hrnuji Gpravy vyucovanych predmétd a vytvoreni novych
volitelnych predmétli zamérenych na moderni sméry bio-
technologie, rozvoj odbornych a komunikacnich schop-
nosti studentt v anglickém jazyce, zvy$ovani pravniho a
ekonomického povédomi a znalosti v oblasti dusevniho
vlastnictvi, pfipravu na zaméstnani prostrednictvim od-
bornych seminarl a staZi. Na projektu se podileji t¥i od-
déleni Centra. Vzhledem k odbornému zaméreni téchto
oddéleni je ptiprava absolventl sméfovana zejména do
odvétvi rostlinne biotechnologie, které patfi mezi odvétvi
s velkym potencidlem réstu v prostiedi CR i EU.

INTERHANA

Projekt je zaméren na budovani tymu Centra a pod-
poruje zapojeni $pi¢kovych zahrani¢nich odborniki do
vyzkumnych skupin Centra, iniciani pracovni pozice
mladych vyzkumnych pracovniki a posiluje vzajem-
né kontakty se spolupracujicimi zahrani¢nimi pracovisti
prostfednictvim mobilit. Pfiprava a vzdélavani mladych
védcl a studentl v odbornych disciplinach, ale i v pro-
blematice ochrany dusevniho vlastnictvi pfispéje k dlou-
hodobému upevnéni pozice centra v evropském vyzkum-
ném prostoru.

In 2012 the Centre started working on two special
grants. These grants are not of scientific character, ho-
wever they are of considerable importance for the acti-
vities of the Centre. There is a brief introduction of both
grants below:

BIO-TECHNO

The project innovates preparation of master degree
students of natural sciences to be able to work in newly
created biotechnological structures in the region. Key
project activities include modification of lectured courses
and creation of new optional courses focused on modern
biotechnology directions, development of professional
and communication skills of students in English, inc-
rease of legal and economical awareness and intellectual
property knowledge. Specialised seminars and trainee-
ships will be organized to improve readiness for futu-
re work. Three departments of the Centre participate in
the project. With respect to specialization of these de-
partments preparation of graduates is focused on plant
biotechnology which has a great potential in Czech Re-
public and EU.

INTERHANA

The project is focused on building the team of the
Centre and supports participation of leading internatio-
nal experts in research groups of the Centre, creates ini-
tial job positions for young researchers and strengthens
mutual contacts with cooperating foreign institutions
through research staff mobility. Preparation and training
of young scientists and students in professional discipli-
nes along with intellectual property rights and protection
will contribute to strengthening the long-term position of
the Centre in the European research area.
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POSKYTOVATEL
GRANT PROVIDER

CiSLO, NAZEV GRANTU
GRANT NO. AND TITLE

FINANCNI OBJEM
ZA ROK 2012
(TIS. KC)
FINANCIAL VOLUME
YEAR 2011
(THOUS.CZK)

(0]:1]0]:]}
GRANT DURATION

CZ.1.07/2.3.00/20.0165 Podpora zapojeni vyzkumného tymu Centra regionu

Hana do mezinarodni spoluprédce (INTERHANA); prof. Frébort

MSMT / OP VK Integration of the research team of the Centre into international 2012-2015 635
collaboration (INTERHANA)
CZ.1.07./2.2.00/28.0084 Priprava absolventu pfirodovédnych oborl pro
uplatnéni v evropskych biotechnologickych institucich (BIO-TECHNO); prof.
MSMT / OP VK Frébort 2012-2014 3621
Preparation of graduates from science branches for working in European
biotechnological institutions (BIO-TECHNO)
'.I by
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— PROJEKTY SMLUVNIHO VYZKUMU

’
¥
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Centrum regionu Hana spolupracuje s komercni sfé-
rou a jednou z forem spoluprace je smluvni vyzkum. Na
zakladé konkrétnich potifeb jednotlivych firem je reali-
zovana Siroka skala specializovanych zakazek. Tato for-
ma spoluprace probiha nejen s firemnim sektorem, ale i
s akademickymi institucemi.

Kromé kratkodobych nebo jednorazovych zakazek se
rozviji i spoluprace na dlouhodobéjsich projektech.

Mezi partnery Centra patfi instituce z CR i zahranidi,
malé, stfedni a velké firmy a také vyznamné nadnarodni
spole¢nosti.

Pocet partnerl i objem spoluprace se postupné rozi-
fuje, v roce 2012 byly realizovany zakazky v hodnoté 8,9
mil. K&, ve srovnani s 5,9 mil. K& v roce 2011. Smluvni
vyzkum je zavaznymi monitorovacim indikatorem, jeho
plnéni je priib&Zné sledovano.

V prehledu nize jsou uvedeny nékteré spolecnosti a
instituce, pro které byly provedeny zakazky smluvniho
vyzkumu v roce 2012.

Centre of the Region Hana collaborates with co-
mmercial sector and one type of cooperation is contract
research. A wide range of specialized contracts are per-
formed based on individual needs of single companies.
This kind of cooperation is being used not only by co-
mmercial sector but academic institutions as well.

Besides short-term or single contracts collaboration
on long-term projects has been increasing.

Partners of the Centre include institutions from Czech
Republic and abroad, small, medium and large compa-
nies and also important global companies.

The number of partners and the volume of coope-
ration increased continuously, in year 2012 contract re-
search volume was 8,9 mil. CZK, compared to 5,9 mil.
CZK in 2011. Contract research is an obligatory indicator
of the project and its fulfilment is checked continually.

Below there is a list of some companies and institu-
tions the Centre coopearated with in frame of contract
research in year 2012.

TEVA Czech Industries s.r.o.

OlChemim s.r.o.

Ceské technologické centrum pro anorganické pigmenty a.s.
Vyzkumny ustav lesniho hospodafistvi a myslivosti, v.v.i.
Strongwest, a. s.

MORAVIAN - BIOTECHNOLOGY, s.r.o.

Chromservis s.r.o.

Key Industry Engineering Group, s.r.o.

Botanicky Ustav AV CR, v.v.i.

Masarykova univerzita

Allivictus s.r.o.

Aditex s.r.o.

Leibniz Institute of Plant Genetics and Crop Plant Research, Ger-
many

University of California, USA

Sabanci University, Turkey

The Genome Analysis Centre, UK

Royal Holloway, University of London, UK

Swedish University of Agricultural Sciences, Sweden
University of Warwick, UK

Wegscheider Farben Gesellschaft m.b.H. & Co. KG, Austria

VURV

Podily partnerd projektu na objemu smluvniho vyzkumu
Project partners share of contract research volume

VURV, V.V.I

UNIVERZITA PALACKEHO UEB AV CR, V.V.I.
(V TIS. KC) (V TIS. KC) (V TIS. KC)

PALACKY UNIVERSITY IEB AS CR CRI
(IN THOUSANDS CZK)

(IN THOUSANDS CZK)

(IN THOUSANDS CZK)

(CRI) \h

SOUCET
(V TIS. KC)
SUMMARY

(IN THOUSANDS CZK)

|
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Centrum v rdmci svych aktivit neustdle rozviji The Centre continuously develops cooperation not
spolupraci nejen akademickou, ale i s komercni sfé- only with academic sector but with commercial subjects
rou. V soucasné dobé spolupracuje s nize uvedeny- as well. At present the Centre cooperates with below
mi partnery prakticky z celého svéta. mentioned partners worldwide.

Partnefi centra ve svété
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O Partners - commercial sector
. Partners - academia sector
Komercni sféra Akademicka sféra
Agritec, vyzkum, $lechténi a sluZby, s.r.0., Sumperk, CZ Bioversity International,Montpellier, F
Agrotest fyto, s. . 0., Kroméfiz, CZ Freie Universitat Berlin, DE
BioApex, s.r.0., Olomouc, CZ International Wheat Genome Sequencing Consor-
Biogemma S.A.S., Paris, F tium, Bethesda, USA
BioNano Genomics, San Diego, USA John Innes Centre, Norwich, GB
BioPatterns s.r.o., Olomouc, CZ Kansas State University, Manhattan, USA
BLOCK, a. s., Valasské Mezific¢i, CZ Nagoya University, JP
C3Bio GmbH, DE Technische Universitat Wien, A
Farmak a.s., Olomouc, CZ University of Tallin, EE
Fosfa, a. s., Bfeclav, CZ University of California, Davis, USA
Chemapagro s.r.o., Dasice, CZ University of Warwick, GB
Moravian Biotechnology, s.r.0., Brno, CZ Univerzita Mendelova v Brné, CZ
MoravoSeed, s. r.o., Mikulov, CZ Vyzkumny Ustav olejnin Opava, CZ
OlIChemIm s.r.0. Olomouc,CZ Vyzkumny Ustav lesniho hospodarstvi a myslivos-
OSEVA PRO, s. r. 0., Praha, CZ ti, v.v.i., Kunovice, CZ
Photon Systems Instruments, s. r. 0., Brno, CZ Zelinarska unie Cech a Moravy, Olomouc, CZ

Pyratine LLC, Morro Bay, USA

Selgen a.s., Stupice, CZ

Svaz péstitell a zpracovatell olejnin, s.r.0., Praha, CZ
Sumitomo Chemical, Japan

Syngenta International AG, Basel, CH

DLF - Trifolium Hladké Zivotice, s.r.o., CZ

Tectronik S.r.l., Limena , IT

Teva Czech Industries s.r.0., Opava, CZ

Trisol s.r.o, Praha, CZ

Vyzkumny Ustav pivovarsky a sladarsky, a.s., Praha, CZ
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Centrum je oficialnim zastoupenim CR
pFi EFB

V roce 2011 se Centrum stalo regionalni kancelafi
zastupujici Ceskou republiku (Regional Branch Office)
u European Federation of Biotechnology (EFB; http://
www.efb-central.org/), coz mu umoznuje realizovat radu
aktivit s mezinarodnim dopadem a dale rozvijet bohaté
profesni kontakty jednotlivych vyzkumnych tym{ s insti-
tucemi a firmami zucastnénymi v této federaci.

European Federation of Biotechnology (EFB) se sid-
lem v Barceloné je neziskova organizace sdruzujici na-
rodni biotechnologické asociace, ucené spolecnosti,
univerzity, védecké instituce, biotechnologické firmy a
odborniky.

Cilem EFB je propagace biotechnologie, podpora bez-
pecného, udrzitelného a pfinosného vyuziti life sciences,
podpora vyzkumu a Spickovych inovaci v biotechnologii,
poskytovani prostoru pro interdisciplinarni a mezina-
rodni spolupraci, zlepSovani védeckého vzdélani a zpro-
stfedkovani dialogu mezi védeckou a verejnou sférou.

EFB ma 225 ¢lenl z tad instituci z celé Evropy a 13
500 ¢lend z fad odbornikl z 56 statd. Pro podporu svych
aktivit v rlznych oblastech biotechnologii ma 14 regi-
onalnich kancelafi a novou regionalni kancelafi pro CR
se stalo Centrum regionu Hana pro biotechnologicky a
zemédélsky vyzkum.

Spoluprace Centra s EFB je podpofena tim, Ze vice-
prezident EFB prof. Brian F. C. Clark je ¢lenem védecké
rady Centra. Na kongresu EFB v Istanbulu v zafi 2012
byl Feditel CRH prof. Ivo Frébort zvolen do spravni rady
(Executive Board) této federace, coz by mélo v budouc-
nu vést k jesté blizSimu propojeni aktivit CRH a EFB.

V roce 2013 bude CRH za podpory EFB organizovat
konferenci ,Olomouc Biotech 2013 Plant Biotechnology:
Green for Good II" (17-21.6.2013), na které prednese
uvodni prednasku president EFB, prof. Marc van Mon-
tagu.

In 2011, The Centre of the Hana Region for Biotech-
nological and Agricultural Research became the new
Regional Branch Office of the European Federation of
Biotechnology (EFB; http://www.efb-central.org/) in the
Czech Republic. This has allowed the Centre to carry out
activities on international level and also to deepen profe-
ssional contacts of our research teams with other institu-
tions and companies within the federation.

The European Federation of Biotechnology (EFB) with
its Central Office in Barcelona is a non-profit federation
of National Biotechnology Associations, Learned Socie-
ties, Universities, Scientific Institutes, Biotech Compa-
nies and individual biotechnologists.

The mission of EFB is to promote the safe, sustai-
nable and beneficial use of the life sciences, to promote
research and innovation at the cutting edge of biotech-
nology, to provide a forum for interdisciplinary and inter-
national cooperation, to improve scientific education and
to facilitate an informed dialogue between scientists and
the general public.

With 225 Institutional members from across Europe
and 13 500 personal members from 56 countries, the
EFB has 14 Regional Branch Offices in Europe to support
its activities in various areas of biotechnology covered
by the Federation. The Centre of the Region Hana for the
Biotechnological and Agricultural Research is now the
new Regional Branch Office for the Czech Republic.

Cooperation of the Centre with EFB is underlined by
the fact that EFB vice-president Brian Clark is a member
of the Centre s Scientific Board. The executive director
of the Centre prof. Ivo Frébort was elected a member of
the Executive Board of EFB at a conference in Istanbul
in September 2012, which should lead to even closer
interaction between the Centre and EFB.

With support of EFB, the Centre will held a confe-
rence from June 16 - 21, 2013 called: ,Olomouc Bio-
tech 2013 Plant Biotechnology: Green for Good II'. The
President of EFB, prof. Marc van Montagu will give the
opening speech.

EUROPEAMN FEDERATION OF

BIOTECHNOLOGY
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Trilateral meeting Brno - Vienna - Olomouc

Po setkanich v kvétnu 2012 v Brné a v listopadu 2012
Vidni se Centrum regionu Hana stalo dalSim mistem, kde
byla usporddana védecka minikonference ze série inicio-
vané Jihomoravskym inovacnim centrem, ktera si klade
za cil stimulovat meziméstskou spolupraci mezi Brnem,
Vidni a Olomouci. Jako organizatofi konference jsme si
zvolili tematické zaméreni ,Plant Sciences" a na nase po-
zvani se v prib&hu dvou dnd 29-30.3.2012 do Olomouce
sjeli nejvyznamnéjsi odbornici z partnerskych instituci a
zU&astnili se prednasek a diskusnich blokd.

Z videfiskych zéstupcl zaujaly napriklad prezentace
prof. Wolframa Weckwertha (proteomika a metabolomi-
ka), prof. Irene Lichtscheidl (cell imaging) a prof. An-
drease Bachmaira (ubiquitinylace v rostlinné signalizaci)
z University of Vienna, Dr. Karla Rihy (regulace mRNA) a
Dr. Thomase Greba (lateraIni rist) z Gregor Mendel Insti-
tute of Molecular Plant Biology nebo Dr. Jirgena Kleine-
-Vehn (diferenciace pletiv) a Dr. Melindy Abbas z BOKU
- Universitat for Bodenkultur (auxinové prenasece).

Brno bylo zastoupeno zejména kolegy z CEITECu:
prof. Bfetislavem Brzobohatym (environmentalni odpo-
védi rostlin), doc. Janem Hejatkem (systémova biolo-
gie), doc. Janem Paleckem (proteinové komplexy) a Dr.
Martinem Lysakem (komparativni cytogenetika).

Centrum regionu Hana reprezentovali prof. Jozef Sa-
maj (bunécna signalizace), prof. Ivo Frébort (transgenni
jecmen), doc. Jaroslav Dolezel (genomika obilovin), Dr.
Lukas$ Spichal (chemicka biologie), prof. Petr Ilik (biofo-
tony a stress), prof. Marek Sebela (proteomika rostlin-
nych patogenl) a prof. Miroslav Strnad (nové rlistové
regulatory).

Toto setkani pomohlo dale prohloubit zejména spo-
lupraci s kolegy z Vidné, kterd ddle probih& napfiklad
v ramci projektu OP VK INTERHANA a dalSich védeckych
projektd.

Den otevienych dvefFi

Na olomouckém pracoviéti UEB AV CR, v. v. i. se ve
dnech 6. — 8. 11. 2012 uskutecnil Den otevienych dvefi
jako soucast dvanactého rocniku Tydne védy a techniky
poradaného Akademii véd CR. Zajemci z fad Siroké ve-
fejnosti a Skol méli v téchto dnech moznost prohlédnout
si prostory a nejmodernéjsi vybaveni tohoto pracovisté
centra a seznamit se s po-
uzivanymi unikatnimi tech-
nologiemi. To vSe za dopro-
vodu a vykladu védeckych
pracovnik(, ktery byl pFi-
praven v popularni, atrak-
tivni a srozumitelné formé.

Tato akce se mezi na-
vstévniky tési znacné ob-
libé, pracovisté navstévuji
velké pocty jednotlived a
Skolni exkurze i ze soused-
nich kraj@.
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Trilateral meeting Brno - Vienna - Olomouc

Following the meetings in Brno, in May, and in Vie-
nna in November 2012, the Centre of the Region Hana
hosted another mini-conference from series of meetings
initiated by the Innovative Centre of South Moravia the
aim of which is to enhance the cooperation between
Brno, Vienna, and Olomouc. As a host, we chose a the-
me called “Plant Sciences” and many important scien-
tists from partner institutions accepted our invitation
and gave interesting speeches and took part in lectures
and discussions from March, 29 - 30, 2012.

To name a few of the most intriguing presentations,
one can mention prof. Wolfram Weckwerth “s Proteomics
and Metabolomics; prof. Irene Lichtscheidl's Cell Ima-
ging; and prof. Andreas Bachmair s Ubiquitinylation in
Plant Signaling, all from the University of Vienna. As well
as Dr. Karel Riha s Regulation of mRNA and Dr. Thomas
Greb ‘s Lateral Growth from Gregor Mendel Institute of
Molecular Plant Biology; Dr. Jirgen Kleine-Vehn's Dif-
ferentiation of Tissues, and Dr. Melinda Abbas’s Auxin
Carriers, both from BOKU Universitat flir Bodenkultur.

Among participants from Brno there were prof. Breti-
slav Brzobohaty with Environmental Reactions of Plants;
doc. Jan Hejatko with System Biologie; doc. Jan Palecek
with Protein Complexes, and Dr. Martin Lysak with Com-
parative Cytogenetics, all from CEITEC.

The Centre of the Region Hana was represented by
prof. Jozef Samaj with Cell Signaling; prof. Ivo Frébort
with Transgenic Barley; doc. Jaroslav Dolezel with Ge-
nomics of Cereals; Dr. Lukas Spichal with Chemical Bio-
logie; prof. Petr Ilik with Biophotons and Stress; prof.
Marek Sebela with Proteomics of Plant Pathogenes, and
prof. Miroslav Strnad with New Growth Regulators.

This event helped to strengthen cooperation especia-
Ily with collegues from Vienna which carries on in INTER-
HANA and other scientific projects.

Open days

The Olomouc branch of the Institute of experimental
botany AS CR organized at November 6 - 8, 2012 Open
days as a part of 20th Week of Science and technolo-
gy. This festival is organized by Academy of Sciences of
the Czech Republic. Visitors from the general public and
schools had an opportunity to view the laboratories and
cutting edge equipment
and to learn about the
unique technology used
for the research and de-
velopment. Explanations
were given by scientists
in popular, attractive and
understandable ways.

This popular event is
visited by large number of
single visitors and schools
excursions not only from
the Olomouc region.
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Véda a vyzkum vcelarské praxi

Konferenci s nazvem Véda a vyzkum vcelarské pra-
xi poradalo Centrum ve spolupraci s Mendelovou spo-
le¢nosti pro vcelaf-
sky vyzkum, coz je
obcanské  sdruzeni
sdruzujici  zajmové
i profesionalni vce-
lafe. Jeho cilem je
podilet na vyzkumu
a Slechténi vcelstev
a vzdélavani vcelar-
ské verejnosti. Kon-
ference se konala
dne 20. fijna 2012.
Ucastniky konfe-
rence byli jak vcelafi, tak také pracovnici Statni vete-
rindrni spravy, Statnich veterindrnich Ustavi a dalgich
organizaci zajimajicich se o vcelafstvi. Cilem konference
bylo pfiblizit aktualni védecké poznatky Sirsi verejnos-
ti a zaroven predstavit védeckou a odbornou cinnost
obou poradajicich organizaci. Na konferenci pfijelo 109
Gcastnik( a prednaseli na ni ¢eéti i zahraniéni odbornici.
Mezi nejvyznamnéjsiho hosta patfil bezesporu Joachim
R. de Miranda ze Svédské Uppsaly, ktery je pocitan mezi
predni svétové odborniky na vceli virologii. Jedna z jeho
pfednadek se tykala vcelich viréz a druha vCelafeni ve
Svédsku. Konference sklidila mezi publikem Uspéch po
strance odborné i organizacni, bylo prezentovano mnoho
novych poznatk(d éeské i zahraniéni védy.

Ke konferenci byl vydan sbornik Véda a vyzkum ve
vcelafské praxi, editor Mgr. Jifi Danihlik.

! 2 EurBes

Zapojeni Centra regionu Hana do inovaci v Olo-
mouckém kraji

Centrum se ve spolupraci s Olomouckym krajem a
sdruzenim OK4Inovace aktivné zapojilo do podpory ino-
vaci v Olomouckém kraji. V poslednim ctvrtleti roku 2012
se zastupci Centra Ucastnili nékolika akci zamérenych na
moznosti podpory inovac¢niho procesu a spoluprace aka-
demického sektoru a vyzkumnych center s podnikatel-
skym sektorem.

Reditel Centra prof. Frébort a védecky feditel Cen-
tra doc. Dolezel vystoupili na Féru ,Biotechnologie,
potravinarstvi, zemédélstvi“, které probéhlo 2. 11.
2012 v Olomouci*. Mezi vyznamné hosty patfil napriklad
Andrej Babis, Agrofert Holding. Na akci urcené firmam
Olomouckého kraje byly jednak prezentovany inovaéni
aktivity Olomouckého kraje (Regionalni inovacni strate-
gie a projekt Inovacni vouchery) a jednak byly predsta-
veny a diskutovdny moznosti spoluprace a praktického
propojeni vyzkumnych kapacit v kraji s podnikatelskymi
subjekty. V pribé&hu setkani byly diskutovany i konkrétni
moznosti spoluprace nékterych firem s Centrem regionu
Hana.

Science and Research for Beekeeping

The Conference “Science and Research for Beekee-
ping” was organized by the Centre in cooperation with
Mendel Bee Research Association - a citizen associati-
on unifying professional as well as amateur beekeepers.
Its goal is to support the research and breeding bees
and public education of beekeepers. The Conference was
held on October 20, 2012. The participants of this event
were not only the beekeepers but also the members of
State Veterinary Administration, State Veterinary Insti-
tutions and other organizations involved in beekeeping.
The aim of this conference was to spread the current
findings in research among the society and to introduce
activities of both involved associations. About 109 vi-

sitors attended the conference and the lecturers were

experts not just from the Czech Republic but also from
foreign countries. One of the most important guests was
undoubtedly Joachim R. de Miranda from Uppsala in
Sweden who is considered to be one of the top expert in
the field of bee virology. One of his talks was focused on
bee viral diseases, the other one on practical beekeeping
in Sweden. The conference was accepted by the audien-
ce in a very positive way. The visitors appreciated good
quality of scientific level as well as organization of the
event, a lot of findings from Czech and foreign resear-
ches were presented there.

A book of abstracts, edited by Jifi Danihlik, “Science
and research in beekeeper’s practice” was published in
connection with this conference.

Participation of the Centre in innovations in Olo-
mouc region

The Centre in cooperation with Olomouc region
authority and OK4Inovace association actively takes
part in innovation support in Olomouc region. Repre-
sentatives of the Centre participated in several events
organized in the last quarter of year 2012 which were
focused on possibilities of innovation proces support and
cooperation between academic sector and research cen-
tres with commercial sector.

Representatives of the Centre (Executive director
prof. Frébort and Scientific director associated professor
Dolezel) participated in Forum ,,Biotechnology, food
industry and agriculture" held on November 2, 2012
in Olomouc. Andrej Babi$, Agrofert Holding, was among
special guest. The event was organized to inform regi-
onal companies about innovation activities of Olomouc
region authority (Regional innovation strategy and Inno-
vation vouchers project) and to introduce and to discuss
possibilities of practical cooperation between regional
research capacities and businesses. Concrete possibili-
ties of cooperation with several companies were already
discussed during the event.
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Dne 27. 11. 2012 se ve spolupraci 3 vyzkumnych
center Univerzity Palackého konala konference Véda
v Olomouci zaméfena na prezentaci téchto center fir-
mé&m a podnikateldm nejen z Olomouckého kraje. Cen-
trum regionu Hand prezentoval prof. Frébort a dalSi-
mi vystupujicimi byli rektor Univerzity Palackého prof.
Maslan, mistopredseda predstavenstva Krajské hospo-
darské komory Olomouckého kraje Ing. Plachy, predsta-
vitelé kraje a mésta a dalsi hosté. Cilem konference byla
opét prezentace moznosti praktického vyuziti kapacit
vyzkumnych center Univerzity Palackého firemni sférou
pfi inovaénim procesu.

V souvislosti se spusténim dotacniho programu
Inovaéni vouchery usporadal Olomoucky kraj dne
4.12.2012 informacni seminar pro podniky Olomoucké-
ho kraje zaméfeny na predstaveni inovacnich voucherd
jako nastroje podpory inovaci v podnikatelském sektoru
Olomouckého kraje. Kromé predstaveni projektu, pravi-
del pro podani zadosti a cerpani podpory seminar nabidl
i prezentaci Centra regionu Hana a dalSich dvou regi-
onalnich vyzkumych center a také nékterych vysokych
skol z celé CR.

Conference Science in Olomouc were organized in
cooperation of 3 research centres of the Palacky univer-
sity on November 27, 2012. The konference was devoted
to introducing these centres to businesses not only from
Olomouc region. Centre of the Region Hana was repre-
sented by prof. Frébort and among other speakers were
rector of the Palacky university prof. Maslan, vice-chair-
man of th Regional chambre of commerce Martin Plachy,
representatives of Olomouc region authority, Olomouc
city and other guests. The aim of the conference was
introduction and discussion of practical utilisation of re-
gional reserch centres capacities by commercial sector.

On December 4, 2012 the Olomouc region authori-
ty organized seminar focused on launched programme
Innovation vouchers for regional businesses. Innova-
tion vouchers as a tool for support of innovations in re-
gional commercial sector were presented together with
basic rules of the progamme. The seminar provided spa-
ce for presentation of the Centre and two other regional
research centres as well as several Czech universities.

gmmm. OCENENI VYSLEDKU VEDECKYCH PRACOVNIKU CENTRA

—

Praemium Academiae udélena Akademii véd
CR

Védecky reditel Centra doc. Jaroslav Dolezel je
jednim ze dvou védeckych pracovnikd Akademie
véd CR ocenénych prestizni Akademickou prémii —
Praemium Academiae. Tuto cenu udélil v atery 26.
c¢ervna 2012 v sidle Akademie véd CR v Praze jeji
predseda prof. Jifi Drahos.

Smyslem ocenéni, které neni udélovdno za ce-
lozivotni zasluhy a nelze ho obdrzet opakovang, je
podpora védeckych kapacit a vytvéareni takovych
podminek, v nichz by mohly Iépe rozvinout svij po-
tencial. Soucasti ziskaného ocenéni je i grant uvede-
ny v kapitole ReSené granty v této vyrocni zpravé.

Praemium Academiae awarded by the Academy of
Sciences

Scientific director of the Centre associated professor
Jaroslav Dolezel is one of two scientits of the Academy
of Sciences of the Czech Republic awarded by the presti-
gous Praemium Academiae Prize. The prize was given by
the prezident of the Academy prof. Drahos$ on June 26th,
2012 in the seat of the Academy in Prague.

The ain of the prize which is not given for lifelong
merits and can not be received repeatedly is to support
scientists and to create conditions for better develop-
ment of their potential. The award is also combined with
a grant mentioned in chapter Current grants of this an-
nual report.
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Bioforum Award

Ve dnech 23-24.5.2012 se v Brné uskutecnil
veletrh Bioforum 2012, ktery je nejvétSim a nej-
vyznamnéjsim veletrhem v oboru biotechnologii ve
stfedni Evropé.

U prilezitosti tohoto veletrhu se kona mezinarod-
ni soutéz ,The best R&D team competition", které se
védeckovyzkumné tymy Ucastni zejména s takovy-
mi vysledky své Cinnosti, které jsou nejen patentoveé
chranéné, ale probiha i jejich komercéni vyuZiti.

SoutéZe se Gc¢astnil R&D tym oddé&leni ristovych
regulatorl Centra regionu Hana a Laboratote rdsto-
vych regulatorl Univerzity Palackého vedeny prof.
Strnadem a tymu se podafilo v mezinarodni konku-
renci ziskat prvni cenu Bioforum Award 2012 spo-
jenou s odménou 5 000 EUR. Financ¢ni prémie byla
poukazana na Ucet Univerzity Palackého a slouzi pro
dalsi rozvoj védeckovyzkumnych aktivit tymu.

Bioforum Award

The Bioforum 2012 fair took place in Brno in May
23rd - 24th, 2012 which is the largest and the most
important event in biotechnology in Central Europe.

International competition ,The best R&D team com-
petition" is organized for scientific teams at the occasion
of the fair. Participating research teams submit their re-
sults which are not only patented but also commercially
used.

R&D team of Growth regulators department from
Centre of the Region Hana for Biotechnological and Ag-
ricultural Research and Laboratory of growth regulators
under leadership of prof. Strnad took part in this compe-
tition as well. The team succeeded in international com-
petition and received first prize Bioforum Award 2012
and financial reward of 5 000 EUR. Financial bonus was
transferred to the bank account of the Palacky University
and was used for further development of research acti-
vities of the team.

AWARD CERTIFICATE

Prof.

Lukasd Spichal, FhD
Lucia Szicova, FhD

Earel Dolezal, Dr

HMiroslawv Strnad

&
Viadimir Krystof, Prof.,. PhD

Marek Zatloukal, FPhD

"The best R&D team competition”

The best B&D team 2012 competition jury:

| Bogdan Lang

| |
Y, i

OEF [ifa Bcisnces

CED

Izsabala Flookowsks

s

UAF Life Sclances

Projeat Manager
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Cena Arnolda Beckmana

Ing. Tomas Takac¢, Ph.D. z Oddéleni bunécné bio-
logie Centra regionu Hana pro biotechnologicky a
zemédélsky vyzkum ziskal Cenu Arnolda Beckmana
(v kategorii Proteomika) udé&lovanou kazdé 2 roky
Ceskou spolecnosti pro biochemii a molekuldrni bio-
logii.

Cena za rok 2012 byla udélana ¢lankdm, které
byly publikovény v letech 2010 a 2011, v ramci Ces-
ké republiky a Slovenska ve trfech kategoriich:

- Genomika, genetika a analyza nukleovych ky-

selin

- Proteomika

- Bunécna biologie a imunologie

Pfi hodnoceni se posuzoval celko-
vy pfinos prace pro rozvoj poznani
v daném oboru, hodnoticimi kritérii
byly jak objektivni veli¢iny (impakt
faktor ¢asopisu), tak nazory ¢lend ko-
mise na originalitu a aktualnost pub-
likovanych dat. Posuzovany byly jen
ty ¢lanky, které prezentuji pavodni
experimentalni data, nikoliv prehled
problematiky.

Ocenény clanek zpracovany Dr.
Takacem a ty’/memvspoluautorﬁ pod
vedenim prof. J. Samaje na téma
~Proteomics on brefeldin A-treated
Arabidopsis roots reveals profilin 2 as
a new protein involved in the cross-
-talk between vesicular trafficking and
the actin cytoskeleton“ byl uverej-
nén v Journal of Proteome Research
(DOI: 10.1021/pr100690f). Clanek
se tyka problematiky membranového
transportu a jeho interakce s cytoskeletem, ktera je
na Oddéleni bunécné biologie dlouhodobé rfesena.

Cena byla oficidlné predana dne 26.8.2012 na
XXIII. Biochemickém sjezdu.

Ceny reditele Centra regionu Hana

V prosinci 2012 byly poprvé za existenci Cent-
ra regionu Hana udéleny Ceny reditele pro védecké
pracovniky za obdobi let 2011 a 2012. Ceny byly
udélovany za vyznamné vysledky a uUspéchy v je-
jich praci. Ocenéni byla udélovana ve ctyrech kate-
goriich (zakladni vyzkum, aplikovany vyzkum, vy-
sledky v grantovych soutézich, smluvni vyzkum) a
ceny byly prfedany u
prilezitosti zasedani
Védecké rady Centra
3.12.2012.

Arnold Beckman Prize

Dr. Takac from Department of cell biology of the Cen-
tre received the Arnold Beckman Prize (Proteomics ca-
tegory) which is awarded every 2 years by the Czech
Society for Biochemistry and Molecular Biology.

In 2012, the prize is given to papers published in 2010
and 2011 in Czech Republic and Slovakia in 3 categories:

- Genomics, genetics and nucleic acids analysis

- Proteomics

- Cell biology and immunology

Evaluation is based on
contribution of the work to
knowledge development in
the field. Evaluation crite-
ria consist of objective va-
lues (journal impact factor)
and of committee members
opinion on originality of pu-
blished data. Only papers
focused on original expe-
rimental data (not over-
views) are evaluated.

Awarded paper elabora-
ted by Dr. Takac and team
of co-authors led by prof.
Samaj ,Proteomics on bre-
feldin A-treated Arabido-
psis roots reveals profilin
2 as a new protein invol-
ved in the cross-talk be-
tween vesicular trafficking
and the actin cytoskeleton™
was published in Journal of
Proteome Research (DOI:
10.1021/pr100690f). The
paper is focused on membrane trafficking and its interac-
tion with cytoskeleton which is studied for a long time in
Department of cell biology.

Official ceremony will be held on September 26,
2012 during the XXIII. Biochemistry congress.

Director's Award for Excellence

In December 2012 Director's Award for Excellence
for scientists was granted for the first time. Significant
results and achievements reached by scientists in peri-
od 2011 - 2012 were awarded. Awards were granted in
four categories (basic research, applied research, results
in research grant competitions, contracted research).
The scientists were awarded at the occasion of Scienti-
fic Board of the Centre
meeting on December
12, 2012.
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Nize uvadime prehled ocenénych védeckych Awarded scientists are listed below according to
pracovnikt dle jednotlivych kategorii. the categories.

a) Kategorie ,,ZAKLADNI VYZKUM" (Category “Basic research”)

Beata Petrovska: Petrovska B. et al., Plant Aurora kinases play a role in maintenance of primary meris-
tems and control of endoreduplication. New Phytol. 193, 590-604, 2012

Deepak Kumar Yadav: Yadav D.K. and Pospisil P., Evidence on the formation of singlet oxygen in the
donor side photoinhibition of photosystem II: EPR spin-trapping study. PLoS ONE 7(9), e45883, 2012

Tomas Takacd: Takac T. et al., Wortmannin treatment induces changes in Arabidopsis root proteome and
post-Golgi compartments. J. Proteome Res. 11, 3127-3142, 2012

Vojtéch Franc: Franc V. et al., Analysis of N-glycosylation in maize cytokinin oxidase/dehydrogenase
1 using a manual microgradient chromatographic separation coupled offline to MALDI-TOF/TOF mass
spectrometry. J. Proteomics 75, 4027-4037, 2012

Petr Galuszka: Podlesakova K., ... and Galuszka P., Novel cytokinin derivatives do not show negative
effects on root growth and proliferation in submicromolar range. PLoS ONE 7(6): €39293, 2012

Tibor Béres, Gemrotova M: Béres T. et al. Analysis of cytokinin nucleotides by capillary zone electro-
phoresis with diode array and mass spectrometric detection in a recombinant enzyme in vitro reaction.
Anal. Chim. Acta 751, 176-181, 2012

b) Kategorie ,,APLIKOVANY VYZKUM" (Category “Applied research”)

Vaclav Mik: Mik V. et al., Pouziti 6-substituovanych 9-halogenalky! purinli pro regulaci rlstu a vyvoje rost-
lin, rostlinnych organl a bunék, nové 6-substituované 9-halogenalky! puriny, PCT/CZ2011/000086

Use of 6-substituted 9-halogenalkyl purines for regulation of growth and development of whole plants,
plant cells and organs, novel 6-substituted 9-halogenalkyl purines

c) Kategorie ,,VYSLEDKY V GRANTOVYCH SOUTEZICH" (Category “Results in research grant competiti-
ons”)

Maria Smehilova: Inaktivace cytokininl v Arabidopsis thaliana - rGzné role isoforem cytokinin glykosyl-
transferas?, P501/12/P160.

Cytokinin deactivation in Arabidopsis thaliana — different roles of cytokinin glycosyltransferases isoforms?

Pavel Ki¥enek: Uloha mitogen-aktivovanych protein kindz (MPKs) v odpovédich je¢mene na napadeni
Puccinia hordei, P501/12/P455.

The role of mitogen-activated protein kinases (MPKs) in barley responses to Puccinia hordei attack.
JiFi Graz: Produkty oxidativni degradace fenolickych latek v rostlinnych potravinach, P503/12/P166.
The products of oxidative degradation of phenolic compounds in plant foods.

Hana Simkova: Fyzickd mapa kratkého ramene chromozému 7D péenice a jeji vyuZiti pro klonovani
genu pro rezistenci k msici zhoubné, P501/12/2554.

Physical map of wheat chromosome arm 7DS and its use to clone a Russian wheat aphid resistance gene.

d) Kategorie ,,SMLUVNI VYZKUM™" (Category “Contracted research”)
Jan SafaF a Hana Simkova: PFiprava BAC knihovny z chromozémU@ 6A psenice, Leibniz Institute of Plant
Genetics and Crop Plant Research, Gatersleben, Némecko.
Preparation of BAC library from the wheat chromosome 6A, Leibniz Institute of Plant Genetics and Crop
Plant Research, Gatersleben, Germany
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PRACE SE STUDENTY
.

K ¢innosti Centra patfi také vychova a vzdélava-
ni studentd Prirodovédecké fakulty UP v Olomouci,
zejména studentl obord Biochemie, Bun&&na a mo-
lekularni biologie, Biofyzika, Molekularni biofyzika,
Experimentalni biologie, Botanika a Fyziologie rost-
lin. Védecko-vyzkumni pracovnici Centra se podileji
na vyuce studentl a plisobi jako vedouci a $kolite-
Ié bakalafskych, diplomovych a disertacnich praci.
V roce 2012 bylo obhajeno 11 diplomovych a 9 di-

sertac¢nich praci. Vedeno bylo 24 bakaldrskych, 14
diplomovych a 55 disertacnich praci.

V roce 2012 byla zahdjena realizace projektu
OPVK ,Pfiprava absolventd ptirodovédnych obort
pro uplatnéni v evropskych technologickych institu-
cich“ (BIOTECHNO).

Projekt zahrnuje inovaci pfipravy studentd ma-
gisterského studia prirodovédnych obord tak, aby
byli schopni nalézt uplatnéni v nové se vytvareji-
cich biotechnologickych strukturach v regionu. Kli-
cové aktivity projektu zahrnuji tpravy vyucovanych
predmétl a vytvoreni novych volitelnych predmétl
zameérenych na moderni sméry biotechnologie, roz-
voj odbornych a komunikacnich schopnosti studen-
td v anglickém jazyce, zvySovani pravniho a eko-
nomického povédomi a znalosti v oblasti dusevniho
vlastnictvi, pfipravu na zaméstnani prostfednictvim
odbornych seminarQ a stazi. Pfiprava absolventl je
smérovana zejména do odvétvi rostlinné biotechno-
logie, které patfi mezi odvétvi s velkym potencialem
rGstu v prostiedi CR i EU.

ABSOLVENT(KA) SKOLITEL

GRADUATE

One of the Centre goals is education and training of

students of the Palacky University in Olomouc, Fa-
culty of Science, especially branches Biochemistry, Cell
and molecular biology, Biophysics, Molecular biophysics,
Experimental biology, Botany and Plant physiology. Sci-
entists and researchers of the Centre participate in tea-
ching and supervising of Bachelor, Master and Doctoral
studies.

In year 2012 were defended 11 Master and 9 Docto-
ral studies. There were supervised Bachelor (24), Master
(14) and Doctoral studies (55).

In 2012, the project “Preparation of graduates from
science branches for acting in European biotechnological
institutions” (BIO-TECHNO) was launched.

The project innovates preparation of master degree
students of natural sciences to be able to work in newly
created biotechnological structures in the region. Key
project activities include modification of lectured courses
and creation of new optional courses focused on modern
biotechnology directions, development of professional
and communication skills of students in English, inc-
rease of legal and economical awareness and intellectual
property knowledge. Specialised seminars and trainee-
ships will be organized to improve readiness for futu-
re work. Three departments of the Centre participate in
the project. With respect to specialization of these de-
partments preparation of graduates is focused on plant
biotechnology which has a great potential in Czech Re-
public and EU.

NAZEV PRACE
SUPERVISOR TITLE

Absolventi Ph.D. / Mgr. graduates

Priprava a fyzikalné-chemické studium novych latek
interagujicich s metabolickymi drahami rostlinnych hormon

Viaclav Mik dr. Dolezal

cytokinint. Vztah mezi strukturou a biologickou aktivitou.

Synthesis and characterization of novel compounds interacting with
metabolic pathways of plant hormones cytokinins. Structure-activity

relationship.
Afinitni chromatografie v proteomice

lvo Chamrad dr. Lenobel

Affinity chromatography in proteomics

Jitka Prokopova dr. Spundova

Katefina Vaclavikova

(Podleddkova) doc. Tarkowski

Anshu Rastogi doc. Pospisil

Rakesh Kumar Sinha
Helena Radonicova

doc. Pospisil

Vliv biotrofnich houbovych patogen( na fotosyntézu hostitele
Photosynthetic responses of host plant to biotrophic fungal pathogens

Metabolismus cytokinint a jeho regulace
Cytokinin metabolism and its regulation

Involvement of reactive oxygen species in biophoton emission
from living system
Generation of reactive oxygen species by photosystem Il

Obranné mechanismy rostlin proti oxida¢nimu stresu

; . rof. Ilik
(Kyselakova) P The defense mechanisms of plants against oxidative stress.
L Studium struktury genomu pribuznych druhd rostlin s
Radim Cegan ~ . . ygv . P . y.
I i Vel odlisnymi reprodukénimi strategiemi
univerzity) Study of genome structures of related plant species with different
reproductive strategies
Hana Blavet Studium evoluce pohlavnich chromosom( u dvoudomych
(studentka dr. Hobza druht rodu Silene

Masarykovy univerzity) Sex chromosome evolution study in dioecious species of the genus Silene

P
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ABSOLVENTI MGR. / MGR. GRADUATES

Edita Andryskova

Jana Bartoskova

Tereza Berkova

Pavel Jaworek

Vendula Kajnarova

Daniel Karas

Lukas Nosek

Josef Vrabka

Hana Maleckova

Eva Marxova

Milan Glabazna

dr. Pospisilova

doc. Tarkowski

doc. Tarkowski

doc. Tarkowski

dr. Pospisilova

prof. Sebela

prof. Ilik

doc. Galuszka

dr. Sziicova

dr. Petrzelova

dr. Ohnoutkova

Pfiprava transgenniho je€mene se zménénou hladinou
cytokininl v zrnech

Preparation of transgenic barley with cytokinin altered level in grains
Optimalizace metody analyzy bakterialnich cytokinin(
Optimalization of bacterial cytokinins analysis

Biosyntéza aromatickych cytokinint

Biosynthesis of aromatic cytokinins

Vyvoj metody pro analyzu hydroxylovanych derivat
cytokinin(

Development of method for analysis of hydroxylated cytokinin
derivatives

Klonovani, exprese a purifikace AMP-deaminasy z kvasinek
Cloning, expresion and purification of AMP deaminase from yeasts
Studium interakce Na+/K+-ATPasy s cisplatinou

Studies of the Na+/K+-ATPase interactions with cisplatin

Pouziti 2D-CN/SDS-PAGE ke sledovani zmén v zastoupeni
pigment-proteinovych komplext thylakoidnich membran
stresovanych rostlin

Usage of 2D-CN/SDS-PAGE for determination of changes in pigment-
protein complexes from thylakoid membranes of stressed plants
Regulace produkce ergoidnich alkaloidG houbou Claviceps
purpurea béhem infekce Zita

Regulation of ergot alkaloid production by Claviceps purpurea during
infection of rye

Priprava a biologicka aktivita 2,6-disubstituovanych derivatt
adenosinu

Preparation and biological activity of 2,6-disubstituted adenosine
derivatives

Rasové specificka rezistence sortimentu soucasnych odrad
salatu (Lactuca sativa) k vybranym rasdm plisné salatové
(Bremia lactucae)

Race-specific resistance against selected races of lettuce downy mildew
(Bremia lactucae) in assortment of the recent lettuce cultivars
Moderni biotechnologie, zdroje informaci a jejich vyuZiti pri
vyuce na stfednich skolach

Modern biotechnology, information resources used on teaching high
school students
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V realizacni fazi projektu (tedy v letech 2010 - 2013)
je financovani Centra zajistovano prevazné z prostied-
k& Opera¢niho programu Vyzkum a vyvoj pro inovace.
Ostatni zdroje financovani figuruji v této fazi pouze do-
plrikové.

Po ukonceni realiza¢ni faze projektu, tedy pocinaje
rokem 2014, se nejvyznamnéjsim zdrojem financovani
Centra stanou pfijmy ze smluvniho vyzkumu, z narod-
nich a mezinarodnich grantd, z institucionalnich zdroj a

During the realization period of the project (2010 -
2013) the Centre is mainly financed by Operational Pro-
gram Research and Development for Innovations. Other
financial sources are rather additional in this period.

After closing of the realization period (i.e. from year
2014) operational period will follow. In that period main
financial sources will consist of contract research, nati-
onal and international grants, institutional sources and

commercialization of research and development results.

In spite of that the Centre will generate this type
of sources already during the realization period, only in
operation period these sources will cover the main por-
tion of financing.

z komercializace vysledkl vyzkumu.

Prestoze tento typ pfijmd bude Centrum generovat
jiz v prlbé&hu realizadni faze, teprve ve fazi provozni se
stanou hlavnim zdrojem jeho financovani.

M Pfijmy z narodnich grantt
-

H Pfijmy z mezinarodnich grant
-

m Pfijmy z ostatnich zdroju
-

M Institucionalni ptijmy
-

CASTKA
(V MIL. KC)

AMOUNT
(IN MIL. CZK)

PFijmy z mezindrodnich grantl / Incomes from international grants
Institucionalni pFijmy vé. pfijma za vyuku / Institutional incomes incl.
teaching incomes

PRIJMY V ROCE 2012
INCOMES IN YEAR 2012

M Stavby
L ]

| Pfistroje
-

m Ostatni vybaveni
-

M Provozni vydaje
-

CASTKA
(V MIL. KC)
AMOUNT
(IN MIL. CZK)

Investiéni vydaje / Investment expenditures 446,2

Stavby / Buildings 381,3

PFistroje / Instrumental equipment 62,9

Ostatni vybaveni / Other equipment 2,0
1

VYDAIJE V ROCE 2012
EXPENDITURES IN YEAR 2012

Provozni vydaje / Operational expenditures 1

0
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- _SOUCASNOST A BUDOUCNOST CENTRA
—

V roce 2012 byla dokoncena realizace Ctyf novych
budov Centra zahajena na jafe 2011. Vzniklo tak moder-
ni zdzemi, do kterého se v lednu a Unoru 2013 presté-
hovaly jednotlivé vyzkumné tymy Centra. Nové prostory
umozni spoleénou ¢innost vyzkumnych tym@, z nichz né-
které dosud pUsobily v jinych ¢astech Olomouce.

V uplynulém roce intenzivné probihala vybérova Ffi-
zeni na jednotlivé pozice v tymech. Doslo tak k vice nez
dvojnasobnému rozsifeni poctu veédeckych pracovnikd.
V Centru tedy nyni plsobi védci nejen z Ceské republiky,
ale i v&dci z daldich 11 statd.

Do novych prostor byly umistény také pristroje pofi-
zené v uplynulych dvou letech.

Vybudovani a zahajeni ¢innosti Centra je podporen
z dota¢niho programu OP Vyzkum a vyvoj pro inovace,
z &eho? piispévek EU &ini 686 668 411 K& (85%) a pfi-
spévek statniho rozpoctu CR ¢ini 121 176 779 K¢ (15%).
Projekt byl zahdjen 1. bfezna 2010 a realizace bude do-
koncena 31. prosince 2013. Jednou z casti projektu je
pravé dokoncena cast stavebni a dodavky pfistrojového
vybaveni.

Realization of four new buildings of th Centre star-
ted in spring 2011 was finished in year 2012. Research
teams moved into this new infrastructure during January
and February 2013.

The new premises enable common work of all research
teams some of which were located in different parts of
Olomouc so far.

In year 2012 selection processes for new positions in
research teams took place. So research teams are more
than twice larger now. There are researchers not only
from the Czech Republic but also from other 11countries
currently working for the Centre.

New instrumental equipment purchased in last two
years were placed in new buildings as well.

Construction and start of operation of the Centre is
funded by Operational Program Research and Develop-
ment for Innovations in frame of which EU contribution is
686 668 411 CZK (85%) and contribution of state bud-
getis 121 176 779 CZK (15%). The project was launch-
ed on March 1, 2011 and will be fi nished on December
31, 2013. Recently finished construction of the new pre-
mises and supply of new instruments is one part of the
project.
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S EUROPEAN FEDERATION OF
C. R. HANA BIOTECHNOLOGY spole¢nost

Centre of the Region Hana
for Biotechnological and Agricultural Research

cordially invites you to attend international conference

Olomouc Biotech 2013
Plant Biotechnology: Green for Good Il

http://www.cr-hana.eu/G4G2

June 17 - 21, 2013

Olomouc, Czech Republic

This conference is being held under the auspices
of the European Federation of Biotechnology
and Biotechnological Society of the Czech Republic
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INVESTICE DO VASi BUDOUCNOSTI OP Vyzkum a vyvoj
pro inovace
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