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Vazeni Ctenari a pratelé Centra Hana,

s velkou radosti vam predkladame jiz treti Vyrocni
zpravu naseho Centra a doufame, ze v ni naleznete zajima-
vé informace. Zaroven si dovolujeme doufat, Ze vas tato
zprava presvédc¢i o Uspé€sSném dokonceni realizacni faze
naseho projektu a tedy i o tom, Ze jsme penize Evropské
unie dobfe vyuzili. Neni pochyb o tom, Ze projekt Centra
byl pfipraven a realizovan na spravném misté a ve spravny
¢as. V Olomouci se po roce 1989 etablovala Siroka zékladna
vyzkumu v oblasti rostlinné biologie a biotechnologii a fada
pracovi$t dosahovala velmi dobrych vysledkd. Jednotlivé
tymy v8ak pracovaly v rdmci tii rlznych instituci, nachézely
se v rlznych ¢astech mésta a spolupracovaly jen minimalné.
Vybudovanim Centra Hana vSe zmeénilo. Ty nejlepsi tymy
z partnerskych organizaci byly soustifedény do jedné lokality
a do novych a Spickové vybavenych laboratofi. Velkym pfino-
sem je vybudovani centra v navaznosti na aredl Univerzity
Palackého v Olomouci-Holici, coZ velmi usnadriuje zapojova-
ni student® do cinnosti Centra a zaroven rozsifuje moznosti
zapojovani védeckych pracovnikll a doktorandli Centra do
vyuky studentd.

Urcité neni na misté, abychom v Gvodnim slové podrob-
né vypocitavali dosazené Uspéchy, o kterych se podrobnéji
doctete na dalsSich strankach. Dovolte nam jen upozornit na
to, Ze béhem CtyFleté realizacni faze se podafilo postavit a
plné vybavit Ctyfi budovy a s nimi i nejmodernéjsi skleniky,
kultivaéni mistnosti a dalsi specializované laboratore. Stava-
jici vybaveni vyzkumnych tym@ bylo posileno o unikatni
pristroje, véetné vysokorychlostniho pritokového cytome-
tru, MALDI-TOF/TOF, konfokalnich mikroskopl, NMR a
fenotypizacéni linky. Co je v8ak nejdlleZit&jsi, diky pridélené
dotaci byly vyzkumné tymy posileny o vice nez 40 védeckych
pracovnikl z 10 zemi a bylo pfijato pfes 60 doktorand(. Diky
promyslené organizacni struktufe a kvalitni personalni politi-
ce, kterd zahrnovala i pravidelné hodnoceni pracovnikd a
udélovani cen reditele, se tento potencial odrazil ve vysled-
cich védecké cinnosti. BEhem kratké realizacni faze publiko-
vali pracovnici Centra vice nez 200 publikaci ve védeckych
Casopisech, vCetné téch nejprestiznéjsich, jako jsou Nature,
Nature Biotechnology a Trends in Plant Sciences, publiko-
vali 2 kapitoly ve védeckych knihach a jako editofi vydali
1 védeckou knihu v zahrani¢nim nakladatelstvi. O tom, zZe
vénovali velkou pozornost aplikaénim vystuplm, svédé&i
udéleni 12 patentti a 7 uZitnych vzord.

Je ptirozené, Ze pfi bilancovani zdlrazfiujeme Uspéchy,
a ze pfi pohledu do minulosti chceme zapominat na potize.
BohuzZel, i s témi jsme se potykali a tykaly se napfiklad
kvality nékterych stavebnich praci, kterou se dafilo jen
obtizn& vymahat diky slozitému systému kontraktd a smluv,
které vychazely z platné legislativy, vcietné vybérovych
fizeni. Pracovnici fidiciho Useku a bohuzel i vedouci védecti
pracovnici byli zatéZovani v mife vétsi nez prijatelné témér
nepretrzitymi audity a kontrolami. Diky kvalitni organizacni
struktufe a vybornému personalnimu obsazeni vsech funkci
se z velké &asti dafilo ochranit vétdinu ¢lenl vyzkumnych
tymd pred negativnimi dlsledky téchto administrativnich
opatfeni a splnit vSechny milniky. Véfime také, Ze tyto
negativni zkuSenosti budou vyuzity pfi planovani a realizaci
podobnych programd v budoucnosti.

Jsme hrdi na to, Zze pfi zajistovani svého provozu a
vyzkumné cinnosti se tym Centra Hana nespoléhal jen na
pridélenou dotaci a vlastni Cinnost z velké casti financoval
z dotaci na vyzkumné projekty. Nasi védecti pracovnici byli
v grantovych soutézich Uspésni a v dobé realizace projektu
ziskali celkem 45 novych grantl. Svou badatelskou ¢innost
mohli podporovat také diky zakazkam, pfi jejichz realizaci
mohli zdrodit nové metody a technologie, které vypracovali
a vyvinuli. Véfime, ze pfi financovani Centra budeme takto
Uspésni i po ukonceni realizaCni faze v jeho dalsi etapé, na
jejimz startu se pocatkem roku 2014 nachazime. Nicméné
jsme stale mladou organizaci, kterd sv(j potencial dosud
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Dear reader,

It is a great pleasure to present the third Annual report
of our Centre. We sincerely hope that you will find the in-
formation intriguing and that the report will convince you
that we have successfully completed the realization phase
of the project, and that the financial support from the EU
was used well. There is no doubt that the Centre was built
in the right place at the right time. After 1989 a broad sci-
entific base for research and development in plant biology
and biotechnology was established in Olomouc, and many
researchers accomplished very good results. However, the
individual research groups were working within three diffe-
rent institutes, located in different parts of the city, and the
cooperation was limited. The establishment of the Centre
has changed everything. The top research groups from each
partner organization were relocated into one campus and
into new laboratories with cutting-edge facilities. The con-
struction of the Centre on the Palacky University campus is
a great benefit which facilitates the engagement of students
into the Centre’s operation, and enables the researchers
and Ph.D. students to take part in students” education.

Here we do not wish to name all our achievements,
which you can read about on the following pages, but allow
us to stress the following facts. During the four-year reali-
zation phase we managed to build and fully equip four buil-
dings together with top modern greenhouses, phytotrons,
and other specialized laboratories. The current equipment of
the research groups was enhanced by unique instruments,
including a high-speed flow cytometer, MALDI-TOF/TOF, con-
focal microscopes, NMR and phenotyping line. Moreover, we
have been able to recruit 40 new staff members from 10
different countries in our research groups, as well as over
60 Ph.D. students thanks to the granted subsidy. Due to the
well-considered organizational structure and meticulous HR
policy, which included regular staff evaluation and Director’s
Awards for Excellence, we have seen the research groups
reach their potential. In the relatively short time period, our
researchers published over 200 papers in scientific journals,
including the most prestigious Nature, Nature Biotechnolo-
gy, and Trends in Plant Sciences; they also published 2 sci-
entific book chapters, and as editors published 1 book in a
foreign publishing house. The fact that they were granted
12 patents and 7 utility models confirms our attention to
applied research and extension.

It is only natural that while summarizing the past we
tend to emphasize positive experience. Nevertheless, we
encountered some difficulties especially with the quality of
construction works, which was not easily enforceable due
to the complicated legislation, which also concerned public
tenders. Both, the administrative staff and the leaders of
research programs suffered from excessive pressure due to
continuous series of inspection and auditing visits. Thanks
to highly efficient organization and excellent staffing in all
managerial and administrative positions, most of researcher
staff was spared a large part of this bureaucratic havoc, and
all the commitments were fulfilled. It is our hope that this
negative experience will help in planning similar programs
in future.

We are very proud that the Centre has not relied on the
granted subsidy exclusively, but financed a large part of the
research activities from other project grants. Our resear-
chers were extremely successful in generating funds for
research, they were granted 45 new project grants during
the realization phase. Another source of funds was contract
research in which researchers could use new methods and
technologies they developed. We believe that even after the
completion of the realization phase of the project, we will
still be as successful in generating income for the Centre’s
operation. However, we are a young organization developing
its potential. Therefore, it is unrealistic to expect us to be
financially independent. It is therefore important that our
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rozviji a bylo by neredlné ocekavat finan¢ni samostatnost.
Pro nasi dalsi cinnost je proto zasadni Uspésna aplikace
v Narodnim programu udrzitelnosti. Diky ni je zajiSténa
udrzitelnost Centra na dalSich pét let az do konce roku 2018.

Jaké vidime hlavni vyzvy pro tuto etapu Centra Hana?
Predevsim je to stabilizace a dalsi zkvalitiovani vyzkumnych
tym(, které se na rozdil od faze realiza¢ni mohou plné vénovat
své badatelské Cinnosti. Nasi ambici je dostat Centrum na
vedouci pozici v Ceské republice v oblasti rostlinné biolo-
gie a biotechnologii. Nasi silnou strankou je vedle kvalitnich
tymd jejich zamé&reni, které nabizi jinde v takovém rozsahu
nedostupné moznosti pro multidisciplinarni pristupy. To, Ze
je tento koncept nosny, jsme si potvrdili jiz béhem realizacni
faze, kdy fada tym{ Centra navazala nové a Uispé&sné spolu-
prace. Velkou vyzvou bude ziskavani vyzkumnych projektd
v zahrani¢i a zejména zapojeni do programu EU Horizon
2020. V&time, e diky dosazenym vysledk a materialnimu
zazemi mame $anci uspét. To bude samoziejmé dllezité i
pro ziskavani finan¢nich prosttedkl. Treti vyzvou je pokra-
covani v integraci Centra do mezinarodniho vyzkumného
prostoru. Nase tymy jiz tradi¢né spolupracuji s fadou labora-
tofi v mnoha Castech svéta a vedeni Centra bude udrzovani
t&chto spolupraci a navazovani novych kontaktl podporovat.
V této souvislosti radi zmifiujeme Uspésnou sérii mezinarod-
nich konferenci , Plant Biotechnology: Green for Good", které
Centrum v Olomouci pofdda, a které zejména doktorandim
a zadinajicim védeckym pracovnikim umoZfuji kontakt
s mnoha kolegy ze zahranidi.

Radi také zmifiujeme to, Ze Centrum je regiondlini kance-
|afi European Federation of Biotechnology pro CR.

Pét let je dosti dlouhd doba na to, aby se definitivné
potvrdila Uspésnost konceptu Centra Hana, aby Centrum
potvrdilo svou Zivotaschopnost a obstalo v konkurenci
podobnych center jak v Ceské republice, tak v Evropé. Vzhle-
dem k Uspé&&nému pribé&hu realizaéni fdze méme vsechny
predpoklady uspét. VSem nasim pfiznivedm dékujeme za
podporu a tésime se na dalsi spolupraci.

application for the support from National Sustainability Pro-
gram was successful. Thanks to this, the financial support of
our Centre is secured until 2018.

What are the main challenges we will face in the near
future? We will focus on stabilizing and improving the qua-
lity of research groups, which will be able to fully devote
their time to scientific activities unlike during the realization
phase. Our ambition is to place the Centre at the leading
position in plant biology and biotechnology within the coun-
try. In addition to the quality of its research groups, our
Centre is unique by the wide range and multidisciplinarity of
its research activities. This approach proved to be success-
ful during the realization phase when many teams initiated
new successful partnerships. Another great challenge will
be to secure new foreign project grants and especially en-
gagement in the EU Horizon 2020 program. We believe that
we have a great chance to succeed thanks to our accom-
plishments and available facilities. The third big challenge
will be the continuing integration of the Centre into the in-
ternational research and development sector. Our research
groups have traditionally been collaborating with many insti-
tutes and laboratories abroad, and this will be supported by
the leadership of the Centre. In this regard we like to men-
tion the successful series of our international conferences
“Plant Biotechnology: Green for Good". These events provide
a great opportunity especially for Ph.D. students and young
scientists to meet colleagues from abroad.

It is also worth-mentioning that our Centre cooperates
with the European Federation of Biotechnology as its Regio-
nal Branch Office in the Czech Republic.

Five years will be a long enough time to assess the via-
bility of the strategy of Centre to survive in the competition
with similar research centers in the Czech Republic and Eu-
rope. Based on the successful execution of the realization
phase, we are confident that we have the best chances to
succeed. We thank all our partners and friends for continued
support, and look forward to future cooperation.

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

"

prof. Ing. Jaroslav Dolezel, DrSc.
védecky reditel / scientific director
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Centrum regionu Hana pro biotechnologicky a zemé-
délsky vyzkum sdruzuje védecké tymy z Pfirodoveédecke
fakulty Univerzity Palackého v Olomouci, Ustavu expe-
rimentdlni botaniky AV CR, v.v.i. a Vyzkumného Ustavu
rostlinné vyroby, v.v.i.. Centrum je unikatni nejen svym
zamérenim na rostlinné biotechnologie, ale i svym mo-
dernim vybavenim a technologiemi, z nichz nékteré jsou
unikatni a v Evropé jimi disponuje jen nékolik vyzkum-
nych center. Vyzkum v Centru je zalozen na interdiscipli-
narité - podileji se na ném biologové, genetici, bioche-
mici, biofyzici i zemédélci. Celkovy pocet 130 védeckych
pracovnikl (z toho asi 20 % zahraniénich) se vénuje jak

ecular Biology and Genetics

zakladnimu, tak aplikovanému vyzkumu. Centrum je za-
pojeno do nékolika ambiciéznich mezindrodnich projektd,
je velmi Uspééné pri ziskavani grantl a jeho rozvijejici se
spoluprace s komercni sférou umoznuje prenaset ziskané
vysledky do biotechnologické a zemédélské praxe.

Centrum se podili na vzdélavani studentd Pfirodové-
decké fakulty Univerzity Palackého v Olomouci, zejména
v oborech Biotechnologie a genové inzenyrstvi, Bioin-
formatika, Biochemie, Bunécna a molekularni biologie,
Experimentalni biologie, Biofyzika, Molekularni biofyzika
a Fyziologie rostlin. Pracovnici Centra jsou garanty stu-
dijnich oborl, podileji se na
vyuce a plsobi jako vedouci
bakalafskych, diplomovych a
disertacnich praci. Prostfednic-
tvim téchto praci se studenti
zapojuji do vyzkumnych tym(
Centra. Pracuji v podnétném
mezinarodnim prostfedi, maji
moznost navazat cenné pro-
fesni kontakty a vyuzit prilezi-
tosti zahrani¢nich stazi i stazi
ve spolupracujicich firmach.
To vSe spolu s perspektivnim
zamérfenim Centra na rostlin-
né biotechnologie nabizi Siroké
moznosti uplatnéni absolventl
v Ceské republice i zahranidi.

Vizi Centra do budoucna je
posilovat spolupraci mezi védou
a vyzkumem a podnikatelskou
sférou z oblasti zemédélstvi,
farmacie a dal$ich obor{. Pravé
transfer vysledkd vyzkumu do
aplikacni sféry pomoci licenci
by mél i nadale pfispivat k lepsi
konkurenceschopnosti  regio-
nalnich podnikl ve zminénych
oborech. Centrum se orientu-

biologie a genetiky
Univerzita Palackého

Palacky University

Centrum aplikovaného vyzkumu zelenin a specialnich plodin
Vyzkumny ustav rostlinné vyroby, v. v. i.

Research of Vegetables and Special Crops
Crop Research Institute

Centre of Apli

je predevsim na spoleCnosti
v Ceské republice, nicméné ma
partnery i mezi zahrani¢nimi a
nadnarodnimi institucemi. Cen-

trum se aktivné zapojuje do
inovacnich aktivit v regionu,
podili se na formulovani ino-
vacnich strategii a na realizaci
nastrojd podporujici inovacni
procesy ve firmach.
Vybudovéni, doplnéni pfi-
strojového vybaveni a zahajeni
provozu bylo podpofeno z OP
Vyzkum a vyvoj pro inovace
v letech 2010 - 2013.

P
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Centrum

Ustav experimentdini bota

Centre of Plant Structural and
Institute of Experimental Botany A

()

Technologické Centrum
Univerzita Palackého
Technological Centre
Palacky University

The Centre of the Region Hana for Biotechnolo-
gical and Agricultural Research comprises research
teams from the Faculty of Science, Palacky University
in Olomouc, the Institute of Experimental Botany AS
CR, and the Crop Research Institute. The Centre has
become unique not only for its scientific focus on plant
biotechnology, but also for its cutting-edge equipment
and technologies some of which are unique in Europe.
Research in the Centre is based on interdisciplinarity.
Biologists, geneticists, biochemists, biophysicists, and
agriculturists all work side by side. A total number of
130 researchers (about 20 % out of them foreigners)
are involved in basic as well as applied research. The
Centre participates in several ambicious international
projects, is very active in obtaining grant funding, and
its emerging cooperation with commercial sector enables
it to transfer research results into use of biotechnology
and agriculture.

An essential part of the Centre’s activities is the
education of students of the Faculty of Science, Palac-
ky University. Students can choose from the following
fields of study: Biotechnology and Genetic Engineering,
Bioinformatics, Biochemistry, Cell and Molecular Biology,
Experimental Biology, Biophysics, Molecular Biophysics,
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and Plant Physiology. The research staff of the Centre
guarantee the fields of study, supervise bachelor and
master theses, and dissertations. By working in the
laboratories students gain useful knowledge, experi-
ence, and future professional contacts. They also have
an opportunity to go on internships abroad. All of these
options combined with the focus of the Centre on plant
biotechnology help students to start their successful
professional careers.

The Centre’s vision is to encourage the cooperati-
on between research and dvelopment and the business
sector in agriculture, pharmaceutical industry and other
areas. The transfer of research results into the applicati-
on sphere through licencing should enhance the compe-
titiveness of local businesses in the respective fields. The
Centre has been cooperating mostly with Czech compa-
nies; however, it has several international and multina-
tional partners. The Centre has been actively involved in
regional activities leading to creating innovational strate-
gies and supportive tools for innovational processes in
local companies.

The construction, equipment and initiation of the
operation were supported by the OP Research and
Development for Innovation in 2010 - 2013.

— —
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Rada centra
Predstavenstvo

Mezinarodni
poradni organ

prof. RNDr. Ivo Frébort, CSc., Ph.D. — Feditel
prof. Mgr. Marek Sebela, Dr. - zastupujici Feditel
prof. Ing. Jaroslav DoleZel, DrSc.- védecky reditel

Védecka rada

iverzita Palackého
odovédecka fakulta

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

0Oddéleni biofyziky
vedouci: prof. RNDr. Petr Ilik, Ph.D.

0Oddéleni chemickeé biologie a genetiky
vedouci: Mgr. Karel Dolezal, Dr.

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

0Oddéleni bunécné biologie

vedouci: prof. RNDr. Jozef Samaj, DrSc.

‘0
. _ W Verejnost
Centrum strukturni a funkéni genomiky rostlin i ‘
UEB AV CR, v.v.i. i

vedouci: prof. Ing Jaroslav DolezZel, DrSc.

0Oddéleni metabolomiky
Laboratof riistovych regultort
vedouci: Mgr. Ondfej Novak, Ph.D.

0ddéleni genetickych zdroju zelenin, lécivych rostlin
a specialnich plodin, VURV, v.v.i.
vedouci: Ing. Karel Du3ek, CSc.

‘
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Council
Board of Directors

International
Advisory Board

Ivo Frébort - Executive Director
Marek Sebela - Deputy Director
Jaroslav DoleZel - Scientific Director

Scientific Board

Palacky University
Faculty of Science
Department of Protein Biochemistry and Proteomics
head Marek Sebela
Department of Biophysics

head Petr llik

Department of Chemical Biology and Genetics
head Karel Dolezal

Department of Molecular Biology
head Petr Galuszka

Department of Cell Biology
head Jozef Samaj

4

Public '

Centre of Plant Structural and Functional
Genomics, IEB AS CR

head: Jaroslav Dolezel

g |

Department of Metabolomics
Laboratory of Growth Regulators
head: Ondfej Novak

Department of Genetic Resources for Vegetables,
Medicinal and Special Plants, CRI
head Karel Dusek
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VEDOUCI VYZKUMNYCH JEDNOTEK

prof. RNDr. Ivo Frébort, CSc., Ph.D.

byl Feditelem Centra regionu Hana pro
biotechnologicky a zemédélsky vyzkum od
roku 2010, od roku 2014 pUsobi jako d&kan
Prirodovédecké fakulty Univerzity Palackého.
Vystudoval Univerzitu Palackého v Olomou-
ci a Ph.D. v oboru ,Bioresources Science"
ziskal na Tottori Univerzité v Japonsku. Je
autorem vice nez 100 odbornych védeckych
publikaci, vénujicich se vyzkumu predevsim
v oblasti biochemie, enzymologie a moleku-
larni biologie. Jeho nejnovéjsi prace a projek-
ty se tykaji zejména rostlinné biotechnologie
a pfipravé GM rostlin.

Od roku 1988 plsobi na PfF UP v Olomouci,
pricemz od roku 2005 jako profesor v oboru
biochemie. Je ¢lenem celé fady prestiznich
spolecnosti a reSitelem nebo spoluresitelem
vice nez 30 védecko-vyzkumnych projektd.

prof. Mgr. Marek Sebela, Dr.

je zastupujicim feditelem Centra a profeso-
rem biochemie na PFF UP. Prof. Sebela plsobi
na PFF UP v Olomouci od roku 1994, zabyva
se biochemii, enzymologii a proteomikou. Je
autorem vice nez stovky védeckych praci,
¢lenem nékolika prestiznich  védeckych
spolecnosti a redakcni rady Casopisu Journal
of Proteomics. Prof. Sebela byl dosud FreSite-
lem nebo ¢lenem feSitelského kolektivu vice
neZ dvaceti grantovych projektd.

prof. Ing. Jaroslav Dolezel, DrSc.

je védeckym feditelem Centra. Od roku 1983 je
zameéstnan v Ustavu experimentalni botaniky
Akademie véd CR v. v. i.. Vystudoval Vysokou
Skolu zemédélskou v Brné a védecké hodnos-
ti CSc. a DrSc. mu udélila AV CR. Postdok-
torsky pobyt absolvoval v italské vyzkumné
organizaci ENEA v Rimé&. Od roku 1992 pisobi
na PFF UP v Olomouci, pfi¢emz od roku 2013
jako profesor v oboru molekularni biologie a
genetika. Jeho hlavnim védeckym zamérenim
je struktura a evoluce rostlinnych genomd,
aplikace prltokové cytometrie k analyze
jaderného genomu, mapovani a sekvenova-
ni genom{ zemé&dé&lsky vyznamnych plodin.
Béhem své védecké kariéry absolvoval Fadu
odbornych stazi a je autorem vice nez 200
¢lankt v impaktovanych ¢asopisech, editorem
dvou knih a byl feSitelem nebo ¢lenem fesitel-
ského kolektivu vice nez 20 projektl, véetné
projektd EU.
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was the Executive Director of the Centre of
the Region Hana for Biotechnological and
Agricultural Research from 2010. Since 2014
has been working as Dean of the Faculty of
science of the Palacky University. He gradua-
ted 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 bioche-
mistry research, enzymology and molecular
biology. Some of his publications also deal
with biotechnological approaches, 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 profes-
sional societies and a chief investigator or
co-investigator in more than 30 scientific-
-research projects.

is Deputy Director of the Cente and profes-
sor of biochemistry at Palacky University. Prof.
Sebela has been working at Palacky Universi-
ty since 1994. He specializes in biochemistry,
enzymology and proteomics. He is the author
of more than 100 scientific papers, a member
of a number of prestigious scientific societies,
and a member of the editorial board of
Journal of Proteomics. So far Prof. Sebela has
been an author or co-author of more than 20
grant projects.

serves as Scientific Director of the Centre.
Since 1983 he has been working at the
Institute of Experimental Botany, Academy of
Sciences CR (IEB AS CR). He graduated from
University of Agriculture in Brno and received
his Ph.D. and DrSc. degrees from AS CR. He
spent his postdoctoral fellowship in Italian
research organization ENEA in Rome. Since
1992 he has been teaching at Palacky Univer-
sity; since 2013 as professor of molecular
biology and genetics. His research focuses
on plant genome structure and evolution,
the application of flow cytometry to analyze
nuclear genome, genome mapping and
sequencing in economically important crops.
During his scientific career, he has participa-
ted in a number of scientific visits abroad. He
published more than 200 scientific papers in
impacted journals, edited two books and has
been principal investigator and co-investigator
in more than 20 research projects, including
EU projects.
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prof. RNDr. Petr Ilik, Ph.D.

v Centru plsobi jako senior researcher a také
jako profesor biofyziky na Univerzité Palacké-
ho. Vystudoval obor Biofyzika a chemicka
fyzika na Prirodovédecké fakulté Univerzity
Palackého. Ve védecké praci se zaméruje na
biofyziku fotosyntézy a studium stres( rostlin.
Spolupracuje s komerénimi subjekty na vyvoji
novych piistroji pro detekci stresd rostlin.
Publikoval vice nez 40 plvodnich odbornych
praci a je Cclenem nékolika domacich a
zahranic¢nich védeckych spolecnosti. Je resite-
lem, spolufesitelem nebo ¢lenem fesitelského
kolektivu vice nez 20 grantovych projektd.

prof. Ing. Miroslav Strnad, CSc., DSc.
vystudoval Vysokou Skolu zemédélskou
v Brng, kde ziskal i své veédecké hodnos-
ti. Nicméné& od roku 1983 plsobi v Ustavu
experimentalni botaniky Akademie véd CR
V.V.i.. V roce 1996 se stal vedoucim spolecné
Laboratore

rlstovych regulatord Pfirodovédecké fakulty
UP v Olomouci a UEB AV CR. Prof. Strnad
se zabyva rostlinnymi hormony, medici-
nalni a biologickou chemii. Jeho vyzkumna
skupina béhem doby své existence navazala
celou fadu mezinarodnich kontgktﬁ v oblasti
analyzy rostlinnych hormond. Cast pracovis-
té se také zabyva syntézou novych rlstovych
latek se zajimavymi biologickymi i terapeu-
tickymi vlastnostmi. Prof. Strnad je autorem
nejméné 200 odbornych védeckych publikaci
a rady patentl po celém svét&. Je ¢lenem celé
fady mezinarodnich spolec¢nosti, prezidentem
Evropské fytochemické spolecnosti a reSite-
lem vice nez 30-ti narodnich i mezinarodnich
projektd.

Mgr. Karel Dolezal, Dr.

plsobi od roku 1996 jako v&decky pracovnik
v Laboratofi rlstovych regulatori PFF UP &
UEB AV CR v.v.i., Olomouc. Vzdélani ziskal na
Univerzité Palackého v Olomouci na Pfirodo-
védecké fakulté v oboru anorganické chemie
a na Lékarské fakulté v oboru molekularni
biologie, jeho védecké zaméreni je syntéza
vicesubstituovanych purinovych  deriva-
td, vztah mezi jejich chemickou strukturou
a biologickou aktivitou, analytickd chemie
cytokinind a dalsich rostlinnych hormond.
Je autorem nebo spoluautorem vice nez 80
plvodnich védeckych publikaci v impakto-
vanych casopisech a vice nez 30 udélenych
patentll, v poslednich 10 letech byl nebo je
resSitelem nebo spoluresitelem 9 grantovych
projektl. Dr. Dolezal je editorem a ¢lenem
redakéni rady Easopist Plant Growth Regulati-
on a South African Journal of Botany.

works as a senior manager in the Centre
and as professor of biophysics at the Palacky
University. He studied biophysics and chemical
physics at the Palacky University, Faculty
of Science. His specialization is biophys-
ics of photosynthesis and detection of plant
stresses. Prof. Ilik cooperates with commer-
cial subjects in development of new devices
for plant stress detection. He published more
than 40 papers and is a member or Czech and
international scientific societies. Prof. Ilik is
involved as an investigator, co-investigator or
team member in more than 20 grant projects.

He graduated from University of Agriculture in
Brno where he obtained his scientific degrees
as well. Since 1983, he has been working at
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 biological
and therapeutical 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, the president of the Phytochemical
Society of Europe, and author of more than 30
national and international projects.

works as a researcher in Laboratory of Growth
Regulators of Faculty of Sciences Palacky
University & Institute of Experimental Botany
of the Academy of Sciences of the Czech
Republic, Olomouc. He studied anorganic
chemistry at Faculty of Science and molecular
biology at Faculty of Medicine, Palacky Univer-
sity in Olomouc. His specialization is synthesis
of polysubstituted purine derivatives, relati-
on between their structure and biological
activity, analytic chemistry of cytokinins and
other plant hormones. Dr. Dolezal is author or
co-author of more than 80 papers in impacted
journals and more than 30 granted patents.
He is involved in 9 grant projects as investi-
gator or co-investigator in last 10 years. Dr.
Dolezal is editor and member of editorial
board of Plant Growth Regulation Journal and
South African Journal of Botany.
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VEDOUCI VYZKUMNYCH JEDNOTEK

doc. Mgr. Petr Galuszka, Ph.D.

vystudoval Univerzitu Palackého, obor
biologie, chemie a od roku 2010 pGsobi
jako senior researcher a vedouci oddéle-
ni molekuldrni biologie Centra. Profesné se
vénuje molekularni biologii a fyziologii rostlin
se zamérenim na transgenozi a hormonaini
regulace. BEhem Sestnactileté praxe absolvo-
val nékolik védeckych stdzi v zahranici, je
autorem vice nez 40 védeckych publikaci a
v soucasné dobé hlavnim FeSitelem t¥i granto-
vych projektd.

prof. RNDr. Jozef Samaj, DrSc.

Vystudoval PfF  Univerzity = Komenského
v Bratislav&, plsobil mj. na Univerzité Paul
Sabatier v Toulouse, Biocentru Viderské
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 115
odbornych védeckych publikaci, vénujicich
se vyzkumu v oblasti molekularni bunécné
biologie rostlin, proteomiky, rostlinné biotech-
nologie, cytoskeletonu, signallingu, veziku-
larniho transportu, endocytdézy a stresu. Je
autorem 5 knih, narodnim reprezentantem
v International Plant Proteomics Organiza-
tion, ¢lenem nékolika védeckych spole¢nos-
ti a redakénich rad odbornych ¢&asopisd, a
doposud byl FeSitelem nebo spolufesitelem
vice neZ 20 grantovych projektQ.

Mgr. Ondrej Novak, Ph.D.

v Centru plsobi jako vedouci védecky pracov-
nik a zarovell je védeckym pracovnikem
v Ustavu experimentalni botaniky AV CR, v.V.i..
Vzdélani ziskal na Prirodovédecké fakulté
Univerzity Palackého v oborech analyticka
chemie a botanika a profesné se zaméru-
je na vyvoj novych analytickych metod pro
kvalitativni i kvantitativni stanoveni biologicky
aktivnich latek a studium jejich metabolismu
v rostlindch - zapojeni modernich izolaénich
technik v kombinaci s kapalinovou chromato-
grafii a rychle skenujici hmotnostni spektro-
metrii. Publikoval vice nez 90 védeckych
dlankl a jako rteSitel nebo spolufesitel je
zapojen do 5 narodnich grantovych projektd.
Je ¢lenem nékolika védeckych spolec¢nosti.

studied biology and chemistry at Palacky
University. He has worked as a senior resear-
cher and head of Department of molecular
biology in the Centre since 2010. His specia-
lization is molecular biology and plant physio-
logy focused on transgenosis and hormonal
regulation. He participated in several scientific
stays in abroad during his 16-year practice.
He is the author of more than 40 papers and
currently is investigator of 3 grant projects.

Professor Samaj graduated from Comenius
University, Bratislava. He worked at the Paul
Sabatier University in Toulouse, at the Biocen-
tre of University of Vienna, and at the Institu-
te 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 115 scientific papers focused on research
in plant molecular cell biology, vesicular
trafficking, endocytosis and stress and has
written 5 books. He is a representative to the
International Plant Proteomics Organization,
a member of several scientific societies and
editorial boards of several scientific journals.
So far he has been the author or co-author of
more than 20 grant projects.

works as a researcher in the Centre and
also is researcher in Institute of Experimen-
tal Botany of the Academy of Sciences of the
Czech Republic. He studied analytical chemis-
try and botany at the Palacky University,
Faculty of Science. Dr. Novak is specialized
in development of new analytical methods
for qualitative and quantitative determination
of biologically active compounds and also in
study of their metabolism in plants - using of
advanced isolation techniques in combination
with liquid chromatography and fast scanning
mass spectrometry. He published more than
90 papers and is involved in 5 national grant
projects as investigator or co-investigator.
Dr. Novak is member of several scientific
societies.
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Ing. Karel Dusek, CSc.

vzdélani ziskal na fakulté agronomické,
Vysoké Skole zemédélské v Brné, externi
kandidatské studium ukondil na Zemédélské
akademii Timirjazeva v Moskvé. Ing. Dusek
se vénuje vyzkumu zameérenému na Slechténi
zelenin, léc¢ivych, aromatickych a kofenino-
vych rostlin. Jeho pracovisté, VURV v. v. i.,
se také vénuje shromazdovani a udrzovani
genetickych zdrojd a jejich vyuZiti ve Slecht&-
ni. Je autorem vice ne? 40-ti plvodnich
odbornych praci, ¢lenem deviti védeckych
a odbornych spolec¢nosti a FeSitelem nebo
spolufesitelem narodnich a mezinarodnich
vyzkumnych projektd. Je také spoluautorem
plvodni ¢eskoslovenské odrldy levandule
Beata.

N

N~
C. R. HANA

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 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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prof. Mgr. Jaroslav MILLER, M.A., Ph.D

RNDr. Martin VAGNER, CSc.

Dr. Ing. Pavel CERMAK

prof. RNDr. lvo FREBORT, CSc., Ph.D.

RNDr. Ladislav SNEVAJS
Bc. Miroslav PETRIK
Ing. Ladislav JERABEK

(véetné zmén od unora 2014)
(as of February 2014)

predseda Rady Centra a ¢len
Predstavenstva Rady Centra

Chairperson of the Board of Directors and Board
Member of the Council of the Centre

clen predstavenstva Rady Centra
Board Member of the Council of the Centre

Clen predstavenstva Rady Centra
Board Member of the Council of the Centre

¢len Rady Centra
Member of the Council of the Centre

¢len Rady Centra
Member of the Council of the Centre

¢len Rady Centra
Member of the Council of the Centre

¢len Rady Centra
Member of the Council of the Centre
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PODILY SUBJEKTU PROJEKTU NA CELKOVEM OBJEMU PROJEKTU
gl
Podily subjektl projektu na dotaci z OP VaVpl, ¢&. pro- Project partners share of the Operational Pro-
jektu CZ.1.05/2.1.00/01.0007 (2010 - 2013) gram R&D for Innovations funding, project  No.
Cz.1.05/2.1.00/01.0007 (2010 - 2013)
H 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 519639 995 64 %
Ustav experimentdlni botaniky AV CR, v. v. i.
Institute of Experimental Botany AS CR 202 699 436 25 %
Vyzkumny ustav rostlinné vyroby, v. v. i.
Crop Research Institute 85434 999 11%
CELKEM / TOTAL 807 774 430 100 %
8
|
— PREDSTAVENSTVO A RADA CENTRA
—
JMENO CLENA FUNKCE INSTITUCE
MEMBER POSITION INSTITUTION

Rektor Univerzity Palackého
v Olomouci
Rector of Palacky University,Olomouc

Reditel Ustavu experimentalni
botaniky AV CR, v.v.i.

Director of the Institute of Experimental Botany
AS CR

Reditel Vyzkumného Gstavu rostlinné
vyroby, v.v.i.

Director of the Crop Research Institute

Dékan Prirodovédecké fakulty
Univerzity Palackého v Olomouci

Dean of the Faculty of Science, Palacky
University in Olomouc

Zastupce Statutarniho mésta Olomouc
Representative of the Statutory City of Olomouc

Zastupce Olomouckého kraje
Representative of the Olomouc Region

Zastupce Ministerstva zemédélstvi CR
Representative of the Ministry of Agriculture
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JMENO CLENA
MEMBER

doc. Ing. Jaroslav DOLEZEL, DrSc.

prof. Ing. Miroslav STRNAD, CSc., DSc.

prof. Mgr. Marek SEBELA, Dr.

prof. RNDr. Jozef SAMAJ, DrSc.

prof. RNDr. Petr ILiK, Ph.D.

Mgr. Jan BARTOS, Ph.D.

Ing. Karel DUSEK, CSc.

prof. Ing. Olga VALENTOVA, CSc.

prof. RNDr. Jifi FAJKUS, CSc.

doc. Ing. Antonin DREISEITL, CSc.

Ing. Jiti MILEK

prof. Brian F. C. CLARK, Ph.D., ScD.

4
VEDECKA RADA CENTRA

FUNKCE
POSITION

Védecky reditel Centra a Predseda

Védecké rady Centra

Scientific Director and Chairperson of the

Scientific Board of the Centre

Clen Védecké rady Centra
Scientific Board of the Centre Member

Clen Vé&decké Rady Centra
zastupujici reditel Centra

Scientific Board of the Centre Member
Deputy Director of the Centre

Clen Védecké Rady Centra

Scientific Board of the Centre Member

Clen Védecké Rady Centra

Scientific Board of the Centre Member

Clen Vé&decké rady Centra
Scientific Board of the Centre Member
Clen Védecké rady Centra
Scientific Board of the Centre Member
Externi akademicky ¢len Védecké
rady Centra

Scientific Board of the Centre External
Academic Member

Externi akademicky ¢len Védecké
rady Centra

Scientific Board of the Centre External
Academic Member

Externi ¢len Védecké rady Centra
Scientific Board of the Centre External
Member

Externi clen Védecké rady Centra
Scientific Board of the Centre External
Member

Externi clen Védecké rady Centra
Scientific Board of the Centre External
Member

INSTITUCE
INSTITUTION

Ustav experimentalni botaniky AV CR, v. v. i.
Institute of Experimental Botany AS CR

Prirodovédecka fakulta, Univerzita Palackého
v Olomouci
Faculty of Science, Palacky University Olomouc

Prirodovédecka fakulta, Univerzita Palackého
v Olomouci
Faculty of Science, Palacky University Olomouc

Prirodovédecka fakulta, Univerzita Palackého
v Olomouci

Faculty of Science, Palacky University Olomouc
Prirodovédecka fakulta, Univerzita Palackého
v Olomouci

Faculty of Science, Palacky University Olomouc

Ustav experimentalni botaniky AV CR, v. v. i.
Institute of Experimental Botany AS CR

Vyzkumny Ustav rostlinné vyroby, v. v. i.

Crop Research Institute

Vysoka skola chemicko-technologicka v Praze
Institute of Chemical Technology, Prague

Masarykova univerzita, Brno
Masaryk university, Brno

Agrotest fyto, s .r. 0. a Zemédélsky vyzkumny
Ustav Kromériz, s. r. o.

Agrotest fyto, Ltd. and Agricultural Research Institute
Kromeriz, Ltd.

Clen predstavenstva Agrarni komory Ceské
republiky

Board Member of the Agrarian Chamber of the Czech
Republic

Vice President of the European Federation of
Biotechnology

Vice President of the European Federation of
Biotechnology

(véetné zmén od unora 2014)
(as of February 2014)

- -

-

JMENO CLENA
MEMBER

Prof. Richard M. NAPIER
Prof. Dr. Heribert HIRT
Dr. Viktor KORZUN

Prof. Katsuyuki TANIZAWA

[
PREDSTAVENSTVO A RADA CENTRA

INSTITUCE
INSTITUTION

University of Warwick, Coventry, United Kingdom

King Abdullah University of Sciences and Technology, Thuwal, Saudi Arabia

KWS Lochow GmbH, Einbeck, Germany

Osaka University, Japan

Dr. Patrick S. SCHNABLE lowa State University, Ames, USA
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VEDA A VYZKUM
RESEARCH AND DEVELOPMENT

1 Proteinova biotechnologie

~ Chemicka biologie

Chemical biology &
- Nové materialy a
8ni rostlin
2| mate
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Vyzkumna cinnost na Oddéleni biochemie protei-
nl a proteomiky se v roce 2013 odvijela v nékolika
smérech. Byly provadény studie zahrnujici identifika-
ci a kvantifikaci proteind nebo peptidl v biologickych
vzorcich, studovany posttransla¢ni modifikace protei-
nl a charakterizovany biochemické vlastnosti rostlin-
nych enzym@. Nékteré experimenty dale smérovaly
k praktickému vyuziti rostlinnych enzymd. Probihaly
rovné? analyzy obsahu rostlinnych hormonl cytoki-
ninG v rostlinnych pletivech a bufikéch. Tato témata
budou rozvijena i v pristim obdobi.

Identifikace proteint je kli€ovym postupem pro
analyzu jaderného proteomu jeCmene ve spolupraci
s Ustavem experimentalni botaniky AV CR, v.v.i.. Po
izolaci bun&nych jader nasleduje extrakce proteind,
jejich separace a Stépeni proteolytickym enzymem.
Vzniklé peptidy jsou rozdéleny kapalinovou chromato-
grafii a podrobeny hmotnostni spektrometrii. Identifi-
kace je dosazeno na zakladé zpracovani a interpretace
tandemovych hmotnostnich spekter s pomoci databa-
zi aminokyselinovych sekvenci proteinQ. Timto postu-
pem je moZné identifikovat az 2000 protein{. Podob-
né jsou analyzovany proteiny ziskané kyselou extrakci
ze spor fytopatogennich mikroorganisml, plvodct
zavaznych onemocnéni rostlin, jako jsou peronospory
a padli. Bylo identifikovdno nékolik desitek proteind,
z nichZ nékteré Ize povazovat za diagnostické znacky
(markery) pro rozpoznani t&chto mikroorganismu
u napadenych rostlin. Byla vypracovana metodi-
ka pro identifikaci a kvantifikaci imunitnich peptid@
vCel, kterda zahrnuje kapalinovou chromatografii a
hmotnostni spektrometrii. Peptidy jsou analyzovany
ve zdravych vcelach, vCelach s bakterialni nakazou,
vzorky se odebiraji z hemolymfy vcel nebo vcelich
larev. Z posttranslaénich modifikaci proteint jsou
analyzovany predevsim glykosylace, ale i fosforyla-
ce. Popsana byla napfiklad struktura sacharidovych
fetézcl v rostlinné aminoxidase. Pro studium interakci
nizkomolekuldrnich I&tek (napf. rostlinnych hormon@
cytokinind) s proteiny se vyuZiva afinitni chromato-
grafie s navazanou nizkomolekularni latkou. Tato latka
se pak stava afinitnim ligandem, tj. afinantem, a ze
sloZité smési proteinl v extraktu uréitého biologické-
ho materialu Ize po navazani na afinant ziskat pouze
takové proteiny, které vykazuji hledanou interakci.

Z enzyml, které jsou blize charakterizovany
biochemickymi metodami, Ize zminit rostlinné aldehy-
ddehydrogenasy a aminoaldehyddehydrogenasy,
cytokininoxidasy/dehydrogenasy, N-ribohydrolasy a
savCi ¢i mikrobidlni proteolytické enzymy. Rostlinné
enzymy jsou ziskavany v rekombinantni formé postu-
pem vedoucim od klonovani piisluénych gend k jejich
expresi v hostitelskych mikroorganismech a nasled-
né produkci v optimalizovaném vytézku. Soucas-
ti biochemické analyzy rekombinantnich enzyml je
studium struktury a funkce. Ve spolupraci s pracovisti
ve Francii byly ziskany krystalové struktury nékolika
enzymd, napt. aminoaldehyddehydrogenas z kukufi-
ce a rajCete, N-ribohydrolas z mechu a kukufice nebo
cytokininoxidas z kukufice. Organickou syntézou byly
pripraveny dvé desitky novych syntetickych substratu
rostlinnych aminoaldehydehydrogenas a studovana
jejich enzymova preména.

Dalsim vyzkumnym smérem z oblasti hormo-
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PROTEINOVA BIOTECHNOLOGIE

Research activities of the Department of Protein
Biochemistry and Proteomics in 2013 followed several
directions. Our studies focused on identification and
quantification of proteins and peptides in biological
samples, post-translational protein modifications, and
characterization of biochemical features of plant enzy-
mes. Some experiments were aimed at practical use
of plant enzymes. We also analyzed the content of
plant hormones (cytokinins) in plant tissues and cells.
These topics will be developed further in the following
year.

Protein identification is the key procedure for
analysis of the nuclear proteome of barley, which is
performed in cooperation with the Institute of Ex-
perimental Botany AS CR. After isolation of nuclei,
proteins are extracted, separated and digested using
a proteolytic enzyme. The resulting peptides are se-
parated by liquid chromatography and subjected to
mass spectrometry. Their identification is based on
processing and interpretation of tandem mass spectra
with the help of amino-acid sequence databases of
proteins. It is possible to identify up to 2 000 pro-
teins using this method. In a similar way, proteins
are identified in phytopathogenic microorganisms,
such as peronospores and powdery mildews, which
are causal agents of severe plant diseases. We have
analyzed several tens of proteins some of which can
be considered diagnostic markers for the detection of
these microorganisms in infected plants. A methodo-
logy for the identification and quantification of immu-
ne peptides of bees has been developed, which inclu-
des liquid chromatography and mass spectrometry.
The peptides are analyzed in healthy bees and bees
with a bacterial infection; samples are taken from the
haemolymph or larvae of the bees. As regards to the
studied post-translational modifications of proteins,
this was mostly glycosylation (e.g. in plant amine
oxidase), but also phosphorylation. Affinity chroma-
tography sorbents with cytokinin-derived ligands are
used to study proteins that interact with these plant
hormones.

Plant aldehyde dehydrogenases and aminoaldehy-
de dehydrogenases, cytokinin oxidases/dehydrogena-
ses, N-ribohydrolases, and mammalian or microbial
proteolytic enzymes are just some of the enzymes,
which have been thoroughly characterized by bioche-
mical methods. Plant enzymes are obtained in a re-
combinant form via cloning the respective genes and
their expression in host microorganisms. Later on,
enzyme production is achieved in an optimized yield.

The biochemical analysis of the recombinant enzy-
mes is completed by evaluation of their structure and
function. In cooperation with several research institu-
tes in France, we managed to obtain crystal structures
of certain enzymes, e.g. aminoaldehyde dehydroge-
nases from maize and tomato, N-ribohydrolases from
moss and maize and cytokinin oxidase from maize.
Employing organic synthesis, twenty new synthetic
substrates of plant aminoaldehyde dehydrogenases
were prepared and their enzymatic conversion stu-
died.

Investigations on biosynthesis of aromatic cytoki-
nins represented another research project of the de-
partment. These substances are obtained e.g. from
Agrobacterium tumefaciens or a cell suspension cul-
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nl cytokinind je studium biosyntézy aromatickych
cytokinind. Tyto latky jsou ziskavany nap¥. z baktérie
Agrobacterium tumefaciens nebo bunécné suspenz-
ni kultury rostliny Chenopodium rubrum. Byla téz
zavedena kultivace kalusl a buné&né suspenzni
kultury topolu kanadského.

Publikovan byl vyvoj biosensoru pro stanoveni
amind, ktery je zalozen na imobilizované diamino-
xidase umisténé spolu s rutheniovym komplexem
na povrch optické Cocky spojené optickymi vlakny
se zdrojem svétla a detektorem. Signal premény
substratu je spojen se zménou doby zivota fluorescen-
ce komplexu. Rostlinnd aminoaldehyddehydrogenasa
byla vyuzita ke konstrukci biosensoru pro stanoveni
aldehydd v potravinach a napojich.

Vystupem védecké cinnosti Oddéleni biochemie
protein{ a proteomiky v roce 2013 je zhruba 20 publi-
kovanych ¢&lankl v mezinarodnich v&deckych &asopi-
sech, za zminku stoji zejména prispévky v Journal of
Biological Chemistry, Journal of Proteomics, Journal
of Proteome Research, Plant Physiology a Nanotech-
nology.

V oddéleni biofyziky bylo v roce 2013 vénova-
no velké Usili analyzdm map elektronovych hustot
chlorofyl-proteinovych ~ komplex  separovanych
pomoci nativni elektroforézy nebo gradientové centri-
fugace. Podafilo se separovat a nasledné detailné
analyzovat superkomplex fotosystému I s NADP(H)
dehydrogendazou, ktery je dlezity pro cyklicky elekt-
ronovy transport v thylakoidnich membranach Koufril
R. et al. (Plant J. 2013, in press).

Ve spolupraci s holandskymi pracovisti (Universi-

ture of Chenopodium rubrum. Additionally, cultivati-
ons of calli and cell suspension cultures of Canadian
poplar have been introduced.

A biosensor for the determination of amines has
been published, which is based on immobilized diami-
ne oxidase and a ruthenium complex placed on the
surface of a lens connected to the light source and
detector by optical fibers. The signal of substrate
conversion correlates with a change in the lifetime
of the fluorescent complex. The plant aminoaldehyde
dehydrogenase was used to construct a biosensor for
aldehyde determination in food and beverages.

The outcome of the scientific activities of the de-
partment in 2013 counts about twenty published pa-
pers published in international scientific journals, e.g.
Journal of Biological Chemistry, Journal of Proteo-
mics, Journal of Proteome Research, Plant Physiology
and Nanotechnology, just to name a few.

In the Department of Biophysics we put a great
effort into analyzing the maps of electron density of
chlorophyll-protein complexes separated by native
electrophoresis or gradient centrifugation in 2013.
We managed to separate and later thoroughly analy-
ze a photosystem I supercomplex with NADP(H) de-
hydrogenase which is essential for the cyclic electron
transport in thylakoid membranes of chloroplast Kou-
fil R. et al. (Plant J. 2013, in press).

In cooperation with Dutch research institutes
(University of Groningen, Free University of Amster-
dam) we studied structural changes in photosystem
IT in thylakoid membranes caused by the change of
intensity and spectral composition of the incident light

Struktura superkomplexu fotosystému | s NAD(P)H dehydrogendzou odhalend pomoci elektronové mikroskopie / structure of photosystem |
supercomplex with NAD(P)H dehydrogenase detected using electron microscopy

ty of Groningen, Free University of Amsterdam) byly
studovany strukturni zmény fotosystému II v thyla-
koidnich membranach vyvolané zménou intenzity a
spektralniho slozeni dopadajiciho svétla Wintjes E. et
al. (J. Biol. Chem. 2013, 32821-32826); Koufil R. et
al. (Biochim. Biophysic. Acta - Bioen. 2013, 411-419).
Déle jsme se intenzivné zabyvali studiem nezadouci
produkce reaktivnich forem kysliku fotosystémem II
a moznostmi jejich likvidace v thylakoidnich membra-
nach Rastogi A. et al. (Plant, Cell & Environ. v tisku);
Chan T. et al. (PLoS ONE 7, 2013); Tiwari A. et al.
(3. Bioenerg. Biomem. 2013, 551-559). Produktiv-
nim zamérenim bylo i vyuZiti ultra slabé fotonové

Wintjes E. et al. (J. Biol. Chem. 2013, 32821-32826);
Koufil R. et al. (Biochim. Biophysic. Acta - Bioen.
2013, 411-419). We further studied the undesirable
production of reactive oxygen species by photosys-
tem II and their possible elimination in the thylakoid
membranes Rastogi A. et al. (Plant, Cell & Environ. in
press); Chan T. et al. (PLoS ONE 7, 2013); Tiwari A.
et al. (J. Bioenerg. Biomem. 2013, 551-559). Ano-
ther productive part of the research program was the
use of ultra-weak photon emissions in order to detect
oxidative processes in biological systems, e.g. Prasad
and Pospisil (Scien. Rep. 2013, 1211); Rastogi A. et
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emise k detekci oxidativnich procesd v biologickych
systémech, napf. Prasad a Pospisil (Scien. Rep. 2013,
1211); Rastogi A. et al. (3. Photochem. Photobiol.
- B: Biol. 2013, 59-63). V roce 2013 organizovalo
oddéleni biofyziky CRH mezinarodni konferenci ,Ultra-

-weak Photon Emission From Living Systems", které
se Gc&astnilo 30 odbornik{ z celého svéta. Na konferen-
ci byla Siroce diskutovana problematika pouziti ultra-
slabé fotonové emise k detekci oxidativniho posko-
zeni lipidd a protein v membranéch a problematika
mozné role této emise v komunikaci mezi burikami.

Photosystem |l
%

al. (J. Photochem. Photobiol. - B: Biol. 2013, 59-63).
In 2013 the Department of Biophysics organized an
international conference , Ultra-weak Photon Emission
From Living Systems" which was attended by about
30 specialists from all over the world. Some of the
discussed topics were the problematics of the use of
ultra-weak photon emission to detect the oxidative
impairment of lipids and proteins in membranes and
a potential role of this emission in the communication
among cells.

@ a o

Semikrystalickd struktura superkomplexd fotosystému Il / semicrystaline structure of photosystem Il supercomplexes
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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 ucink{ a vyvoj metod analyzy rostlinnych
hormond a s nimi souvisejicich latek. V réamci tohoto
vyzkumného programu jsme ve spolupraci s Research
Centre for Plant Growth and Development, Universi-
ty of KwazZulu-Natal v Pietermaritzburgu v Jihoafrické
republice pokracovali ve studiu vlivu riiznych exogen-
nich cytokininovych derivatd pouzitych v kultivacnim
médiu pfi in vitro mikropropagaci vybranych rostlin-
nych druhl na hladiny vyznamnych sekundarnich
metabolitd a endogennich fytohormonl. Pro isola-
ci a kvantifikaci cytokininG v miniaturnich vzorcich
rostlinného materidlu jsme pouzili novy analyticky
pfistup, ktery kombinuje jednoduchou jednostup-
fnovou metodu dCisténi s ultra-tlakovou kapalino-
vou chromatografii a rychle skenujici tandemovou
hmotovou spektrometrii. Detekéni limity této nesmir-
né citlivé metody se pohybovaly v rozmezi od 0.05
do 5 fmol a linedrni rozsahy vétsiny cytokininG byly
minimalné v rozsahu péti Fadd. Lepsi pochopeni vlivu
exogennich CK na jejich endogenni profil a nasled-
né na morfologii mnoZenych rostlin poskytuje cestu
k manipulaci rlstu a vyvoje regenerantd. Naptiklad
aplikace 6-(3-methoxybenzylamino)-9-tetrahydropy-
ran-2-ylpurinu (MemTTHP) v médiu zvySuje v pribéhu
mikropropagace hladiny endogennich isoprenoidnich
cytokinin, coz je spojeno s lepsim zakoreriovanim
in vitro a zvySenim vykonu fotosyntetického apara-
tu. To nasledné vede k lepsi aklimatizaci mikropro-
pagovanych rostlin bananovniku. Aplikace nového
TTHP derivatu v kultivacnim médiu méla pozitivni vliv
na zakorefiovani a schopnost aklimatizace in-vitro
mnozenych rostlin také u Aloe arborescens a Harpa-
gophytum procumbens. U extraktl H. procumbens
byla navic prokazana zvysena anti-oxidacni aktivita.

Dale jsme studovali aktivitu nami nedavno objeve-
ného velmi G¢inného inhibitoru degradace cytokinin{
- INCYDE (2-chloro-6-(3-methoxyfenyl)aminopurin)
a cytokininového antagonisty PI-55. Konkrétné byl
studovan vliv téchto latek na rdst semenackl lécivé
rostliny Bulbine natalensis Baker (Asphodelaceae) a
tolerantniho druhu Rumex crispus L. (Polygonaceae),
vystavenych abiotickému stresu zplisobeného kadmi-
em, jehoz inhibi¢ni efekt na rdst rostlin je dobie znédm.
Zjistili jsme, Ze obé tyto latky vykazovaly pozitivni
vliv na rist kofene i nadzemni ¢asti rostlin rostou-
cich v pfitomnosti kadmia. Nase vysledky ukazaly,
Zze i jednorazova aplikace nékteré ze studovanych
slouenin v sub-mikromolarni koncentraci dokaze
zvratit inhibi¢ni efekt kadmia a tedy ze vyuziti inhibi-
torl cytokininového signdlu nebo degradace mize
byt prospésné pfi ochrané rostlin pfed nepfiznivym
vlivem kadmia.
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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, in cooperation with Research Centre for
Plant Growth and Development, University of KwaZu-
lu-Natal, Pietermaritzburg, South Africa we continu-
ed to study the efect of different aromatic cytokinin
treatments during in vitro micropropagation of selec-
ted plant species on endogenous levels of important
secondary metabolites as well as endogenous phyto-
hormones. For isolation and quantification of cytoki-
nins (CK) in minute amounts of fresh plant material,
we used a new analytical approach, 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 cyto-
kinins were at least five orders of magnitude. Better
understanding of the effects of exogenous CKs on the
endogenous CK pool and the resulting morphogenetic
trends provides an avenue to manipulate the growth
and development of regenerants. For instance, the
use of lower concentration of MemTTHP readily eleva-
tes the levels of endogenous isoprenoid CK-types du-
ring micropropagation. The increased isoprenoid CK
pool is possibly associated with enhanced in vitro roo-
ting, phytochemicals and more efficient photosynthe-
tic apparatus which allows for better acclimatization
of micropropagated ‘Williams’ bananas. Application of
new TTHP derivative had a better rooting stimulatory
and acclimatization effect also on Aloe arborescens
and Harpagophytum procumbens in vitro propagated
plants. Moreover, in extracts from micropropagated H.
procumbens, a new TTHP derivative showed increased
antioxidant activity.

Recently, we described other substances that can
affect plants' endogenous cytokinin status: a cytoki-
nin antagonist, PI-55, and an inhibitor of cytokinin
degradation, INCYDE (2-chloro-6-(3-methoxyphenyl)
aminopurine). The effects of these substances on
seedling growth in the medicinal plant Bulbine nata-
lensis Baker (Asphodelaceae) and the metal tolerant
Rumex crispus L. (Polygonaceae) under abiotic stress
caused by cadmium (Cd) were tested. Cd is known
for its negative effects on plant growth and its toxicity
to humans. Treatment with either PI-55 or INCYDE
had positive effects on seedling shoot and root growth
and the fresh weight of treated seedlings grown in
the presence of Cd. Even a single application of ei-
ther compound at sub-micromolar concentrations was
sufficient to reverse the inhibitory effects of Cd. Our
results demonstrate that modulating cytokinin status
with inhibitors of cytokinin perception and/or degra-
dation may be useful in protecting plants against the
adverse effects of high Cd levels.

Chemické struktury novych cytokininovych derivdtd / Chemical
structures of new cytokinin derivatives: A. 2-chloro-6-(3-metho-
xyphenyl)aminopurine (INCYDE) B. 6-(3-methoxybenzylamino)-
-9-tetrahydropyran-2-ylpurine (MemTTHP)
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V roce 2013 byly dale rozvijeny vyzkumné sméry
rozpracované v predchozich letech. K hlavnim patfila
tzv. chromosomova genomika, kterd zasadnim zplso-
bem usnadriuje analyzu a sekvenovani slozitych geno-
m& zemédélskych plodin. Tato strategie vypracovana
v Centru strukturni a funkcni genomiky UEB AV CR,
v.V.i. byla uplatnéna zejména u pSenice seté pfi ana-
lyze jejiho slozitého polyploidniho genomu. TFidénim
pomoci pritokové cytometrie byla izolovana ramena
véech chromosom{ této plodiny. Jejich DNA byla am-
plifikovana a sekvenovana metodou Illumina v labo-
ratofich TGAC (UK). Vzhledem k obrovskému rozsahu
experimentu a objemu sekvencnich dat se na jejich
analyze podilelo nékolik laboratofi, které jsou soucas-
ti Mezinarodniho konsorcia pro sekvenovani genomu
psenice. Ziskané vysledky pfinesly fadu prekvapivych
zjisténi, pokud jde o strukturu polyploidniho genomu
a jeho evoluci. Mimo jiné bylo identifikovano vice nez
120,000 gend kédujicich proteiny. Tyto nové poznat-
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In 2013 the research group of the Centre of
Structural and Functional Genomics at the Institute of
Experimental Botany AS CR (IEB) continued research
initiated in the previous years. One of the main re-
search topics is the so-called chromosome genomics,
which greatly facilitates the analysis and sequencing of
complex genomes in agricultural crops. This research
strategy developed at IEB was applied mainly to ana-
lyze the polyploid genome of wheat. By flow cytomet-
ric sorting we isolated arms of all chromosomes of this
species. Their DNA was amplified and sequenced by
Illumina in the laboratories of TGAC (UK). Because
of the immense scope of the experiment and volume
of the sequenced data, several laboratories from the
International Wheat Genome Sequencing Consortium
(IWGSC) participated in the data analysis. The reults
obtained brought surprising discoveries regarding the
structure of a polyploid genome and its evolution. The
identification of approximately 120,000 protein-co-
ding genes was another great achie-
vement of this project. All of these
new findings will be beneficial in the
development of molecular markers
tightly linked to agronomically im-
portant traits that can be used for
breeding and that can expedite the
I cloning of important genes in wheat.

In cooperation with Prof. C. Fe-

o uillet “s laboratory (INRA, Clermont
) __-"-"ﬁ cgiessz mkeni Ferrand) we have participated in se-

quencing the 3B wheat chromosome.
This project was based on a chro-
mosome specific BAC library prepa-
red in the Centre of Structural and
Functional Genomics, IEB AS CR, and
was successfully completed in 2013.
It is the very first nearly complete
chromosome sequence of a plant

Konstrukce fyzickych map. Pfiklad pouZiti programu LTC (Linear Topological Contig) pro sesta- with such a large (17Gb) polyploid
vovdni fyzické mapy dlouhého ramene chromosomu 4A pSenice (4AL). Superkontig SuperCtg5, (6x) genome. The 3B chromosome
ktery predstavuje 3,6 milionu bdzi 4AL, byl vytvofen spojenim péti standardnich kontigii BAC of about 0.9 Gbp and 85 % of its
klond. Propojeni mezi kontigy ctg16496 a ctg16615 bylo ovéreno pomoci molekuldrniho markeru sequence represets various types of

Mag2139.

retro-elements and codes for more

Construction of physical maps. Example of the use of LTC (Linear Topological Contig) computer than 7,000 genes. A comparative
program for the construction of physical map of long arm of wheat chromosome 4A (4AL). Su- analysis with sequenced grass spe-
per-contig SuperCtg5, which represents 3.6 million bases of 4AL, was established by connecting cies led to a discovery of large in-
five standard contigs of BAC clones. Connection between contigs ctg16496 and ctg16615 was tra- and inter-chromosomal dupli-

verified using molecular marker Mag2139

ky také umozni efektivni vyvoj molekuldrnich markeré
v tésné vazbé na agronomicky dileZité znaky pro vy-
uzZiti ve $lechténi pomoci marker( a urychli klonovani
dlleZitych genl psenice.

Ve spolupraci s laboratofi Prof. C. Feuillet (INRA,
Clermont Ferrand) jsme se podileli na sekvenovani
chromosomu 3B pSenice. Tento projekt, ktery byl za-
loZzen na chromosomové specifické BAC knihovné pfi-
pravené v Centru strukturni a funkéni genomiky UEB
AV CR, v.v.i., byl v roce 2013 Uspésné dokoncen. Jed-
néd se o vlbec prvni téméF Uplnou sekvenci chromo-
zoému u rostliny s tak velkym (17Gb) a polyploidnim

cations that conditioned functional

adaptation of wheat. The results of

this research will facilitate cloning of
important genes and contribute to the use of molecu-
lar genetics and genomics methods in breeding of this
important crop.

The physical map of wheat chromosome 4A, which
was assembled in 2012, was anchored using a set
ofl compatible methods in 2013. First, a virtual gene
order map was constructed using sequences gained
from flow-sorted arms of 4A by Illumina sequencing.
During its creation we used 612 genetically mapped
DArT markers. Then we mapped molecular markers
on the deletion lines of chromosome 4A using a DNA
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(6x) genomem. Chromosom 3B ma velikost asi 0,9
Gbp a jeho sekvence je tvofena z 85% rlznymi typy
retroelementl a kéduje vice nez 7000 genli. Kompa-
rativni analyza se sekvenovanymi druhy trav odhalila
rozsahlé intra- a inter-chromozémové duplikace, které
podminily funk¢ni adaptaci pSenice. Vedle zavaznych
poznatkd a objasné&ni procesl doprovazejicich evolu-
ci velkého a polyploidniho genomu, usnadni vysledky
této prace klonovani dllezitych gend a prisp&ji k vyu-
ziti metod molekularni genetiky a genomiky ve Slech-
téni této vyznamné plodiny.

Fyzickd mapa chromozdmu 4A psSenice, kterd byla
sestavena v roce 2012 byla v roce 2013 ukotvena po-
moci nékolika navzajem kompatibilnich metod. Nej-
drive byla na zakladé sekvenci ziskanych z tfidénych
ramen chromozému metodou Illumina sestavena vir-
tudlni mapa gend. Pfi jejim sestavovani bylo pouzito
612 geneticky mapovanych marker( typu DArT. Déle
byly pomoci DNA ¢ipu mapovany molekularni markery
na delecnich liniich chromosomu 4A. Ziskané poznat-
ky umoznily vyb&r minimalni sestavy BAC klonl po-
kryvajicich obé ramena 4A (tzv. Minimum Tiling Path,
MTP). Z BAC klon{ tvoticich MTP byly vytvoreny smés-
né vzorky (3D) a ty sekvenovany metodou Illumina.
Porovnani ziskanych sekvenci s virtualni mapou genl
umoznilo ukotvit vSechny kontigy z MTP, které mély
vice nez 5 klonl. Takto sestavena mapa je pfipravena
pro sekvenovani v roce 2014.

Sestavova-
ni fyzickych map
a zejména jejich
ukotvovani je ob-
tizné zejména
v nerekombinu-
jicich  oblastech,
které tvori vice nez
30% délky ramen
chromozémi. Jako
mozné Feseni jsme
navrhli metodu op-
tického mapovani,
kterou jsme ové-
fili ve spolupraci
s firmou BioNano
Genomics (USA).
Vypracovali jsme
ptvodni metodu
pfipravy vysoko-
molekularni DNA
z tfidénych chro-
mosomy a inter-
faznich jader, kte-
ra je kompatibilni
s optickym mapo-
vanim pomoci tzv. nanochannel arrays. Ziskané vy-
sledky predcily ocekavani a novad metoda poskytuje
mnohem kvalitnéjsi DNA neZ dosud pouZzivané meto-
dy. V pilotnim projektu jsme se zamérili na kratké ra-
meno chromosomu 7DS psSenice o velikosti 381 Mbp
a ve velmi kratké dobé& né&kolika tydnl jsme sestavili
jeho fyzickou mapu. Ta je tvofena jen 371 mapami o
prdmérné velikosti 0,9 Mbp. Tyto vysledky predstavuji
zasadni pokrok ve fyzickém mapovani genomu rostlin
a umozni nejen urychlit a zpfesnit sestavovani geno-
movych sekvenci (zejména jejich vysoce repetitivnich
Casti), ale uplatni se také pFi komparativnich analy-
zach a detekci pocetni a strukturni variability genomd
(PAV a CNV).

Vyznamného pokroku jsme dosahli pfi proteomic-
ké analyze jaderného chromatinu rostlin. Dosavadni
vysledky studia jadernych proteind byly kompromi-
tovany kontaminaci cytoplasmou. Nas novy pristup

endonuklease nt.BspQl. Scale = 100kb.

nnels. DNA is stained by fluorescent dye Yoyo-1 (blue colour) and green-yellow signals are restriction sites of “nicking”

chip. The findings we gained enabled us to choose mi-
nimal set of BAC clones covering both 4A arms (so-
-called Minimum Tiling Path, MTP). The BAC clones
creating MTP were used to prepare pooled samples
(3D) and later sequenced by Illumina. Comparison
of the acquired sequences with the virtual gene map
enabled us to anchor all the contigs from MTP with
more than 5 clones. The assembled physical map is
ready for sequencing in 2014.

The assembly of physical maps and especially their
anchoring is complicated especially in non-recombi-
nant genome regions that create more than 30 % of
chromosome arm length. To overcome the difficulty
we proposed to employ optical mapping, which we
have validated in cooperation with BioNano Geno-
mics (USA). We have created an original method for
preparation of high-molecular DNA from flow-sorted
chromosomes and interphase nuclei which is compa-
tible with the optical mapping on so-called nanocha-
nnel arrays. The results exceeded our expectations as
the new method provides DNA of substantially higher
quality than the previously used methods. In a pilot
project we focused on the short arm of wheat chro-
mosome 7D (7DS) with the size of 381 Mbp and as-
sembled its physical map within several weeks. This
map constitutes of only 371 maps of average size 0.9
Mbp. These results represent an essential progress in
physical mapping of plant genomes, and will allow not

Optické mapovdni genomu. Snimek molekul DNA izolovanych z kratkého ramene chromosomu 7D pSenice (7DS) pri
analyze v Cipu IRYS (BinoNano Genomics). V Cipu se jednotlivé molekuly DNA pohybuji v paralelnich kandlcich o Sifce
45nm. DNA byla barvena fluorescencnim barvivem Yoyo-1 (modrd barva) a zeleno-Zluté jsou detekovdna restrikcni
mista ,,nicking” endonukledzy nt.BspQl. Méritko = 100kb.

Pptical genome mapping. Image of DNA molecules isolated from short arm of wheat chromosome 7D (7DS) during the
analysis in IRYS (BinoNano Genomics) nanoarray chip. In the chip, single DNA molecules move in parallel 45nm cha-

2

only for a faster and more accurate genome sequence
assembly, but can also be used for comparative ana-
lyses, and detection of numeric and structural genome
variation (PAV and CNV).

We have also achieved a great progress in prote-
omic analysis of plant nuclear chromatin. The results
of nuclear protein studies up to now were compromi-
sed by cytoplasmic contamination. Our new approach
consists in isolating interphase nuclei and their sorting
using flow cytometry. This modified method of nuclei
isolation is compatible with methods of proteomics.
In a pilot project in which we cooperated with the De-
partment of Protein Biochemistry and Proteomics we
analyzed proteins isolated from the nuclei of barley in
G1 phase of the cell cycle and identified a total of 803
proteins. This is so far the largest number of nuclear
proteins ever described in plants. Moreover, we have
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spociva v izolaci interfaznich jader tfidénim pomoci
pritokové cytometrie. Modifikovand metoda izolace
jader je kompatibilni s metodami proteomiky. V ram-
ci pilotniho projektu, ve kterém jsme spolupracovali
s Oddélenim biochemie proteind a proteomiky, jsme
analyzovali proteiny izolované z jader jeCmene v G1
fazi bunécného cyklu a identifikovali jsme celkem 803
protein{. To je dosud nejvétsi pocet jadernych protei-
nQ, ktery byl u rostlin popsan. Navic jsme potvrdili, Ze
analyzované proteiny jsou z vice nez 99% jaderného
pGvodu. Tyto vysledky znamenaji zasadni posun ve
studiu jadernych proteinl. Tfidénim pomoci pritokové
cytometrie bude mozné charakterizovat proteiny jader
v rliznych fazich bun&éného cyklu a v rlznych fazich
diferenciace bunék, véetné bunék endopolyploidnich.
Bude rovnéz mozné studovat proteom chromatinu mi-
totickych chromosomd.

V dalSim obdobi bude vyzkumna ¢innost zamére-
na na dokonceni dlouhodobych projektt sekvenovani
chromosom{ 4A, 3DS a 7DS psenice. Centrum struk-
turni a funkéni genomiky UEB AV CR je garantem sek-
venovani téchto chromosomi v ramci Mezinarodniho
konsorcia pro sekvenovani genomu psenice. Metody
chromosomové genomiky budou uplatnény s cilem
ziskat poznatky o struktufe genom@ planych pfibuz-
nych druhd psenice a jejich evoluci a odvodit moleku-
larni markery vyuZitelné pfi prenosli genl z planych
druh@ do péstovanych odriid pgenice. Na tento pro-
gram budou bezprostfedné navazovat projekty zaby-
vajici se interakci rodi¢ovskych genomd u polyploidd a
introgresnich linii. Tento vyzkum bude dopInén analy-
zou prostorové organizace jaderného genomu a budou
identifikovany proteiny podilejici se na trojrozmérné
strukture jaderného chromatinu.

confirmed that the analyzed proteins are more than
99% of nuclear origin. This represents a major progre-
ss in the study of nuclear proteins. Thanks to flow cy-
tometry it will be possible to describe nuclear proteins
in various phases of cell cycle and in various stages of
cell differentiation including endopolypoid cells. It will
also be possible to study the proteome of chromatin of
mitotic chromosomes.

In the future we will focus on finishing the long-
-term projects on sequencing wheat chromosomes
4A, 3DS, and 7DS. The Centre of Structural and Func-
tional Genomics has been coordinating the sequencing
of these chromosomes within the International Whe-
at Genome Sequencing Consortium. The methods of
chromosome genomics will be also applied to study
the structure and evolution of genomes in wild rela-
tives of wheat, and to develop molecular markers to
support gene transfer from the wild species to the mo-
dern cultivars of wheat. New projects characterizing
the interactions between parental genomes in poly-
ploids and introgression lines will follow. This research
will be complemented by the analysis of spatial or-
ganization of nuclear genome and by identification of
proteins controlling the 3D structure of nuclear chro-
matin.
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ROSTLINNE BIOTECHNOLOGIE

V roce 2013 byla na Oddéleni molekularni biologie
jednou ze stézejnich aktivit studie transgennich rostlin
je¢mene s pozménénou hladinou hormond cytokinind.
Hormonalni disbalanci se nam podafrilo ovlivnit archi-
tekturu kofenového systému pfi zachovani standard-
nich vynosl a rdstovych parametrd nadzemni ¢asti
s pozitivnim efektem na odolnost vi¢i vystaveni silné-
mu stresu suchem. Na molekularni Grovni byla popsa-
na i schopnost jednodéloznych rostlin do urcité miry
obnovit homeostéazu cytokininl po endogenné vyvola-
né nadprodukci cytokinin-degrada¢niho enzymu
- cytokinin dehydrogenasy Mrizova K. et al. (PLoS
ONE 2013, e79029). Byla provedena biochemicka
charakterizace kompletni rodiny cytokinin dehydroge-
nas z genomu kukufice &tajici celkem tFinact gend se
zamérenim na subcelularni lokalizaci Zalabak D. et al.
(Biotechnol. Adv. 2013, 97-117). Nase dalsi transgen-
ni zadsahy do homeostézy fytohormon{ jsou zaméteny
na ovlivnéni vynost u jeémene. Ektopickym umiéo-
vanim degradaénich enzymi se snaZime zvysit hladi-
ny aktivnich cytokininG v regulaénich pletivech a tak
bud’ pfimo ovlivnit mnozstvi zakladajicich se kvétnich
meristém{ a nasledné& b&hem zréni obilky i mnoZstvi
ukladanych zasobnich latek - tzv. silu sinku, nebo
neprimo studovat a ovlivnit pocatek listové senescen-
ce, kterd je jednim z hlavnich faktord ovliviiujici vynos
u monokarpickych rostlin.

Ve spolupraci se soukromou firmou byl zahajen
vyzkum smérfujici k moznostem vyuziti jeCmenného
endospermu jako bioreaktoru pro levnou a zdravotné
nezavadnou produkci Zzivocisnych antimikrobialnich
peptidd. V posledni dobé jsou tyto potencidlni terapeu-
tika povazovana za moznou alternativu antibiotik
vzhledem k jejich Sirokospektralnimu zabéru, rychlé
ucinnosti, nizké cytotoxicité k savéim bunkam a
unikatnimu zplsobu Gcinku, ktery brani vzniku rezis-
tence patogenu. Béhem roku byly testovany nékte-
ré rychlé expresni systémy (,tomato hairy roots";
infiltrace do tabaku, rostlinné suspenzni kultury) na
schopnost vytvofit aktivni peptid ve vétsi mife, jeho
stabilitu a zplsoby rychlé a levné purifikace. Nejna-
déjnéjsi pristupy budou v blizké dobé prevedeny do
transgennich rostlin jeCmene pro pfipadnou moznost
vysokokapacitni produkce.

Jako potencialni vyzkum se jevi studium moleku-
larniho mechanismu infekce obilovin nékterymi
patogeny. V genomech vyznamné a zemédélsky
nebezpecné skupiny patogennich hub jsme objevili
klastr gen(, jehoz exprese se spousti v ¢asnych fazich
infekce. Sérii nezavislych experimentl bylo potvrze-
no, Ze aktivita klastru pfimo ovliviiuje virulenci houby.
Podobny mechanismus ucinku nebyl zatim u zadného
systému patogen-hostitelska rostlina popsan.

V neposledni fadé byl zahdjen vyzkumny program
voedouci k pochopeni vlivu kvality svétla na regulaci
rustu a vyvoje rostlin rajéete. Zamérili jsme se na
studium komponent, které jsou ovliviiovany recep-
torem modrého svétla, a jejich pripadna regulace by
mohla vést ke zlepdenym parametrim rlstu rajcete
v nepfiznivych podminkach. Byly objeveny a v soucas-
né dobé jsou intenzivné studovany geny metabolismu
cytokinind, které jsou p¥imo fizeny percepci modrého
svétla.

Vyzkum v ramci Oddéleni bunécné biologie (OBB)
je dlouhodobé zaméren predevsim na vyvojovou a
environmentalni signalizaci stresi pomoci mitogen-

In 2013 the research activities of the Department
of Molecular Biology were mainly focused on transge-
nic barley with modified level of cytokinins (CK). The
hormonal disbalance changed the root system archi-
tecture yielding a higher resistance to draught while
other parameters such as yield and growth of the abo-
veground part remained unaltered. We managed to
describe the ability of monocotyledons to restore the
CK homeostasis after the endogenously-induced over-
-production of CK degradation enzyme - CK dehydro-
genase on the molecular level Mrizova K. et al. (PLoS
ONE 2013, €79029). We accomplished a biochemical
characterization of a complete CK dehygrogenase fa-
mily from the maize genome that includes thirteen
genes oriented on subcellular localization Zalabak D.
et al. (Biotechnol. Adv. 2013, 97-117). Another tran-
sgenic interference into the phytohormonal homeo-
stasis are supposed to influence the yield of barley.
We have been trying to increase the levels of active
CK in grain and flower regulatory tissues by ectopic
silencing of degradation enzymes, and therefore di-
rectly try to influence the number of merging floral
meristems and consequently also the strength of the
sink during the ripening of the caryopsis; or indirectly
influence the onset of the leaf senescence, which is
the main factor influencing the yield of monocarpic
plants

In cooperation with a private company we have
initiated research leading to possible use of barley
endosperm as a bioreactor for a cheap and harmle-
ss production of antimicrobial animal peptides. These
therapeutics have recently been considered as a po-
tential substitute for antibiotics due to their broad
range, efectiveness, low cytotoxicity towards mam-
mal cells, and due to the unique way of operation
which prevents pathogene resistance. Throughout the
year we tested some fast express systems (tomato
hairy roots; infiltration into tobacco; suspension cell
cultures) in order to create active peptide in greater
amount, with suitable stability and ways of its quick
and cheap purification. The most promising approa-
ches will soon be transmitted into transgenic barley
for its possible highcapacity production.

The study of molecular infection mechanism of
crops by some pathogens seems to be a potentially
interesting research. We have found a gene cluster
with an expression in the early phase of infection in
genomes of a group of important and agriculturally
dangerous fungi. It has been proven by a series of
independent experiments that the cluster activity di-
rectly correlates with the fungus virulence. No similar
mechanism has yet been described at such pathoge-
ne-host plant system.

Last but not least we launched a research program
explaining the influence of the quality of light on the
growth and development regulation of a tomato plant.
We focused on stuying the components influenced by
the blue light receptor, and whose eventual regulation
could lead to enhanced growth parameters of a to-
mato in adverse conditions. We have discovered and
studied genes of CK metabolism which are directly
controlled by blue light perception.
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-aktivovanych proteinkinas (MAPKs) v rostlinach.
Jako modelové rostliny pro nase studia pouzivame
husenicek, vojtésku a jeCmen. V roce 2013 byly publi-
kovany v prestiznich ¢asopisech dva prehledné ¢lanky
o signalizaci a biotechnologickém vyuziti MAPKs
Samajova O. et al. (Biotechnol. Adv. 2013a,118-128)
a o subcelularni regulaci MAPKs a jejich perspektivnich
cytoskeletalnich a dalSich substratech Samajova O. et
al. (Trends Plant Sci. 2013b, 140-148). Pokracovali
jsme také ve studiu endocytdzy a vezikularniho trans-
portu u rostlin pomoci kombinovanych proteomickych
a bunécné biologickych metod po aplikaci specific-
kého inhibitoru fosfatidylinositol-3-kinasy (PI-3-K)
s komerénim nazvem LY294002. Vysledky tohoto
vyzkumu prokazaly nadymani a fuzi pre-vakuolarnich
kompartmentt spojenou s akumulaci nékterych protei-
n jako napiiklad ARFA1f a 2S albumin po osetfeni
LY294002. Tato prace také poukazala na dileZitou roli
PI-3-K v regulaci anti-oxidacniho enzymu superoxid-
-dismutasy prostfednictvim proteinu AtDJ1A Takac T.
et al. (J. Proteome Res. 2013, 4435-4448). Kromé
toho jsme se spolupodileli na publikovani prehled-
ného clanku o proteomice kukufice Pechanova O.
et al. (Proteomics 2013, 637-662), a také na studiu
somatické embryogeneze u bananovniku Wang et al.
(Scientia Horticulturae 2013, 178-185), jeho odolnos-
ti vaci patogenu Fusarium oxysporum Ma L. et al. (J.
Exp. Bot. 2013, 2219-2229), lokalizaci THS1 proteinu
u Cuscuta europaea Svubova R. et al. (Plant Signal.
Behav. 2013, e24037) a optimalizaci pfipravy glyko-
-konjugéatl Farkas P. et al. (J. Biol. Macromol. 2013,
325-327).

V dal$im obdobi bude diraz kladen na regula-
ci polarity, cytoskeletu a vezikularniho transportu.
DlleZitou soucasti této klicové aktivity bude zavedeni
a uplatnéni inovacnich a pokrocilych mikroskopickych
technik, jako jsou “super-resolution” a “light-sheet”
mikroskopie pro bioimaging semenackd rostlin (se
zamérfenim na MAPKs, cytoskelet a endosomy).
Budou pfipraveny nové transgenni rostliny s vybra-
nymi geneticky zménénymi (bodové mutace, konsti-
tutivné aktivni a dominantné negativni verze nékte-
rych MAPKs) nebo fluorescen¢né znacenymi MAPKs,
popfipadé vybrané cytoskeletdlni proteiny. Tyto
transgenni rostliny budou postupné charakterizovany
na urovni molekularni, subcelularni, celularni, pletivo-
vé, organové a na urovni celého organismu v pribé-
hu nasledujicich nékolika let. Vystupem budou nové
poznatky o) molekularnlch bunécnych a vyvojovych
MAPK signalizaci, cytos-
em na stresové reakce

Research carried out by the Department of Cell
Biology has been in the long term focused mainly on
developmental and environmental signaling of stress
in plants by using the mitogen-activated proteinkina-
ses (MAPKs). We have been using Arabidopsis, alfalfa
and barley as the model plants. In 2013 we published
two articles about plant signalling and the biotech-
nological use of MAPKs Samajova O. et al. (Biotech-
nol. Adv. 2013a,118-128) and about subcellular re-
gulation of MAPKs and its potential cytoskeletal and
other substrates Samajova O. et al. (Trends Plant Sci.
2013b, 140-148) in prestigious journals. We also per-
formedfurther studies on endocytosis and vesicular
transport in plants using the combined methods of
proteomics and cell biology after application of the
specific inhibitor of phosphatidylinositol-3 kinase (PI-
-3-K) called LY294002. The results of these experi-
ments proved swelling and fusion of the pre-vacuolar
compartments connected to accumulation of some
proteins, e.g. ARFA1f and 2S albumin after being ex-
posed to LY294002. This research has also pointed to
the important role of PI-3-K in the regulation of an-
ti-oxidant enzyme superoxide dismutase via protein
AtDJ1A Takac T. et al. (J. Proteome Res. 2013, 4435-
4448). Apart from these actvities we coopareted on
published article about maize proteomics Pechanova
0. et al. (Proteomics 2013, 637-662); studying the
somatic embryogenesis in banana Wang et al. (Sci-
entia Horticulturae 2013, 178-185) and its resisten-
ce towards Fusarium oxysporum Ma L. et al. (J. Exp.
Bot. 2013, 2219-2229); localization of THS1 protein
in Cuscuta europaea Svubova R. et al. (Plant Signal.
Behav. 2013, €24037); and optimizing the preparati-
on of glyco-conjugates Farkas P. et al. (J. Biol. Macro-
mol. 2013, 325-327).

In the following time period we will focus on the
regulation of polarity, cytoskeleton and vesicular
transport. The implementation and use of innova-
tive and advanced techniques of microscopy, such
as super-resolution and light-sheet microscopy for
bioimaging of plant seedlings (focusing on MAPKs,
cytoskeleton, and endosomes), will be a crucial part
of this key activity. We will prepare new transgenic
plants with chosen genetically modified MAPKs (spot
mutations, some constitutively active and dominantly
negative versions of MAPKs) or fluorescently labelled
MAPKs, or eventually with some chosen cytoskeletal
proteins. These plants will be thoroughly described
on a molecular, subcellular, cellular, tissue, organ,
and the whole organism level in the foIIowmg several
years. The outcome of these researc
be new knowledge of molecular cellulz
pmental mech :
cytoskeleton,
reactions of
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FYTOFARMA, GENETICKE ZDROJE ZELENIN, LECIVYCH,
AROMATICKYCH A KORENINOVYCH ROSTLIN

V roce 2013 pokracovala prace s kolekcemi genetic-
kych zdrojt zelenin, Ié&ivych, aromatickych a kofeni-
novych rostlin (LAKR) podle schvalenych metodik a
byly pfi ni respektovany vSechny mezinarodné platné
standardy. Vétsina rostlinnych druhd zarazenych do
kolekci genetickych zdrojl uchovavanych na Oddéleni
genetickych zdrojﬁ zelenin, lécivych rostlin a speci-
alnich plodin, VURV, v.v.i. v Olomouci je cizospras-
na a opylovand hmyzem, proto vyZaduje regenera-
ce rostlinného materidlu izolaci za pouziti fizeného
opylovani. Pro tuto Cinnost ma pracovisté Spickové
vybaveni, jedine¢né v celém stfedoevropském regio-
nu. K dispozici je 144 stabilnich technickych izolato-
rd, podle aktudlni potfeby navic i mobilni technické
izolatory a vlastni opylovaci servis. V soucasné dobé
vCelnice ¢itd 18 kmenovych vcelstev, pficemzZ jsme
schopni vytvofit ro€né& az 160 oddé&lkl. V roce 2013
byl podan navrh na pravni ochranu pomficky pro
IéCeni vcel (fumigacni lampa) proti klestiku vcelimu
(Varroa destructor) zpUsobujicimu infekéni onemoc-
néni vcel, ktera byla pfijata jako uzitny vzor. Fumigac-
ni lampa je urcena k aplikaci l1éCiv bez pfimého zédsahu
do vCelstev. O Uspé€Snosti nasi prace svedci i ocenéni
letosni expozice na vystavé Flora: Cestné uznani za
podporu a osvétu v oblasti vielarstvi.

V rdmci dal&i préace s kolekcemi genetickych zdrojl
zelenin a LAKR se nasi tvirdi pracovnici zamé&H na:
Studium chladového stresu u vybranych polozek GZ
hrachu setého; studium akumulace cysteinsulfoxidu
a selenu v polozkach GZ cesneku; detailni studium
morfologickych znakd polozek kolekce rodu Cannabis
pro lécebné Gclely; studium chorob a $kidcl LAKR;
studium chorob a $kldcd a testovani ucinku vybra-
nych pesticid@ u minoritnich zelenin (roketa, rukola);
testovani polozek GZ rodu Brassica na odolnost/
toleranci vd¢&i nadorovitosti brukvovitych plodin
(Plasmodiophora brassicae) v polnich podminkach;
testovani variability patogenity k brukvovitym zeleni-
nam u sbérovych vzork( Plasmodiophora brassicae
pochazejicich z Ceské republiky.

Kromé& genetickych zdroji rostlin vyznamnych
pro vyzivu a zemedélstvi je na nasem pracovis-
ti uchovédvana i genofondova kolekce autochtonnich
jedlych a/nebo lé¢ivych druhl makromycet stiedo-
evropské mykoflory, které maji potencialni vyznam
pro zahradni kultivace, pripadné komercni péstova-
ni. Sbirka byla zaloZzena v podobé tzv. ,sporeprints®
(otiskd plodnic s vytrusy), ovéem fada polozek ¢asem
ztracela klicivost. V roce 2013 se podafilo velkou cast
sbirky zregenerovat a prevést do mycelidlnich kultur.
Béhem kultivace na agarovém a zZitném médiu nékte-
ré polozky vytvarely plodnice nebo mikrosklerocia a
byly zarazeny do uzsiho vybéru pro vyvoj technolo-
gii jejich zahradnického péstovani. Nejpocetné;jsi cast
kolekce tvofi smrzovité houby (Morchellaceae) (9
polozek v oficialni ¢asti sbirky a 11 v pracovni kolek-
ci). Dalsich 14 poloZek pracovni kolekce predstavuji
rtzné druhy stopkovytrusnych hub (Basidiomycetes).
Cilem dalsi prace se sbirkou hub bude vypracovat
metodu dlouhodobého udrzovani smrzovitych hub
nezavislého na opakovaném pasazovani a kultivacich
in vitro, které mohou vést ke genetické erozi pripadné
ztraté schopnosti tvorby plodnic.

In 2013 the Department of Genetic Resources for
Vegetables, Medicinal and Special Plants of the Crop
Research Institute continued in management and
activities concerning the collections of genetic resour-
ces of vegetables, medicinal, aromatic and culinary
plants (MAPs) following the standard methodologies.
The majority of plant species maintained in the collec-
tions are allogamous and insect-pollinated, therefore
multiplication and controlled pollination is needed for
acquisition of good-quality seed sets. The institute
has a top equipment unique in the Central Europe.
Totally 144 stable technical isolators (and if needed
also mobile technical isolators) with pollination servi-
ce are available. The apiary consists of 18 parent bee
colonies and we are able to produce up to 160 divides
per year. In 2013 we applied for a copyright of a ,fu-
migation lamp". Fumigation is benefitial for protecti-
on of bees against a parasitic mite (Varroa destructor)
causing dangerous disease called varroatosis. So far
the lamp has been registered as a utility model. The
fumigation lamp is designed for application of drug
against Varroa destructor without a direct interventi-
on in the bee colonies. Our work was awarded at the
Flora exhibition by a Certificate of merit for the supp-
ort and education in the field of beekeeping.

Other research activities include: Study of cold
stress in selected accessions of pea genetic resour-
ces; study of accumulation of cysteinsulphoxide and
selenium in the accessions of garlic genetic resources;
detailed study of morphological characteristics of the
Cannabis collection for medicinal use; study of dise-
ases and pests of MAPs; study of diseases and pests
of minor vegetables, e.g. arugula, including tests of
pesticides efficiency; screening of Brassica genetic re-
sources for resistance/tolerance against clubroot of
brassics (Plasmodiophora brassicae) in the field con-
ditions.

At the department there is also collection of edi-
ble and/or medicinal fungi autochthonous for the
Central Europe and potentially important for home
or commercial cultivation. The collection was origina-
Ily based on ,sporeprints®. However, spores of many
accessions have been losing their germination. In
2013 the major part of collection was regenerated and
transformed into the mycelial cultures. During the cul-
tivation some accessions were able to form primordia
of fruit bodies or microsclerotia, and were selected as
a potential for development of technologies for home
or commercial cultivation. The most numerous are
species of Morchellaceae (9 accessions in the official
part of collection and 11 in the working collection).
Other 14 accessions of the collection belong to Basi-
diomycetes. Our future goal is to develop a method
for the long-term storage of Morchellaceae without
successive inoculations and in vitro cultivation which
can lead to genetic erosion and potential loss of fru-
ctification ability.
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V roce 2013 bylo publikovéno 80 &lankd, co? je ob-
dobny pocet jako v pfechozim roce. Meziro¢né ale docha-
zi k rGstu primérného impakt faktoru (IF) &asopisd, ve
kterych pracovnici Centra publikuji. Zatimco v roce tato
hodnota ¢inila 3,954, tak v roce 2012 vzrostla na 4,285 a
v roce 2013 jiz byl prdimé&rny impakt faktor 4,915.

Védecti pracovnici se podileli jako spoluautofi na
¢lancich v casopise Nature Genetics (IF 35,209) a Natu-
re Biotechnology (IF 32,438).

Dalsi Casopisy s vysokym impakt faktorem, ve kte-
rych byly v roce 2013 publikovany ¢lanky Centra, jsou
Trends in Plant Science (IF 11,808), Genome Biology
(IF 10,288) Proceedings of the National Academy of
Sciences USA (IF 9,737) a Biotechnology Advances (IF
9,599).

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

A total of 80 papers were published in 2013 which is
a similar number reached the year before. However, the-
re is a significant increase of the average impact factor
(IF) of the journals our researchers publish in. In 2011
the average IF was 3.954, in 2012 it rose to 4.285, and
in 2013 it reached the the value of 4.915.

Scientists of the Centre co-authored papers pub-
lished in the prestigious journals Nature Genetics (IF
35.209) and Nature Biotechnology (IF 32.438).

Other journals with high impact factor which pu-
blished the original papers of the Cente in 2013 were
Trends in Plant Science (IF 11.808), Genome Biology
(IF 10.288) Proceedings of the National Academy of
Sciences USA (IF 9.737) a Biotechnology Advances (IF
9.599).
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Effect of light acclimation on photosyste sition and organization in Arabidopsis
thaliana. Biochim. Biophys. Acta-Bi 827, 411-419 ; DOI: 10.1016/j.
bbabio.2012.12.00?.
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Vysledky védy a vyzkumu, které maji potencial ko-
meréniho vyuziti, jsou ochranény vhodnou formou pri-
myslového vlastnictvi. Vyuzivanymi formami jsou paten-
ty (Ceské a ve vhodnych pfipadech i zahrani¢ni) a uzitné
vzory. V nékterych pfipadech se jedna i o certifikované
metodiky a jejich uplatnéni.

Pro udélené patenty a registrované uZzitné vzory jsou
nasledné vyhledavani potencialni komercni partnefi ma-
jici zdjem o poskytnuti licencnich prav.

V roce 2013 byla udélena prdmyslové pravni ochrana
v podobé 5 zahrani¢nich patentl (z toho 2 americké a
1 evropsky) a dvou uzitnych vzorl. Soucasné s jednim
uzitnym vzorem byla ziskana i certifikace metodiky.

Research and development results that have the
potential to be commercially utilized are protected by
appropriate industrial property rights. Commonly used
ways of protection are patents, both Czech and interna-
tional, and utility models. In some cases we use certified
methodologies and their application.

Potential commercial partners are sought for co-
mmercialization of granted patents and registered utility
models.

In 2013, there were 5 international patents (out of
which 2 American and 1 European) and 2 utility models.
One certified methodology was obtained along with one
of the utility models.

Udélené patenty

Patents granted
Americky patent ¢. US 8,492,391: Substituted 6-(2-hydroxybenzylamino) purine
derivatives, their use as medicaments and compositions containing these
derivatives, majitel: UP v Olomouci a Biopatterns, s.r.o., plvodci: Marek Zatloukal,
Vladimir Krystof, Libor Havlicek, Igor Popa, Karel Dolezal, Miroslav Strnad, Radek Jorda,
udélen 23.7.2013.

US patent No. US 8,492,391 B2: Substituted 6-(2-hydroxybenzylamino) purine
derivatives, their use as medicaments and compositions containing these
derivatives, owner: Palacky University Olomouc and Biopatterns, s.r.o., inventors: Marek
Zatloukal, Vladimir Krystof, Libor Havlicek, Igor Popa, Karel Dolezal, Miroslav Strnad, Radek
Jorda granted on 23.7.2013

v

Americky patent ¢. US 8,552,161: Saponin compounds, methods of preparation
thereof, use thereof and pharmaceutical compositions, majitel: UP v Olomouci,
BioApex s.r.o. a Uniwersytet w Bialymstoku, ptvodci: Jacek Witold Morzycki, Agnieszka
Wojtkielewicz, Jana Okledtkovd, Lucie Hoffmanova, Miroslav Strnad, udélen 8.10.2013.

US patent No. US 8,552,161: Saponin compounds, methods of preparation thereof,
use thereof and pharmaceutical compositions, owner: Palacky University Olomouc,
BioApex s.r.o. a Uniwersytet w Bialymstoku, inventors: Jacek Witold Morzycki, Agnieszka
Wojtkielewicz, Jana Oklestkova, Lucie Hoffmanova, Miroslav Strnad granted on 8.10.2013.

Evropsky patent ¢. EP 2 173 173: Substituted 6-anilinopurine derivatives as
inhibitors of cytokinin oxidase/dehydrogenase and preparations containing these
derivatives, majitel: UP v Olomouci a Freie Universitat Berlin, plvodci: Luk&$ Spichal,
Markéta Gemrotova, Marek Zatloukal, Jitka Frébortova, Petr Galuszka, Karel Dolezal, Tomas
Werner, Thomas Schmiilling, udélen 24.7.2013.

European patent No. EP 2 173 173: Substituted 6-anilinopurine derivatives as
inhibitors of cytokinin oxidase/dehydrogenase and preparations containing these
derivatives, owner: Palacky University Olomouc and Freie Universitat Berlin, inventors:
Lukas Spichal, Markéta Gemrotova, Marek Zatloukal, Jitka Frébortova, Petr Galuszka, Karel
Dolezal, Tomas Werner, Thomas Schmiilling granted on 24.7.2013.

Novozélandsky patent ¢. 594217: Novel saponin compounds, methods of preparation
thereof, use thereof and pharmaceutical compositions, majitel: UP v Olomouci,
Uniwersytet w Bialymstoku a BioApex s.r.0., plvodci: Jacek Witold Morzycki, Agnieszka
Wojtkielewicz, Jana Okledtkova, Lucie Hoffmanova, Miroslav Strnad, udélen 29.1.2013.

New Zealand patent No. 594217: Novel saponin compounds, methods of preparation
thereof, use thereof and pharmaceutical compositions, owner: Palacky University
Olomouc, Uniwersytet w Bialymstoku and BioApex s.r.o0., inventors: Jacek Witold Morzycki,
Agnieszka Wojtkielewicz, Jana Oklestkovd, Lucie Hoffmanova, Miroslav Strnad granted on
29.1.2013.
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Jihoafricky patent ¢. 2012/07173: Substitution derivatives of N6-benzyladenosine-
5’ -monophosphate, methods of their preparation, their use for preparation of
medicament and therapeutic composition containing thereof, majitel: UP v Olomouci
a BioApex, plvodci: Marek Zatloukal, Ji¥i Voller, Miroslav Strnad, Karel DoleZal, Lukas$
Spichal, udélen 29.5.2013.

South African patent No. 2012/07173: Substitution derivatives of N6-benzyladenosine-
5 -monophosphate, methods of their preparation, their use for preparation
of medicament and therapeutic composition containing thereof, owner: Palacky
University Olomouc and BioApex, inventors: Marek Zatloukal, Jifi Voller, Miroslav Strnad,
Karel Dolezal, Lukas Spichal granted on 29.5.2013.

Zapsané uzitné vzory
Registred utility models

Uzitny vzor ¢. 24930: Pomiticka pro lIééeni véel, majitel: Vyzkumny Ustav rostlinné vyroby,
v. V. i., plvodci: Karel Dudek, Elena Dugkova, zapsan 11.2.2013.

Utility model No. 24930: Tool for curing bees, owner: Crop Research Institute, inventors:
Karel Dusek, Elena Duskova registered on 11.2.2013

UZitny vzor & 26294: ZaFizeni pro zjistovani vysokoteplotni stability rostlin, majitel:
UP v Olomouci a Photon Systems Instruments, spol. s r.o., plvodci: Petr Ilik, Martin Trtilek,
Michal Sicner, udélen 23.12.2013.

Utility model No. 26294: Device for measurement of plant high-temperature stability,
owner: Palacky University in Olomouc and Photon Systems Instruments spol. s r.0., inventors:
Petr 1lik, Martin Trtilek, Michal Sicner registered on 23.12.2013

Certifikovana metodika
Certified methodology

Metodika stanoveni odolnosti rostlin v{i&i vy$$im teplotdm (osvédéeni & 78-13/KU-SRU/
UKZUZ/2013). Ilik P, Spundova M, Krchiidk P

Methodology for determination of plant tolerance to higher temperatures (certificate No. 78-
13/KU-SRU/UKZUZ/2013). Ilik P, Spundova M, Krchiidk P

| )

Ld B
s\ RESENE GRANTY
-

Védecti pracovnici centra jsou Uspésni pfi ziskavani
finanénich prostiedkl z ceskych a zahrani¢nich granto-
vych zdrojl, které jsou vyznamné pro podporu védecké
¢innosti Centra.

V roce 2013 probihalo Fedeni 29 grantll zahajenych
v predchozich letech. Byla dokoncena realizace 10 gran-
td a byly zahajeny prace na 10 novych grantech.

Prostiedky ziskdvané z grantll jsou vyznamnym fi-
nancnim zdrojem a zaroven zdvaznym monitorovacim
indikdtorem. Dosavadni plnéni tohoto ukazatele Ize hod-
notit jako bezproblémové, a to i s ohledem na objem
finangnich prostfedkd takto ziskanych na dalsi roky.

Kromé ni%e uvedenych typl grantl uspé&lo Centrum
v roce 2013 ve dvou odliSnych grantovych soutézich nez
nize uvedenych, kdy byly pfijaty grantové Zadosti s po-
Catkem realizace v roce 2014. Z Narodniho programu
udrzitelnosti I bude podpofena ¢innost Centra v letech
2014 - 2018 a z OP VaVpl budou ziskany prostfedky na
prvni projekt svého druhu podporujici pre-seed aktivity
vybranych komeréné nadé&jnych vysledkl védy a vyzku-
mu, tzn. jejich dopracovani a pfipravu pro komercni vyu-
Ziti (spolecni projekt s Regionalnim centrem pokrocilych
materiall a technologii UP).

Researchers of the Centre are successful in obtaining
grants awards from Czech and foreign grant providers.
These funds are important to support scientific activities
of the Centre.

In 2013 the realization of 29 research projects star-
ted in previous years continued. Execution of 10 grants
was completed and work on 10 new research projects
stared.

Grant award incomes are a significant financial re-
source and also an obligatory indicator of the project.
Fulfilling of this indicator so far is smooth, also with re-
spect to financial volume contracted for next years.

The Centre succeded in year 2013 also in two grant
competitions different from below mentioned and recei-
ved new grants starting in 2014. National Feasibility Pro-
gram I will support activities of the Centre during the
period 2014 - 2018 and the European Union will support
the first project of its kind focused on pre-seed activi-
ties of chosen R&D results (finalization, preparation for
commercialization, etc.). This project is realized in co-
operation with the Regional Centre of Advanced Techno-
logies and Materials, Palacky University.
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POSKYTOVATEL
GRANT PROVIDER

CiSLO, NAZEV GRANTU
GRANT NO. AND TITLE

OBDOBI
GRANT
DURATION

FINANCNI OBJEM

ZA ROK 2013
(T1S. KC)
FINANCIAL VOLUME
YEAR 2011

GA AV CR

GA CR

GACR

GA CR

GACR

TACR

TACR

MPO

GA CR

GA CR

GA CR

GA CR

AV CR

GACR

GACR

GACR

GACR

MSMT CR

GACR

GACR

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 cytokinint 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

GAP501/10/1450, Fluorescen¢né znacené cytokininy jako nastroj pro
studium funkce cytokinin, dr. Szii¢ova

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 symbionti hmyzu, prof. Strnad
Antimycobacterial and antimicrobial agents and plant elicitors inspired by natural products of
insect symbionts

TA 01010861, Vyzkum, testovani a vyroba cilenych rustovych 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. llik

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 spotfebou, 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. Kopec¢ny

Structural-functional characterization of selected plant aldehyddehydrogenase
GAP501/10/1740 - Fyzicka mapa chromozému 4AL pSenice a poziéni
klonovani genu ovliviujiciho vynos, prof. Dolezel

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

(zapocteno do institucionalnich prostifedku)

Praemium Academiae 2012

(included into Institutional incomes)

GAP501/12/G090, Evoluce a funkce komplexnich genomd rostlin,
spolufesitel prof. Dolezel

Evolution and function of complex plant genomes

GAP501/12/0161, Sinice Nostoc jako geneticky a funkéni model pro
metabolismus rostlinnych hormont cytokinint, 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
psenice a jeji vyuZiti pro klonovani genu pro rezistenci ke msici zhoubné,
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 chromozomd - chromozomalné
specificka genomika u rodu Silene, dr. Hobza, spolufesitel dr. Safar

Sex chromosome evolution - chromosome-specific genomics in genus Silene
GAP501/12/0597, Produkce ergoidnich alkaloidd béhem interakce rostliny
Zita (Secale cereale) s parazitickou houbou Claviceps purpurea, doc.
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 celogenomové
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), prof. Dolezel

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
odpovédich je€émene na napadeni Puccinia hordei, dr. Kfenek

The role of mitogen-activated protein kinases (MPKSs) in barley responses to Puccinia hordei
attack

GPP503/12/P166, Produkty oxidativni degradace fenolickych latek v
rostlinnych potravinach, dr. Graz

The products of oxidative degradation of phenolic compounds in plant foods
GPP501/12/P160, Inaktivace cytokinint v Arabidopsis thaliana - rizné role
isoforem cytokinin glykosyltransferas?, dr. Smehilova

Cytokinin deactivation in Arabidopsis thaliana — different roles of cytokinin
glycosyltransferases isoforms?
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MSMT CR
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NAZV
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GACR

MSMT

GA CR

OP VK
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EC-Research
Executive Agency

MSMT

GA CR

GA CR

GA CR

OP VK

OP VK

7AMB12AT018, Biotypizace fytopatogenu kulturnich rostlin pomoci
hmotnostni spektrometrie a identifikace proteinovych marker( infekce, prof.
Sebela

Biotyping of phytopathogens of cultivated plants using mass spectrometry and identification
of protein markers of infection

LD12061, Priprava derivatl cytokinint s vyznamnymi biologickymi
vlastnostmi, dr. Plihal

Synthesis of cytokinin derivatives with significant biological properties

QJ1310227, Nové poznatky z biologie a epidemiologie patogent fepky a
jejich rezistence k pesticidtim v podminkach Ceské republiky jako zaklady
racionalizace ochrany proti nim, dr. Koprna

New findings from biology, epidemiology and resistance of winter rape pathogens to
pesticides in the Czech Republic as a base of their integrated management

IGA-MZ NT11071, Interakce cisplatiny s Na+/K+-ATPazou, doc. Kubala

Interaction of cisplatin with the Na+/K+-ATPase

GA13-29294S, Fotonické biosignaly: méfeni a charakterizace, doc.
Pospisil

Photonic biosignals: measurement and characterization

LH13069, Nové geny ABC transportér u jednodéloznych rostlin, dr.
Ohnoutkova

haracterization of novel ABC transporters in monocots

GAP305/12/0783, Vliv genetického pozadi na citlivost nadorovych
bunéénych linii k inhibitordm cyklin-dependentnich kinas, doc. Krystof
Evaluation of cyclin-dependent kinase inhibitors in cancer cell lines with specific genetic
alterations

CZ.1.07/2.2.00/15.0309, Inovace a zvySeni atraktivity studia biofyziky, prof.
Ilik

Innovation and attractiveness increasing of biophysics

CZ.1.07/2.3.00/20.0057, Rozvoj a internacionalizace biofyzikalniho
vyzkumu na Pfirodovédecké fakulté Univerzity Palackého v Olomouci, prof.
Ilik

Development and internalization of biophysic research of Faculty of Science, Palacky
University Olomouc

FP7-PEOPLE-2012-CIG, Structural response of photosynthetic apparatus
to stress, RNDr. Koufil

7AMB13AR014, Analyza role cytokinin(i v regulaci senescence listu a
mobilizaci dusiku u transgennich obilovin a rekombinantnich substitu¢nich
linii s vylepSenym obsahem proteinti zrna, dr. Smehilova

Analysis of the role of cytokinins in the regulation of leaf senescence and N mobilization in
genetically modified cereals and recombinant substitution lines with improved grain protein
content

GA13-04454S, Cizorody geneticky material v genomu Elymus repens a
ostatnich Triticeae: jeho charakteristika, ptivod a evoluéni vyznam, dr.
Safar

Foreign genetic material in Elymus repens and other Triticeae grasses: its nature, origin, and
evolutionary implications

GA13-08786S, Chromosomalni rameno 3DS pS$enice seté: sekvence a
funkce v ramci allopolyploidniho genomu, dr. Bartos

Chromosome arm 3DS of bread wheat: its sequence and function in allopolyploid genome
GA13-28093S, Vliv teploty a fotosynteticky aktivni radiace na dynamiku
regulace funkce fotosystému Il vysSich rostlin, RNDr. Koufil

Impact of temperature and photosynthetically active radiation on dynamics of regulation of
photosystem Il function in higher plants

CZ.1.07/2.2.00/28.0084, Priprava absolventt pfirodoveédnych obor( pro
uplatnéni v evropskych biotechnologickych institucich (BIO-TECHNO),
prof. Frébort

Preparation of graduates from science branches for working in European biotechnological
institutions (BIO-TECHNO)

CZ.1.07/2.3.00/20.0165, Podpora zapojeni vyzkumného tymu Centra
regionu Hana do mezinarodni spoluprace (INTERHANA), prof. Frébort

Integration of research team of the Centre of the region Hana into international collaboration
(INTERHANA)
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Nové ziskané granty se zahajenim Feseni v roce 2014
New grants with realisation phase starting in 2014

OBDOBI
GRANT DURATION
2014-2018

POSKYTOVATEL
GRANT PROVIDER

CiSLO, NAZEV GRANTU
GRANT NO. AND TITLE
LO1204, Udrzitelny rozvoj vyzkumu Centrum regionu Hana, prof. Frébort
NPU | Sustainable development of research in the Centre of the Region Hana

CZ.1.05/3.1.00/14.0302, Nové technologie UP v chemii a biologii, prof. Lap¢&ik (spole¢ny 2014-2015

OP VaVpl projekt s dal$im centrem UP)

New technologies in chemistry and biology at UP (common project with another centre of UP

CZ.1.05/3.1.00/14.0327, Nové biotechnologické produkty UEB AV CR, prof. Strnad

OP VaVpl New biotechnological products of IEB ASCR

14-28443S, Temna hmota jadra rostlinné buriky - charakterizace jadernych proteind, prof.

GA CR Sebela, dr. Petrovska

2014-2015

2014-2016

Dark matter in plant cell nuclei - characterization of nuclear proteins

Fosforylace a funkéni regulace cytoskeletalniho proteinu End Binding 1c pomoci mitogen-
GA GR aktivovanych proteinkinaz, dr. Doskogilova

2014-2016

Mitogen-activated protein kinase-dependent phosphorylation and functional regulation of cytoskeletal End binding

1c protein

14-123558S, Celo-transkriptomova studie transgenniho jeémene se zménénou rovnovahou

GACR cytokininu, doc. Galuszka

2014-2016

Whole transcriptome study of transgenic barley with altered cytokinin homeostasis

14-07418P, Mechanismus U¢inku antagonisttl cytokininového signalingu pfi stresu kadmiem -

2014-2016

GA GR zabranéni pfijmu nebo zvyseni sekvestrace v rostliné? dr. Gemrotova
Mode of action of cytokinin signalling antagonists in the cadmium stress - prevention of uptake or increased

sequestration?

14-07164S, Klonovani a molekularni charakterizace pSeni¢éného genu QPm-tut-4A s rasové

2014-2016

GA GR nespecifickou rezistenci vuci padli travni u kli¢icich i dospélych rostlin, dr. Valarik
Cloning and molecular characterization of wheat QPm-tut-4A gene conferring seedling and adult plant race

nonspecific powdery mildew resistance

LD14105, Vyvoj panelu markert pro genotypovani a molekularni charakterizaci izolatt B.

MSMT CR graminis f. sp. Hordei, dr. Valarik

2014-2017

Development of marker panel for genotyping and molecular characterization of Blumeria graminis f.sp. Hordei

isolates

Program podpory perspektivnich lidskych zdrojt - Mzdova podpora postdoktorandt na

AV CR pracovistich AV CR, dr. Cizkova

2014-2015

Program for perspective human resources — salary support for postdoctoral students in Institute of

-
.

Jednim z Gkol& Centra regionu Hana je spoluprace
s komeréni sférou. Vyuzivanymi formami jsou smluvni
vyzkum, dlouhodobd vyzkumna spoluprace a také po-
skytovani licenéni prav.

Zakazky smluvniho vyzkumu zahrnuji napfiklad pres-
né analyzy a kvantifikace obsahu fytohormonl v doda-
nych rostlinnych materidlech, kdy objednatelé z rliznych
¢asti svéta vyuZivaji zkudenosti pracovnikl Centra, kon-
strukci BAC knihoven z chromozémU p&enice provadéné
pro zahrani¢ni objednatele s vyuzitim unikatniho know-
-how Centra, vyvoj analytickych metod, polni pokusy,
ovéreni péstitelské technologie apod.

Realizovany jsou také dlouhodobé zakazky vyzkumné
spoluprace, napf. genova modifikace Claviceps purpurea
za Ucelem zvyseni produkce ndmelovych alkaloidd nebo
rozpracovani metody extrakce malych peptidd z obilek
jeCmene a dalsi navazujici vyzkum.

Do zavérec¢né faze vstoupilo v roce 2013 jednani o
licencovani, resp. o prevodu patentu vyznamné nadna-
rodni spole¢nosti zabyvajici se vyvojem hnojiv. Jednanim
predchazelo dvouleté testovani patentové chranéné lat-
ky a navrhy mozné dalsi spoluprace. Jedna se o prvni a
velmi vyznamny obchodni pfipad tohoto druhu v historii
Centra.

Spoluprace v oblasti smluvniho vyzkumu se neome-
zuje pouze na komercni sféru, ale obdobné typy zakazek
jsou realizovany i pro akademicky sektor v CR i v za-
hranici.

Pocet partnerll i objem spoluprace se postupné roz-
Sifuje, v roce 2013 byly realizovany zakazky v hodnoté
7,5 mil. K& Smluvni vyzkum je zdvaznym monitoro-
vacim indikatorem, jeho pIné&ni je priib&zné sledovano,

PROJEKTY SMLUVNIHO VYZKUMU A KOMERCIALIZACNI AKTIVITY

One of the aims of the Centre is cooperation with
commercial sector. The most common forms are con-
tracted research, long-term research collaboration and
licensing.

Contracted research includes precise analyses and
phytohormones content quantification in delivered plant
samples, BAC libraries construction from wheat chro-
mosomes, analytic methods development, field trials,
verification of cultivation technology, etc. Professional
experience and unique know-how of our researchers are
used for performance of these projects.

Several projects of long-term research collaboration
are realized in the Centre, e.g. gene modification of Cla-
viceps purpurea to increase production of ergot alkaloids
or development of extraction method of small peptides
from barley caryopsis and further research.

Discussions with a multinational company (fertilizers
producer) on licensing (patent assignment) entered the
final phase in year 2013. The patented substance was
tested by the company for two years. During this peri-
od possible ways of future collaboration were discussed.
This case is the first of its kind in history of the Centre.

Contracted research collaboration is not limited to
commercial sector but similar projects are performed for
academia in the Czech Republic and worldwide as well.

Number of partners and volume of collaboration is
getting wider - projects in tolal volume 7.5 million CZK
were realized in year 2013. Contracted research is ob-
ligatory project indicator and fulfillment is monitored,
cumulative volume is in accordance with planned level.

The Centre takes part in different business events
(B2B meetings, “"120 seconds”) and actively participates
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jeho kumulativni objem ke konci roku 2013 je v souladu
s planovanou hodnotou.

Na podporu spoluprace s firmami se Centrum Gcastni
akci typu B2B meeting, ,120 vtefin" a aktivné se zapoju-
je i do programu Inovacni vouchery zejména v Olomouc-
kém kraji. V roce 2013 byly realizovany 2 zakazky pro
firmy s vyuZitim inovacnich voucherl a 6 dal$ich dota¢-
nich zadosti bylo pfipraveno (schvalovani v 1. Ctvrtleti
2014).

Pro budouci podporu spoluprace s komercni sférou
(projevi se nejdfive za 2 roky) bude velmi pfinosnym
projekt ziskany v roce 2013 nazvany ,Nové technologie
UP v chemii a biologii*. Projekt pfipraveny ve spolupraci
s Regionalnim centrem pokrocilych materiald a techno-
logii UP obsahuje 5 komeréné nadé&jnych vysledkd védy
a vyzkumu, které budou moci byt rychleji dopracovany,
ovétena jejich technickd proveditelnost, oetfeno pri-
myslové vlastnictvi, ovéfen komercni potencial a nasled-
né& budou nabinuty potencidlnim zdjemclm. Jedna se o
prvni podporu tohoto druhu ziskanou za dobu existence
Centra a UP.

V prehledu nize jsou uvedeny nékteré spolecnosti a
instituce, pro které byly provedeny zakazky smluvniho
vyzkumu, nebo probihala dlouhodoba vyzkumna spolu-
prace v roce 2013.

in the program of Innovation Vouchers, especially in Olo-
mouc region. Two “innovation voucher” projects were re-
alized for regional companies and six new projects were
prepared (evaluation in 1%t quarter 2014).

For future development of collaboration with com-
panies will be significant new project approved in year
2013 called “New technologies in chemistry and biolo-
gy at UP”. This project prepared together with Regional
centre of advanced technologies and materials (Palacky
university) includes 5 R&D results with high commercial
potential which will be finished in shorter time and offe-
red to interested companies. Intellectual property rights
will be treated as well. It is the first ,pre-seed" project
granted to the Centre and to the Palacky University.

Below are listed some companies and institutions for
which contracted research projects were performed in
year 2013.

TEVA Czech Industries s.r.o.

OlChemim s.r.o.

USOVSKO a. s.

MORAVIAN - BIOTECHNOLOGY, s.r.o.

Chromservis s.r.o.

Cannacura, s.r.o.

CHEMAP AGRO s.r.o.

BEIDEA s.r.0.

Vysoka skola banska — technicka univerzita Ostrava
Botanicky tstav AV CR, v.v.i.

Masarykova univerzita

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

University of California, USA

Sabanci University, Turkey

The Genome Analysis Centre, Great Britain

Royal Holloway, University of London, Great Britain
Swedish University of Agricultural Sciences, Sweden
University of Warwick, Great Britain

Wegscheider Farben Gesellschaft m.b.H. & Co. KG, Austria
Pyratine® LLC, USA

Universidad del Pais Vasco UPV/EHU, dpto Biologia Vegetal Y Eco-
logia, Spain

The Genome Analysis Centre, Great Britain

Institute of Cytology and Genetics, Russia

VURV

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

(R) T

1%

SOUCET
(v TIS. KC)
SUMMARY

(IN THOUSANDS CZK)

UNIVERZITA PALACKEHO UEB AV CR, v.v.i.
(v TIS. KC) (V TIS. KC)
PALACKY UNIVERSITY IEB AS CR

(IN THOUSANDS CZK) (IN THOUSANDS CZK)

VURYV, v.v.i
(v TIS. KC)
CRI
(IN THOUSANDS CZK)

3193 4176 100 7 496

|
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Centrum je oficialnim zastoupenim CR
p¥i EFB

V roce 2011 se Centrum stalo regionalni kancelafi za-
stupujici Ceskou republiku u Evropské biotechnologické
federace (European Federation of Biotechnology, EFB),
coz prispélo k rozsifeni mezinarodnich aktivit a rozvoji
cennych profesnich kontaktd zdejich vyzkumnych tymd.

Evropska biotechnologicka federace se sidlem v Bar-
celoné je neziskova organizace sdruzujici narodni bio-
technologické asociace, ucené spolecnosti, univerzity,
védecké instituce, biotechnologické firmy a odborniky.
Cilem EFB je propagace biotechnologie, podpora bezpec-
ného, udrzitelného a prinosného vyuziti pfirodnich véd,
podpora vyzkumu a Spic¢kovych inovaci v biotechnologii,
poskytovani prostoru pro interdisciplinarni a mezina-
rodni spolupraci, zlepSovani védeckého vzdélani a zpro-
stiedkovani dialogu mezi védeckou a verejnou sférou.
EFB mé (dle Udajl z roku 2014) 108 ¢lend z fad instituci
z celé Evropy a 13 500 ¢lent z fad odbornik{l z 56 statd.
Pro efektivn&j&i vykonavani svych aktivit v rlznych ob-
lastech biotechnologii ma 14 regionalnich kancelafi.

Za podpory Biotechnologické spole¢nosti CR a EFB se
v Cervnu 2013 v aredlu Centra uskutecnila konference
~Olomouc Biotech: Plant Biotechnology - Green for Good
II™ (17-21.6.2013), kterou Uvodni prednaskou zahajil
prezident EFB prof. Marc Van Montagu. Od zafi 2012 je
prof. Ivo Frébort zastupujici Biotechnologickou spolec-
nost CR a CRH ¢lenem spravni rady (Executive Board)
této federace. Na rok 2014 je planované v pofadi Ses-
té Cesko-Svycarské symposium - BioTech 2014 (Praha,
11.-14.6.2014) a Sestnacty Evropsky biotechnologicky
kongres, ktery se uskute¢ni 13. - 16.7.2014 v Edin-
burghu.

The Centre became one of the Regional Branch Offi-
ces of the European Federation of Biotechnologies (EFB)
in 2011 which has lead to the Centre s greater involve-
ment in international events and development of valua-
ble professional contacts of our researchers.

EFB is a non-profit federation of National Biotech-
nology Associations, Learned Societies, Universities,
Scientific Institutes, Biotech Companies, and individu-
al biotechnologists working to promote biotechnology
throughout Europe and beyond. The mission of EFB is
to promote the safe, sustainable and beneficial use of
the life sciences, to promote research and innovation at
the cutting edge of biotechnology, to provide a forum
for interdisciplinary and international cooperation, to im-
prove scientific education and to facilitate an informed
dialogue between scientists and the public. With 108
institutional members from across Europe and 13.500
personal members from 56 countries (2014), the EFB
has 14 Regional Branch Offices in Europe to support its
activities in the various areas of biotechnology covered
by the Federation.

The President of the federation Marc Van Montagu vi-
sited the Centre in June to open the international confe-
rence ,Olomouc Biotech: Plant Biotechnology - Green for
Good II" which took place on June 17 -21, 2013 on the
Centre 's premises. The Executive Director of the Centre
Ivo Frébort was elected an Executive Board member in
2012, therefore he attends the Board meetings twice a
year.

There are two major events planned in cooperation
with EFB and Czech Biotechnological Association for the
summer of 2014. First, there is the Swiss-Czech Sym-
posium - ,BioTech 2014" in Prague (June 11 - 14),
and then there is the 16thCongress of Biotechnology -
,ECB16" in Edinburgh (July 13-16).

EURCFEAN FEDERATIOMN OF

BIOTECHNOLOGY

» Marc Van Montagu
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Slavnostni otevieni CRH

Dne 17. Cervna 2013 oficialné zahdjilo Centrum cin-
nost v novych prostorach. Ctyfi nové vyzkumné objek-
ty vcetné& sklenikll a dopravni a technické infrastruktury
prevzali od zhotovitele stavby zastupci Centra regionu
Hana pro biotechnologicky a zemédélsky vyzkum. Slav-
nostni akt oficidlné ukoncil budovani Spickového olo-
mouckého pracovisté, v némz védci z tuzemska i zahra-
ni¢i vyuzivaji nejmodernéjsi pristroje a technologie.

Pfed slavnostnim prestfizenim pasky se konala tis-
kova konference, kde méli novinafi moznost diskutovat
s predstaviteli Centra - Ivo Frébortem a Jaroslavem Do-
lezelem, rektorem Univerzity Palackého - Miroslavem
Maslaném, mistopfedsedou Akademie véd CR - Mirosla-
vem Mareckem, naméstkem primatora - Ivo Vlachem,
poslancem Evropského parlamentu - Janem Bfezinou,
prezidentem Evropské biotechnologické federace - prof.
Marc Van Montagu a generalnim feditelem VCES a.s -
Bruno Moynem. Novinafi i zhruba 150 pfitomnych hostl
méli mozZnost si prohlédnout pracovisté jednotlivych od-
déleni.

S

Konference G4G2 (Zelena pro lepsi budoucnost)

Centrum regionu Hana pro biotechnologicky a ze-
médélsky vyzkum ve spolupraci s Evropskou biotech-
nologickou federaci a Biotechnologickou spolecnosti
usporadalo ve dnech 17. - 21. ¢ervna 2013 konferenci
s nazvem Olomouc Biotech 2013: Plant Biotechnology
- Green for Good II, na kterou se sjely védecké Spicky
v oblasti biotechnologii rostlin z celého svéta.

Cilem konference, ktera navazala na stejnojmennou
akci z roku 2011, bylo podnitit spolupraci mezi rdzny-
mi oblastmi vyzkumu, vyvoje a inovaci biotechnologii
rostlin. ,B&hem péti dnl se diskutovalo o tématech jako
genetické Slechténi obilovin, reakce rostlin na stresové
podnéty a zvySovani jejich odolnosti vi¢i stresu nebo
bioenergetika a propojeni biotechnologického primys-
lu s akademickou sférou," uved! feditel Centra regionu
Hana Ivo Frébort.

Ucastnici konference diskutovali rovnéZ o moznos-
tech vyuziti geneticky modifikovanych rostlin v souvis-
losti s plany Evropské unie na rozvoj bio-ekonomiky.
~hodné vyuZziti védeckého potencidlu a dosazenych
znalosti v oboru biotechnologii, kterymi se Centrum re-
gionu Hana dlouhodobé zabyva, by mohlo pro Ceskou

The opening ceremony of The Centre of the Region
Hana

The representatives of The Centre of the Region
Hana for biotechnological and agricultural research offi-
cially took over the four new research sites along with
the greenhouses and technical infrastructure from the
contractors on June 17, 2013. This ceremonial act has
ended the period the period of building a state of the art
research centre in Olomouc where scientists from The
Czech Republic as well as from abroad get to use top-
-quality equipment and technologies.

Before the ceremony itself, there was a press confe-
rence attended by the representatives of the Centre (I.
Frébort and J. Dolezel), Palacky University (M. Maslan),
the Science Academy of the Czech Republic (M. Mare-
¢ek), the city of Olomouc (I. Vlach), the European Parli-
ament (J. Bfezina), the European Federation of Biotech-
nologies (M. v. Montagu), and by the contractor (VCES
a.s. - B. Moyne). This gave the opportunity to journalists
and the public to discuss interesting facts about the Cen-
tre s development, the current research programs and
future visions.

Conference Green for Good

The Centre of the Region Hana for biotechnological
and agricultural research hosted an international confe-
rence called Olomouc Biotech 2013: Plant Biotechnology
- Green for Good II, on June 17-21, 2013. The five-day-
-long conference was visited by the top researchers in
the biotechnological field from all over the world.

The aim of the conference, which was a continuing of
a similar event from 2011, was to stimulate cooperation
between different fields of research, development and
innovations of plant biotechnology. “During the confe-
rence we have discussed topics such as crop improve-
ment, plant stress responses and tolerance, bioenerge-
tics, and trying to enhance the interaction between the
biotechnological industry and the academia,” stated the
Executive Director of the Centre of the Region Hana, Ivo
Frébort.

The participants of the conference have also discu-
ssed the possible use of genetically modified plants with
regard to the new strategic plan of EU for bio-economy.
“The efficient use of scientific potential and the thorou-
gh knowledge of biotechnologies which has been a long-
-term focus of the Centre could bring about economic
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republiku znamenat ekonomické pfinosy a zvyseni kon-
kurenceschopnosti," doplnil Frébort. Z vyznamnych hos-
td na konferenci vystoupili nap¥iklad prezident Evropské
biotechnologické federace profesor Marc van Montagu,
ktery je prukopnikem v oboru genetické transformace
rostlin, a kterého béhem jeho pobytu v Olomouci zastih-
la zprava o zisku prestizniho ocenéni ,World Food Prize".
Mezi pozvanymi hosty byl i profesor Heribert Hirt - pred-
stavitel Evropské organizace pro rostlinnou védu (EPSO),
coz je nezavisla akademicka organizace sdruzujici vice
nez 226 vyzkumnych instituci a univerzit s cilem zvysit
dopad védy a vyzkumu rostlin v Evropé. Do Olomouce
zavitala také Kristin Bilyeu, jejiz vyzkum se zamérfuje
ptedevsim na zdokonalovani skladby zrna séjovych bobd
pro zlepseni vyzivnosti potravin a krmiv. Doktorka Bily-
eu pracuje pro americké ministerstvo zemédélstvi, které
fidi zemédélskou vyzkumnou politiku USA. Mezi zva-
nymi hosty byl i Anastasios Melis, profesor Kalifornské
univerzity v Berkeley, jehoZz zaméfenim je fotosyntéza
a bioenergetika rostlin; profesor Tony Bacic z Univerzi-
ty v Melbourne, ktery se mimo jiné zabyva strukturou,
funkcemi a biosyntézou komplexnich sacharidl a funkéni
genomikou obilovin. V neposledni fadé prijel i Yuri Gleba,
generalni feditel spolecnosti Icon Genetics, ktera obje-
vuje a vyviji nova biofarmaceutika a bilkoviny za vyuZziti
zelenych rostlin jako hostitelG.

Konference se zUcastnilo 38 prednaseJ|C|ch z Evropy,
SpOJenych statl amenckych Australie ¢i Japonska a vice
nez 80 posluchacu Uéastnici konference méli moZnost si
prohlédnout nové objekty a laboratofe vSech oddéleni,
véetné sklenikl a poli Centra. Souéasti programu byla i
poster session, kde méli pfilezitost prezentovat vysledky
svého vyzkumu vSichni Gc¢astnici, ktefi neméli prednas-
ku. Z celkového poctu 28 studentskych posterl velmi
dobré uUrovné byly védeckou radou konference vybrany
tfi nejlepsi. Vitézkou studentské soutéze se stala Vero-

nika Smékalova, studentka bundécné biologie. Ocenéni

za druhé a tfeti misto si odnesli Helena Stavélikova a
Ankush Prasad. Vécné ceny do soutéze vénovala spolec-
nost MERCI, s.r.o0.

AR VT

gains and improve the competitiveness of The Czech Re-
public,” added Ivo Frébort.

To mention a few of the very important speakers,
we have had the privilege to welcome Prof. Marc Van
Montagu, the president of the European Federation of
Biotechnology, who is the pioneer of genetic enginee-
ring and who has been recently awarded the World Food
Prize; Prof. Heribert Hirt, the representative of the Eu-
ropean Plant Science Organisation (EPSO) which is an
independent academic organisation associating more
than 226 research institutes and universities aiming to
enhance the impact of plant science and research in Eu-
rope; Dr. Kristin Bilyeu whose research focuses prima-
rily on improving the composition of soybean grains in
order to enhance the nutrition value of food and feed.
Dr. Bilyeu from the United States Department of Agri-
culture (USDA), which leads the agricultural research
policy in the USA. Among other invited guests were Prof.
Anastasios Melis of University of California in Berkley
who specializes in photosynthesis and bioenergetics of
plants; Prof. Tony Bacic from University of Melbourne
who studies the structure, functions and biosynthesis of
complex sugars and functional genomics of cereals; and
Yuri Gleba the general manager of Icon Genetics which
discovers and develops new biopharmaceutics and pro-
teins using green plants as hosts.

Konference se zUcastnilo 38 prednaseJ|C|ch z Evropy,
SpOJenych statl amerlckych Australie ¢i Japonska a vice
nez 80 posluchacu Ucastnici konference méli moznost si
prohlédnout nové objekty a laboratofe vSech oddéleni,
véetn& sklenikl a poli Centra. Souéasti programu byla i
poster session, kde méli pfilezitost prezentovat vysledky
svého vyzkumu vSichni Ucastnici, ktefi neméli prednas-
ku. Z celkového poctu 28 studentskych posterl velmi
dobré urovné byly védeckou radou konference vybrany
tfi nejlepsi. Vitézkou studentské soutéze se stala Vero-
nika Smékalova, studentka bundécné biologie. Ocenéni
za druhé a tfeti misto si odnesli Helena Stavélikova a
Ankush Prasad. Vécné ceny do soutéze vénovala spolec-
nost MERCI, s.r.o0.

P

"~
C. R-HANA

VYROCNI ZPRAVA / ANNUAL REPORT 2013




=

. OCENENI VYSLEDKU VEDECKYCH PRACOVNIKU CENTRA
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Prestizni ocenéni pro vyzkumny tym UEB

Jaroslav Dolezel spole¢né se svym vyzkum-
nym tymem ziskali na prestizni konferenci
Plant & Animal Genome XXII v San Diegu oce-
néni za vyznamny pfispévek k pfFecteni geno-
mu psenice.

Ve dnech 11.-15. ledna 2014 se v kalifornském
San Diegu konala konference Plant & Animal Ge-
nome XXII, jejimz cilem je vytvorit forum pro dis-
kuzi o nejnovéjsim vyvoji oblasti zkoumani dédi¢né
informace rostlin a Zivoc¢ichd a také pro planovani
budoucich projektd zabyvajicich se timto tématem.
Centrum regionu Hana v Kalifornii reprezentoval
védecky reditel Jaroslav Dolezel. Na zpatecni ces-
té mél podstatné tézsi zavazadlo, protoze Mezina-
rodni konsorcium pro sekvenovani genomu pseni-
ce (IWGSC) jemu a jeho tymu udélilo ocenéni za
tvorbu Uplné sady knihoven DNA pro vsech 21 chro-
mosomu psenice. ,Je to opravdu vyznamny Uspéch,
protoZe na zakladé téchto knihoven je postaven vel-
ky mezinarodni projekt ¢teni genomu psenice. Toto
ocenéni je pro nas symbolické i z toho dlivodu, Ze
jsme je dostali témér presné 10 let poté, co jsme
poprvé oznamili, Ze tento kli¢ k prfecteni genetické
informace umime vytvofit" vysvétlil DolezZel.

Vyzkumny tym Ustavu experimentalni botani-
ky, AV CR, v.v.i., je také jednim z hlavnich autor(
rukopisG dvou ¢&lankl, které byly ve stejnou dobu
odeslany do c¢asopisu Science. Prvni z nich referuje
o prvni Uplné sekvenci DNA chromosomu psenice a
druhy pak o identifikaci vét&iny genl p$enice. Tyto
vysledky znamenaji zasadni skok v poznani genomu
pSenice a urychli zavedeni molekularnich metod do
glechténi této nejdllezit&jsi zemé&dé&lské plodiny. Po-
kud vée dobte pujde, budou tyto &lanky publikovany
v dobé konference pofadané Mezinarodnim centrem
pro Slechténi kukufice a psenice (CIMMYT) v bfeznu
2014 v mexickém Obregonu. Konference je pora-
dana u prilezitosti 100. vyroci narozeni amerického
biologa Normana Borlauga, laureata Nobelovy ceny
miru, ktery je povazovan za otce tzv. zelené revo-
luce ve 40. az 60. letech minulého stoleti. Dnes, na
zacatku 21. stoleti, prelidnéné planeté opét hro-
zi potravinova krize. Oslava narozenin N. Borlauga
je tak symbolickou vyzvou, aby lidstvo zodpovéd-
né pristoupilo k Feseni tohoto globalniho problému.
Védci C.R. Hana na tomto poli jiz delSi dobu inten-

Vv v

zivné a Uspésné pracuji.
Ceny reditele Centra regionu Hana

V prosinci 2013 byly podruhé v historii Centra
udéleny Ceny freditele pro védecké pracovniky za
vynikajici vysledky v roce 2013. Ocenéni byla udélo-
vana ve 4 kategoriich (zakladni vyzkum, aplikovany
vyzkum, vysledky v grantovych soutézich a smluvni
vyzkum) a slavnostni pfedani cen probéhlo u pfilezi-
tosti zasedani Védecké rady dne 12.12.2013.

Vysledky dosazené védeckymi pracovniky umoz-
nily predat celkem 16 ocenéni oproti 12 ocenénim
v roce 2012.

Prestigious award for research team of IEB

Jaroslav DolezZel and his research team were awar-
ded for significant contribution to wheat genome
decoding during prestigious conference Plant &
Animal Genome XXII held San Diego.

Conference Plant & Animal Genome XXII was held in San
Diego on January 11 - 15, 2014. The aim of the confe-
rence was to make a platform for discussion about the
newest development in genome decoding of plants and
animals and also for planning of future projects focused
on this topic. The Centre was represented by the Scien-
tific Director Jaroslav Dolezel. His luggage was heavier
during travelling home since the International Wheat
Genome Sequencing Consortium (IWGSC) awarded Mr.
Dolezel and his team prize for construction of complete
set of DNA libraries for all 21 wheat chromosomes. , It is
really a significant success since the large international
project of wheat genome sequencing is based on these
libraries. The prize is symbolic for us because it was
awarded almost exactly 10 years after our first announ-
cement that we are able to construct this key resource
needed to sequence the huge wheat genome" explained
Mr. Dolezel.

Research team of the Institute of Experimental Botany,
Academy of Sciences CR is one of the main authors of
manuscripts of two papers which were submitted to the
Science journal. The first one reports the first complete
DNA sequence of a wheat chromosome and the second
one focuses on identification of most of wheat genes.
These results represent a crucial step in the analysis
of wheat genome and will accelerate introduction of
molecular methods to breeding of this most important
agricultural crop. It is hoped that these papers will be
published simultaneously with conference organized by
International Maize and Wheat Improvement Center (CI-
MMYT) in March, 2014 in Obregon, Mexico. The confe-
rence will be held at the occasion of 100 anniversary of
birthday of Norman Borlaug, American biolog, the Nobel
Peace Prize winner, who is considered to be a “father” of
“green revolution” in 1940 s and 1960 ’s. Today, at the
beginning of 21¢t century, the overpopulated planet faces
a threat of food crisis again. The celebration of Borlau-
g’s birthday is an opportunity to draw attention to this
global problem. Scientists in the Centre already work on
this problem intensively and successfully for quite some
time.

Director's Award for Excellence

In December 2013 Director's Award for Excellence
for scientists was granted for second time. Significant
results and achievements reached by scientists in pe-
riod 2013 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 Scientific
Board of the Centre meeting on December 12, 2013.

Awarded scientists are listed below according to the
categories.
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a) Kategorie +ZAKLADNI VYZKUM" (Category “Basic research”)

Tomas Takac: Takac T. et al. (2013) Vesicular trafficking and stress response coupled to PI3K inhibition
by LY294002 as revealed by proteomic and cell biological analysis. 3. Proteome Res. 12, 4435-4448

Ivo Chamrad: Chamrad I. et al. (2013) A miniturized chemical proteomic approach for target profiling of
clinical kinase inhibitors in tumor biopsies. J. Proteome Res. 12, 4005-4017

Tomas Gucky: Gucky T. et al. (2013) A novel series of highly potent 2,6,9-trisubstituted purine cyclin-
-dependent kinase inhibitors. J. Med. Chem. 56, 6234-6247

Beata Petrovska: Petrovska B. et al. (2013) Overexpressed TPX2 causes ectopic formation of microtu-
bular arrays in the nuclei of acentrosomal plant cells. J. Exp. Bot. 64, 4575-4587

David Kopecky: Kopecky D. et al. (2013) Flow sorting and sequencing meadow fescue chromosome 4F.
Plant Physiol. 163, 1323-1337

Petr Galuszka: Mrizova K. et al. (2013) Overexpression of cytokinin dehydrogenase genes in barley
(Hordeum vulgare cv. Golden Promise) fundamentally affects morphology and fertility. PLOS ONE 8:
e79029

Roman Kouf¥il: Koufil R. et al. (2013) High-light vs. low-light: Effect of light acclimation on photosystem
IT composition and organization in Arabidopsis thaliana. Biochim. Biophys. Acta-Bioenerg. 1827,
411-419

Olga Samajova and Georgis Komis: Samajova O. et al. (2013) Emerging topics in the cell biology of
mitogen-activated protein kinases. Trends Plant Sci. 18, 140-148

Jana Cizkova: Cizkova J. et al. (2013) Molecular analysis and genomic organization of major DNA satel-
lites in banana (Musa spp.). PLoS ONE 8: €e54808

Vojtéch Franc: Franc V. et al. (2013) Elucidating heterogeneity of IgA1 hinge-region O-glycosylation by
use of MALDI-TOF/TOF mass spectrometry: Role of cysteine alkylation during sample processing. J.
Proteomics 92, 299-312

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

Marek Zatloukal: Zatloukal M. et al., Substituted 6-(2-hydroxybenzylamino)purine derivatives, their use
as medicaments and compositions containing these derivatives, US patent No. 8,492,391

Petr Ilik: Ilik P. et al. (2013) Methodology for determination of high-temperature plant stability, Certi-
fied methodology

Karel Dusek: Dusek K., Duskovd E., (2013) A tool for therapy of bees, Czech utility model No. 24930

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

Maria Smehilova: Analysis of the role of cytokinin in regulation of leaf senescence and nitrogen mo-
bilization in transgenic cereals and recombinant substitute lines with improved grain protein content,
7AMB13AR014.

Ludmila Ohnoutkova: Study of the functional characteristics of ABC transporter orthologs in barley
(Hordeum vulgare L.), LH12082.

Jan Bartos: Chromosomal arm 3DS of common wheat: sequence and function in the allopolyploid geno-
me, GA13-08786S.

d) Kategorie ,,SMLUVNI VYZKUM™" (Category “Contracted research”)

Jan SafaF: Preparation of BAC libraries from the wheat chromosomes 2B and 4B, The Institute of Cy-
tology and Genetics, Novosibirsk, Russia

Hana Simkova: Preparation of BAC library from the wheat chromosome 5BL, The Genome Analysis
Centre, Norwich, UK

Maria Cudejkova: Genetic modification of Claviceps purpurea used to increase the production of ergot
alkaloids, TEVA Czech Industries s.r.o.

Edita Holaskova: Verification of production of antimicrobial peptides in the grain of transgenic barley,
Usovsko a.s.

Tibor Beres: Ingenol: investigation of occurence and development of method for content determination.
Ingenol: prizkum vyskytu a vyvoj metody na stanoveni obsahu, TEVA Czech Industries s.r.o.
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PRACE SE STUDENTY

-

V uplynulém roce se Centrum opét zapojilo do
vyuky studentl Pfirodovédecké fakulty UP v Olo-
mouci, zejména studentl obord Biochemie, Bun&&na
a molekularni biologie, Biofyzika, Molekularni biofy-
zika, Experimentalni biologie, Botanika a Fyziologie
rostlin. Diky pracovnikim Centra byly akreditovany
nové studijni obory bakalafského a magisterského
stupné - Bioinformatika a Biotechnologie a geno-
vé inzenyrstvi. Diky t&mto studijnim oborlim bude
zésadnim zplsobem zkvalitn&na vyuka studentd UP
v aktualnich oblastech biologie a biotechnologie a
prohloubena provazanost vyzkumného programu
Centra a vzdélavani pod patronaci UP.

Védecko-vyzkumni pracovnici Centra nadale pi-
sobi jako vedouci a skolitelé bakalarskych, diplomo-
vych a disertacnich praci. V roce 2013 bylo obhajeno
19 diplomovych a 12 disertac¢nich praci. V soucasné
dobé pracovnici Centra vedou 62 diplomovych a 63

The Centre was very active in student education and
training within the Faculty of Science, Palacky University
in Olomouc, especially those majoring in Biochemistry,
Cell and Molecular Biology, Biophysics, Molecular Bio-
physics, Experimental Biology, Botany, and Plant Phys-
iology. Researchers of the Centre managed to accredit
new bachelor and master study programs - Bioinforma-
tics and Biotechnology and Gene Engineering. Thanks to
these study programs the quality of student's education
in their respective fields shall be greatly improved, and
the interconnection of the Centre’s research programs
and education activities at Palacky University shall be
strengthened.

The research staff of the Centre plays an important
role in teaching and supervising Bachelor’s and Mas-
ter’s theses, and dissertations. In 2013 students defen-
ded 19 Master’s theses and 12 dissertations. There are
currently 62 Master s theses and 63 dissertations super-

disertacnich praci.

ABSOLVENT(KA)
GRADUATE

Absolventi Mgr. / Mgr. graduates

Mgr.

Eva Togelova

Mgr. Ondrej Vomocil

Mgr.

Eva Kominkova

Mgr. Veronika
Malinkova

Mgr. Zuzana Tulpova

SKOLITEL
SUPERVISOR

RNDr. Jakub Mitijovsky,
Ph.D.

RNDr. Jana Svobodova,
Ph.D.

Mgr. Miroslav Valarik,
Ph.D.

RNDr. Marek Zatloukal,
Ph.D.

Ing. Hana Simkova, CSc.

Mgr. Miroslav Valarik,

vised by the Centre ‘s researchers.

NAZEV PRACE
TITLE

Nasazeni multispektralni kamery ADC Tetracam pfi monitorovani
vegetacnich priznakd

Implementation of the ADC Tetracam multispectral camera for a
vegetation indices monitoring

Modelovani podpovrchového odtoku s vyuZitim GIS

Modeling of subsurface outflow using GIS

Molekularni charakterizace patogena Blumeria graminis

Molecular characterization of the fungal pathogen Blumeria graminis
Priprava a biologicka aktivita novych 2,6,9-trisubstituovanych
derivatd purinu s potencidlni vyssi metabolickou stabilitou
Preparation and biological activity of new 2,6,9-trisubstituted
derivatives of purine with potentially higher metabolic stability
Ukotvovani fyzické mapy kratkého ramene chromozému 7D psenice
Anchoring of physical map of the short arm of wheat chromosome
7D

Charakterizace diploidni pSenice T. monococcum jako zdroje novych
genu pro Slechténi psenice

Mgr. Hana Vanzurova : L
€ zurov Ph.D. Source of new genes for wheat improvement: characterization of
diploid wheat Triticum monococcum
Mechanismus pUsobeni a ucinnosti inhibitor( proteinkinas v
w écnych liniich karci
Mgr. Michal Smazak Mgr. Radek Jorda, Ph.D. LIS . e ar_cmomu prqsta'Fy L :
Therapeutical potential of protein kinases inhibitors in prostate
cancer cell lines
Fotosyntetickd odpovéd masozravych rostlin pfi ziskavani Zivin
. Mgr. Andrej Pavlovic, z kofisti
Mgr. Miroslav K k . . . -
gr. Mirosiav Rrausko Ph.D. Photosynthetic response of carnivorous plants during obtaining
nutrients
' ' doc. RNDr. Martin Interakc'e benzol[c]fenantridinovych a!kglmdu S bl.omol'ekulaml
Mgr. Michal Biler Interaction of the benzo[c]phenanthridine alkaloids with
Kubala, Ph.D. )
biomolecules
Mar. Helena Dobistova doc. RNDr. Jitka Biosyntéza cytokinin( u cyanobakterie Nostoc 7120
er- Frébortova, Ph.D. Cytokinin biosynthesis in cyanobacterium Nostoc 7120
> : _RNDr. : . /K . . ra—y T .
N B e doc. RNDr. Martin Studium Na+/K+-ATPazy pomoci molekularné-dynamickych simulaci

N
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C. R. HANA

Kubala, Ph.D.

Molecular dynamics studies of Na+/K+-ATPase
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Mgr. Jaroslava
Geleti¢ova

Mgr. Eva Jelinkova

Mgr. Ondrej Jirdsek

Mgr. Petra Kosutova

Mgr. Jan Kubny

Mgr. Michaela
Novosadova
Mgr. Aneta
Wandrolova

Mgr. Martin Klicha

Megr. Jana Cizkova, Ph.D.

Mgr. Michal Karady, Ph.D.

Mgr. Lucie Kubienova,
Ph.D.

Mgr. Martin Raus, Ph.D.

Mgr. David Zalabak, Ph.D.

Mgr. Jitka Pracharova,
Ph.D.

Mgr. lva Doleckova, Ph.D.

Mgr. Tereza Muchova,
Ph.D.

MSc. Ankush Prasad, Ph.D.

Mgr. Radana Olivova,
Ph.D.

MSc. Deepak Kumar
Yadav, Ph.D.

Mgr. Michaela Pecova,
Ph.D.

doc. RNDr. Martin
Kubala, Ph.D.

RNDr. Jana Svobodova,
Ph.D.

RNDr. Vilém Pechanec,
Ph.D.

Dr. Mgr. Olga Samajové

RNDr. Vilém Pechanec,
Ph.D.

RNDr. Jakub Mirijovsky

doc. Mgr. Petr
Galuszka, Ph.D.

RNDr. Jana Svobodova,
Ph.D.

prof. Ing. Jaroslav Dolezel,
DrSc.

Mgr. Karel Dolezal, Dr.

doc. RNDr. Lenka Luhov3,
Ph.D.

prof. Mgr. Marek Sebela,
Dr.

doc. RNDr. Jitka
Frébortova, Ph.D.

prof. RNDr. Jana
Kasparkova, Ph.D.

doc. RNDr. Vladimir
Krystof, Ph.D.

prof. RNDr. Viktor Brabec,
DrSc.

doc. RNDr. Pavel Pospisil,
Ph.D.

prof. RNDr. Viktor Brabec,
DrSc.

doc. RNDr. Pavel Pospisil,
Ph.D.

prof. Mgr. Marek Sebela,
Dr.

Sledovani elektrostatického potencialu na povrchu biomolekul
Monitoring of the electrostatic surface potential on biomolecules
Modelovani efektivni teploty a jeji zavislosti na reliéfu

Modeling of effective temperature and its dependence on relief
Senzorové sité v enviromentalnich studiich

Sensor networks in the environmental studies

Uloha a integracia cytoskeletu a MAPK signalingu po¢as odpovedi
rastlinnych buniek na stres

The role and the integration of the cytoskeleton and MAPK signalling
during stress responses of higher plant cells

Webové mapové, datové a katalogizacni sluzby v prostredi
Geoportalu KGlI

Web mapping, data and cataloging services in the Geoportal KGI
Bezkontaktni metody monitoringu v archeologii

Non-destructive method in archeology

Pfiprava transgennich rostlin Secale cereale se samdi sterilitou
Preparation of transgenic plants Secale cereale with male sterility
Nastroj pro optimalizaci stavby trati pro orientacni béh.

Tool for optimizing the orienteering course planning

Fyzické mapovani genomu bandnovniku (Musa sp.)
Physical mapping and evolution of banana genome (Musa spp.)

Simulace oxidativniho metabolismu cytokininovych nukleotid( za pouZiti on-
line HPLC-MS a elektrochemické cely

New Methods of Qualitative and Quantitative Analysis of Cytokinins

The study of reactive nitrogen species and enzymes of their metabolism in
plants

Studium produkce reaktivnich forem dusiku a enzymu jejich metabolismu u
rostlin

Software analysis and prediction in mass spectrometry

Softwarova analyza a predikce v hmotnostni spektrometrii

Bunéénd kompartmentace metabolismu a percepce cytokininG

Cell compartmentation and biochemical characterization of maize cytokinin
dehydrogenase family

Role modifikaci DNA komplexy kov( v terapii rakoviny

Role of DNA modifications by metal complexes in cancer therapy

Biologické a biochemické Gcinky vybranych inhibitorG proliferace
Biological and biochemical effects of inhibitors of proliferation

Faktory ovlivriujici biologické efekty metalofarmak
Factors affecting biological effects of metallodrugs

Ultra-slaba fotonova emise jako neinvazivni metoda pro sledovani
oxidativnich radikalovych reakcii

Ultra-weak photon emission as a noninvasive method for monitoring
oxidative radical reactions

Studium interakci protinddoroveé ucinnych komplexu tézkych kovud s
biomakromolekulami metodami molekularni biofyziky

The study of interactions between antitumor effective heavy metal
complexes with biomacromolecules using molecular biophysics methods
Molekuldarni mechanismy tvorby a vychytdvani reaktivnivh forem kysliku ve
fotosystému Il u vyssich rostlin

Molecular mechanisms of production and scavenging of reactive oxygen
species in photosystem Il of higher plants

Imobilizace proteini na magnetické nanocastice a jejich praktické pouziti
Immobilization of proteins on magnetic nanoparticles and their practical
applications
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V realizacni fazi projektu (tedy v letech 2010 - 2013)
bylo financovani Centra zajistovdno pfevazné z prostied-
kt Opera¢niho programu Vyzkum a vyvoj pro inovace.
Ostatni zdroje financovani figurovaly v této fazi pouze
doplnikové.

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
z komercializace vysledkl vyzkumu.

Pfestoze tento typ prijm0 generuje Centrum jiz
v priib&hu realizadni faze, teprve ve fazi provozni se sta-
nou hlavnim zdrojem jeho financovani.

Vyznamnym zdrojem financovani pro obdobi 2014 -
18 bude podpora z Narodniho programu udrzitelnosti I
ve vysi 393 miliond korun uréend na pokryti vyznamné
&asti provoznich nakladl a ¢aste¢né i na investice.

During the realization period of the project (2010 -
2013) the Centre was mainly financed by the Operatio-
nal Program Research and Development for Innovations.
Other financial resources were rather supplementary in
this period.

After having successfully completed the realization
period (i.e. from 2014), the financial resources will main-
ly consist of contract research, national and international
grants, institutional resources, and commercialization of
research and development results.

The Centre has been generating these types of re-
sources in the realization period already, however, in the
operation period these will become the essential part
of all finances. In spite of that the Centre will generate
this type of sources already during the realization peri-
od, only in operation period these sources will cover the
main portion of financing.

M Prostiedky z OP VaVpl

M Pfijmy ze smluvniho vyzkumu
m Pfijmy z narodnich grant(

W Pfijmy z mezindrodnich grantd
M Pfijmy z ostatnich zdrojl

M Institucionalni pfijmy

" CASTKA
PRIJMY V ROCE 2013 (V MIL. K¢)
INCOMES IN YEAR 2013 AMOUNT
(IN MIL. CZK)
Prostfedky z OP VaVpl / incomes from OP RD&I 163,3
Pfijmy ze smluvniho vyzkumu / Incomes from contract research 7,5
Pfijmy z narodnich grant( / Incomes from national grants 43,6
PFijmy z mezinarodnich grantli / incomes from international grants 1,4
Pfijmy z ostatnich zdroji / Other incomes 28,9
Instituciondlni pfijmy v&. pfijma za vyuku / Institutional incomes incl. teaching 441

incomes

VYDAJE V ROCE 2013
EXPENDITURES IN YEAR 2013

B Investi¢ni vydaje

M Provozni vydaje

CASTKA
(V MIL. K€)
AMOUNT

(IN MIL. CZK)

Investiéni vydaje / investment expenditures 73,7
Provozni vydaje / Operational expenditures
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Univerzita Palackého v Olomouci spolu s Ustavem
experimentalni botaniky AV CR, v.v.i. a Vyzkumnym
Ustavem rostlinné vyroby, v.v.i. k 31. 12. 2013 UGspés-
né ukoncila realizaci projektu ,Centrum regionu Hana
pro biotechnologicky a zemédélsky vyzkum®, ktery byl
podporfen z Operacniho programu Vyzkum a vyvoj pro
inovace (OP VaVpI).

Hlavnimi cili projektu bylo rozsifeni vyzkumnych ka-
pacit univerzity a jejich partnerd, koncentrace védeckého
potencidlu na jednom misté a efektivni prenos vysledk{
védy a vyzkumu do aplikacni sféry. Za timto ucelem byly
v aredlu na ulici Slechtitell v Olomouci vybudovany &tyfi
nové vyzkumné objekty vietné sklenikl a vybaveny nej-
modernéjsSimi pFistroji a technologiemi.

Mezi dalsi cile projektu patfilo i posileni védeckych
tymd Centra o kvalitni mladé vyzkumniky.

Pro ¢innost Centra v dal&im obdobi je velmi dileZité
ziskani podpory z Narodniho programu udrzitelnosti, je-
hoz prostfedky budou vyuzity na pokryti vyznamné casti
provoznich nakladd a nové investice v nadchazejicich le-
tech. Ziskana podpora na obdobi 2014 - 2018 cini pres
393 miliond korun, celkové naklady projektu prevysuiji
jednu miliardu korun, zbytek uhradi Centrum z vlast-
nich zdrojd. Schvalend podpora bude vyuzita k dosazeni
novych mezinarodné& uznatelnych vysledkl vyzkumu a
vyvoje, k dalSimu rozvoji mezinarodni spoluprace, uplat-
néni vysledkd v inovacich a k vytvoreni podminek pro
zaméstnance a mobilitu vyzkumnych pracovnikd.

V tomto obdobi bude pokracovat realizace dosavad-
nich vyzkumnych programd Centra, z nichz nékteré bu-
dou mirné upraveny, v nékterych pfipadech rozdéleny a
bude zahajen i jeden novy vyzkumny program. Celkové
bude realizovano 8 vyzkumnych program{, jejichZ strué-
né predstaveni pfinasime nize.

The Palacky University, Institute of Experimental Bo-
tany of the Academy of Sciences of the Czech Republic
and Crop Research Institute successfully finished rea-
lization of the project “Centre of the Region Hana for
Biotechnological and Agricultural Research”. The project
was supported by Operational Program Research and
Development for Innovations, and its realization was fi-
nished on December 31, 2013.

The main project goals were increasing of research
capacity of the university and its partners, concentrati-
on of the scientific potential at one place and effective
transfer of R&D results into the commercial sector. Four
new buildings for research purposes, incl. greenhouses,
were built in Olomouc, SlechtitelG campus and equipped
with the most advanced instruments and technologies to
fulfill these goals.

Strenghtening of scientific teams of the Centre was
also one of the project goals so young researchers joint
the teams.

In order to further support the activities of the Cent-
re, it is very important that the Centre will receive supp-
ort from the National Feasibility Program I, which will be
used to cover significant part of operational costs and
new investment in the coming years. Financial volume of
the grant is 393 million CZK for the period 2014 - 2018,
and total project costs are more than 1 billion CZK. The
difference will be covered by the Centre using its own
sources. Financial support will be used to achieve new
internationally acceptable R&D results to develop inter-
national cooperation, to support innovation process and
to prepare conditions for employees and for mobility of
researchers.

In this period will continue realization of current re-
search programs of the Centre. Some of them will be
slightly modified, some will be divided and one new re-
search program will be launched. In total eight research
programs will be realized. They are briefly introduced
below.
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Proteinova biochemie a proteomika
vedouci prof. Mgr. Marek Sebela, Dr.

Vyzkum v oblasti studia proteom@ z rostlinnych or-
ganel, parazitickych hub a oomycet by mél vést k obje-
vu proteinovych biomarkerd, které by mohly slouzit pro
vCasnou diagnostiku infekce kulturnich rostlin.

Vyzkum v oblasti strukturni biologie bude zaméreny
na strukturné-funkc¢ni analyzy rostlinnych nukleosidhyd-
rolas, které katalyzuji Stépeni N-glykosidovych vazeb
v nukleosidech.

Dalsim predmétem zajmu jsou rostlinné aldehydde-
hydrogenasy plsobici na aldehydové substraty. Hlavni
zajem spociva ve vyreseni krystalovych struktur, pocho-
peni procesd katalyzy a analyze expresnich profild ké-
dujicich gend.

Vyzkum v oblasti fytochemie bude zaméren na rost-
linné hormony z oblasti aromatickych cytokininll. Experi-
menty s metabolizaci radioaktivn& znacenych prekurzor(
a hypotetickych intermeditd nasledované imunoafinitni
extrakci, kapalinovou chromatografii a hmotnostni spek-
trometrii mohou odhalit biosyntetické drahy téchto cy-
tokinind.

Vyzkum v oblasti rostlinné proteomiky se bude za-
byvat problematikou afinitni purifikace proteint spada-
jici do chemické proteomiky s imobilizovanymi derivaty
rostlinnych hormon( a jejich analogl a vyvojem analy-
tickych metod pro studium fosforylace proteind vyvola-
vané vybranymi fytohormony.

Bioenergetika rostlin
vedouci: prof. RNDr. Petr Ilik, Ph.D.

Hlavni naplni programu bude studium regulacnich
procesl rostlin za plsobeni stresovych podminek a to
jak na darovni celych rostlin, tak i na arovni organel a mo-
lekul. Jednim z vyzkumnych Gkol& bude studium struk-
turné-funkcénich charakteristik velkych nativnich protei-
novych superkomplexii v thylakoidnich membranach,
které se Ucastni regulace toku elektron{ a excitaci. Bude
intenzivné studovana produkce nebezpecnych reaktiv-
nich forem kysliku ve fotosystémech za stresovych pod-
minek a také komplexni fyziologické zmény v rostlinach
vyvolanych stresovymi faktory.

Velkad pozornost bude vénovana zavadéni modernich
neinvazivnich optickych metod k detekci strest a akli-
macnich procesu rostlin.

Protein biochemistry and proteomics
leader: Marek Sebela

The research on proteomes of plant organelles, pa-
rasitic fungi and oomycetes should lead to discovery of
protein biomarkers that might become useful for an ear-
ly diagnosis of infection in cultivated plants.

Research in structural biology will be focused on
structure-function analyses of plant nucleoside hydrola-
ses, which catalyze the cleavage of the N-glycosidic bond
in nucleosides.

Another point of our inte-
rest is represented by plant al-
dehyde dehydrogenases acting
on aldehyde substrates. Our
major interest resides in sol-
ving the crystal structures,
understanding the processes of
catalysis and analyzing the ex-
pression profiles of the coding
genes.

Phytochemistry research
will be focused on aromatic
cytokinins, a group of impor-
tant phytohormones. Feeding
experiments with radiolabeled
precursors and hypothetical
intermediates followed by im-
munoaffinity extraction, liquid
chromatography and mass
spectrometry may uncover
their biosynthetic pathways in
plants.

Histidine kinases from po-
plar will be analyzed using se-
veral approaches including cloning, expression and com-
putational chemistry.

Research in plant proteomics will include affinity
purification of proteins with immobilized derivatives of
plant hormones and their analogues (chemical prote-
omics) and development of analytical methods for the
study of protein phosphorylation induced by selected
phytohormones.

Plant bioenergetics
leader: Petr Ilik

The goal of the key activity will be the investigati-
on of these regulatory pathways in plants under stress
conditions on the level of whole plants, organelles and
molecules. The program will focus on the study of i)
structure-functional characteristics of large native pro-
tein supercomplexes in thylakoid membranes that are
involved in regulation of excitation and electron flow,
ii) production of potentially dangerous reactive oxygen
species in photosystems under adverse environmental
conditions, and iii) complex stress-induced physiological
changes in plants, including changes in general photo-
synthetic characteristics and in the level phytohormones
and other signalling molecules.

Special attention will be paid to the application of
modern non-invasive optical methods for the detection
of plant stresses and acclimation processes.
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Chemicka biologie
vedouci: prof. Ing. Miroslav Strnad, CSc., DSc.

Vyzkumny program Chemicka biologie bude zahrno-
vat zejména vyvoj novych molekul specificky interagu-
jicich s klicovymi proteiny signalnich a regulacnich drah
v burice.

Prvni skupina dil&ich Gkoll bude zamé&tena na hleda-
ni a vyvoj latek zacilenych na klicové bunécéné mecha-
nismy jako bunécny cyklus a apoptdézu. Tento vyzkum
bude sméfovat k vyvoji biomolekul orientovanych na
molekularni cile, které jsou pro vznik nadorovych bunék
rozhodujici.

Druha skupina Ukol& bude zaméfena na cilené rost-
linné regulatory, modulujici fytohormonalni status rost-
lin. Budeme provadét zejména syntézu novych latek
klasickou i kombinatorni chemii, izolaci a identifikaci
pFirodnich latek s prokazatelnymi enzymové inhibi¢nimi,
protein-deregula¢nimi, chemopreventivnimi, ristové-re-
gula¢nimi a obecné biologickymi Uc¢inky a rovnéz mo-
difikace vybranych, vysoce ucinnych chemickych latek
s cilem vyvinout inhibitory/aktivatory a (ant)agonisty
ucinné v mikro- a nanomolarnich koncentracich. Soucas-
ti tohoto sméru bude i vyvoj vhodnych testll a zavede-
ni jejich pouziti do rutinniho, vétSinou robotizovaného
screeningu stavajicich chemickych knihoven, pfirodnich
latek, extraktl z rostlin a mikroorganismu a rovnéz nové
pfipravovanych derivatll. Pfipravené slouceniny budou
testovany na biologickou aktivitu v rostlinnych biotes-
tech, véetné jejich interakci s klicovymi enzymy percep-
ce a metabolismu cytokininG fytohormont. Réstové-re-
gulaéni vlastnosti novych latek budou testovany pomoci
~high-throughput” fenotypiza¢niho systému v normal-
nich a stresovych podminkach a také v polnich pokusech
na hospodarsky vyznamnych plodinach.

Rostlinné biotechnologie
vedouci: doc. Mgr. Petr Galuszka, Ph.D.

Soucasné biotechnologické a genetické pristupy
umoznuji vytvareni zemédélskych plodin s vysSimi vy-
nosy ¢i vétsi toleranci vici nepriznivym vlivim vnéjsiho
prostredi. Na pracovisti Centra byla zavedena metoda
velmi u¢inné transformace rostlin je¢mene a dalsich obil-
nin.

RGzné geny podilejici se na metabolismu a percep-
ci hormont byly (nebo budou) vioZeny do genomu jed-
mene za Ucelem morfologickych ¢i fyziologickych zmén
rostlinného organismu. Rostliny jeCmene se snizenou i
zvydenou endogenni hladinou cytokinind poslouZi jako

Chemical biology
leader: Miroslav Strnad

This research program includes namely the develop-
ment of new molecules that are able to interact with key
proteins of regulatory and signalling pathways in cells.

Research will be focused on the identifi-
cation and development of new compounds
that are able to reach the targets in key
cell processes, i.e. cell cycle regulation and
apoptosis. The aim of the research will be
the development of biomolecules targeting
proteins/genes that play important roles in
tumour cells during malignant transforma-
tion.

The second part of the research will be
dedicated to targeted plant growth regula-
tors, mainly those that are able to modu-
late phytohormone pathways in plants. We
will synthesize new chemical compounds
using classical and combinatorial chemist-
ry, isolate and identify natural substances
with demonstrable enzyme-inhibitory, pro-
tein-deregulatory, chemopreventive, plant
growth-regulating and general biological
effects. We will introduce new modifications
of very active chemical compounds in order
to develop very potent inhibitors/activators
and/or (ant)agonists effective in micro- and nanomolar
concentrations. A part of this subproject will be oriented
on the development and implementation of suitable tests
for routine, usually automated, screening of current che-
mical libraries, natural substances, extracts from plant,
fungi and micro-organisms and also newly prepared che-
mical compounds. Biological activity of new derivatives,
including their interactions with key enzymes of cytoki-
nin phytohormone perception and metabolism, will be
studied and tested in plant bioassays. Growth-regulatory
properties of newly prepared compounds will be tested
using high-throughput phenotyping system under nor-
mal and stress conditions and also in field experiments
on economically important crops.

Plant biotechnology
leader: Petr Galuszka

Modern genetics and biotechnology provide nume-
rous tools that can be utilized for the development of
crop plants with enhanced yield and higher tolerance to
adverse environmental conditions. We had developed
techniques for efficient transformation of barley and
other cereal plants.
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model pro studium vlivu cytokinin@ na vyvoj koienového
systému, iniciaci lateralnich kofend a kvé&tnich meristé-
m&, prijmu a ukladani Zivin a aktivitu zasobnich organd.

Doposud se nam podarilo odvodit rostliny modelo-
vého genotypu s robustnéjsim kofenovym systémem
a ucinnéjsim plnénim zrn. Do budoucna bychom radi
tyto znaky zafixovali také v zemédélsky vyuZivanych
odrlidach a pokusili se o genetickou Upravu daldich ag-
ronomicky vyznamnych znakd, jako je vét&i pocet zrn
na rostlinu a vy33i odolnost v{i&i abiotickym a biotickym
stresovym faktordim. Kromé transgenoze za Gc¢elem mo-
dulace endogenniho obsahu fytohormon@ budou trans-
formovany do obilovin dalsi geny, napf. ESR1/2 z geno-
vé rodiny transkripénich faktord AP2/ERF, které vyrazné
zvysSuji regeneraci nadzemni Casti u Arabidopsis, nebo
geny koédujici ABC transportéry vyuzivané pro selektivni
tok antibiotik &i rezistenci viéi rozliénym chorobdm. Bude
provadéno také testovani ektopicky aktivnich promotord
majicich silnou expresi v jednodéloZznych rostlinach, za
Ucelem pozdé&jsi pripravy a izolace rGzné vyuZitelnych
proteinll & peptidi v endospermu je¢menné obilky.

Kromé rostlin bude geneticky manipulovano i s fyto-
patogenimi houbami patficimi do rodu Claviceps, které
zpUsobuji velké $kody napf. na &iroku v Africe a na druhé
stran& mohou byt vyuZivany pro produkci rlznych te-
rapeutickych latek. Zaméfime se na studium regulace
sekundarniho metabolismu za Ucelem zvyseni produkce
ergoidnich alkaloid@.

Bunécna a vyvojova biologie rostlin
vedouci: prof. RNDr. Jozef Samaj, DrSc.

Vyzkum v ramci tohoto dil¢iho cile bude zaméren na
vyvojovou a environmentalni signalizaci stresd pomoci
mitogen-aktivovanych proteinkinas (MAPKs) v rostli-
nach. Dlraz bude kladen na regulaci polarity, cytoske-
letu a vezikuldrniho transportu. Dilezitou soucasti této
klicové aktivity bude zavedeni a uplatnéni inovacnich a
pokrocilych mikroskopickych technik, jako jsou “super-
-resolution” a “light-sheet” mikroskopie pro bioimaging
semendackl rostlin (se zaméifenim na MAPKs, cytoske-
let a endosomy). V rémci této klicové aktivity budou na
zékladé nedavnych vysledk{ ptipraveny nové transgen-
ni rostliny s vybranymi geneticky zménénymi (bodové
mutace, delece, konstitutivné aktivni a dominantné ne-
gativni verze proteind) nebo fluorescenéné znacenymi
MAPK, proteiny cytoskeletu a endosomd. Tyto transgenni
rostliny budou cha-
rakterizovany na
Urovni  molekularni,
subcelularni, celular-
ni, pletivové, organo-
vé a celého organis-
mu. Vyzkumny tym
vyuzije integrova-
nych ptistupl pomoci
molekularnich metod
pro studium geno-
vé exprese (gPCR,
promotor-GUS histo-
chemie, in situ hyb-
ridizace), subcelu-
larni lokalizace (GFP
technologie, split-
-YFP, imunolokalizace
na urovni svételné a
elektronové  mikro-
skopie, stejné jako
super-resolution, li-
ght-sheet, spinning disk a konfokalni laserové skenovaci
mikroskopie) v kombinaci s genetickymi (T-DNA mutanti,
RNAi technologie, overexprese, bodové mutace a delece
funkcénich proteinovych domén), (fosfo-) proteomickymi
(“gel-based” a “gel-free” pFistupy) a imunobiochemic-
kymi (Phos-Tag technologie, immunobloty, subcelularni
frakcionace, ko-imunoprecipitace) metodami.

So far, enhanced root proliferation and grain filling
was achieved on model genotype. In the future, we
would like to further explore these properties on agrono-
mically important genotypes and to attempt to genetica-
Ily modify other agronomically important characteristics
such as increased grain number per plant or increased
stress tolerance. Apart from modulation of endogenous
phytohormonal status in cereals, other genes will be
transformed into cereals, for instance ESR1/2 from AP2/
ERF transcription factor family, which can significantly
increase shoot regeneration efficiency in Arabidopsis, or
members of ABC transporter family, used for selective
antibiotics efflux and/or disease resistance. We will also
test ectopically active strong promoters in monocots,
especially in order to express and later purify various
proteins of interest in barley endosperm.

Except of plants, we will focus on genetic enginee-
ring of phytopathogenic fungi from the genus Claviceps,
which on one hand represents a serious agricultural thre-
at, for instance on African sorghum populations, and on
the other hand can be used as a tool for the production
of various therapeutics. In addition, we will also focus on
the study of secondary metabolism regulation in order to
enhance biosynthesis of ergot alkaloids.

Cell and developmental plant biology
leader: Jozef Samaj

We will continue in our effort to unravel developmen-
tal and environmental stress signalling by mitogen-acti-
vated protein kinases (MAPKs) in plants, as related to
polarity, cytoskeleton, vesicular trafficking and hormonal
control. An important part of this activity will be the adop-
ting and application of innovative advanced microsco-
py techniques such as super-resolution and light-sheet
microscopy for bioimaging of plant seedlings (mainly
focused on MAPKs, cytoskeleton and endosomes). We
would like to build up on our recent results and prepare
new transgenic plant lines with selected genetically-alte-
red (point mutations, deletions, constitutive active and
dominant negative versions) and fluorescently-tagged
MAPKs, cytoskeletal and endomembrane proteins. These
transgenic plant lines
will be characterized at
molecular, subcellular,
cellular, tissue, organ
and whole plant levels.
Research  team  will
apply integrative app-
roaches using molecular
methods for gene ex-
pression (qPCR, promo-
ter-GUS histochemistry,
in situ hybridization),
subcellular localization
(GFP technology, split-
-YFP, immunolocalization
on the level of light and
electron microscopy as
well as super-resoluti-
on, light-sheet, spinning
disc and confocal laser
scanning microscopies)
in combination with genetic (T-DNA insertion mutants,
RNAi technology, overexpression, point mutations and
deletions of functional protein domains), (phospho-)pro-
teomic (gel-based and gel-free approaches) and immu-
nobiochemical (Phos-Tag technology, immunoblots, sub-
cellular fractionation, co-immunoprecipitation) methods.
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Tento vyzkum bude provadén na modelové rostliné
husenicek rolni, jakoZ i na vyznamnych plodinach jako
jsou vojtéska a jeCmen. Vystupem budou nové poznat-
ky o molekularnich, bunéc¢nych a vyvojovych mechanis-
mech regulujicich MAPK signalizaci, cytoskelet a endocy-
tézu. Predpokladdme zavedeni a uplatnéni nejnovéjsich
mikroskopickych metod pro bioimaging rostlin a vytvo-
feni (fosfo-)proteomické databdze semendackl (véetné
proteomu organl jako koten, hypokotyl a délozni listy)
charakterizujici prib&h vyvoje kontrolnich a mutantnich
/ transgennich rostlin huseni¢ku, vojtésky a jeCmene.

Genetika a genomika rostlin
vedouci: prof. Ing. Jaroslav DoleZel, DrSc.

Vyzkumny program zahrnuje ctyfi komplementarni
sméry vyzkumu. Prvni z nich poskytne nové poznatky o
molekularni organizaci velkych genom rostlin. Jako mo-
delovy objekt bude slouzit hexaploidni pSenice. Sekve-
novani genomu psenice je jednim z nejambiciéznéjsich
projektl soudasné genomiky. Mezindrodni konsorcium
pro sekvenovani genomu psenice zvolilo jako vychozi
strategii chromosomovou genomiku vypracovanou Cent-
rem strukturni a funkéni genomiky. V ramci projektu bu-
dou sekvenovany chromosomy psSenice 4A, 3DS a 7DS.
Anotované sekvence budou pouzity ke studiu evoluce
genomu této plodiny a umozni mapovani a klonovani di-
lezitych gend.

Druhd oblast vyzkumu bude zaméfena na analyzu
evoluéné konzervovanych chromosomovych zlomd, kte-
ré definuji chromosomové bloky podilejici se na evoluci
karyotypu. Ziskané poznatky pfispéji k charakterizaci
oblasti genomu, které ovliviiuji jeho evoluci. Praktické
vyuziti novych poznatkl bude zahrnovat Slechtitelské
programy, které vyuzivaji chromosomové introgrese a
obecné mezidruhovou hybridizaci.

Treti smér vyzkumu se zaméfi na charakterizaci
strukturnich zmén genomu u mezidruhovych hybridd a
polyploidé a bude vyuzivat psenici a Festulolium jako
modelové objekty. Tento vyzkum bude zahrnovat analy-
zu genové exprese rodi¢ovskych genomi a bude dopro-
vazeny popisem jejich epigenetického stavu. Vysledkem
bude komplexni obraz zmé&n genom{ rostlin vyvolanych
polyploidizaci. Také odhali zplsob, jakym rodi¢ovské ge-
nomy v polyploidnich or-
ganismech kooperuji.

Ctvrtd oblast vyzkumu
bude zamérena na organi-
zaci genomu a jejim cilem
bude odhalit, jak je DNA
v chromatinu usporada-
na. Bude také popsano
trojrozmérné usporadani
chromatinu v bunécnych
jadrech a identifikovany
jaderné proteiny souvise-
jici s organizaci chromati-
nu. Tyto vysledky prFispé&ji
k odhaleni vztahu mezi
strukturou chromatinu a
regulaci genové exprese.

Metabolomika
vedouci: Mgr. Ondrej Novak, Ph.D.

Vyzkumny program je zaméreny na vyvoj metod a
studium nizkomolekularnich biologicky aktivnich latek za
vyuziti modernich, vysoce selektivnich a extrémné cit-
livych analytickych metod. Za timto Ucelem bude pou-

The basic research will be performed on model plant
Arabidopsis as well as on important crop species such
as alfalfa and barley. It is expected that we will obtain
unique information about molecular, cellular and develo-
pmental control of seedling development related to cy-
toskeleton, endocytosis and signalling by MAPKs. It is
also expected that we will establish and employ the la-
test microscopical methods for plant bioimaging and pro-
vide more complex datasets on proteomes and phospho-
proteomes of seedling roots, hypocotyls and cotyledons
during development of wild type and mutant/transgenic
plants (Arabidopsis, alfalfa and barley).

Plant genetics and genomics
leader: Jaroslav Dolezel

Proposed research objective involves four com-
plementary research lines. The first will provide novel
information on molecular organization of large plant
genomes using bread wheat as a model. Sequencing
nuclear genome of wheat is one of the most ambitious
projects of contemporary genomics. The International
Wheat Genome Sequencing Consortium chose the chro-
mosome genomics developed by the Centre of Structu-
ral and Functional Genomics as a basic strategy. Within
this project, wheat chromosomes 4A, 3DS and 7DS will
be sequenced and annotated reference sequences will
be used to study the evolution of wheat genome and
also to facilitate mapping and cloning of important ge-
nes. The second research line will involve the analysis
of evolutionary conserved chromosome breakpoints that
define genomic blocks involved in karyotype evolution.
The new knowledge will contribute to the understanding
of genome features that underline karyotype evolution.
Its practical implication will be related to breeding pro-
grams, which utilize alien introgressions and interspecific
hybridization in general. The third line of research will
characterize structural changes of parental genomes in
hybrids and polyploids using wheat and Festulolium as
models. This activity will include characterization of gene
expression in parental genomes and will be accompa-
nied by the analysis of their epigenetic status. The study
will provide a comprehensive
picture of changes in plant
genomes due to polyploidy
and the mode in which the
parent genomes in polyploid
organisms cooperate. The
fourth research direction will
study functional genome or-
ganization and will shed light
on the organization of DNA
in chromatin, three-dimen-
sional architecture of cell
nuclei and the role of nuclear
proteins in chromatin or-
ganization. The results will
contribute to the understan-
ding of the role of chroma-
tin architecture in regulating
gene expression.

Metabolomics
leader: Ondrej Novak

This research program is primarily focused on the
development of modern, high selective and extremely
sensitive analytical methods for the study of physiologi-
cally-active low-molecular weight compounds and on the
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zito metod cilené a necilené metabolomické analyzy ke
stanoveni celkového metabolického profilu pFirozenych
rostlinnych rdstovych regulatord a sledovani zmén v me-
tabolismu jednotlivych vybranych skupin. Budou vyvinu-
ty a zavedeny moderni izola¢ni techniky, nové postupy
pro extrakci a purifikaci z komplikovanych rostlinnych

matric. Z dlvod{ spravného a presného stanoveni bu-
dou pfipraveny nékteré nové stabilné izotopicky znacené
standardy. Dale budou optimalizovany metody kvanti-
fikace a identifikace pracujici se spojenymi technikami
rychlé kapalinové chromatografie a citlivé rychle skenu-
jici hmotnostni spektrometrie. Metabolomicky pFistup
pom{ze pti objastiovani roli a funkci biologicky aktivnich
latek pfi regulaci vyvojovych procest v rostlinach a v je-
jich jednotlivych Castech (kofen, nadzemni ¢ast, kvéty).

Genetické zdroje zelenin a specialnich plodin
vedouci: Ing. Karel Dusek, CSc.

V ramci ¢innosti Centra uchovava Oddéleni genetic-
kych zdrojl zelenin, 1é¢ivych rostlin a specidlnich plodin
VURYV, v. v. i. v Olomouci rozsahlé kolekce genetickych
zdroju zelenin (9245 polozek), l1é¢ivych, aromatickych a
kofeninovych rostlin (LAKR, 828 polozek) tradi¢né pés-
tovanych ve stifedoevropském regionu a také sbirku hub
(predevsim smrzovité). Kolekce predstavuji vyznamny
potencialni zdroj novych znakl a vlastnosti pro lech-
téni (napr. fenologické charakteristiky, geny rezistence,
obsah nutri¢né vyznamnych latek a sekundarnich meta-
bolitd). V rdmci vyzkumného programu budou shromaz-
dovana pasportni a popisna data k jednotlivym polozkam
zelenin a LAKR. Polozky vybranych druhd budou studo-
vany z hlediska morfologickych, fenologickych a vyno-
sovych charakteristik, odolnosti v{i¢i $kiidcdm a choro-
bam, nutri¢nich a obsahovych latek a
za pomoci molekuldrnich metod bude
charakterizovana diverzita kolekci a
budou hledany genetické markery |
hospodaisky vyznamnych znak( pro |
potfeby vyzkumu a Slechténi. U vy-
branych plodin budou optimalizova-
ny péstebni technologie. Pro analyzu
ptirodnich rostlinnych produktl budou
vyvijeny nové bioanalytické metody
s vyuzitim kapalinové a plynové chro-
matografie ve spojeni s hmotnostni
spektrometrii. Tento multidisciplinar-
ni pristup pfinese zefektivnéni prace
s genetickymi zdroji, usnadni vybér
vhodnych odrlid a genotypl pro dal-
Si Slechténi, péstovani &i vyuziti ko-
mercnimi subjekty, umozni rozsifeni
mezinarodni spoluprace a povede ke
zvysSeni konkurenceschopnosti ceské-
ho zemédélstvi.

investigation of biological functions of such compounds
during the plant growth and development. Targeted
and untargeted metabolomic methods will be used for
screening of complete metabolome of plant growth re-
gulators and/or monitoring of changes in the metabolism
of selected groups. New modern isolation methods and
new methods of extraction and purification from com-
plex plant matrices will be developed and implemented.
Methods of quantification and identification (fast liquid
chromatography and sensitive fast scanning mass spect-
rometry) will be optimized. The metabolomic approach
will contribute to the clarification of the role and function
of biologically active compounds in the regulation of de-
velopmental processes in plants and in their particular
parts (root, shoot, flowers).

Genetic resources of vegetables and special
crops

leader: Karel Dusek

The Department of Genetic Resources for Vegeta-
bles, Medicinal and Special Plants CRI in Olomouc keeps
a broad collections of genetic resources of vegetables
(9,245 accessions), medicinal, aromatic and culinary
plants (MAPs, 828 accessions) traditionally grown in the
Central Europe and a collection of fungi (mainly morel).
These collections represent an important potential sour-
ce of new traits for breeding (e.g. phenotype characte-
ristics, resistance genes, content of nutritionally impor-
tant substances and secondary metabolites).

Within this research program, passport and descrip-
tion data of individual accessions will be collected. Mor-
phological, phenotype and yield characteristics, resistan-
ce against pests and diseases and contents of nutritional
compounds and secondary metabolites will be investiga-
ted. Using molecular approaches, diversity of the collec-
tions will be studied and genetic markers of economically
important traits will be obtained. Additionally, cultivation
technologies of selected crops will be optimized. We also
plan to develop and employ new bioanalytical methods
(using liquid and gas chromatography together with
mass spectrometry detection) for the analysis of natural
products. This multidisciplinary approach will result in
more efficient work with genetic resources, will facilitate
selection of cultivars and genotypes applicable for fur-
ther breeding, cultivation and utilization by commercial
subjects and will enable the broadening of international
cooperation and increase competitiveness of the Czech
agriculture.
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Centrum v ramci svych aktivit neustale rozviji

spolupraci nejen s akademickou, ale i s komercni
sférou.

V soucasné dobé spolupracuje s nize uvedenymi

partnery prakticky z celého svéta.

PartnefFi centra ve svété
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SPOLUPRACE S KOMERCNI A AKADEMICKOU SFEROU

The Centre continuously develops cooperation not

only with academic sector but with commercial sub-
jectsas well.

At present the Centre cooperates with below mentio-
ned partners worldwide.
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O Partners - commercial sector
. Partners - academia sector

Komercni sféra

Agritec, vyzkum, $lechténi a sluZby, s.r.o., Sumperk, CZ
Agrotest fyto, s. r. 0., Kromériz, CZ

BioApex, s.r.o., Olomouc, CZ

Biogemma S.A.S., Paris, F

BioNano Genomics, San Diego, USA

BioPatterns s.r.o0., Olomouc, CZ

C3Bio GmbH, D

Farmak a.s., Olomouc, CZ

Felda Agricultural Services Snd. Bhn., Malaysia
Fosfa, a. s., Breclav, CZ

Chemapagro s.r.o., Dasice, CZ

Moravian Biotechnology, s.r.o., Brno, CZ
MoravoSeed, s. r.o., Mikulov, CZ

OlChemIm s.r.o. Olomouc,,CZ

OSEVA PRO, s. r. 0., Praha, CZ

Photon Systems Instruments, s. r. 0., Brno, CZ
Pyratine LLC, Morro Bay, USA

Selgen a.s., Stupice, CZ

Svaz péstitel( a zpracovatell olejnin, s.r.o., Praha, CZ
Sumitomo Chemical, ]

Syngenta International AG, Basel, CH

DLF - Trifolium Hladké Zivotice, s.r.0., CZ
Tectronik S.r.l., Limena , I

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

Trisol s.r.o, Praha, CZ

Vyzkumny Ustav pivovarsky a sladarsky, a.s., Praha, CZ

VYROCNI ZPRAVA / ANNUAL REPORT 2013

Akademicka sféra

Bioversity International,Montpellier, F

Freie Universitat Berlin, D

International Wheat Genome Sequencing Consor-
tium, Bethesda, USA

Institute of Cytology and Genetics, RU

John Innes Centre, Norwich, GB

Kansas State University, Manhattan, USA
Nagoya University, J

Technische Universitat Wien, A

The Genome Analysis Centre, GB

University of Tallin, EST

University of California, Davis, USA

University of Warwick, GB

Univerzita Mendelova v Brnég, CZ

Univesidad del Pais Vasco UPV/EHU, E

Vyzkumny ustav olejnin Opava, CZ

Vyzkumny Ustav lesniho hospodarstvi a myslivos-
ti, v.v.i., Kunovice, CZ

Zelinarska unie Cech a Moravy, Olomouc, CZ
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