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UVODEM

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

Vazeni pratelé a kolegové,

netrpélivé jsem ocekaval prvni vyrocni zpravu
Centra, protoze jeji vydani pro mé znamena, ze jsme
prekonali fazi zrodu, Centrum bylo zalozeno a dokoncilo
prvni uceleny rok provozu. Samoziejmé ne fazi plného
provozu, protoze realiza¢ni tym a vyzkumné tymy sidli
v prozatimnich prostordch, c¢asto velmi stisnénych, a
trpi nedostatkem mista a administrativni zatézi, ktera
je spojena s realizaci grantu z Operacniho programu
Vyzkum a vyvoj pro inovace (OP VaVpl). I pres obtize
jsme dosahli n&kolika dlileZitych milnik( jako je zahajeni
stavebnich praci, nakup:a instalace nékterych klicovych
pristrojd a pFivitali jsme nové védecké pracovniky vzeslé
z vybérovych Fizeni. Je také ddleZité pripomenout, e
nasi védecti pracovnici byli schopni ziskat nové granty a
zahajili prvni projekty smluvniho vyzkumu, které se do
budoucna budou roz$ifovat a budou pomahat zajistovat
nasi financni udrzitelnost po skonceni podpory v ramci
OP VaVplI v roce 2013. V tomto kontextu mne velmi
tési Uspéch dvou synergickych grantovych zadosti z OP
Vzdélani pro konkurenceschopnost (zkracené nazvy
granti BIO-TECHNO a INTERHANA) pro podporu lepsiho
vzdélavani a pFipravy nasich studentd a mladych védct.

Stale v8ak pred nami zdstavaji vyznamné vyzvy; rok
2012 bude zéasadni pro Uspéch projektu Centra. Mame
zavazek dokoncit stavebni prace a instalaci pfistrojl a
tak dokondit infrastrukturni cast projektu OP VaVpl. A na
konci roku 2012 roku budeme muset mobilizovat nase
sily pro akci ,Kulovy blesk", ktera predstavuje komplet-
ni pfestéhovani do nové vybudovanych prostor, snad bez
vyznamného negativniho dopadu na objem védeckych
vysledkd.

Doufadm, Ze kromé fakt a &isel pomUZe tato zprava
¢tenari lépe porozumét poslani Centra. Ve svétovém
méritku usiluje Centrum o provadéni vysoce kvalitni-
ho zakladniho vyzkumu orientovaného-na rostlinnou
biotechnogii, o rozsifovani mezinarodni spoluprace a o
mobilitu pracovnikd. Na narodni trovni je hlavnim cilem
motivovat studenty ke studiu oborl spojenych s biotech-
nologiemi a navazat Uzké vazby s partnery z komercni
sféry pro efektivni pfenos technologii. A na mistni Grovni
bychom radi prosazovali Olomouc jako mésto rostlinné
biotechnologie, zlepsili povédomi a znalosti verejnosti
v této oblasti a navazali kontakty a spolupraci s regio-
nalnimi zemédélci a zemédélskymi spole¢nostmi.

A jsme teprve na zacatku...

" 7.-Unora 2012

Dear friends and colleagues,

With some trepidation, I have been awaiting the first
annual report of the Centre, since for me its release sig-
nals that we have overcome the birth period: the Centre
has been established and the first full year of its operati-
on is behind us. Certainly, we are not yet fully operatio-
nal, because both the implementation team and research
groups were housed in temporary buildings, sometimes
very restricted, and lacking space. Further there was the
administrative burden that came with implementation
of the Operational Program Research and Development
for Innovations (OP RD&I) grant but despite these chal-
lenges, we have achieved several important milestones
such as the start of building construction, purchase and
installation of several key instruments and welcoming
new researchers from the personnel selection process.
It is worth noting that our scientists were successful-
ly awarded new research grants and have initiated the
first contract research projects extending into the future.
This will help us to secure financial sustainability after
the end of the support from OP RD&I in 2013. In this
context, I am extremely pleased with the success of two
synergic grant applications in the Operational Program
Education for Competitiveness (grant code names BIO-
TECHNO and INTERHANA) for supporting the education
and training of our students and young researchers.

As there remain major challenges, the year 2012 will
be crucial for the success of the Centre project. We are
bound to complete the building construction and instal-
lation of equipment and thus conclude the infrastructural
part of the OP RD&I project. At the end of 2012, we need
to mobilize all our strength for a “Thunderball” operation
that involves complete relocation to newly built premises
with minimum negative impact on research productivity.

I hope that apart from facts and figures, this report
will help the reader to better understand our mission.
The Centre aims to conduct high quality basic research
of worldwide significance in plant biotechnology, to ex-
pand collaboration internationally and increase staff mo-
bility. At a national level, the main goal is to motivate
students to study biotechnology-related disciplines and
establish close ties with industrial partners for effecti-
ve technology transfer. At the local level, we would like
to promote Olomouc as the city of plant biotechnology,
improve public awareness and education in the field, es-
tablish contacts and collaboration with regional farmers
and agritech companies.

And we are just-at the beginning ...

February 7, 2012
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doc. Ing. Jaroslav Dolezel, DrSc.
védecky reditel / scientific director

UVODEM

Vazeni Ctenafi, kolegové a pratelé,

drzite v ruce prvni Vyro¢ni zpravu naseho Centra,
které ma ambici stat se jednim z lidri ve vyzkumu a
Slechténi rostlin. Nelze si predstavit vhodnéjsi obdobi
pro investovani do tohoto vyzkumu. Rist lidské populace
odpovida predpokladim a neni pochyb o tom, Ze v roce
2050 nas bude vice nez 9 miliont. Globalni vyméra
orné pGdy mize byt t&Zko zvétdena a jedinou $anci pro
zajisténi potravin pro cely svét je zvyseni vynosl plodin
a snizeni poskliziiovych ztrat. Pouhé inovace nejsou
dostatecné pro dosaZeni tohoto ambicidézniho cile a je
tfeba druhé potravinové revoluce. Toho ovéem mize byt
dosazeno pouze polozenim zaklad{ znalostniho zemédél-
stvi a vyroby potravin.

Cilem naseho Centra je hrat vyznamnou roli
v tomto Usili, a to provadénim inovativniho a interdis-
ciplinarnino vyzkumu. NaSe organizacni struktura a
vyzkumné programy_byly peclivé naplanovany  pro
dosazeni tohoto cile. Zadny tym nemdze zvitézit, pokud
nedisponuje nejlepsimi hraci, kteri sdileji stejnou vizi
a pracuji jako jeden tym. Meéli jsme Stésti, Ze se nam
podafilo zapojit nejlepsi lidry a nejlepsi ¢leny tymd. To
se nadm obzvlasté vyplaci, kdyZz vidime vzrlstajici zajem
geskych a zahrani¢nich kolegli o pripojeni se k nasemu
tymu. Usilujeme o to poskytnout jim motivujici prostre-
di a idealni pracovni podminky. OvSéem proto, Ze nové
prostory naseho Centra budou otevieny az v roce 2013,
pracuji vyzkumné skupiny casto v provizornich prosto-
rach, rozmisténych v rlznych &astech Olomouce. Bez
ohledu na to nase v&decké vystupy jsou plsobivé, jak
ukazuji pocty publikaci, nékteré z nich v prestiznich
védeckych Casopisech. Jsme rovnéz Uspésni v ziskavani
novych vyzkumnych grantd, abychom zajistili potfebné
finan¢ni prostfedky. Védecka rada zaseda kazdych Sest
mésicd a dohliZi na vyvoj v provadéném vyzkumu, aby
bylo zajisténo, ze jsme na spravné cesté.

Véda je o komunikaci a sdileni znalosti. Diky svétové
reputaci nasich vyzkumnych tym0 jsme dok&zali privést
fadu vyznamnych védcli ze vdech &asti svéta, ktefi
navstivili nase Centrum, prednaseli na seminafich a
projednavali moZnosti spoluprace a stazi ¢lend tymu. To
je zejména dileZité pro nade studenty a mladé védce,
protoze budoucnost naseho Centra je v jejich rukou.
Komunikace a vytvoreni novych kooperativnich vztaht
mezi védci a komercni sférou bylo motivaci pro organiza-
ci prvni védecké konference v ¢ervnu 2011, pouhy jeden
rok po oficialnim zahajeni cinnosti Centra. Skutecnost,
ze konference ,Green for Good" byla velmi Uspésna,
pouze potvrzuje potencial naseho Centra.

Pouze budoucnost nam ukaze, zda jsme dosahli
V. . .z ’ 7o v wvr ~ v v ’ ’
nasich ambicidéznich cilu. Vérim, ze po precteni prvni
Vyrocni zpravy budete souhlasit, Ze Sance jsou vysoké.

20. Unora 2012

Dear readers, colleagues and friends,

You are holding the first Annual Report of our Centre,
which has the ambition to become one of the leaders in
plant sciences. One cannot imagine a timelier period to
invest in this research. The growth of the human popula-
tion follows the predictions and there is a little doubt that
we will be more than 9 billion in 2050. The global area of
arable land can hardly be expanded and the only chance
to feed the world is to increase crop yields and reduce
postharvest loses. Simple innovations are not enough to
reach this ambitious goal and a second green revolution
is necessary. However, it can only take place if foundati-
ons of knowledge-based agriculture and food production
are laid down.

Our Centre aims to play important role in this effort
by performing innovative and interdisciplinary research.
Our organizational structure and research programs were
planned carefully to achieve this goal. No team can win if
it does not include the best players who share the same
vision and operate as a team. We have been fortunate to
attract the best leaders and the best team members. It
has been particularly rewarding to see a growing interest
of young Czech and foreign colleagues to join us. We
strive to provide them with a stimulating environment
and ideal working conditions. However, as the new facili-
ties of the Centre will be opened only in 2013, research
groups often work in provisionary facilities and disper-
sed over different quarters of Olomouc. Despite this, our
scientific output has been impressive as demonstrated
by the number of publications, some of them in highly
prestigious scientific journals. We were also successful in
obtaining new research grants to secure the necessary
funding. Our Scientific Board meets every six months to
supervise research progress in order to make sure that
we are on the right track.

The science is about communication and knowledge
sharing. Thanks to the worldwide reputation of our
research teams, we have attracted a number of distin-
guished scientists from all parts of the world to visit us,
give seminars and discuss possibilities for collaboration
and exchange of staff. This is particularly important for
our students and young researchers, as the future of
our Centre lies in their hands. The communication and
establishment of new collaborative links between resear-
ches and industry was the main motivation to organize
our first scientific conference in June 2011, only about a
year after the official inauguration of the Centre. The fact
that the “Green for Good” meeting was highly successful
only confirms the potential of our Centre to lead.

Only the future will tell us if we have achieved our
ambitious goals. I trust that after reading the first Annual
Report you will agree that the chances are high.

February 20, 2012
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PREDSTAVENI CENTRA REGIONU HANA PRO BIOTECHNOLOGICKY A ZEMEDELSKY
VYZKUM

Technologické Centrum
Univerzita Palackého

Technological Centre

rojekt vybudovani Centra regionu Hana pro bio- Palacky University
Ptechnologicky a zemédeélsky vyzkum predstavuje

novy rozmér spoluprace mezi Univerzitou Palac-
kého v Olomouci a olomouckymi pracovisti Vyzkumné-
ho Gstavu rostlinné vyroby, v. v. i. (oddélenim zelenin
a specialnich plodin) a Ustavu experimentalni botaniky,
v. V. i. (laboratore molekularni cytogenetiky, cytometrie
a cytoskeletu). Jde o spolecny projekt, do kterého kazdy
z partnerl prinasi své specifické know-how, své odbor-
niky a vybrané spickové technologie.

Centrum regionu Hana pro biotechnologic-
ky a zemédé&lsky vyzkum si za svij hlavni cil klade
predevsim rozél'Fenl' vyzkumnych kapacit univerzi-
ty i jejich partnerl, koncentraci védeckého potenC|a—
lu na jednom misté a efektivni pfenos vysledkl védy a
vyzkumu do aplikaéni sféry. Uspééné naplnéni vytéenych
cilé by mohlo prinést olomouckému regionu zlepseni ve
vyvoji sofistikovanych rostlinnych biotechnologii a posilit
tak oblasti zemédélstvi a Slechtitelstvi, které maji na
Hané mnohaletou tradici. Intenzivni rozvoj biotechnolo-
gického a zemédélského vyzkumu a nasledna aplikace
vysledk{ do praxe miZe rovnéz vytvofit idedlni-podmin-
ky pro setrvani védeckych kapacit v regionu, a zabezpe-
it jejich zapojeni-db transferu neJnovermh techno|og||

~pfimo do pra_);.@r-w—" i
; --_'.--. Jednim z dar§n:h cllu projektu je ochrana dusevmho 4
e vlastnictvi vyslequ vyzkumu a jejich poskytovam ex-
= terml“n subjektim v rgglbnu i mimo né&j formou licen-
Nasim cilem je intenzivnéjsi uplatfiovani nejprogre-
.snlneJSICh blotechnologl"f\%[l:pllka;m sfére a tim padem

p05||en| konkurenceschopnosti regionalnich podnikd,
kterd v soucasné dobé v oboru zemédélstvi a biotech-
nologie v regionu nEdosahUg;e uspokojive urovne. . Centrum strukturni a funkéni genomiky rostlin,

Cetrum regionu Hana muze slouzit jako spojeni mezi Ustav experimentdini botaniky AV CR, v. v. i.
akademickou a podnikatelskou sférou napFI’klad v oblas- Centre of Plant Structural and Functional Genomics,
ti prenosu poznatkd o latkach obsazenych v rostlinach nstitute of Experim 7
do oblasti kosmetického a farmaceutického priimysiu.
Doposud byly navazany spoluprace s vyznamnymi spo-
lecnostmi, které davaJ| projektu perspektivu pfesahnout
svymi produkty rdmec regionu i celé Ceské republiky.

V soucasné dobé Centrum vyviji své ¢innosti ve sta- !“§
vajicich prostordch Univerzity Palackeho v Olomouci .l’
i v prostorach obou zapOJenych partnerl, zarovenr vsak
probiha realizace vystavby nového arealu Centra na uli-
ci Slechtiteld v Olomouci, do kterého se, po jeho dokon--
¢eni v roce 2013 prestthJl dosavadni pracovisté part-
nerl i UP, a kdy prdbéhne také rozsireni stavajicich vy
zkumnych tym{.
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entrum molekularni biologie a genetiky
Univerzita Palackého

of Molecular Biology ang

L o

Centrum aplikovaného vyzkumu zelenin a specialnich plodin '
Vyzkumny ustav rostlinné vyroby, v. v. i.
Centre of Aplied Research of Vegetables and Special Crops **
Crop Research Institute

technology transfer of plant substances into the cos

and Agricultural Research is a joint project of Palac-

ky University, Olomouc and Olomouc branches of
the Crop Research Institute (vegetable and special plants
department) and the Institute of Experimental Botany -
Academy of Sciences of the Czech Republic (laboratory
of molecular cytogenetics, cytometry and cytoskeleton).
Each partner contributes with special know-how, resear-
chers and excellent technologies.

The main goal of the Centre is to increase the research
capability of the university and its partners, to concen-
trate the scientific potential and to transfer R&D results
effectively into the commercial sector. Successful reali-
zation of these goals will bring innovative and sophisti-
cated plant biotechnology into the region and strengthen
the agricultural and breeding sectors which have a long
tradition in the Hana region. Intensive development of
biotechnological and agricultural research together with
resulting technology transfer will also create ideal condi-
tions for retaining scientists in the region and ensure
their participation in both applied research and in the
technology transfer process.

Another goal of the project is to protect the intel-
lectual property of research and development results
and to license these results to commercial subjects
inside and outside the region. Our objective is to inten-
sify application of the most progressive biotechnologies
into the commercial sector to strengthen the competiti-
veness of regional companies.

The Centre will also act as a connection between
academia and the commercial sector for example in the-

The Centre of the Region Hana for Biotechnological

tic and pharmaceutical industry. So far cooperatior w&ﬁ

Currently, the Centre operates from
sity premises as do both project partne
complex is under construction in Slec
Olomouc. 2y

From 2013 all involved res s will move to

the new complex and the teams will be extended.
nadil ]

-

=

VYROCNI ZPRAVA / ANNUAL REPORT 2011

C.R. HANA




ORGANIZACNi STRUKTURA

Rada centra
Pfedstavenstvo

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

Védecka rada

Technologické centrum UP
ved. prof. Mgr. Marek Sebela, Dr.

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

1 senior researcher, 5 junior researcher, 7 Ph.D. student Technicko-hosp éi‘ské oddélem’ veaeelil niCkV park
d. | Zi a
Oddéleni biofyziky ved. Ing. Jana Zimov4

9 pracovniki
ved. prof. RNDr. Petr llik, Ph.D.
3 senior researcher, 5 junior researcher, 8 Ph.D. student

Centrum molekularni biologie a genetiky UP il ved. Mgr. Lucie Sziiova, Ph.D. Klienti C.R. Hana
ved. prof. Ing. Miroslav Strnad, CSc., DSc. 2 ovnici

Oddéleni tranjlu vysledkt Vav

0Oddéleni ristovych regulatort . . . -

ved. prof. Ing. Miroslav Strnad, CSc., DSc. P B - r ——— . 2 =
3 senior researcher, 9 junior researcher, 4 Ph.D. student . Oddéleni vzdélavani 1“0]9 |IdSkyCh ZdrOju

Vzdélavaci jednotky
ved. RNDr. Martina Spundova, Ph.D. PFF UP
0ddéleni molekularni biologie . 3 pracovnici
ved. doc. Mgr. Petr Galuszka, Ph.D. i
1 vedouci vyzkumny pracovnik, 5 junior researcher, 5 Ph.D. student

i

0Oddéleni bunééné biologie
ved. prof. RNDr. Jozef Samaj, DrSc.
1 senior researcher, 5 junior researcher, 1 Ph.D. student

R

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

ved. doc. Ing. Jaroslav DoleZel, DrSc.

Laboratof struktury genomu obilovin a picnin
ved. Ing. Hana Simkova, CSc.
1 senior researcher, 1 junior researcher, 1 Ph.D. student

Laboratof biologie agronomicky vyznamnych znakui
ved. Mgr. Miroslav Valarik, Ph.D.
1 junior researcher, 2 Ph.D. student

Laborator proteomiky bunéénych struktur
ved. Ing. Bedta Petrovskd, Ph.D.
1 junior researcher, 2 Ph.D. student

Laboratof bioinformatiky
ved. Jan Bartos, Ph.D.
1 senior researcher, 1 junior researcher, 4 Ph.D. student

Centrum aplikovaného vyzkumu zelenin

a specialnich plodin, VURV, v.v.i.
ved. Ing. Karel Dusek, CSc.

Oddéleni genetickych zdroju zelenin, léCivych rostlin
a specialnich plodin
ved. Ing. Karel Dusek, CSc.
3 junior researcher
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ORGANIZATION CHART

Board of Directors

Ivo Frébort - Executive Director

Scientific Board

ey

Jaroslav DoleZel - Scientific Director

Technological Centre UP
head Marek Sebela

Department of Protein Biochemistry and Proteomics
head Marek Sebela
1 senior researcher, 5 junior researchers, 7 Ph.D. students

Department of Biophysics
head Petr llik
3 senior researchers, 5 junior researchers, 8 Ph.D. students

Centre of Molecular Biology and Genetics UP
head Miroslav Strnad

Department of Growth Regulators
head Miroslav Strnad
3 senior researchers, 9 junior researchers, 4 Ph.D. students

Department of Molecular Biology
head Petr Galuszka
1 head researcher, 5 junior researchers, 5 Ph.D. students

Department of Cell Biology
head Jozef Samaj
1 senior researcher, 5 junior researchers, 1 Ph.D. student

Centre of Plant Structural and Functional
Genomics, IEB AS CR

head Jaroslav DoleZel

Laboratory of Structural Genomics of Cereal
and Forage Crops
head Hana Simkové
1 senior researcher, 1 junior researcher, 1 Ph.D. student

Laboratory of Biology of Agronomically Important Traits

head Miroslav Valarik
1 junior researcher, 2 Ph.D. students

Laboratory of Proteomics of Cell Structures
head Beata Petrovska
1 junior researcher, 2 Ph.D. students

Laboratory of Bioinformatics
head Jan Barto3
1 senior researcher, 1 junior researcher,4 Ph.D. students

Centre of Applied Research of Vegetables
and Special Crops, CRI

head Karel Dusek

Department of Genetic Resources for Vegetables,
Medicinal and Special Plants
head Karel Dusek
3 junior researchers

Management Section

Technical and Economic Department
head Jana Zimova
9 employees

Department of Knowledge Transfer
head Lucie Szii¢ova
2 employees

Department of Education and HR
head Martina Spundova
3 employees
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VEDOUCIi VYZKUMNYCH JEDNOTEK

prof. RNDr. Ivo Frébort, CSc., Ph.D.

je reditelem Centra regionu Hana pro biotech-
nologicky a zemédeélsky vyzkum. Je autorem
vice nez 100 odbornych védeckych publikaci,
vénujicich se vyzkumu predevsim v oblasti
biochemie, enzymologie a molekularni
biologie. Neékteré z jeho publikaci zminuji také
moderni pristupy tykajici se klonovani a GMO.
Od roku 1988 plisobi na PfF UP v Olomouci,
pricemz od roku 2005 jako profesor v oboru
biochemie. Je clenem celé fady prestiznich
spolecnosti a reSitelem nebo spoluresitelem
Fady v&decko vyzkumnych projektd.

prof. Mgr. Marek Sebela, Dr.

V. ramci Centra je vedoucim vyzkumného
programu Proteinova biotechnologie a také
vyzkumné jednotky Technologické centrum
UP. Je profesorem biochemie na PrF UP-a
soucasne vedoucim Katedry biochemie. Prof.
Sebela plsobi na PFF UP v Olomouci od
roku 1994, zabyva se biochemii, enzymolo-
gii a protemikou Je autorem vice nez 80-ti
veédeckych praci a clenem celé Fady prestiz-
nich védeckych spolecnosti. Prof. Sebela je
resitelem nebo clenem fresitelského kolektivu
nejméné dvaceti grantovych projektQ.

prof. Ing. Miroslav Strnad, DSc.

V ramci Centra je vedoucim vyzkumné-
ho programu Chemicka biologie a genetika.
Vystudoval Mendelovu zemédeélskou univerzi-
tu v Brné a ziskal zde i své veédecké hodnos-
ti, nicméné od roku 1983 plsobi v Ustavu
experlmentalm botaniky v. v. i. Akademie
véd CR. V roce 1996 se stal vedoucim spolec-
né laboratore rdstovych regulatoru PFirodo-
védecké fakulty UP v Olomouci a UEB AV CR
v Olomouci. Prof. Strnad se zabyva rostlinny-
mi hormony, medicinalni a biologickou chemii.
Laboratof ristovych regulatorli b&hem doby
své existence ziskala celou fadu mezinarod-
nich spolupraC| tykajici se analyzy rostlinnych
hormond. Céast pracovisté se také zabyva
syntézou novych organickych latek s pisobi-
vymi biologickymi vlastnostmi. Prof. Strnad je
autorem nejméné 200 odbornych védeckych
publikaci a vice nez 40 udélenych patentd po
celém svété. Je ¢lenem celé fady mezinarod-
nich spolecnosti a resitelem vice nez 30-ti
narodnich i mezinarodnich projektd.

is the Executive Director of the Centre. He is
the author of more than 100 scientific papers
mainly in biochemistry research, enzymology
and molecular biology. Some of his publicati-
ons include also mentioned modern attitudes
to cloning and GMO. Since 1988, he has been
working for Palacky University and from 2005
he has been the professor and head of depart-
ment of biochemistry. He is a member of a
number of prestigious professional societies
and a chief investigator or co-investigator in a
number of scientific-research projects.

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

is the head of the research program Chemical
Biology and Genetics. He graduated from
Mendel University of Agriculture in Brno and
obtained there his scientific degrees too but,
since 1983, he has been working for 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, and IEB AS CR in Olomouc. Prof. Strnad
is specialized in plant hormones, medici-
nal and biological chemistry. The laboratory
of growth regulators has already achieved a
number of international collaborative projects
focused on plant hormone analysis. Part of
the laboratory is also involved in the synthe-
sis of new organic substances with impres-
sive biological properties. Prof. Strnad is the
author of more than 200 scientific papers and
more than 40 patents granted worldwide. He
is also a member of a number of internatio-
nal societies and investigator in more than 30
national and international projects.
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doc. Ing. Jaroslav Dolezel, DrSc.

je védeckym reditelem Centra a soucas-
né vedoucim vyzkumného programu Nové
materialy a metody Slechténi rostlin. Od roku
1983 je zaméstnan v Ustavu experimental-
ni botaniky Akademie véd CR v. v. i. Jeho
hlavnim védeckym zamérenim je struktu-
ra a evoluce rostlinnych genomd, aplikace
pritokové cytometrie k analyze jaderného
genomu, mapovani a sekvenovani genomd
zemédélsky vyznamnych plodin. Béhem
své védecké kariéry absolvoval celou radu
odbornych stazi a je autorem vice nez 150
¢lankd v impaktovanych &asopisech, editorem
dvou knih a resitelem nebo ¢lenem fresitelské-
ho kolektivu u vice nez 22 projektd.

prof. RNDr. Jozef Samaj, DrSc.

V ramci Centra je vedoucim vyzkumného
programu Rostlinné biotechnologie a také
oddéleni bunécné biologie. Vystudoval PrF
Univerzity Komenského v Bratislavé, ptsobil
mj. na Biocentru Videriské Univerzity a na
Institute of Cellular and Molecular Botany,
University of Bonn. Od roku 2009 je profeso-
rem botaniky na PFF UP, kde také plsobi. Je
autorem vice nez 100 odbornych védeckych
publikaci, vénujicich se vyzkumu v oblasti
molekularni bunéc¢né biologie rostlin, moleku-
larni biologie a biochemie, proteomiky, rostlin-
né biotechnologie, cytoskeletonu, signallingu,
vezikularniho transportu, endocytdzy a stresu.
Je c¢lenem nékolika védeckych spolecnosti a
doposud byl FeSitelem nebo spoluresitelem
vice neZ 20 grantovych projektd.

Ing. Karel Dusek, CSc.

Je  vedoucim vyzkumného programu
Fytofarma, genetické zdroje zelenin, léCivych,
aromatickych a koreninovych zelenin a
vedoucim oddéleni genetickych zdrojt zelenin,
Iécivych rostlin a specidlnich plodin. Vzdélani
ziskal na fakulté agronomické, Vysoké skole
zemédélské v Brné, externi kandidatské
studium ukoncil na Zemédélské akademii
Timirjazeva v Moskvé. Ing. Dusek se vénuje
vyzkumu zameéreném na Slechténi zelenin,
Iécivych, aromatickych a koreninovych rostlin.
Jeho pracovisté, VURV v. v. i., se také vénuje
shromazdovani a udrzovani genetickych zdrojt
a jejich vyuZiti ve Slechténi. Je autorem vice
nez 40-ti pvodnich odbornych praci, ¢lenem
deviti védeckych a odbornych spolecnosti a
resitelem nebo spolufesitelem narodnich a
mezinarodnich vyzkumnych projektd. Je také
spoluautorem plvodni éeskoslovenské odriidy
levandule Beata

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

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

is the head of the research program Phytofarm
and Genetic Resources of Vegetables, Medici-
nal, Aromatic and Culinary Plants and the
head of the department of Genetic Resources
for Vegetables, Medicinal and Special Plants.
He graduated from the University of Agricul-
ture Brno, Faculty of Agronomy, external
candidate study finished at K. A. Timiryazev
Agricultural Academy, Moscow. He is specia-
lized in the breeding of vegetable, medicinal,
aromatic and culinary plants. His department
is also involved in the collection and preser-
vation of genetic resources and their utiliza-
tion 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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PODILY SUBJEKTU PROJEKTU NA CELKOVEM OBJEMU PROJEKTU

£ Ues AV CR
IEB AS CR

NAZEV CASTKA (KC) V%
PARTNER AMOUNT (CZK) IN %
Univerzita Palackého v Olomouci
Palacky University Olomouc 324117 668 72%
Ustav experimentdini botaniky AV CR, v. v. i.
Institute of Experimental Botany AS CR 60725 003 13%
Vyzkumny ustav rostlinné vyroby, v. v. i.
Crop Research Institute cie sl il L2t
CELKEM / TOTAL 451 757 770 100 %
PREDSTAVENSTVO A RADA CENTRA
JMENO CLENA FUNKCE INSTITUCE
MEMBER POSITION INSTITUTION

prof. RNDr. Juraj SEVCIK, Ph.D.

doc. RNDr. Eva ZAZIMALOVA, CSc.

. Dr.Ing. Pavel CERMAK

' RNDr. Ladislav SNEVAIS

p—— ch. Miroslav PETRIK

prof. RNDr. Miroslav MASLAN, CSc.

predseda Rady Centra a clen
Pfedstavenstva Rady Centra
Chairperson of the Board of Directors and
Board Member of the Council of the Centre

¢len 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

Dékan Prirodovédecké fakulty
Univerzity Palackého v Olomouci
Dean of the Faculty of Science, Palacky
University in Olomouc

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

Director of the Institute of Experimental
Botany AS CR

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

Director of the Crop Research Institute
Rektor Univerzity Palackého !
v Olomouci
Rector of Palacky University,Olomouc 1
Zastupce Statutarniho mésta
Olomouc

Representative of the Statutory City of
Olomouc

Zastupce Olomouckého kraje
Representative of the Olomouc Region

— il

Ing. Ladislav JERABEK
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¢len Rady Centra
Member of the Council of the Centre
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Zastupce Ministerstva
zemédélstvi CR
Representative of the Ministry of

Agriculture
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VEDECKA RADA CENTRA

JMENO CLENA
MEMBER

doc. Ing. Jaroslav DOLEZEL, DrSc.

prof. Ing. Miroslav STRNAD, DSc.
prof. Mgr. Marek SEBELA, Dr.
prof. RNDr. Jozef SAMAI, DrSc.

doc. RNDr. Petr ILIK, Ph.D.

Mgr. Jan BARTOS, Ph.D.

Ing. Karel DUSEK, CSc.

prof. Ing. Olga VALENTOVA, CSc.

prof. RNDr. Ji¥i FAJKUS, CSc.

doc. Ing. Antonin DREISEITL, CSc.

Ing. Vit KUBESA

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

N
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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 Védecké Rady Centra

Scientific Board of the Centre Member

Clen Védecké Rady Centra

Scientific Board of the Centre Member

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
Externi akademicky ¢len
Védecké rady Centra

Scientific Board of the Centre External
Academic Member

Externi akademicky ¢len
Védeckeé rady Centra

Scientific Board of the Centre External
Academic Member

Externi ¢len Védecké rady
Centra

Scientific Board of the Centre External
Member

Externi ¢len Védecké rady
Centra

Scientific Board of the Centre External
Member

Externi ¢len 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 experimentdlni 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.

Teva Czech Industries s.r.o.
Teva Czech Industries. Ltd.

Vice President of the European Federation
of Biotechnology

Vice President of the European Federation of
Biotechnology
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zahrnuje vyzkum v oblasti rostlinnych proteing,

zejména enzyml a strukturnich a regulaénich
proteinl, pripravu proteinl pomoci strategie rekom-
binantni exprese, pfipadné cestou efektivni izolace
z biologického materidlu. V ramci Centra je rozvije-
na spolecna cinnost s ostatnimi védeckymi programy,
tykajici se role proteinl ve fyziologickych procesech
rostlin a jejich interakce s pfirodnimi ¢i syntetickymi
latkami (napf. potenciadlnimi IéCivy). Vyzkumna cCinnost
je zamérena predevsim na rostlinné enzymy s perspek-
tivou primyslového vyuZiti. Mimo jiné jsou studovany
aminoxidasy, které mohou slouzit pro testovani jakos-
ti potravin a jinych zemédélskych produktl na zakladé
obsahu amind. Komeréni vyuziti aldehyddehydrogenas
se jevi atraktivnim pfi detekci aldehydovych kontami-
nantl v potravinach, pti diagnostice v mediciné a napfi-
klad také pfi biotechnologické vyrobé organickych latek.
Pfirozené vlastnosti enzym{ Ize zdokonalovat pomoci
mutageneze, chemické modifikace ¢i imobilizace na
pevny nosic.

V roce 2011 byly za pomoci tandemové hmotnost-
ni spektrometrie analyzovany glykopeptidy ziskané
Stépenim enzymu cytokininoxidasy/dehydrogenasy a
byly potvrzeny strukturni informace ziskané z drivéj-
$ich experimentll. Metodika byla Uspé&$né uplatnéna i
pro analyzu sacharidovych Fetézcd v lidském imunoglo-
bulinu tfidy A. V réamci Cesko-rakouského vyzkumného
projektu probihala tvorba databdaze MALDI hmotnost-
nich spekter povrchovych proteinG plisni a padli, které
vyvolavaji zavazné choroby kulturnich rostlin (slunec-
nice, salat, rajce). Tato databaze bude v budoucnu
slouzit k rychlé identifikaci polnich izolatd z infikova-
nych rostlin. V ramci tohoto vyzkumného programu se
také zabyvame vyvojem metodiky pro analyzu obsahu
imunitnich peptidd u véel, aktualné jsou v soucasnos-
ti optimalizovany podminky chromatografické separa-
ce materidlu ziskaného z infikovanych vcelich délnic a
jejich detekce a nasledna kvantifikace pomoci hmotnost-
ni spektrometrie.

Nové zahajovanym projektem je optimalizace
metody pro kovalentni modifikaci vysoce bazickych
véelich imunopeptidt nesoucich velky pocet amino-
kyselin argininu. Modifikace povede ke snizeni
bazicity té&chto peptidl, a tim ke zlepseni chromato-
grafickych vlastnosti na reverzni fazi. Dalsim projek-
tem, ktery postoupil z faze ptipravy afinitnich sorbetd,
je studium vazebnych proteinl interagujicich s derivaty
rostlinnych hormont, zejména cytokinind. Byly Uspé&s-
né optimalizovany podminky pro izolaci téchto proteinti
a jejich naslednou identifikaci. Byly dokonceny optima-
lizace zékladnich krok{ izolace proteint na sorbentu
s kovalentné imobilizovanym aromatickym cytokininem.
Projekt pokracuje ve dvou smérech. Prvni smér je pouzi-
ti soli a kompetitord k potladeni nespecifické interakce
afinitniho nosice s proteiny pfitomnymi v komplexnim
rostlinné lyzatu. Druhym smérem je pouziti proteomic-
kého pristupu oznacovaného jako ,shotgun proteomics®.
Tento pristup je dllezity z hlediska urychleni celkové
identifikace zachycenych proteint a také pro kvantifikaci.
Shotgun pfistupem bylo zatim mozné identifikovat pouze
abundantni proteiny. Daldi interaktory zlstaly skryté,
coz bylo dokazano paralelnim experimentem s gelovou
predseparaci proteind, S$tépenim v gelu a identifikaci
proteini v jednotlivych gelovych frakcich. Sestavend
metodika izolace proteind na afinitnim sorbentu je plné
funkéni a vyuzitelnad v kombinaci s rozdélenim zachyce-
nych protein{l denaturujici gelovou elektroforézou.

Soucasné jsou optimalizovany postupy pro kvanti-
fikaci proteint v rostlinném materidlu zaloZzené na
izotopovych znackach a také na ,labelfree" kvantifi-
kaci bez znaceni. Proteiny izolované z thylakoidnich
membran chloroplastd pomoci CN-PAGE byly identi-

Vyzkumn{/ program Proteinova biotechnologie
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des research in the field of plant proteins, especial-

ly enzymes and structural and regulatory proteins
and the preparation of proteins using recombinant ex-
pression strategies, possibly through effective isolation
from biological material. The Center develops joint acti-
vities with other scientific programs relating to the role
of proteins in the physiological processes of plants and
their interactions with natural or synthetic substances
(eg potential drugs). Our research is focused primarily
on plant enzymes with the prospect of industrial applica-
tions. Among other enzymes studied are aminoxidases.
These enzymes can be used for testing the quality of
food and other agricultural products based on the con-
tent of amines. Commercial use of other enzymes, such
as aldehyde dehydrogenases, can be attractive in food
chemistry where aldehydic contaminants in food can be
detected or in medicine. The natural properties of en-
zymes will be improved through mutagenesis, chemical
modification or immobilization on a solid carrier.

In 2011, a tandem mass spectrometry analysis of
glycopeptides derived by enzyme cytokininoxidase / de-
hydrogenase cleavage was used and confirmed by struc-
tural information obtained from previous experiments.
The methodology was successfully applied to the ana-
lysis of carbohydrate chains of human immunoglobulin
class A. In the Czech-Austrian research project, a data-
base of MALDI mass spectra of surface mold and mildew
proteins has been created. These molds and mildews can
cause serious diseases in cultivated plants (sunflower,
lettuce, tomato). The database will be used for the rapid
identification of field isolates from infected plants
in the future. A method for analyzing the
im- ./'““ . Mune peptide profile of

Rl S ~. bees has also been

s developed and
\currently the-
re are op-

™. timal

-
i

The protein biotechnology research program inclu-

condi-
tions for
the chroma-
tographic sepa-
ration of material
from infected bee wor-
kers and subsequent dete-
ction and quantification using
mass spectrometry.

One recently launched project is
optimization of a method for covalent mo-
dification of highly basic bee immunopeptides
carrying large amounts of arginin amino acid. Modifica-
tion leads to basicity decreasing these immunopeptides
and thus to improving chromatographic properties in
reversed phase. Another project which began with the
preparation of affinity sorbents, continues via isolation of
binding proteins which interact with derivatives of plant
hormones especially cytokinins. The conditions for the
isolation of these proteins and their subsequent identifi-
cation have been successfully optimized. Also completed
is optimization of the basic steps of protein isolation on
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fikovany pomoci MALDI. V soucasnosti je rozvijena
metoda detekce oxidativniho stresu rostlin pomoci
meéreni spontanni biofotonové emise pri hypersenzitiv-
ni reakci rostlin. Podarfilo se napfiklad zmapovat Sireni
»oxidativni viny" v listech tabaku infikovanych bakteri-
emi Pseudomonas. Byla studovana tvorba reaktivnich
forem kysliku v biologickych systémech (sinice, zelené
Fasy) pomoci elektronové paramagnetické resonancni
spektroskopie. Mira oxidacniho poskozeni biologickych
systémd byla monitorovana pomoci velmi slabé fotono-
vé emise. Dale byly feseny metodické otazky neinvaziv-
niho stanoveni koncentrace fotosyntetickych pigmentt
v rostlindch pomoci parametrli spekter diftizni odrazi-
vosti listl. Dokonéujeme studii premény heterocyklic-
kych aminoaldehydli rostlinnymi enyzymy aminoalde-
hyddehydrogenasami. Testovano bylo vice nez tficet
syntetickych sloucenin, u vétsiny z nich byla prokazana
vlastnost vystupovat jako substrat daného enzymu. Pro
vysvétleni rozdild v efektivité premény bylo provedeno
molekulové modelovani enzymové struktury s vazanym
substratem. Aminoaldehydehydrogenasa se na zakladé
uvedenych vysledkd zda byt vhodnym nastrojem pro
pripravu syntetickych karboxylovych kyselin odvoze-
nych od dusikatych heterocykli. Déle je v rdmci tohoto
programu rozpracovana metoda stanoveni monohydro-
xy- a dihydroxyderivatl cytokinini pomoci UPLC-MS/MS
a metoda HPLC-ELSD pro analyzu sacharidl. Bylo prove-
deno klonovani a exprese dvou rostlinnych aldehydde-
hydrogenas 7 (ALDH7) z hrachu a kukufice. Dale byla
provedena analyza expresu genu v rtznych orgédnech
kukufice metodou real-time PCR. Podobné byla prove-
dena analyza exprese dvoulgenﬂ ALDH10 z rajCete a tri
genti ALDH10 z kukutice. Uspé&sné byly klonovany dva
geny ALDH z rodiny 2 a dva geny ALDH z rodiny 3. Byla
provedena cela sada testovacich izolaci pro kompletni
kontrolu metodiky. V soucasné dobé probiha bioinfor-
maticka analyza ziskanych hmotnostnich dat pomoci
publikovanych a pro védecké tymy volné dostupnych
komplexnich bioinformatickych metod. Vysledky jsou
soucasti pripravované publikace veénované chemické

sorbent with covalent immobilized aromatic cytokinin.
The project continues in two ways: the first is use of
salts and competitors to suppress nonspecific interaction
of affinity sorbent with proteins present in complex plant
lysate. The second is using the proteomic approach, so-
called “shotgun proteomics”. This approach is important
owing to the acceleration of complex identification of
captured proteins and also for quantification. The shot-
gun approach so far has allowed us to identify only abun-
dant proteins. Other interactors are still hidden as was
shown in a parallel experiment with gel pre-separation
of proteins, cleavage in gel and protein identification in
individual gel fractions. Elaborated methodology for pro-
tein isolation on affinity sorbent is fully operational and
applicable in combination with division of captured pro-
teins by denaturating gel electrophoresis.

The same procedures were optimized for the quan-
tification of proteins in plant materials that were based
on isotopic labeling and also on ,labelfree™ quantification
without markings. Proteins isolated from thylakoid mem-
branes of chloroplasts using CN-PAGE were identified by
MALDI. Currently, a method for detection of oxidative
stress in plants by measuring the spontaneous emissi-
on at bio-photon hypersensitivity reaction of plants. We
managed, for example, to map the spread of the , oxida-
tive wave" of tobacco leaves infected with Pseudomonas
bacteria. Creation of reactive oxygen forms was studied
in biological systems (cyanobacteria, green weed) using
electron paramagnetic resonance spectroscopy. The
rate of oxidative corruption of biological systems was
monitored by ultraweak photon emission. The following
methodology questions were resolved in relation to the
non-invasive determination of photosynthetic pigment
concentrations in plants using spectrum parameter of
diffuse reflection of leaves. The enzyme cytokininoxida-
se/ dehydrogenase has been studied by electrochemical
methods. A large number of isozymes of selected alde-
hyddehydrogenase of maize in recombinant form were
prepared in a host microorganism as well as homologous
variants of ‘antigitin from various plants. We also opti-
mized the preparation of a recombinant plant enzyme
sulphitoxidase. We are about to complete the study of
conversion of heterocyclic aminoaldehydes by the plant
enzymes aminoaldehyde dehydrogenases. We have tes-
ted more than thirty synthetic compounds and most of
them have been shown to act as enzyme substrates. The
molecular modeling of enzyme structures was carried
out with bound substrate to explain differences in the ef-
ficiency of conversion. Aminoaldehyde hydrogenase ap-
pears to be a suitable tool for the preparation of synthe-
tic carboxylic acids derived from nitrogen heterocycles
on the basis of these results. Furthermore, we develo-
ped a method for the determination of monohydroxy-
and dihydroxyderivatives of cytokinins via UPLC-MS/MS
and the HPLC-ELSD method for the analysis of carbo-
hydrates. We carried out cloning and expression of two
plant aldehyde dehydrogenases 7 (ALDH7) from pea and
maize. Further, an analysis of gene expression in various
organs of maize by real-time PCR has been performed.
Similarly, analysis of the expression of two tomato ge-
nes and ALDH10 three ALDH10 maize genes has been
performed. We successfully cloned two genes ALDH from
family 2 and two genes ALDH from family 3. A set of test
insulation for complete control methodology of affinity
chromatography of cytokinin related proteins has been
carried out. We are working on analysis of the bio data
and we will compare-them- to the data published by the
scientific teams. The results will be part of an upcoming
publication-devoted to chemical proteomics in plants.

Another sub-project is study of the biosynthesis of
aromatic cytokinins. Here we will be screening aromatic
cytokinins in different varieties of poplars that were cho-
sen as. the best biological model. Currently, we have 13
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proteomice v rostlinach. DalSim dil¢éim projektem je
studium biosyntézy aromatickych cytokinint. Zde je
realizovan screening aromatickych cytokinin v réznych
odrlidach topoll, aby byl vybran nejvhodné&jsi biologic-
ky model. K dipozici je 13 polozek z genofondu Ustavu
lesniho hospodafstvi a myslivosti Uherské Hradiste,
v.v.i AV CR. Pomoci méfeni odezvy aktivity isoenzymu
1 aminoaldehyddehydrogenasy z rajéete (LeAMADH1)
byl analyzovan obsah aldehydovych pfimési v alkoho-
lickych napojich (destilaty). Pfimé davkovani napoje do
reakéni smési umoznilo stanoveni celkového obsahu,
po zahusténi vzorkd vakuovou centrifugaci bylo mozné
urcit obsah netékavych vyssich aldehydovych sloucenin.
V projektu diagnostiky rostlinnych patogend ze skupiny
plisni a padli pomoci hmotnostni spektrometrie MALDI-
TOF probihd identifikace markerovych proteint z profi-
lovych spekter salatové plisné Bremia lactuceae. Vyuzi-
va se pfitom cesty sekvenéni analyzy peptidl ziskanych
proteolytickym Stépenim analyzovanych proteind po
separaci jednorozmérnou gelovou elektroforézou.

items from the gene pool of the Institute of Forestry and
Wildlife Uherské Hradisté.

The content of isozyme 1 from tomato (LeAMADH1)
was analysed by measuring the response activities of
aminoaldehyde dehydrogenase of aldehyde impurities in
alcoholic beverages (spirits). Direct dosing of drinks to
the reaction mixture allowed the determination of total
content of samples after their concentration by vacuum
centrifugation to determine the content of non-volatile
compounds of higher aldehydes. One ongoing project is
related to plant pathogen diagnosis of mold and mildew
using MALDI-TOF for the identification of marker protein
profile spectra of the lettuce fungus Bremia lactuceae. It
uses the path of sequential analysis of peptides obtained
by proteolytic cleavage of proteins analyzed after the se-
paration of one-dimensional gel electrophoresis.
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vany mechanismy zakladnich Zivotnich pochodl

v rostlinné i ZivocCisné bunce. Tyto procesy jsou
analyzovany na rliznych Grovnich zahrnujicich regulaci
genové exprese, funkéni organizaci signalnich a regulac-
nich drah, mechanismus ptsobeni ristové regulacnich
latek, agonistd a antagonistd cytokinind, véetné vysled-
ného fyziologického efektu, ktery se mlze projevit
v bunécném cyklu, bunécné a listové senescenci atd.,
a mlZe mit Zadouci Gc¢inky na produkci zemédélskych
plodin (zkraceni stonku, zvéteni plodl, zvyseni G¢innosti
fixace vzdu$ného kysliku atd.). Jeden z hlavnich smérd
tohoto vyzkumného programu zahrnuje vyvoj novych
malych molekul specificky interagujicich s klicovymi
proteiny signalnich a regulacnich drah v burice, studi-
um jejich biologickych G¢inkd a vyvoj metod analyzy
rostlinnych hormon( a s nimi souvisejicich latek, napfi-
klad ligandG pro afinitni chromatografii proteini souvi-
sejicich s cytokininy. Nedilnou soucasti tohoto vyzkum-
ného projektu je vyhleddvani metabolitl rostlin nebo
prekurzorG a derivatl signalnich molekul se specifickymi
biologickymi ucinky, vyuzitelnymi napfiklad v potravi-
naiském, farmaceutickém nebo kosmetickém primysilu.
V roce 2011 jsme dokondili vyvoj nové analytické
metody pro izolaci a kvantifikaci cytokininG (CKs), kterd
kombinuje jednostupnovou purifikaci z malych mnozstvi
rostlinného materidlu s ultra-uc¢innou vysokotlakou
kapalinovou chromatografii a rychle skenujici tande-
movou hmotovou spektrometrii. V tomto roce jsme
také vyvinuli celou fadu uc¢innych derivatd rostlinnych
hormond kinetinu a isopentenyladeninu, z nichZ nékteré
vykazuji vyznamnou antisenescencni aktivitu, a zkoumali
jsme mozny mechanismus ucinku téchto latek. Vsechny
slouceniny byly charakterizovany pomoci ES+ hmotové
spektrometrie a 1H-NMR a poté testovany v kalusovém,
Amaranthovém a senescenc¢nim testu. Schopnost slouce-
nin interagovat s cytokininovymi receptory AHK3, CRE1/
AHK4 z Arabidopsis thaliana a s ZmHK1 a ZmHK3a ze
Zea mays byla stanovena v bakterialnim testu. Nékte-
ré z pripravenych z N9-substituovanych kinetind mély
vyrazné vyssi biologickou aktivitu nez samotny kinetin,
avsak v receptorovém testu meély obecné negativni

Vra’mci tohoto vyzkumného programu jsou studo-

o = &

efekt. Schopnost sloucenin zpomalovat senescenci extir-
povanych listd péenice kladné& korelovala s jejich vlivem
na peroxidaci membranovych lipidi. Nase vysledky byly
rovné? ve shodé s profilem exprese genli zapojenych
v percepci, senescenci a stresové odpovédi (Mik et al.
2011). Zajimal nas také benefit, ktery nové deriva-
ty prindseji rostlindm, v nasem pripadé semenackim
kukufice. Zjistili jsme, ze vhodna substituce téchto latek
v misté N9 atomu purinového skeletu potlacuje znamy
problém aromatickych cytokininG ptidanych k médiu —
zakrnovani korene. Naopak, nové pripravené derivaty
nikterak ristu kofene nebrani. N9-substituované deriva-
ty cytokinini jsou navic na rozdil od klasickych cytoki-
ninG velice dobfe transportovatelné cévnimi svazky
do nadzemni cCasti rostliny, a proto pfi aplikaci zaliv-

cesses in both plant and animal cells. These processes
are analyzed at different levels, including regulation
of gene expression, functional organization of signaling
and regulatory pathways, the mechanism of action of
growth-regulatory substances, agonists and antagonists
of various processes, including any resulting physiologi-
cal effects on the that may occur in the cell cycle, cell
senescence etc. and which may have desirable effects
on the production of agricultural crops (shortening of the
stem, fruit enlargement, fixation of air oxygen, etc.).
One of the main directions of this research program
involves the development of new small molecules that
specifically interact with key signaling proteins and regu-
latory pathways in the cell, the study of their biological
effects and development of methods for the analysis of
plant hormones and related substances, such as ligands
for affinity chromatography of proteins associated with
cytokinins. An integral part of this research project is
to find plant metabolites/ precursors and derivatives of
signaling molecules with specific biological effects, which
could be used in the food, pharmaceutical and cosmetic
industries. In 2011, we completed the development of
new analytical methods for the isolation and quantifica-
tion of cytokinins (CKs), which
combines one-step purifi-
cation of small quantities
of plant material with
ultra-efficient  high-
pressure liquid
chromatography
and fast scan-
ning tan-
dem mass

In this research program, we study the basic life pro-

spectrometry. We also developed a group of active de-
rivatives derived from the plant hormones kinetin and
isopentenyladenine. Some of these derivatives exhibited
significant senescence delay activity and we examined
the possible mechanism of action of these substances.
All compounds were characterized by ES+ mass spectro-
metry and 1H-NMR, and then tested in the tobacco cal-
lus, Amaranthus and detached wheat leaf senescence
bioassay. The ability of the compounds to interact with
cytokinin receptors AHK3, CRE1/AHK4 from Arabidopsis
thaliana and ZmHK1 and ZmHK3a from Zea mays was
determined in the bacterial bioassay. Some of the pre-
pared N9-substituted kinetins had significantly higher
biological activity than kinetin itself, but the derivatives
did not interacted with cytokinin receptors. The ability of
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kou mohou pozitivné pdsobit na autotrofni pletiva bez
nutnosti postfiku. Na Gcinky téchto latek byla podana
prihlaska vynalezu PV 2010-670 v CR jiz v roce 2010
a v roce 2011 jsme rozsifili patentovou prihlasku na
mezinarodni zadost o pfihlasku vynalezu podle smlou-
vy PCT. Vynalez se tyka pravé pouZiti 6-substituova-
nych 9-halogenoalkyl purint pro regulaci rdstu a vyvoje
rostlin, rostlinnych organt a bunék, ptipravki obsahuji-
cich tyto derivaty. V souvislosti s lokalizaci receptorové
domény cytokininli také pracujeme na oznadeni cytoki-
ninovych derivatl fluorescenéni znackou a podafilo se
né&m pripravit takové znacené derivaty cytokinin{, které
si uchovaly cytokininovou aktivitu, coz u téchto derivatd
neni pravidlem. Studovali jsme také vyznam cytokini-
nd v prabéhu vernalizace ozimé tepky (Brassica napus
L. var. oleifera, cv. Gorczanski). Vysledky naznacuiji, ze
cytokininy, specidlné cis-zeatin-typ cytokinind (specialni
typ isoprenoidnich cytokininﬁ),g’sou zapojeny v genera-
tivnim vyvoji vzrostnych vrcholu B. napus vlivem verna-
lizace.

Dalsi derivaty, které jsme v ramci tohoto vyzkum-
ného programu zkoumali, pfinesly netusené vysled-
ky. Inhibice cyklin-dependentnich kinas (CDK) témito
malymi molekulami odvozenymi od cytokinint se ukaza-
la jako zajimava strategie pro lé¢bu nadorli, zejména
vzhledem k deregulaci CDK vyskytujicich se s vysokou
frekvenci v nadorech lidskych. Vyvinuli jsme a charak-
terizovali novou skupinu inhibitorti CDK2, které napodo-
buji cytokininovou molekulu s pyrazolo[4,3-d]pyrimi-
dinovym heterocyklem - jako molekularnim zakladem.
Nékteré z téchto molekul, zejména jedna, CAN508, byly
schopny inhibovat -migraci a tvorbu trubicek u endotelial-
nich bunék a kromé toho redukovat fosforylaci C-termi-
nalni domény RNA polymerasy II a inhibovat syntézu
mRNA v endotelidlnich burikach. Tato zjisténi naznacuji,
ze P-TEFB by mohl byt atraktivnim cilem anti-angiogenni
terapie (Krystof et al. 2011).

Byly pripraveny nové, vysoce ucinné N6-substituo-
vané derivaty 2-chloradenosinu a bylo zjisténo, ze Cast
z nich ma anti-senescencni aktivitu na buriky rostlinnég,
zatimco jind podskupina ma vyraznou protizanétlivou
aktivitu a bylo zahajeno dikladnéjsi in vitro testovani
téchto latek.

compounds to slow the senescence of detached wheat
leaves positively correlated with their effect on membra-
ne lipid peroxidation. Our results were also consistent
with the expression profile of genes involved in percep-
tion, senescence and stress responses (Mik et al. 2011).
We were also interested in the benefits that the new
derivatives can have for plants, in our case the seed-
lings of maize. We found that the substances with ap-
propriate substitution at the N9 atom of a purine moiety
suppressed the known problem of aromatic cytokinins
added to the medium - root atrophy. Conversely, the
newly prepared derivatives do not prevent root growth.
N9-substituted derivatives of cytokinins are also, in con-
trast to the classical cytokinins, well transportable to the
shoots, and therefore the application of irrigation can
positively affect autotrophic tissues without the need for
spraying. The effects of these substances was described
in the filed patent application PV 2010-670 in 2010 and
in 2011, we expanded to international patent application
under PCT contract. The invention relates to the use of
6-9-substituted purines halogenoalkyl for the regulati-
on of plant growth and development, plant organs and
cells, and for preparations containing these derivatives.
In connection with the localization of the cytokinin re-
ceptor domain, we were also working on labeling of the
cytokinin derivatives by fluorescent label. Currently, we
are able to prepare such fluorescent cytokinin derivati-
ves. These maintain their cytokinin activity which is not
a rule in these derivatives.

We studied the importance of cytokinins during
vernalisation of winter oilseed rape (Brassica napus L.
var. oleifera, cv. Gorczanski). The results suggest that
cis-zeatin-type cytokinins (isoprenoid cytokinins), in
particular are involved in the development of generative
shoots during vernalisation of B. napus. We have also
prepared different derivatives within the frame of this
research project and these have produced some rather
unexpected results. These small molecules are derived
from cytokinins and we proved that they act as inhibi-
tors of cyclin-dependent kinases (CDK). This fact see-
med to be an interesting strategy for the treatment of
tumors, especially those due to the deregulation of CDK
occurring in human tumors with a high frequency. We

Byla pfipravena velmi G¢inna andloga. pfirozené se
vyskytujiciho rostlinného cytotoxického saponinu OSW-1
a to ze snadno dostupného steroidniho 16B8,17a,22-trio-
lu. Nova 22-deoxo-23-oxa analoga OSW-1 byla testova-
na na panelu osmi nadorovych bunécnych linii a také na
lidskych koZnich fibroblastech. Tato analoga byla o néco
méné aktivni.nez OSW-1, ale mnohem méné cytotoxic-

have developed and-characterized a new group of CDK2
inhibitors that mimic the cytokinin molecule with the
pyrazolo.[4,3-d] pyrimidine -heterocycle. Some of these
molecules, especially-one marked as CAN508, were able
to.inhibit the formation and migration of endothelial cells
in-tubules. In'addition, they reduced phosphorylation of
the C-terminal domain of RNA polymerase II and inhibi-
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ka pro lidské kozni fibroblasty. Nové derivaty indukova-
ly koncentracné a casové zavislou apoptdzu v savcich
nadorovych bunkach provazenou aktivaci kaspasy-3
(Maj et al. 2011).

Zvysena pozornost byla vénovana i dalsi tfidé rostlin-
nych hormonl a to brasinosteroidim. Podafilo se nam
zavést testovani téchto latek na steroidnich receptorech
a v soucasné dobé probihaji prvni analyzy vztahl mezi
strukturou a aktivitou téchto latek.

Byla vyvinuta nova analytickd metoda pro isola-
ci a kvantifikaci isoflavonoidi a jim pfibuznych latek,
ktera kombinuje jednostupriovou purifikaci z malych
mnozstvi rostlinného materialu s ultra-ucinnou vysoko-
tlakou kapalinovou chromatografii a hmotovou spekt-
rometrii (UPLC-ESI-MS/MS) pro stanoveni 26 slouce-
nin, z toho 15 isoflavonoidd. Tato velmi rychld a citliva
metoda mizZe byt aplikovéna pfi kvantifikaci isoflavono-
idG a pribuznych biologicky aktivnich sloucenin v rostli-
nach i v potravinach. ]

Byl pfipraven polni aredl na Slechtiteld 11 pro Gcely
polnich pokus(. Pfiprava pozemku spocivala v odpleve-
leni totalnim herbicidem, kultivaci pady mélkym kypre-
nim a opakovanym herbicidnim postfikem. Po urovnani
pozemku byl zaloZen pokus s ozimou fepkou (bé&Zici
projekt TACR - Dr. Spichal, ¢. TA01010861) o 15 varian-
tach ve 4 opakovanich. Ackoliv byl pokus negativné
ovlivnén suchem v obdobi vzchazeni rostlin, podafilo se
nam pomoci molekularné-biologickych technik proka-
zat, Ze tzv. ,koutovani® (aplikace chemicky aktivnich
latek na dormantni semena) novymi derivaty cytokini-
nd ovliviiuje homeostazi endogennich cytokinint a jejich
metabolismus i mésic po vzejiti rostlin a mtze tak zvyso-
vat jejich toleranci k nepfiznivym podminkam prostie-
di ¢i zkvalitnovat zemeédélské atributy plodiny.Dale byla
pripravena plocha pro pokusy v ramci stejného projek-
tu s ozimou psenici. V ramci spoluprace s Vyzkumnym
Ustavem rostlinné vyroby, v. v. i. bylo vyuzito materi-
alné-technického vybaveni a personalnich kapacit pri
zalozeni a vedeni nadobovych pokust s fepkou jarni,
jeCmenem jarnim a kukufrici. Téchto kapacit bylo vyuZi-
to také v pfipravé pozemkdl uréenych na polni pokusy.
VURYV, v. v. i. se v kooperaci s dalSimi Gcastniky a pod
vedenim UP zucastnila jako partner v navrhu projek-
tu do verejné soutéze TACR - program ALFA, projekt
s nazvem ,Eliminace biotické a abiotické stresové zatéze
polnich plodin pomoci exogenni aplikace latek ovliv-
nujicich metabolické procesy v rostlinach® a projekt
ziskala. Hlavnim smérem vyzkumu tohoto projektu je
vyvoj novych chemickych latek specificky interaguji-
cich s klicovymi proteiny signalnich a regulacnich drah
v rostlinné burice, studium téchto biologickych Gcinkd a
vyvoj metod analyzy rostlinnych hormonll a souviseji-
cich latek.

ted mRNA synthesis in endothelial cells. These findings
suggest that P-TEFs B could be used in anti-angiogenic
therapy (Krystof et al. 2011).

This year were also prepared new, highly efficient
N6-substituted derivatives of 2-chloroadenosine. It was
discovered that some have strong anti-senescent activi-
ty in plant cells, while another subgroup has significant
anti-inflammatory activity. For this reason, we have ini-
tiated more thorough in-vitro testing of these interesting
substances.

We also developed very effective analogues of the
naturally occurring cytotoxic plant saponin OSW-1 from
the easily accessible steroid 163,17,22-triol a. The new
22-deoxo-23-oxa analogues of OSW-1 were tested on a
panel of eight tumor cell lines as well as in skin human
fibroblasts. These analogues were slightly less active
than OSW-1, but much less cytotoxic to human dermal
fibroblasts. New derivatives induced concentration and
time-dependent apoptosis in mammalian tumor cells ac-
companied by activation of caspase-3 (Maj et al. 2011).

Increased attention has also been paid to another
class of plant hormones called brassinosteroids. We in-
troduced the testing of these substances on steroid re-
ceptors and currently, we are analysing the relation-
ships between the structure and activity (S.A.R.) of the-
se compounds.

We have developed a new analytical method for the
isolation and quantification of isoflavonoids and related
substances. This combines one-step purification of small
quantities of plant material with ultra-efficient high-per-
formance liquid chromatography and mass spectrometry
(UPLC-ESI-MS/MS) for determination of 26 compounds,
of which 15 were isoflavonoids. This very rapid and sen-
sitive method can be applied in the quantification of is-
oflavonoids and related biologically active compounds in
plants and foods. The plot at Slechtitelli 21 was prepared
for the purposes of field trials. The preparation of the
field consisted of repeated spraying by total herbicide
weeding, cultivating and aerating the soil. We then expe-
rimented with 15 varieties of winter rape in 4 repetitions
(running project TACR - Dr. Spichal, No. TA01010861).
Although the trial was negatively affected by drought du-
ring the germination period, we succeeded in using mo-
lecular and biological techniques to demonstrate that the
»~coating" (application of chemically active substances in
dormant seeds) by new derivatives affected the home-
ostasis of endogenous cytokinins and metabolism even
one month after germination of plants. This can increase
their tolerance to adverse environmental conditions and/
or to improve the quality attributes of agricultural crops.
Further, the field area was prepared for experiments on
winter wheat. In cooperation with the: Crop Research
Institute (material and technical equipment as well as
personnel capacities) we established and conducted ex-

periments with spring rape, spring barley and corn. In

cooperation with other stakeholders under the direction
of UP, we part|CIpated in the project proposal to tender
the TACR - ALFA program, a project entitled , Elimination

‘of biotic ‘and abiotic stress load field crops through the

application of exogenous substances affecting metabolic
processes. in plants". We received the project. The mai
direction of this research project is the devel rm
new chemical substances that specifically i
key signaling proteins and regulatory p
plant cell, the study of biologiea
lopment of methods fer'@na
related substances
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ného projektu je systematicka prace na konstrukci

chromozomové specifickych BAC knihoven, jejimz
dlouhodobym cilem je pfiprava kompletni sady téchto
unikatnich genomickych zdrojd pro cely genom psenice.
Pomoci pritokové cytometrie bylo tfidéno dlouhé rame-
no chromozomu 7B pSenice a ziskana DNA klonovana do
vektoru BAC. Knihovna byla konstruovana ve spolupraci
s prof. O. A. Olsenem (Norwegian University, Norsko),
jeji kopie byla zaslana do IGA (Italie) na ,fingerprinting®.
Tato knihovna ma kdédové oznaceni TaaCsp7BLhA. Ob-
dobné byla také konstruovana knihovna specificka pro
dlouhé rameno chromozomu 7A, ktera je soucasti spo-
luprace s prof. R. Appelsem (Murdoch University, Aus-
tralie). Kopie knihovny byla zaslana do laboratofe Dr. M.
Luo (US Davis, USA) na ,fingerprinting". Tato knihovna
ma kodové oznaceni TaaCsp7ALhA. V souladu s planem
na rok 2011 byly zahajeny prace na pripravé konstruk-
ce knihovny 5DS, ktera je soucasti spoluprace s Dr. H.
Budakem (Sabanci University, Turecko). V ramci reseni
projektu konstrukce fyzické mapy 3DS byla izolovana
DNA BAC klonl z 3D poo-
IG (smésné vzorky DNA)
MTP (Minimum Tilling Path)
kontigové fyzické mapy.
Pro studium vyvoje pohlav-
nich chromozémt u rostlin
byla pfipravena genomicka O
BAC DNA knihovna Stoviku —
kyselého (Rumex acetosa) ~
ve spolupraci s Dr. R. Hob- =
zou. Pro screening knihov- T
ny radioaktivni hybridizaci
byly pfipraveny 3 sady vy-
soce hustotnich DNA filtrd.

Dale byl v tomto roce
rozpracovavan projekt za- TN
mérfeny na studium genu %
kveteni QFt.cri-3B.1 u psSe-
nice. V této fazi jsme za-
hajili fenotypovaci pokus
s cilem definovat podmin-
ky pro presnéjsi urceni fe-
notypu studovaného genu.
Rodi¢e mapovacich popula-
ci byli vysazeni a péstovani
za kontrolovanych podmi-
nek ve fytotronu. V pra-
videlnych intervalech byly
odebirany vzrostné meris-
tematické vrcholy (APEX) a
analyzovano stadium jejich
vyvoje. Pro presnéjsi ge-
netické mapovani studova-
ného genu QFt.cri-3B.1 bylo testovano 23 DNA marke-
ri na polymorfismus ve studované mapovaci populaci.
Dale byla izolovdna DNA z jedinci téméF izogennich
linii (NILs= near isogenic lines). Pro populaci odvoze-
nou od kultivaru Zlatka se jednalo o 49 vzorkl a obdob-
né pro linie odvozené od kultivaru Sandra se izolovalo
30 DNA vzork{. Nasledné byly DNA vzorky zaslany na
DArT (Diversity Array Technology) analyzu do Austalie.V
tomto obdobi také pokracovala prace na konstrukci fy-
zické mapy chromozomalniho ramene 3DS pSenice. Ve
sledovaném obdobi byla nejprve provedena manualni
editace jednotlivych kontigli podle pravidel vytvorenych
v ramci projektu TriticcaeGenome (www.triticeaegeno-
me.eu) v jehoZ ramci je tato mapa sestavovana. Pomoci
manualni editace se podafilo snizit pocet kontigl fyzické
mapy o0 20% z 1360 na 1092 s celkovou délkou fyzické
kontigové mapy 289 Mb. V soucasném stavu tak fyzicka
mapa pokryva 90% teoretické délky chromozomalniho
ramene 3DS.

Jednou z nejvyznamnéjsich aktivit tohoto vyzkum-

F. anmainacea

Fadd

search project is systematic work on the con-

struction of chromosome-specific BAC libraries. A
long-term goal of this particular project is to prepare a
complete set of these unique genomic resources for the
entire genome of wheat. Using flow cytometry, a long
arm of chromosome 7B of wheat was sorted and the
obtained DNA was cloned into BAC vectors. The library
was constructed in collaboration with prof. O.A. Olsen
(Norwegian University, Norway) and a copy was sent to
the IGA (Italy) on ,fingerprinting". This library has the
codename TaaCsp7BLhA. Similarly, a specific library for
the long arm of chromosome 7A was also designed. This
project is undertaken in collaboration with Prof. R. Ap-
pels (Murdoch University, Australia). Copies of the library
were sent to the laboratory of Dr. M. Luo (U.S. Davis,
USA) for ,fingerprinting". This library has the codename
TaaCsp7ALhA. In accordance with plan for 2011, work
has been done on preparing design libraries 5DS, which
are part of the collaboration with Dr. H. Budak (Sabanci
University, Turkey).

L. multiffarum

One of the most important activities of this re-

The DNA of BAC clones
was isolated from clones
3D pools (pooled samples
of DNA) MTP (Minimum
Tilling Path) within the fra-
me of the construction of
physical maps of 3DS. In
collaboration with Dr. R.
Hobza, we have prepared
a genomic DNA BAC libra-
ry of sour sorrel (Rumex
acetosa) to study the evo-
lution of sex chromosomes
in plants. 3 sets of high-
density DNA filters were
created for the radioactive
hybridization screening of
the libraries. In 2011, we
also started a project on
the flowering gene-QFt.
cri-3B.1 in wheat. At this
stage, we have begun a
phenotyping  experiment
to define the conditions for
accurate determination of
the phenotype of the stu-

%&\\H died gene. The parents of
Wiy, Elmet mapping populations were
i planted and grown under

controlled conditions in a

F. pratensis phytotron. Growing me-

ristem tips were collected

(APEX) and their stage of
development was analyzed at regular intervals. We tes-
ted 23 DNA markers for mapping polymorphisms in the
studied population for more precise genetic mapping of
the gene QFt.cri-3B.1. In addition, DNA was isolated
from specimens of almost isogenic lines (NILS = near
isogenic lines). 49 samples of DNA of cultivar Zlatko
and 30 samples of DNA of the lines derived from cultivar
Sandra were isolated. DNA samples were subsequently
sent to DART (Diversity Array Technology) analysis in
Australia. In this period, we also continued work on the
construction of physical maps of wheat chromosome arm
3DS. First, we manually edited contigs under the rules
created by the project TriticcaeGenome (www.triticeae-
genome.eu) under which this map is compiled. Manual
editing has reduced the number of physical maps contigs
by 20% from 1360 to 1092 with a total length of the con-
tig physical maps of 289 Mb. Currently, the physical map
covers 90% of the theoretical length of the chromosome
arm 3DS. Another partial objective set for this period
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DalSim dil¢im cilem vytyéenym pro toto obdobi bylo
ukotveni jednotlivych kontigd podél chromozomalniho
ramene na zakladé geneticky zamapovanych markerd a
dale porovnanim sekvenci pritomnych v kontizich s ge-
nomy piibuznych druhl s jiz sekvenovanym genomem,
a to ryzi a Brachypodiem. Pomoci gene-
ticky zamapovanych markerl se podafilo
ukotvit 99 kontigl odpovidajicich svoji
délkou 12,5% fyzické mapy (36,1Mb).
Pro porovnani sekvenci jednotlivych kon-
tig s genomy pribuznych druhl bylo
nejprve nutné vyvinout novou metodiku
ukotvovani sekvenci in silico. Za timto
Ucelem byly sekvenovany tridimenzional-
ni smésné vzorky DNA vytvorené z BAC
klonG fyzické mapy technologii Illumina.
Takto byla ziskana sekvence jednotlivych
vzorkd s pokrytim alespori 5X. Poté byly
smésné vzorky DNA BAC klonl in silico
mapovany na jednotlivé nizkokopiové
sekvence pochazejici z chromozomaini-
ho ramene 3DS. Pozitivni vzorky slouzily
k dopocitani adres BAC klond pro jednot-
livé sekvence. Pro tuto analyzu bylo tfeba
novych bioinformatickych pristupd kom-
binujicich nékolik nastroji pro analyzu
sekvenci DNA a skripty napsané v jazyce
Perl. Timto postupem se podafrilo prifa-
dit 30% (1266 z 6216) dostupnych niz-
kokopiovych sekvenci k BAC klondm a ukotvit tak 476
kontigd odpovidajicich 165,9 Mb (57% fyzické mapy).
Tato nova vysokokapacitni technologie ukotvovani kon-
tigl fyzické mapy in silico bude predmétem ptipravo-
vané publikace. V ramci spoluprace s Dr. Wolfgangem
Spielmeyerem (CSIRO Plant Industry, Black Mountain,
Australia) pokracovala prace na pozi¢nim klonovani genu
Yr49 proti rzi plevelové (Puccinia striiformis f. sp. tritici)
u pSenice.

was to anchore particular contigs along each chromo-
some arm on the basis of genetically mapped markers
and, to compare the sequences present in the genomes
contigs with the genoms of related species with so se-
quenced genome, such as rice and Brachypodium.

Using genetic markers, we managed to dock 99 con-
tigs. These numbers correspond to the length 12.5% of
the physical map (36.1 Mb). For comparison of the se-
guences of individual genomes contigs of related speci-
es, it was first necessary to develop a new methodology
of in silico sequence docking. For this reason, three-di-
mensional composite sequenced DNA samples genera-
ted from the BAC clone physical maps created by Illumi-
na technology. This sequence was obtained with samples
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Pri detailni sekvencni analyze Rph7 lokusu pSenice byla odhalena pseudogenizace genti z homeolognich chromozémd 3B a 3D. Na obrdzku je zndzorné-
na funkéni kopie genu z chromzému 3D (zelend barva), kterd je na chromozému 3B narusena vloZenou repetitivni sekvenci (hnédd barva)./ Pseudoge-
nization of homologous genes from chromosomes 3B and 3D was revealed during detailed sequence analysis of wheat Rph7 locus The figure shows a
functional copy of the gene of chromosome 3D (green), which is disrupted on chromosome 3B by inserted repetitive sequences (brown color).

V tomto obdobi byla dokoncena.anotace -BAC klonti
z lokusu Rph7 pSenice a provedené’qnal?za exprese
gend tohoto lokusu z homeolognich chromozéml 3B a
3D. Ziskana data jsou shrnuta v pripravovaném rukopi-
se publikace pro ¢asopis BMC Plant Biology (viz obrazek
vyse). PokraCovala prace na zahusténi genetické mapy
v okoli'genu pro rezistenci k msici zhoubné na kratkém
rameni chromozomu 7D pSenice.

of at least 5X coverage. Pooled DNA samples of BAC
clones were then-mapped-in silico to individual lowspin
sequences originated from chromosome arm 3DS. Posi-
tive samples_were used for-recalculating the BAC clone
addresses for each sequence. For this analysis, we used
a.. new approach combining several bioinformatic tools
for analysis of DNA sequences and Perl language scripts.
This procedure was able to assign 30% (1266 of 6216)
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Pokracovalo také studium diverzity patogenu obilovin
a to konkrétné padli travniho. Vysledky ziskané pomoci
markert odvozenych z kédujicich oblasti potvrdily témér
Uplnou konzervovanost sekvenci u tzv. ,house keeping"
gend v populacich patogena v ramci Ceské republiky,
avSak markery odvozené z genl odpovédnych za viru-
lenci patogena prokazaly vysokou miru polymorfismu
a mohou byt pouzity pro studium diverzity patogena i
v populacich z malého GUzemi. Ve spolupraci s Universi-
ty of California, Riverside, byla na zakladé analyz DArT
markerd studovdna meziodridova diverzita u travniko-
vych a picnich odrdd kostfavy rakosovité. Rukopis pub-
likace shrnujici vysledky je v recenznim Fizeni v ¢asopi-
se Crop Science. V ramci spoluprace s Oak Park Crops
Research Centre, Irsko, byly analyzovany QTL pro odol-
nost proti rzi korunkaté. Ziskané vysledky byly shrnuty
v rukopise ¢lanku pro casopis Plant Breeding. V ramci
mezinarodniho projektu sekvenovani genomu bananov-
niku byly identifikovany a analyzovany kompletni Ty1/
Copia-like elementy v genomu této plodiny a byla vy-
tvorena databaze Copia-like elementd. Soubory kom-
pletnich charakterizovanych Copia-like elementd a jejich
LTR oblasti budou vyuzity pro anotaci repetic v celoge-
nomovém merfitku.

of available lowspin sequences of BAC clones and ancho-
red 476 Mb of contigs that corresponds to 165.9 (57%
physical maps). This new high-technology for contig an-
choring in physical maps in silico will be the subject of
forthcoming publications. We continued our work on the
positional cloning of the gene Yr49 weed rust (Puccinia
striiformis f. sp. tritici) in wheat in collaboration with Dr.
Wolfgang Spielmeyerem (CSIRO Plant Industry, Black
Mountain, Australia).

Annotation of BAC clones from the locus Rph7 wheat
was completed together with analysis of gene expression
from this locus of homologous chromosomes 3B and 3D.
The data are summarized in a forthcoming manuscript
for the journal BMC Plant Biology (see picture above).
We also continued our work on the thickening of genetic
map around the gene for resistance to malignant APHIS
on the short arm of chromosome 7D in wheat.

We also continued to study the diversity of the cereal
pathogen, grass powdery mildew. The results obtained
using markers derived from coding regions confirmed
the nearly complete sequences of conservation so-cal-
led ,house keeping" genes in pathogen populations in
the Czech Republic, but the markers derived from genes
responsible for the virulence of the pathogen showed a
high degree of polymorphism and can be used for the
study of pathogen diversity in populations from a small
area. In collaboration with the University of California,
Riverside, was studied DART interspecies diversity of fo-
rage and turf varieties of fescue based on analysis of
markers. The manuscript of the publication summari-
zing the results of the review process was submitted to
the journal Crop Science. In cooperation with Oak Park
Crops Research Centre, Ireland, were analyzed QTL for
resistance to rust. The results were summarized in an
article for Plant Breeding journal. Complete Ty1/Copia-
like elements in the genome of banana were identified
and analyzed within the framework of an international
banana genome sequencing project and the database
was created. Files characterized by complete Copia-like

- --_‘.Iu
—— .. elementsiand LTR regions will be used for annotation of
o f% repetitions in‘whole genome scale.
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Program rostlinnd biotechnologie je zamérfen na
studium signalnich drah, cytoskeletu a metabolismu
rostlinnych hormond a na praktické aplikace vysledkd za-
kladniho vyzkumu v zemédélstvi s vyuzitim modernich
biotechnologii, jako jsou cilend genetickd manipulace a
transgenoze rostlin. Do programu rostlinna biotechnolo-

gie jsou pfimo zapojena dvé oddéleni Centra: oddéleni

bunécné biologie a oddéleni molekularni biologie.

Vyzkum na oddéleni bunécné biologie je zaméren
zejména na studium signalingu pomoci mitogen-aktivo-
vanych protein kinas (MAPKSs) a jeho vztahu k cytoskele-
tu (Beck et al., 2010 a 2011, Komis et al., 2011) béhem
vyvoje rostlin a jejich odpovédi na stres. Studuje se také
regulace vezikularniho transportu béhem vyvoje a stresu
u rostlin a jeho interakce s cytoskeletem (Takac et al.,
2011).

Zabyvame se funk¢ni cha-
rakterizaci vybranych mito-
gen-aktivovanych proteinki-
nas (MAPKs) a jejich ulohou
ve vyvoji rostlin pfi abio-
tickém a biotickém stresu.
V ramci této charakterizace
jsme zjistili, Ze kinasy ANP2/3
a MPK4 jsou nezbytné pro or-
ganizaci nejen kortikalnich
mikrotubuld (Beck et al.,
2010), ale také mitotickych a
cytokinetickych mikrotubuld
(Beck et al., 2011, Komis et
al., 2011).

Byla uskute¢néna histo-
chemicka barveni a mikrosko-
picka pozorovani GUS aktivity
u proMPK3/MPK4/MPK6::GUS
linii po solném (NaCl, KCI) a
osmotickém stresu (s_orbvi-, Microtubule dynapiics
tol a sacharosa), po ovlivnéni
auxinem (NAA, IAA, 2,4-D) a
peroxidem vodiku. Byly porovnany fenotypy korenl a
praduchd mutantl Arabidopsis yoda a apras.

Transformovali jsme Arabidopsis a sledovali jsme
subcelularni lokalizaci heterologickych SIMK-YFP (salt
stress-induced MAPK-YFP) a SIMKK-YFP (salt stress-in-
duced MAPKK-YFP) z vojtésky v kofenech pomoci kon-
fokalni laserové mikroskopie. Protoze testované SIMK
a SIMKK pochazeji z Medicago sativa, zamérili jsme se
na transformaci tohoto rostlinného druhu. Byly ziskany
vhodné kultivary Medicago sativa, zalozeny jejich kalu-
sové kultury a optimalizovany protokoly pro navozeni
somatické embryogeneze z kalusd testovanych rostlin.
Byly zapocaté prace na transformaci explantatd respon-
zivnich genotypfl M. sativa pomoci vektort pCB302::-
SIMKK-YFP a pCB302::SIMK-YFP.

Pro studium regulace vezikularniho transportu a
jeho interakce s cytoskeletem vyuzivame integrovany
pristup, ktery zahrnuje proteomické, biochemické, mo-
lekularné biologické metody a metody bunécné biologie.
Publikovali jsme prehledny ¢lanek o proteomickych me-
todach vyuzivanych ke studiu vyvoje rostlin (Takac et al.,
2011a). Pomoci gelovych, ale také tzv. ,gel-free" prote-
omickych analyz jsme identifikovali proteiny se zméné-
nym zastoupenim v kofenech Arabidopsis ovlivhénych
brefeldinem A (inhibitor exocytézy). Vybrané proteiny
(cytoskeletalni proteiny a proteiny vezikularniho trans-
portu) jsou dale detailné studovany konfokalni laserovou
mikroskopii pomoci GFP technologie. Tyto studie byly
publikovany v ¢lanku ,Proteomics on brefeldin A-treated
Arabidopsis roots reveals profilin 2 as a new protein in-
volved in the cross-talk between vesicular trafficking and
the actin cytoskeleton" (Takac et al., 2011b).

Dale byla v spolupraci s Iaboratorl Dr. ChunX|ang
Xu v Ciné studovana lokalizace a funkce pektinl, arabi-

S

The plant biotechnology program involves study of
signal transduction pathways, cytoskeleton, metabo-
lism of plant hormones, practical application of basic
research results to agriculture using modern biotech-
nology such as targeted genetic manipulation of plants
and transgenosis. Plant biotechnology is simultaneously
the responsibility of two sections directly involved in
the Centre: the Department of Cell Biology and the De-
partment of Molecular Biology. The Department of Cell
Biology is researching signaling via mitogen-activated
protein kinases (MAPKs), the relation of this to to the
cytoskeleton (Beck et al. 2010 and 2011, Komis et al.,
2011) during plant development and plant response to
stress. Also studied is regulation of vesicular transport
during development, stress in plants and its interaction
with the cytoskeleton (Takac et al., 2011). We selected
the functlonal characterisation
of mitogen-activated protein
kinases (MAPKs) and their role
in plant development in abiotic
and biotic stress. In this cha-
racterization, we found that
kinase ANP2 / 3 and MPK4 are
essential for the organization
of both cortical microtubules
(Beck et al., 2010) and mitotic
and cytokinetic microtubules
(Beck et al., 2011, Komis et
al., 2011).

We also carried out his-
tochemical staining and
microscopic observation of
GUS activity in proMPK3/
MPK4/MPK6:: GUS lines after
salt (NaCl, KCI) and osmotic
stress (sorbitol and sucrose),
as well as after the influence
of auxin (NAA, IAA, 2,4-D)
and hydrogen peroxide. We
also compared the phenotypes of roots and Arabidopsis
stomatal mutants yoda and apras.

We transformed Arabidopsis and we observed subcel-
lular localization of heterologous SIMKK-YFP (salt stress-
induced MAPK-YFP) and SIMKK-YFP (salt stress-induced
MAPKK-YFP) in alfalfa roots by confocal laser microscopy.

As tested SIMK and SIMKK came from Medicago sa-
tiva, we focused on the transformation of this plant spe-
cies. We obtained suitable cultivars of Medicago sativa,
their callus cultures were established and the protocols
for inducing somatic embryogenesis from callus of plants
tested were optimalized. We started work on the trans-
formation of plant explants of responsive genotypes of
M. sativa with pCB302:SIMKK-YFP and pCB302::SIMK-
YFP vectors.

We use an integrated approach that includes pro-
teomic, biochemical, molecular biological methods and
cellular biology to study the regulation of vesicular trans-
port and its interaction with the cytoskeleton. We pub-
lished a review article on the proteomic methods used
to study plant development (Takac¢ et al., 2011a). We
identified the proteins with changed representation in
the roots of Arabidopsis when affected by brefeldin A (an
inhibitor of exocytosis) using gel and so-called ,gel-free"
proteomic analysis. Selected proteins (cytoskeletal pro-
teins and vesicular transport proteins) were also studied
in detail by laser confocal microscopy using GFP techno-
logy. These studies were published in the article ,Prote-
omics on brefeldin A-treated Arabidopsis roots reveals
profilin 2 and as a new protein involved in the cross-talk
between vesicular trafficking and the actin cytoskeleton™
(Takac et al. 2011b).

In addition, we studied the localization and function
of pectins, arabinogatactane proteins and glycoproteins
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Histochemickeé barveni ProMPK4-GUS v listech Arabidopsis./Histochemical staining ProMPK GUS in Arabidopsis leaves

nogataktanovych protein a glykoproteint bohatych na
hydroxyprolin (HRGPs) v embryogennich burikach (ECs)
a somatickych embryich bananu za pouziti immunoblo-
tingu a immunocytochemie s monoklonalnimi protilatka-
mi (Pan et al. 2011, Xu et al. 2011a, Xu et al. 2011b).
V pripadé HRGPs byla pouzita imunomodulace protilat-
kou a osetreni 3,4-dehydro-L-prolinem, ktery je inhibito-
rem biosyntézy HRGPs, na jejich funkcnou analyzu (Xu
et al 2011b).

Také byla provedena transformace Mesembryanthe-
mum crystallinum (L.) pomoci Agrobacterium rhizoge-
nes nesouci GFP

moznych aplikaci
nasich znalosti
do  zemédélstvi
byly dokonceny
prace na pripra-
vé nékolika bi-
narnich  vektorl
pro transformaci

KONSTRIKE #-CilOnY™ = aair s g P ey
do endoplazma-
tického retikula a
ziskany transgen-
ni kofeny a kalus )
(Konieczny et al. X
20319 = bl
V  FAMC VY- e sariies b haail
zkumu Mmeta- MRS iemnaa\
bolismu  rostlin-
nych hormonl a ’
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rostlin jeCmene.
Vektory byly
navrzeny tak,

aby po integraci
do jeCmenného
genomu docha-
zelo k pletivové
specifické  nad-
produkci enzymu odbouravajiciho cytokininy, ktery ma
zasadni vliv na homeostazu cytokinind v rdmci jednotli-
vych pletiv i celé rostliny. Dale byly pfipraveny vektory,
které naopak po ucinné integraci endogenni hladiny cy-
tokinind snizuji. Zakladni strategie manipulace s hladi-
nami cytokinind v jednodé&lozné rostlin& typu obiloviny
a teoreticky dopad na zemédélsky vyuZzivané atributy je
znazornén na uvedeném obrazku.

Vzhledem k tomu, Ze enzymy odbouravajici cytoki-
niny (cytokinin dehydrogenasy) jsou v genomu vyssSich
rostlin kddovany genovymi rodinami, bylo tfeba pro

[YTrarT———
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Zmény v endogennich hladindch cytokinini pomoci genetickych manipulaci s geny kodujici cytoki-
nin dehydrogenasu. Sipky ukazuji na maximdini expresi daného paralogu cytokinin dehydrogenasy
v pfislusném pletivu & orgdnu. / The changes in endogenous cytokinin levels through genetic mani-
pulation of genes encoding cytokinin dehydrogenase. The arrows indicate maximal expression of the
cytokinin, dehydrogenase in the respective tissue or organ.

rich in hydroxyproline (HRGPs) in the embryogenic cells
(ECS) and somatic embryos of banana using immunob-
lotting and immunocytochemistry with monoclonal an-
tibodies, in collaboration with the laboratory of Dr. Xu
Chunxiang in China (Pan et al . 2011, Xu et al. 2011a, Xu
et al. 2011b). In the case of HRGPs, we used immuno-
modulation antibody treatment and 3,4-dehydro-L-pro-
line, which is an inhibitor of the biosynthesis of HRGPs.
(Xu et al 2011b).

We also achieved the transformation of Mesembryan-

themum crystallinum (L.) with Agrobacterium rhizoge-
nes carrying the
LARGER GRALYS GFP construct
dasrimg et iy S targeted to the
endoplasmic re-
ticulum and ob-
tained transgenic
roots and callus
(Konieczny et al.
2011).

Within the
framework of the
study of plant
R hormone meta-

bolism and its
potential applica-
A tions to agricultu-
1 re, we completed
¥ our work on the
preparation of
several binary
vectors for plant
transformation of
barley. The vec-
tors were desi-
ghed so that after
their integration
into the barley
genome, a spe-
cific cytokinin breakdown enzyme overproduction took
place, which had a major impact on cytokinin homeo-
stasis within individual tissues and whole plants. We also
prepared some vectors whose effective integration re-
duced -the-levels-of endogenous cytokinins. The basic
strategy for manipulation of cytokinin levels in monocot
plant types such as cereals_and-their theoretical impact
on agricultural attributes-is.shown above.

Since the enzymes eliminating the cytokinins (cyto-
kinin dehydrogenase) are coded in the genome of higher
plant:gene families, the need for intervention in various

x et i fler ghem e lares
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zasah v jednotlivych pletivech, kromé specifického pro-
motoru, pouzit i pFislusny paralog genu pro cytokinin
dehydrogenasu charakteristicky pro dané pletivo. PFi-
slusné sekvence byly ziskany pomoci aktivit kolegl
z vyzkumného projektu ,Nové materidly a zpUsoby
Slechténi rostlin®.

Béhem roku 2011 probihaly na nasem pracovisti in-
tenzivné transformace jeCmene metodou infekce ne-
zralych embryi pomoci Agrobacterium thumefaciens,
nasledné regenerace transgennich rostlin pres in vitro
tkanové kultury, jejich analyza a u nékterych linii, které
byly transformovany jiz dfive i selekce stabilnich homo-
zygotnich linii.

Fenotypové vlastnosti transgennich linii byly, tak jak
jsme predpokladali, velmi zavislé na pouzitém typu pa-
ralogniho genu a také na specifité promotoru. Jednim
z hlavnich cilG bylo ziskat rostliny je¢mene se zvyse-
nou proliferaci korfent tak, aby nebyla vyrazné ovlivnéna
nadzemni autotrofni ¢ast a nasledné vynos. Geneticky
podminéné zvétseni kofenového systému vsak sebou
prinadelo silny negativni vliv na vyvoj listl a kvétnich
primordii. Pfestoze tyto rostliny vétsinou lépe odnoZova-
ly, vyvoj klasu byl opoZzdén a doprovazen nizSim poctem
zrn, Tento efekt nebyl vyrazny pouze u dvou linii, u
kterych byl vyuzit promotor cytokinin specifické gluko-
syltransferasy a ortologni gen AtCKX1 z modelové rost-
liny Arabidopsis pod organelovou specifikaci do vakuol
¢i apoplastu. U téchto linii probiha statistické vyhodno-
ceni vynosu a méreni parametrd zvétseného korenové-
ho systému. Planujeme také experimenty, které by mély
vést ke zjisténi zda budou mit tyto rostliny zvysenou to-
leranci vici abiotickému stresu, jako je napf sucho.

tissues, in addition to specific promoter, can also mean
use of the paralog gene for cytokinin dehydrogenase
characteristic of the mesh. Relevant sequences were
obtained by colleagues working in the research project
"Novel Materials and Methods for Plant Breeding".

During the year, some intense transformations of
barley immature embryos infected with Agrobacterium
thumefaciens took place, followed by regeneration of
transgenic plants via in vitro tissue culture, analysis of
some lines that were previously transformed and selecti-
on of stable homozygous lines.

Phenotypic characteristics of transgenic lines were,
as we expected, very dependent on the type of para-
logous gene and promoter specificity. One of the main
objectives was to obtain plants with increased prolife-
ration of barley roots and with not significantly affected
autotrophic shoot parts or yield. Genetically determined
increase in the root system unfortunately had a strongly
negative influence on the development of leaf and flower
primordia. Although the offshoots of most of these plants
were superior, spike development was delayed and
accompanied by a lower number of grains. This effect
was not significant only for two lines in which we used
cytokinin-specific promoter and glukosyltransferase ort-
hologous AtCKX1 gene from the model plant Arabidopsis
under organelle specifications to vacuoles or apoplast.
In these lines we statistically evaluated and measured of
parameters yield an enlarged root system. We are also
planning experiments that should lead to determination
of whether these plants have increased tolerance to abi-
otic stress, mainly drought.

2veétseny korfenovy systém u mésic starého semendcku jecmene linie
P4/5 s nadprodukovanou cytokinin dehydrogenasou pod promotorem
glukosidasy se zacilenim do vakuol. Je patrny i rozdil mezi stabilni ho-
mozygotni a heterozygotni rostlinou. / The increased root system of a
month old seedlings of barley lines P4 / 5 with overproduced cytokinin
dehydrogenase promoter under glukosidase targeted to vacuoles. Evi-
dent is the difference between stable homozygous and heterozygous
plants.

Celkovy pohled na dvé rostliny z linie P1 s nadprodukovanou cytokinin
dehydrogenasou pod promotorem glukosidasy se zacilenim do apo-
plastu. Rostliny jsou v heterozygotnim stavu. A — nadzemni ¢dst tésné
pred metdnim, B — korenovy systém. / Overview of two plants from
the line P1 with overproduced cytokinin dehydrogenase by targeting
the promoter of glukosidase to apoplast. Plants are in a heterozygous
state. A - above ground just before throwing, B - the root system.
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uchovani, charakterizaci a vyuziti genetické diver-
zity vybranych léCivych rostlin a zelenin, které
jsou uloZeny v genové bance spravované Vyzkumnym

Vy’lzkumn{/ projekt bude zaméren zejména na

Ustavem rostlinné vyroby, v. v. i. V ramci vyzkumné-
ho programu bude genova banka zelenin, lécCivych,
aromatickych a kofeninovych rostlin rozsifovana o nové
prirdstky z celého svéta. Vybrané polozky budou popsa-
ny pomoci morfologickych deskriptorti, bude hodnocena
jejich odolnost vici chorobam, $klidcim a abiotickému
stresu. Budou rovnéz stanoveny obsahy farmaceuticky
vyznamnych latek ve vztahu k mistu plvodu a kvalité
pudy. S cilem vypracovat jednotny systém identifikace
budou vsSechny polozky analyzovany pomoci publikova-
nych i nové odvozenych DNA markerd. Tato prace umoz-
ni identifikovat molekuldrni markery v tésné vazbé na
dlleZité znaky, coz usnadni vybé&r vhodnych genotypl
pro Slechténi a produkci. Komercni vyuziti bioaktivnich/
medicinskych latek produkovanych rostlinami je limito-
vano jejich nizkou koncentraci v rostlinach. Proto budou
optimalizovany péstebni podminky s cilem maximaliza-
ce produkce farmaceuticky vyznamnych sekundarnich
metabolitd. Bude hleddn vztah mezi stresem, aklimati-
zaci rostlin na zmény péstebnich podminek a produk-
ci sekundarnich metabolitd. Vyznamnou ¢ast programu
bude predstavovat studium pfirodnich latek Iécivych
rostlin a zelenin a jejich derivaty, analyza vztahu mezi
strukturou a biologickou aktivitou v navaznosti na klico-
vé molekularni cile signalnich a regulac¢nich drah normal-
nich i nadorovych
bunék.

1 kdyz zaca-
tek rfeseni toho-
to vyzkumného
programu zameére-
ného na uchovani,
charakterizaci a
vyuziti genetické
diverzity vybra-
nych |éCivych
rostlin a zelenin
je planovan az
od roku 2013, jiz
v soucasnosti resi-
me aktivity, které
se tykaji seme-
narskych techno-
logii a konzervace
genetickych zdrojl
rostlinnych druhd
zafazenych do
kolekci  udrZova-
nych na nasem pracovisti. Byl sepsan a podan projekt
s nazvem Prenos bioaktivnich latek z IéCivych rostlin do
véeliho medu do 2. stupné dvoustupriové verejné souté-
ze ve vyzkumu, vyvoji a inovacich v ramci programu
Komplexni udrzitelné systémy v zemédelstvi 2012-2018
~KUS". Pro tento projekt byl zahajen vybér a pfipra-
va rostlinného materialu a planovani pokus@ v polnich
podminkach. Nasi pracovnici se podileli na pripravé a
zpracovani certifikované metodiky pro praxi: Metodika
péstovani léCivych rostlin: puskvorce obecného, cerno-
hAa'kku obecného-a smilu p/secneho

r"

Va i r.]lracox

- V.ramci resenl tohoto vyz"km;lméﬁ) baltcku spplupra- =
Ly déle

servation, characterization and utilization of genetic

diversity of selected medicinal plants and vege-
tables, which are stored in a gene bank managed by the
Crop Research Institute. The gene bank of vegetables,
medicinal, aromatic and culinary plants will be increa-
sed with new additions from the world within the frame
of this research program. Selected items will be descri-
bed using morphological descriptors, evaluated by their
resistance to disease, pests and abiotic stress. The con-
tent of pharmaceutically important compounds in relati-
on to the place of origin and quality of the soil will also
be determined. We will analyze the published and new-
ly derived DNA markers in order to develop a unified
identification system for all items. This work will identi-
fy molecular markers in close relation to important fea-
tures, which facilitate the selection of suitable genotyp-
es for breeding and production. The commercial use of
bioactive / medical substances produced by plants is li-
mited by their low concentration in the plants. For this
reason, we will optimize cultivation conditions that will
enable us to maximize the production of pharmaceuti-
cally important secondary metabolites. A relationship will
be sought between stress, acclimatization of plants to
growing conditions changes and production of seconda-
ry metabolites. An important part of the program will be
the study of natural products from medicinal plants and
vegetables and their derivatives, analysis of the relation-
ship between structure and biological activity in relation
to key molecular
targets and signa-
ling pathway con-
trol of normal and
cancer cells.

The research program will focus mainly on the con-

Although  the
start date of this
research program
on the conserva-
tion, characteri-
zation and utiliza-
tion of genetic di-
versity of selected
medicinal  plants
and vegetables,
is planned for
2013 onwards, we
have already ini-
tiated several ac-
tivities related to
seed  technology
and conservation
of genetic resources. Also prepared and submitted is the
project entitled Transfer of bioactive compounds from
medicinal plants into honey to a two-stage public tender
in research, development and innovation under Com-
prehensive sustainable farming systems in 2012-2018
"PCS". We have embarked on the selection and prepa-
ration of plant material and experimental design in fi-
eld conditions for this project. Our staff participated in
the preparation and processing certified methodology for
practice called Methodology for the cultivation of medici-
nal plants: Acorus calamus L, Prune//a vulgaris and Heli-

] ch(ysum arenarfum,
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Casopisy s nejvétsim impakt faktorem (hodnoceni
za rok 2010), ve kterych byly v roce 2011 publikovany
¢lanky Centra, byly Current Opinion in Plant Biology (IF
9,437) a Plant Cell (IF 9,396), ve kterych byly uverejné-
ny tfi clanky.

Primé&rny impakt faktor Easopisl, které uverejnily
¢lanky Centra, je 3,954.

Rozdé&leni ¢lankd v ¢asopisech dle impakt faktoru je
patrné z grafu.

Journals with the highest impact factor (evaluation
year 2010) that published articles of the Centre in the
year 2011 were Current Opinion in Plant Biology (IF
9,437) and Plant Cell (IF 9,396). These journals publis-
hed three articles.

The average impact factor of the journals which pub-
lished articles of the Centre was 3,954.

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

Rustenholz C, Choulet F, Laugier C, SafaF J, Simkova H, DoleZel 3, Magni F, Scalabrin
S, Cattonaro F, Vautrin S, Bellec A, Bergés H, Feuillet C, Paux E (2011) A 3000-loci
transcription map of chromosome 3B unravels the structural and functional features
of gene islands in hexaploid wheat. Plant Physiol. 157, 1596-1608; doi:10.1104/
pp.111.183921

Sinha RK, Komenda J, Knoppova J, Sedlarova M, Pospisil P (2011) Small CAB-like proteins
prevent formation of singlet oxygen in the damaged Photosystem II complex of the
cyanobacterium Synechocystis sp. PCC 6803. Plant Cell Environ., in press; doi:10.1111/
j.1365-3040.2011.02454.x

Prasad A, Pospisil P (2011) Two-dimensional imaging of spontaneous ultra-weak photon
emission from the human skin: role of reactive oxygen species. J. Biophotonics 4, 840-
849; doi:10.1002/jbio.201100073

Chen T, Wang X, von Wangenheim D, Zheng M, Samaj 3, Ji W, Lin J (2011) Probing and
tracking organelles in living plant cells. Protoplasma, in press; doi:10.1007/s00709-011-
0364-4, Erratum: doi:10.1007/s00709-012-0376-8

Karady M, Novak O, Horna A, Strnad M, Dolezal K (2011) High Performance Liquid
Chromatography-Electrochemistry- Electrospray Ionization Mass Spectrometry (HPLC/
EC/ESI-MS) for Detection and Characterization' of Roscovitine Oxidation Products.
Electroanalysis 23, 2898-2905; doi:10.1002/elan.201100383

Petfikova K, Neugebauerova ], Dusek K, Duskova E (2011) Metodika péstovani léCivych
rostlin: puskvorce obecného, cernohlavku obecného a smilu pise¢ného. Certifikovana
metodika pro praxi, Mendelova univerzita v Brneé, ISBN 978-80-7375-523-2

Mufioz-Amatriain M, Moscou MJ, Bhat PR, Svensson JT, Bartos J, Suchankova P, Simkova
H, Endo TR, Fenton RD, Lonardi S, Castillo AM, Chao.S, Cistué L, Cuesta-Marcos A,
Forrest KL, Hayden MJ], Hayes PM, Horsley RD, Makoto K, Moody D; Sato K, Vallés MP,
Wulff BBH, Muehlbauer GJ, Dolezel J, Close T3 (2011) An/improved consensus linkage
map of barley based on flow-sorted chromosomes and single-nucleotide polymorphism
markers. Plant Genome 4, 238-249; doi:10.3835/plantgenome2011.08.0023
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Molndr I, Kubaldkova M, Simkova H, Cseh A, Molnar-Lding M, Dolezel J (2011)
Chromosome isolation by flow sorting in Aegilops umbellulata and Ae. comosa and
their allotetraploid hybrids Ae. biuncialis and Ae. geniculata. PLoS One 6(11): e27708;
doi:10.1371/journal.pone.0027708

Vitulo N, Albiero A, Forcato C, Campagna D, Dal Pero F, Bagnaresi P, Colaiacovo M, Faccioli P,
Lamontanara A, Simkova H, Kubaldkova M, Perrotta G, Facella P, Lopez L, Pietrella M,
Gianese G, Dolezel J, Giuliano G, Cattivelli L, Valle G, Stanca AM (2011) First survey of
the wheat chromosome 5A composition through a next generation sequencing approach.
PLoS One 6(10): e26421; doi:10.1371/journal.pone.0026421

Cseh A, Kruppa K, Molnar I, Rakszegi M, DoleZel J, Molnar-Lang M (2011) Characterization
of a new 4BS.7HL wheat-barley translocation line using GISH, FISH, and SSR markers
and its effect on the B-glucan content of wheat. Genome 54, 795-804; doi:10.1139/
G11-044

Mik V, Sziicova L, Spichal L, Plihal O, Nisler J, Zahajska L, Dolezal K, Strnad M
(2011) N9-Substituted N6-[(3-methylbut-2-en-1-yl)amino]purine derivatives and their
biological activity in selected cytokinin bioassays. Bioorg. Med. Chem. 19, 7244-7251;
DOI: 10.1016/j.bmc.2011.09.052

Kasparek P, Krenek P, Buryova H, Suchanova S, Beck IM, Sedlacek R (2011) Transgenic
mouse model expressing tdTomato under involucrin promoter as a tool for analysis of
epidermal differentiation and wound healing. Transgenic Res., in press; DOI: 10.1007/
$11248-011-9567-x

Vitulo N, Albiero A, Forcato C, Campagna D, Dal Pero F, Bagnaresi P, Colaiacovo M, Faccioli P,
Lamontanara A, Simkova H, Kubalakova M, Perrotta G, Facella P, Lopez L, Pietrella M,
Gianese G, Dolezel J, Giuliano G, Cattivelli L, Valle G, Stanca AM (2011) First survey of
the wheat chromosome 5A composition through a next generation sequencing approach.
PLoS One 6(10): e26421; DOI: 10.1371/journal.pone.0026421

Parlange F, Oberhaensli S, Breen J, Platzer M, Taudien S, Simkova H, Wicker T, Dolezel J,
Keller B (2011) A major invasion of transposable elements accounts for the large size
of the Blumeria graminis f.sp. tritici genome. Funct. Integr. Genomics 11, 671-677;
doi:10.1007/s10142-011-0240-5

Christelova P, Valarik M, Hribova E, Van den Houwe I, Channeliére S, Roux N, Dolezel
J (2011) A platform for efficient genotyping in Musa using microsatellite markers. AoB
PLANTS 2011 plr024, in press; DOI: 10.1093/aobpla/plr024

Zatloukalova P, Hfibova E, Kubaldkova M, Suchankova P, Simkova H, Adoracién C,
Kahl G, Millan T, Dolezel J (2011) Integration of genetic and physical maps of the
chickpea (Cicer arietinum L.) genome using flow-sorted chromosomes. Chromosome
Res. 19, 729-739; DOI: 10.1007/s10577-011-9235-2

Berkman PJ, Skarshewski A, Lorenc MT, Lai K, Duran Ch, Ling EYS, Stiller J, Smits L, Imelfort
M, Manoli S, McKenzie M, Kubalakova M, Simkova H, Batley ], Fleury D, DoleZel J,
Edwards D (2011) Sequencing and assembly of low copy and genic regions of isolated
/Triticum aestivum/ chromosome arm 7DS. Plant Biotechnol. J. 9, 768-775; DOI:
10.1111/j.1467-7652.2010.00587.x

Reiss K, Meyer-Hoffert U, Fischer ], Sperrhacke M, Wu Z, Dimitrieva O, Krfenek P,
Suchanova S, Buryova H, Brauer R, Sedlacek R (2011) Expression and regulation of
murine SPINK12, a potential orthologue of human LEKTI2. Exp. Dermatol. 20, 905-910;
DOI:10.1111/j.1600-0625.2011.01355.x

Pospisil P (2011) Enzymatic function of cytochrome b, in photosystem II. J. Photochem.
Photobiol. B-Biol. 104, 341-347; DOI: 10.1016/j.jphotobiol.2011.02.013

Prasad A, Pospisil P (2011) Linoleic acid-induced ultra-weak photon emission from
Chlamydomonas reinhardtii as a tool for monitoring of lipid peroxidation in the cell
membranes. PLoS One 6, e22345; DOI: 10.1371/journal.pone.0022345

Rastogi A, Pospisil P (2011) Spontaneous ultraweak photon emission imaging of oxidative
metabolic processes in human skin: effect of molecular oxygen and antioxidant defense
system. J. Biomed. Opt. 16, 096005; DOI: 10.1117/1.3616135

Kyselakova H, Prokopova J, Naus$ J, Novak O, Navratil M, Safafova D, Spundova M,
Ilik P (2011) Photosynthetic alterations of pea leaves infected systemically by pea
enation mosaic virus: A coordinated decrease in efficiencies of CO, assimilation and
photosystem II photochemistry. Plant Physiol. Biochem. 49, 1279-1289; DOI: 10.1016/j.
plaphy.2011.08.006
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Komis G, Illés P, Beck M, Samaj J (2011) Microtubules and mitogen-activated protein
kinase signalling. Curr. Opin. Plant Biol. 14, 650-657; DOI: 10.1016/j.pbi.2011.07.008

Xu C, Zhao L, Pan X, §amaj J (2011) Developmental Localization and Methylesterification
of Pectin Epitopes during Somatic Embryogenesis of Banana (Musa spp. AAA). PLoS One
2011;6(8):€22992; DOI: 10.1371/journal.pone.0022992

Vleeshouwers V, Finkers R, Budding D, Visser M, Jacobs M, van Berloo R, Pel M, Champouret
N, Bakker E, KfFenek P, Rietman H, Huigen D, Hoekstra R, Goverse A, Vosman B,
Jacobsen E, Visser R (2011) SolRgene: an online database to explore disease resistance
genes in tuber-bearing Solanum species. BMC Plant Biol. 11, 116; DOI: 10.1186/1471-
2229-11-116

Kopeény D, Tylichova M, Snégaroff ], Popelkovd H, Sebela M (2011) Carboxylate
and aromatic active-site residues are determinants of high-affinity binding of
w-aminoaldehydes to plant aminoaldehyde dehydrogenases. FEBS J. 278, 3130-3139;
DOI: 10.1111/j.1742-4658.2011.08239.x

Kowalska M, Tian T, Smehilova M, Galuszka P, Frébort I, Napier R, Dale N (2011) Prussian
Blue acts as a mediator in a reagentless cytokinin biosensor. Anal. Chim. Acta 701, 218-
223; DOI: 10.1016/j.aca.2011.06.018

Krystof V, Rarova L, Liebl J, Zahler S, Jorda R, Voller J, Cankar P (2011) The selective
P-TEFb inhibitor CAN508 targets angiogenesis. Eur. J. Med. Chem. 46, 4289-4294; DOI:
10.1016/j.ejmech.2011.06.035

Mahelka V, Kopecky D, Pastova L (2011) On the genome constitution and evolution of
intermediate wheatgrass (Thinopyrum intermedium: Poaceae, Triticeae). BMC Evol. Biol.
11, 127; http://dx.doi.org/10.1186/1471-2148-11-127

Pan X, Yang X, Lin G, Zou R, Chen H, §amaj J, Xu C (2011) Ultrastructural changes and the
distribution of arabinogalactan proteins during somatic embryogenesis of banana (Musa
spp. AAA cv. ‘Yueyoukang 1'). Physiol. Plant. 142, 1399-3054; DOI: 10.1111/j.1399-
3054.2011.01478.x

Wicker T, Mayer KFX, Gundlach H, ‘Martis M, Steuernagel B, Scholz U, Simkova H,
Kubalakova M, Choulet F, Taudien S, Platzer M, Feuillet C, Fahima T, Budak H, Dolezel
J, Keller B, Stein N (2011) Frequent gene movement and pseudogene evolution is
common to the large and complex genomes of wheat, barley, and their relatives. Plant
Cell 23, 1706-1718; DOI: 10.1105/tpc.111.086629

Xie D, Ma L, §amaj J, Xu C (2011) Immunohistochemical analysis of cell wall hydroxyproline-
rich glycoproteins in the roots of resistant and susceptible wax gourd cultivars in response
to Fusarium oxysporum f. sp. Benincasae infection and fusaric acid treatment. Plant Cell
Reports 30, 1555-1569; DOI: 10.1007/s00299-011-1069-z

Jorda R, Havli¢ek L, McNae IW, Walkinshaw MD, Voller 3, Sturc A, Navrétilova J, Kuzma M,
Mistrik M, Bartek J, Strnad M, Krystof V (2011) Pyrazolo[4,3-d]pyrimidine bioisostere
of roscovitine: evaluation of a novel selective inhibitor of cyclin-dependent kinases with
antiproliferative activity. J. Med. Chem. 54, 2980-2993; DOI: 10.1021/jm200064p

Maj J, Morzycki JW, Rarova L, Oklestkova J, Strnad M, Wojtkielewicz A (2011) Synthesis
and biological activity of 22-deoxo-23-oxa analogues of saponin OSW-1. J. Med. Chem.
54, 3298-3305; DOI:-10.1021/jm101648h

Mrézek L, Dvordkova L, Mandelovd Z, Rarova L, Rezacovad A, Pladek L, Opatfilova R,
Dohnal J, Kral V, Drasar P, Jampilek J (2011) Investigation of new acyloxy derivatives of
cholic acid and their esters as drug absorption modifiers. Steroids 76, 1082-1097; DOI:
10.1016/j.steroids.2011.04.014

Doskocilova A, Plihal O, Volc J, Chumova J, Kourova H, Halada P, Petrovska B, Binarova P
(2011) A nodulin/glutamine synthetase-like fusion protein is implicated in the regulation
of root morphogenesis and in signalling triggered by flagellin. Planta 234, 459-476;
doi:10.1007/s00425-011-1419-7

Mayer KFX, Martis M;-Hedley P E, Simkova H, Liu H, Morris JA, Steuernagel B, Taudien
S, Roessner S, Gundlach H, Kubalakova M, Suchankova P, Murat F, Felder M,
Nussbaumer T, Graner A, Salse ], Endo TR, Sakai H, Tanaka T, Itoh T, Sato K, Platzer M,
Matsumoto T, Scholz U, Dolezel 3, Waugh R, Stein N (2011) Unlocking the barley genome
by chromosomal and comparative genomics. Plant Cell 23, 1249-1263; do0i:10.1105/
tpc.110.082537
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Christelova P, Valarik M, Hfibova E, De Langhe E, Dolezel J (2011) A multi gene
sequence-based phylogeny of the Musaceae (banana) family. BMC Evol. Biol. 11, 103;
doi:10.1186/1471-2148-11-103

H¥ibova E, Cizkova J, Christelova P, Taudien s de Langhe E, DoleZel J (2011) The ITS1-
5.8S-ITS2 sequence region in the Musaceae: structure, diversity and use in molecular
phylogeny. PLoS One 6(3), e17863; DOI: 10.1371/journal.pone.0017863

Bartos J, Sandve SR, Kélliker R, Kopecky D, Christelova P, Stoces S, Ostrem L, Larsen
A, Kilian A, Rognli O-A, Dolezel J (2011) Genetic mapping of DArT markers in the
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Appl. Genet. 122, 1133-1147; DOI: 10.1007/s00122-010-1518-z

Mik V, Szii¢ova L, Smehilova M, Zatloukal M, Dolezal K, Nisler J, Griz J, Galuszka
P, Strnad M, Spichal L (2011) N9-substituted derivatives of kinetin: Effective anti-
senescenceagents. Phytochemistry72,821-831;D0I:10.1016/j.phytochem.2011.02.002
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protein involved in the cross-talk between vesicular trafficking and the actin cytoskeleton.
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PODANE PRIHLASKY VYNALEZU

Pfihlaska podana u Ufadu praimyslového vlastnictvi pro CR
Application submitted to the Czech Industrial property office

PV 2010-670: Pouziti 6-substituovanych 9-halogenalkyl purind pro regulaci ristu a vyvoje
rostlin, rostlinnych organl a buné&k, nové 6-substituované 9-halogenalkyl puriny, majitel
UP v Olomouci, plvodci: Vaclav Mik, Lucie Szii¢ova, Karel DoleZal, Luka$ Spichal, Petr
Galuszka, Miroslav Strnad, podano: 7.9.2010.

Use of 6-substituted 9-haloalkyl purines for regulating growth and development of plants,
vegetable organs and cells, and novel 6-substituted 9-haloalkyl purines, owner: Palacky
University Olomouc, originators: Vaclav Mik, Lucie Szlicova, Karel Dolezal, Lukas Spichal,
Petr Galuszka, Miroslav Strnad, submitted: 7.9.2010.

PV2011-845 Pouziti 6,9-disubstituovanych derivatd N6-substituovanych adenind
v zemédélstvi a pripravky obsahuijici tyto slouceniny majitel: UP v Olomouci, pdvodci:
Petr Galuszka, Lucie Szuicova, Lukas Spichal, Karel Dolezal, Ivo Frébort, Miroslav Strnad,
podano: 20.12.2011

Use of 6,9- disubstituted derivatives of N6-substituted adenines in agriculture and products
containing these compounds, owner: Palacky University Olomouc, originators: Petr Galuszka,
Lucie Szlicova , Lukas Spichal, Karel Dolezal , Ivo Frébort , Miroslav Strnad , submitted:
20.12.2011

Mezinarodni pfihlaska podle smlouvy o patentové spolupraci (PCT)
International application according to Patent Cooperation Treaty (PCT)

PCT/CZ2011/000086: Use of 6-substituted 9-halogenalkyl purines for regulation of growth
and development of whole plants, plant cells'and organs, novel 6-substituted 9-halogenalkyl
purines, owner: Palacky university Olomouc, originators: Vaclav Mik, Lucie Sztcova, Karel
DoleZal, Lukas Spichal, Petr Galuszka, Miroslav Strnad, Jifi Gruz, submitted: 2.9.2011.

Certifikované metodiky
Certified methodology

Metodika péstovani léCivych rostlin: puskvorce obecného, cernohldvku obecného a smilu
pisecného. Certifikovana metodika pro praxi. Petfikova K, Neugebauerova ], Dusek K,
Duskova E, Mendelova univerzita, 2011

Methodology for the cultivation of medicinal plants: Acorus calamus'L, Prunella vulgaris and
Helichrysum arenariums Certified methodology for practice. Petfikova K, Neugebauerova J,
Dusek K, Duskova E, Mendel University in Brno, 2011

RESENE GRANTY

Financial share from
national and internatio-
nal grants is an obligato-
ry indicator of the project.
Based on current data, it

Objem finanénich pro-
stfedkl  z narodnich a
mezinarodnich grantd je
jednim ze zavaznych in- po_
dikatorll projektu Centra =

regionu Hana a na zakla-
dé dosavadniho vyvoje Ize
fici, ze zavazné hodno-
ty se dafi plnit. Jednotliva
pracovisté Centra pribé&z-
né pfipravuji a podavaji
nové grantové zadosti.
Souhrnna tabulka uva-
di soucet financnich pro-
stredkl ziskanych z gran-
td za rok 2011 v ¢&lené&ni
dle poskytovatele grantu.

can be said that the Cen-
tre is fulfilling requested
values. Individual secti-
ons of the Centre prepare
and apply for new grants
on an ongoing basis.

Summary  of financial
share from grants recei-
ved in 2001 by grant pro-
vider is shown in the table
below.
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POSKYTOVATEL
GRANT PROVIDER

M3SMT CR

GA AV CR

GA CR

GA CR

GA CR

GA CR

GA CR

TACR

TA CR

MPO

GA CR

GA CR

GA CR

GA AV CR

S~
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CisLO, NAZEV GRANTU
GRANT NO. AND TITLE

MEB061003, Identifikace a biotypizace fytopatogent kulturnich rostlin pomoci hmotnostni
spektrometrie

Identification and biotyping of phytopathogens of cultivated plants using mass spectrometry
IAA601370901, Role odbourdvéni cytokinint pfi fyziologickych reakcich u zemédélsky
vyznamnych rostlin

Role of cytokinin breakdown in physiological responses of agricultural plants

GAP501/10/1141, Pletivové a organelové specificka kompartmentace metabolismu a percepce
cytokinind u kukufice

Tissue- and organelle-specific compartmentation of metabolism and cytokinin perception in maize
GAP501/11/1764, Stres a signaling u rostlin pomoci mitogen aktivovanych proteinkinas: od
zakladniho vyzkumu na Arabidopsis k biotechnologickym aplikacim na plodinach

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

GA522/08/0555, Strukturné-funkéni charakterizace oxidoreduktas pUsobicich na dusikaté
regulacni latky v rostlinach

Structure-functional characterization of oxidoreductases acting on nitrogenous regulatory compounds in
plants

GAP501/10/1450, Fluorescenéné znacené cytokininy jako nastroj pro studium funkce cytokinind
Fluorescently labeled cytokinins as a way to understand their action in plants

GAP503/11/0616, Antimykobakterialni a antimikrobidlni prostfedky a elicitory rostlin inspirované
pFirodnimi produkty symbiontl hmyzu

Antimycobacterial and antimicrobial agents and plant elicitors inspired by natural products of insect
symbionts

TA01010861, Vyzkum, testovani a vyroba cilenych rdstovych regulator(, novych hnojiv a
kombinovanych pfipravk pro rostlinnou produkci

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

Development of method and construction of instruments for fast heat stability of plants

FR-TI3/383, Vyzkum a vyvoj moduldrniho systému fytotronovych komor s nizkou energetickou
spotrebou

Research and development of modular system of phytotron chamber with low energy consumption
GAP501/11/1591 - Strukturné-funkéni charakterizace vybranych rostlinnych
aldehyddehydrogenas

Structural-functional characterization of selected plant aldehyddehydrogenase

GAP501/10/1740 - Fyzickda mapa chromozému 4AL p3enice a pozi¢ni klonovani genu ovliviiujiciho
vynos

Physical map of wheat chromosome 4AL and positional cloning of gene influencing yield

GA521/08/1629, Konstrukce BAC knihoven specifickych pro chromosom 4AL a pozi¢ni klonovani
genu pro rezistenci dospélych rostlin k padli travni u pSenice

Construction of BAC DNA libraries specific for chromosome 4AL, and positional cloning of gene for adult plant
resistance to powdery mildew in wheat

KJB500380901, Srovnévaci analyza genomu bananovniku (Musa spp.) pomoci 454 sekvenovani
Comparative genome analysis in banana (Musa spp.) using 454 sequencing

GAP501/10/1778, Pfesné mapovani a identifikace kandidatniho genu ovliviiujiciho dobu kveteni
psenice

Fine Mapping and Candidate Gene Analysis of the Flowering Time Gene on Wheat

GP204/09/P155 Studium role Aurora kinaz u acentrozomalnich bunék vyssich rostlin

Aurora kinases and their role in cell division of acentrosomal plant cells

GAP501/11/0504, Interakce genomd v mezidruhowych hybridech xFestulolium

Genome interactions in interspecific hybrids xFestulolium
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OBDOBI
GRANT
DURATION

2010-2011

2009-2013

2010-2014

2011-2015

2008-2012

2010-2013

2011-2013

2011-2015

2011-2013

2011-2014

2011-2013

2010-2013

2008-2011

2009-2011

2010-2013

2009-2011

2011-2014

FINANCNI OBJEM
ZA ROK 2011
(T1S. K€)
FINANCIAL VOLUME
YEAR 2011
(THOUS.CZK)

146

1410

1248

2016

1450

480

400

1443

1570

301

926

2 450

958

440

770

368

1903




V roce 2011 byly ziskany dva granty, které nejsou
sice vyzkumného charakteru, ale jsou vyznamné pro
podporu cinnosti Centra. Tyto granty a jejich celkovou
hodnotu uvadi nasledujici tabulka. Tyto granty nejsou
uvedeny v grafu v Uvodu této kapitoly, protoze budou
realizovany az od roku 2012.

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

MSMT / OP VK spoluprace (INTERHANA) 2012-2015 31671
Integration of the research team of the Centre into international collaboration (INTERHANA)
CZ.1.07./2.2.00/28.0084 Ptiprava absolventd pfirodovédnych obort pro uplatnéni v evropskych

MEMT / OP VK biotechnologickych institucich (BIO-TECHNO) 2012-2014 12 389

Preparation of graduates from science branches for working in European biotechnological

institutions (BIO-TECHNO)

PROJEKTY SMLUVNIHO VYZKUMU

Objem finan¢nich prostiedkl ze smluvniho vyzkumu
je rovnéz zavaznym indikatorem projektu Centra regi-
onu Hana a jeho plnéni je vénovana znacna pozornost.
Je mozné konstatovat, Ze jiz v roce 2011 bylo dosazeno
plnéni ve vysi 5 859 000 Kc i pres to, ze projekt predpo-
klada naplnovani indikatoru az od roku 2012.

Centrum realizuje zakazky smluvniho vyzkumu pro
Siroké spektrum odbératell, které zahrnuje malé, stred-
ni i velké firmy a také subjekty z akademické sféry z CR
i ze zahranici. Nize uvedeny prehled uvadi jen ty subjek-
ty, se kterymi byly zakazky smluvniho vyzkumu realizo-
vany v roce 2011. Z dtvodu citlivosti predmétu spolu-
prace zejména u nékterych subjektli z komercni sféry
neuvadime nazvy zakazek.

In year 2011 two grants were received that are not
of research type but are important for the support of the
Centres activities and will be launched in 2012. Titles
and total volume are shown in the table below.

FINANENI OBJEM

s “ OBDOBI ZA ROK 2011
POSKYTOVATEL CISLO, NAZEV GRANTU i (T1S. KE)
GRANT PROVIDER GRANT NO. AND TITLE DURATION FINANCIAL VOLUME

YEAR 2011
(THOUS.CZK)

Contract research financial volume is also an obliga-
tory indicator of the project and considerable attention
is devoted to fulfilling this requirement. It the year 2011
we achieved an amount of 5 859 000 CZK notwithstan-
ding that the project stipulation is to fulfill the indicator
from the year 2012.

The Centre carries out contract research projects for
wide spectrum of clients which includes small, medium
and large sized companies and academia sector from
Czech Republic and from abroad as well. The list below
introduces partners which we cooperated with in 2011.

With respect to sensitivity of field of cooperation
especially in case of commercial sector we do not men-
tion project titles.

Vyzkumny Ustav organickych syntéz, a.s.
TEVA Czech Industries s.r.o.

OlChemim s.r.o.

Antonin Volny

Statni zdravotni tstav

MORAVOSEED sp l.s ro.

Murdoch University, Perth, Australie

Queensland University of Technology, Brisbane, Australie

INRA Université, Clermont-Ferrand, Francie

Instytut Genetyki Roslin Polskiej Akademii Nauk, Poznan, Polsko
School of Agricultural Biotechnology, Ludhiana, Indie

Korea University, Seoul, Korea

Norwegian University of Life Sciences, As, Norsko
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Pro podporu ziskavéni projektd smluvniho vyzkumu
byl v letoSnim roce zpracovan Katalog sluzeb smluvniho
vyzkumu a zahajeny souvisejici marketingové aktivity.

Souhrnné tabulka uvadi soucet finanénich prostredkd
ziskanych ze smluvniho vyzkumu za rok 2011 v clenéni
dle partner( projektu.

Podily partnerd projektu na objemu smluvniho vyzkumu

Project partners share of contract research volume

UNIVERZITA PALACKEHO
(V TIS. KC)
PALACKY UNIVERSITY
(IN THOUSANDS CZK)

UEB AV CR, V.V.L VURV, V.V.I
(V TIS. KC) (V TIS. KC)
IEB AS CR CRI

KATALOG SMLUVNIHO VYZKUMU

Centrum regionu Hana pro biotechnologicky a zemé-
délsky vyzkum pfipravilo Katalog smluvniho vyzkumu,
ktery obsahuje sluzby pro komercni a jiné subjekty resici
vlastni vyzkum, vyvoj a inovace. Sluzby jsou realizovany
zkuSenymi védeckymi pracovniky na modernim ptistro-
jovém vybaveni s vyuzitim bohatého know-how Centra.
Na poskytovani sluzeb spolupracuji jednotliva oddélent
Centra a zapojeni jsou vSichni partneri projektu.

Smluvni vyzkum nabizi pfistup ke specifickému
know-how a pfistrojovému vybaveni. Komer¢nim sub-
jektdm napomaha pfi vyzkumu a vyvoji a pfi zvySova-
ni jejich konkurenceschopnosti, pro akademickou sféru
prinasi spolupraci pfi FeSeni jejich védecko-vyzkumnych
projektl. Zajemci tedy mohou vyuzivat téchto sluzeb:

1. Vyvoj biospecifické latky pro chemickou biologii riis-
tové regulacnich latek

2. Kvalitativni a kvantitativni charakterizace organic-
kych latek a smési pomoci vybranych fyzikalné-che-
mickych metod

3. Vyvoj metody pro stanoveni stability ucinné latky
v kosmetickém pfipravku pfi urcité teploté a pH

4. Nabidka semenaiskych technologii cizosprasnych

druh@ zelenin, 1é&ivych rostlin a specialnich plodin

Advanced bioimaging

DNA sekvenovani pomoci ABI BigDye chemie

Vyvoj metody pro stanoveni obsahu fytohormon( a

pribuznych latek v rostlinném materialu

Stanoveni antioxida¢ni kapacity potravin metodou

ORAC

Konstrukce genomovych a chromozomové specific-

kych knihoven klonovanych ve vektoru BAC

10. OvéFeni biologického Ucinku rlistové regulaénich Ia-
tek

11. Produkce rekombinantnich proteinl

12. Optimalizace davkovani vybranych herbicidt a moni-
torovani jejich odbouravani v rostlinach

B 2

2, &

(IN THOUSANDS CZK) (IN THOUSANDS CZK)
561 5176 122

A contract research services Catalogue was issued to
support contract research and marketing activities were
started.

Summary of financial volume from contract research
in the year 2011 by project partners is shown in the table
below.

SOUCET
(V TIS. KC)
SUMMARY

(IN THOUSANDS CZK)

5 859

The Centre issued a contract research Catalogue
which introduce services for commercial and other sub-
jects dealing with our own research, development and
innovations. The services are provided by experienced
researchers using the latest instruments and equipment
and the extensive know-how of the Centre. All depart-
ments and project partners are involved in the contract
research.

Contract research provides access to specific know-
how and specialized instrumental equipment. The-
se services offer to commercial parties, cooperation in
research and development. They therefore increase the-
ir competitiveness. The academic sector uses contract
research in their scientific projects and potential clients
can benefit from the following services:

1. Development of biospecific molecules for the chemi-
cal biology of growth regulators

2. Qualitative and quantitative characterization of orga-
nic compounds by selected methods

3. Determination of active substance stability in cosme-
tic product at specific temperature and pH

4. Seed production technology for heterogamous vege-
table species, medicinal and special plants

5. Advanced bioimaging

6. DNA sequencing by ABI BigDye chemistry

7. Development of methods for determination of phyto-
hormones and related substances in plant material

8. Food antioxidant capacity determination by the ORAC
method

9. Construction of genomic and chromosome-specific
BAC DNA libraries

10. Validation of growth regulators biological effect

11. Production of recombinant proteins

12 Dosage optimization of selected herbicides and moni-
toring of their degradation in plants
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POKROCILE TECHNOLOGIE VHODNE KE KOMERCNIMU VYUZITI

Pracovisté Centra se vénuji mnoha vyzkumnym ob-
lastem vyuzitelnym v aplikaéni sféfe. Mezi nejvyznam-
néjsi se radi tyto:

- priprava produkcnich linii bakterii a kvasinek pro vy-
robu rekombinantnich enzym@ a protilatek vyuZitel-
nych pro kontrolu kvality a Cistoty potravin

- biotechnologické postupy pro pfipravu farmaceuticky
vyznamnych latek

- rostlinné biotechnologie - genetické manipulace
pro zvysovani odolnosti, kvality a vynosy kulturnich
plodin, zejména obilovin

- zlepsSovani uzitnych vlastnosti rostlin, predevsim cile-
né zméeny hormonalni regulace a genetické modifika-
ce - Slechténi

- poradenstvi pro zajité&ni kvalitnich Cistych odrdd
rostlin vyuzitelnych v zemédélstvi a zelinarstvi

The research activities of the Centre focus on a num-
ber of areas applicable to the commercial sector, the
most important of which are:

- preparation of bacterial and yeast production lines
for production of recombinant enzymes and antibo-
dies applicable to food quality and purity control

- biotechnological processes for the preparation of
pharmaceutically important substances

- plant biotechnology - genetic manipulation for incre-
asing the resistance, quantity and quality of econo-
mically important crops, especially cereals

- improvement in plant utility features, especially tar-
geted changes of hormonal regulation and genetic
modification - breeding.

- advisory for providing plant quality pure varieties ap-
plicable to agriculture and vegetable production

Centre of the Region Hana
'Jal Research

Centre of the Region Hana
for Biotechnological and A

C.R. HANA

Sheet No. 7

Development of method for determination of phytohormones and related substances in

plant material

Catalogue of Services
~N— ~— for contract research

ervices
esearch

evelopment
ompetitiveness”

ultural Research

gradation in

,Our research and development

for your innovation and competitiveness* nt of Biophysics

@ Service description

Service could be ized after mutual di:

Our department keeps a long tradition in the field of new method
development for isolation, identification and quantification of various
groups of endogenous plant hormones. We offer collaboration in
optimization and application of these methods for specific plant
material. Minimum sample quantity for standard analysis is 200 mg
but we are able to design transformation of the analysis to
microscale.

@ Basic equipment related to the service

For plant hormone isolation combination of SPE at various
stationary phases and immunoaffinity chromatography
through immobilized polyspecific antibodies prepared
against individual phytohormones groups is used.
Substances are identified and quantified by UPLC-MS/MS
technology.

@ Contact for expert and technical issues #.-I-*
Head of department: Responsible person:
Miroslav Strnad Karel Dolezal
Telephone: +420585634850 +420585634940
miroslav.strnad@upol.cz karel.dolezal@upol.cz

@ Price and other terms

Individual — according to scale and specification of the service.
Feel free to ask for preliminary consultation.

Department of growth regulators

__.dm
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VYZNAMNE AKCE CENTRA V ROCE 2011

Konference ,,Olomouc Biotech 2011 - Plant Bio-
technology: Green for Good"

Ve dnech 19 - 22. ¢ervna 2011 probéhla konference
»Olomouc Biotech 2011 - Plant Biotechnology: Green for
Good", kterad byla pokracovanim lornské akce , 5% Czech
Swiss Biotech-
nology Meeting
konané v Praze,
a byla zamére-
na na podporu
spoluprace v bi-
otechnologic-
kém vyzkumu,
vyvoji a inova-
cich. V pribé-
hu konference
mély zucastné-
né instituce a

Murray Moo-Young, $éfredaktor Casopisu Bio-
subjekty z ko- technology Advances.

meréni sféry Murray Moo—Your?g, chief editor of the Biotech-
prilezitost k na- nology Advances journal.

vézani kontaktd

s védci a stu-

denty a seznamit se s moznym vyuzitim nejnovéjsich
technologii. Probéhl také workshop nazvany ,Posileni
spoluprace primyslu a akademické sféry".

Konferenci zahajil primator mésta Olomouce Martin
Novotny a prof. Frébort, reditel Centra. Program byl roz-
délen na Ctyfi casti, jejich prehled véetné prednasejicich
je uveden nize. Celkovy poéet G¢astnikil konference pFe-
sahoval 50.

Soucasti konference byla i posterova prezentace
s celkovymi vice nez 40 postery.

Uvodni predndsku s tématem ,,Crop biofortification: GMO or non-
GMO?“ prednes! Wilhelm Gruissem z ETH Ziirich.

Opening speech focused on topic ,Crop biofortification: GMO or non-
GMO?“ was presented by Wilhelm Gruissem from ETH Ziirich.

Védecka rada konference byla sloZena z téchto ¢lend:

Jozef Samaj,
Jaroslav Dolezel,
Heribert Hirt,

Conference ,,Olomouc Biotech 2011 - Plant Bio-
technology: Green for Good"

On June 19 - 22, 2011 the Centre organized the con-
ference "Olomouc Biotech 2011 - Plant Biotechnology:
Green for Good" which followed the event "5% Czech
Swiss Biotechnology Meeting" held in Prague in 2010.
The theme of the conference was cooperation in bio-
technological research, development and innovation.
During the conference, all participating institutions and
commercial parties had opportunity to establish contacts
between scientists and students and acquire information
on the possible utilization of the newest technologies.

The conference also organized a workshop called
"Strengthening the cooperation of industry and acade-
mia".

The confe-
rence was ope-
ned by Martin
Novotny, the
Mayor of Olo-
mouc and prof.
Frébort, Execu-
tive Director of
Centre of the
Region Hana for
Biotechnological
and Agricultural
Research. The
event consisted of four sessions and list of sessions in-
cluding speakers is shown below. Total number of parti-
cipants exceeded 50.

More than 40 poster presentations were arranged in
frame of this conference.

Conference scientific committee consisted of following
members:

Centre of the Region Hand, Olomouc, Czech Republic
Centre of the Region Hana, Olomouc, Czech Republic
UGRYV, Evry, France

Wendy Harwood,
Mentewab Ayalew,

John Innes Centre, Norwich, UK
Spelman College, Atlanta, GA, USA
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Conference ,,Olomouc Biotech 2011 - Plant Biotechnology: Green for Good™

Session I: Biotechnology and Molecular Tools in Crop Improvement
Chairperson: Jaroslav Dolezel, Centre of the Region Hana
Speakers: Wilhelm Gruissem, ETH Zirich, Switzerland
Viktor Korzun, KWS LOCHOW GmbH, Einbeck, Germany
Jaroslav Dolezel, C.R. Hana, Olomouc, Czech Republic

Wendy Harwood, John Innes Centre, Norwich, United Kingdom
Petr Galuszka Centre of the Region Hana, Olomouc, Czech Republic

Session II: Application of Biotechnology in Crop Production and Use

Chairperson:
Speakers:

Jan Kas, Biotechnological Society, Czech Republic
Javier Pozueta-Romero, Instituto de Agrobiotecnologia, Mutiloabeti, Spain

Lukas Spichal, Centre of the Region Hana, Olomouc, Czech Republic
Murray Moo-Young, University of Waterloo, Waterloo, ON, Canada

Session III: Signalling and Stress Responses
Jozef Samaj, Centre of the Region Hana
Heribqrt Hirt, UGRV, Evry, France

Chairperson:
Speakers:

Jozef Samaj, Centre of the Region Hana, Olomouc, Czech Republic

Olga Valentova, Institute of Chemical Technology, Prague, Czech Republic
Mentewab Ayalew, Spelman College, Atlanta, GA, USA

Ian Dodd, Lancaster University, United Kingdom

Session IV: Closing the Gaps: Industry and Academia Meets

Chairpersons:
Speakers:

Ivo Frébort, Centre of the Region Hana, Vit Kubesa, Teva Czech Industries
Ivo Frébort, Centre of the Region Hana, Olomouc, Czech Republic

Ladislav Cvak, Teva Czech Industries, Opava, Czech Republic
Ivana Surova, BioTest, s. . 0., Konarovice, Czech Republic
Ivo Brants, Monsanto Europe, S. A., Brussels, Belgium
Michal Kostrba, Fosfa, a. s., Breclav, Czech Republic

Jifi Moos, Sigma Aldrich, s. r. 0., Praha, Czech Republic

Centrum ziskalo oficialni zastoupeni EFB pro CR

Centrum regionu Hana pro biotechnologicky a
zemédelsky vyzkum se stalo oficialni regionalni kancela-
i European Federation of Biotechnology pro Ceskou re-
publiku.

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

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

EFB méa 225 ¢lenl z Fad instituci z celé Evropy a
5 000 ¢lenl z Fad odbornikl z 56 statl. Pro podporu
svych aktivit v rdznych oblastech biotethnologii ma 13
regionalnich kancelafi a novou regionalni kancelafi pro
CR se stalo Centrum regionu Hana pro biotechnologicky
a zemeédelsky vyzkum.

Spoluprace Centra s EFB je podporena tim, ze vice-
prezident EFB prof. Clark je ¢lenem védecké rady Centra.

Centre represents EFB in Czech Republic

The Centre of the Region Hana for Biotechnological
and Agricultural Research is the new Regional Branch
Office of the European Federation of Biotechnology of
the Czech Republic .

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

The mission of EFB is to promote the safe, sustai-
nable and beneficial use of the life sciences, to pro-
mote research and innovation at the cutting edge of
biotechnology, to provide a forum for interdisciplinary
and international cooperation, to improve scientific edu-
cation and to facilitate an informed dialogue between
scientists and the public.

With 225 Institutional members from across Europe
and 5 000 personal members from 56 countries, the EFB
has 13 Regional Branch Offices in Europe to support its
activities in the various-areas-of biotechnology covered
by the Federation.-A new Regional Branch Office for the
Czech Republic is now-our-Centre of the Region Hana for
Biotechnological and Agricultural Research.

Cooperation of our Centre with EFB is underlined by
the fact that EFB vice-president Brian Clark is @ member
of the Centre Scientific Board.

g,
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Regionalni kanceladfe EFB zajistuji fadu regionalnich
Ukold a podpor definovanych EFB. Cinnost regionalnich
kancelafi tak zahrnuje:

e zastupovani EFB

e udrZovani kontaktl s biotechnologickymi institu-
cemi a odborniky

e zajistovani Ulasti EFB na relevantnich biotechno-
logickych akcich

e organizovani vlastnich akci

e distribuce informaci z EFB a z Evropské komise
a poskytovani informaci pro internetové stranky
EFB

Den otevienych dveFi

Ve dnech 8. - 10. 11. 2011 se u partnera projektu,
v olomouckém pracovisti UEB AV CR, v. v. i., uskutecnil
Den otevienych dvefi jako soucast jedenactého rocni-
ku Tydne védy a techniky poradaného Akademii véd CR.

Zajemci rad Siroké verejnosti méli moznost prohléd-
nout si prostory a nejmodernéjsi vybaveni pfislusnych
védeckych jednotek centra a seznamit se s pouzivanymi
unikatnimi technologiemi.
To vSe za doprovodu a vy-
kladu védeckych pracov-
nikd, ktery byl pFipraven
v popularni, atraktivni a
srozumitelné forme.

Tato akce je mezi
navétévniky stdle popu- M
larnéjsi, akci na podzim
2011 navstivilo vice za-
jemcd neZ v roce 2009,
ktery byl dosud nejna-
vstévovaneéjsi.

Polni kazani a Vceli den

O vysledcich prace Oddeleni genetickych zdroji ze-
lenin, IéCivych rostlin a specidlnich plodin, VURYV, v. V. i.
v Olomouci se mohla Siroka verejnost presvédcit na
dnech otevienych dveri, které byly pod nazvy ,Polni ka-
zani* a ,Vceli den" poradany 15. 6. 2011 a 13. 7. 2011.
Vceli den pracovnici usporadali jako novinku vedle jiz
tradi¢né poradaného ,Polniho kazani*. Kromé vcelarl
a zajemcu z rad Siroké laické verejnosti se Veeliho dne
zucastnili i odbornici z Mendelovy univerzity v Brné, za-
stupci Slechtitelskych firem (napf. Semo Smrzice, a.s.,
Agritec, vyzkum, Slechténi a sluzby, s.r.o.), a dale za-
stupci SRS Olomouc, CZU Praha a Ceského svazu vce-
laiG. Soucasti Veeliho dne byla i vystava aromatickych,
koreninovych a léc¢ivych rostlin vyznamnych pro opylo-
vatele in natura.

The RBOs address a number of regional tasks and
support selected EFB including:

e Representing EFB

e Keeping good contacts with the national biotech-
nologists and the regional authorities

e Ensuring EFB presence at relevant biotech events

e Arranging regional events

e Distributing EFB and EC info in their region and
providing regional information for the EFB websi-
te

Open days

Open days were held in laboratories of the Institu-
te of experimental botany AS CR in November 8 - 10,
2011. This event was a part of the 11™ Week of science
and technique organized by The Academy of Sciences
CR.

The wider public had an opportunity to view the la-
boratories and cutting edge equipment and to learn
about the unique tech-
nology used for the re-
search and development.
Explanations were given
by scientists in popular,
attractive and understan-
dable ways.

This event is beco-
ming more and more po-
pular since the number of
visitors was much higher
than in the year 2009,
the most attended up to
now.

"Field Preaching" and "Day of Bees"

The wider public had an opportunity to learn about
the work and results achieved by the Department of Ge-
netic Resources for vegetables, medicinal and special
plants, the Crop Research Institute in Olomouc during
Open Days organized an event on June 15, 2011 and
July 13, 2011 called "Field Preaching" and "Day of Bees".

Day of Bees was organized as a new event together
with traditional Field Preaching. Besides beekeepers and
wide public participated also specialists from Mendel uni-
versity in Brno, representatives of breeding companies
(e.g. Semo Smrzice, a.s., Agritec, vyzkum, Slechténi a
sluzby, s.r.o. and representatives of State phytosanita-
ry administration, Czech university of life science and
Czech beekeepers association. As a part of this event
was prepared an exhibition of aromatic, culinary and
medicinal plants important for pollinators in natura.
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SPOLUPRACE S KOMERCNi A AKADEMICKOU SFEROU

Centrum v ramci svych aktivit neustale rozviji
spolupraci nejen akademickou, ale i s komerc¢ni sfé-
rou. V soucasné dobé spolupracuje s nize uvedeny-
mi partnery prakticky z celého svéta.

Partneri centra ve svété

The Centre continuously develops cooperation not
only with academic sector but with commercial subjects
as well. At present the Centre cooperates with below
mentioned partners worldwide.

Partners worldwide

o
e PR
4
S
\ ad L |
-
r,
£
- _
¥ : .

O Partners - commercial sector |

Partners - academia sector

Komeréni sféra

Agritec, vyzkum, Slechténi a sluzby, s.r.0.,CZ
AGROGEN, spol. s r.o., CZ

Agrosluzby Olomouc, s.r.o., CZ

BioApex, s.r.o., CZ

BioPatterns s.r.o0., CZ

C3Bio GmbH, DE

Farmak a.s., CZ

Fytofarma spol. s.r.o., CZ

Moravian Biotechnology spol. s.r.o., CZ
MoravoSeed spol. s r.o., CZ

OlChemIm s.r.0.,CZ

TEVA s.r.o., CZ

Photon Systems Instruments

PYRATINE LLC, USA

SEMPRA Praha, a.s., CZ

SEVA - FLORA s.r.0., CZ

Semo s.r.o0., Smrzice, CZ .
Senetek PLC, USA y
Selgen a.s., CZ .
Slechtitelska stanice Hladké Zivotice, s.r.o.
Sumitomo Chemical Company, Limited, Japan
Syngenta International AG, CH

Tectronik S.r.l., IT

Zelinarska unie Cech a Moravy, CZ
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Akademicka sféra

Freie Universitat Berlin, DE

Universiteit Antwerpen, BE .

Ustav organické chemie a biochemie AV CR, CZ
Institute of Organic Chemistry, Polish'Academy of
Sciences, PL

Univerzita Mendelova v Brné, CZ

Trent University, Peterborough, CA

ARO Agricultural Research Organization, Israel
Nagoya University, JP

University College Ghent, Faculty of Biosciences and
Landscape Architecture, BE

Hebrew University of Jerusalem, Faculty of Agricul-
ture, Israel

University of Missouri, Columbia, USA

Boyce Thompson Institute for Plant Research Inc.,
NY, USA

INRA (French National Institute for Agricultural Re-
search), France ]
Albrecht-von-Haller-Institute of Plant Sciences, DE
Federal-University of Vicosa, Brazil
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PRACE SE STUDENTY

Jednim z cild Centra je vychova a vzdé&lavani
studentl PFirodovédecké fakulty UP v Olomouci,
zejména studentd obord Biochemie, Bun&&nd a mo-
lekularni biologie, Biofyzika, Molekularni biofyzika,
Experimentalni biologie, Botanika a Fyziologie rost-
lin. Védecko-vyzkumni pracovnici Centra se podileji
na vyuce studentl, v sou¢asné dobé& plsobi jako
vedouci a sSkolitelé bakalarskych (30), diplomovych
(20) a disertacnich (42) praci. V roce 2011 byly
pridéleny prostfedky projektu OPVK ,Pfiprava ab-
solventd prirodovédnych oborll pro uplatnéni v ev-
ropskych technologickych institucich (BIOTECHNO,

One of the Centre goals is education and training of
students of the Palacky University in Olomouc, faculty of
science, especially branches Biochemistry, Cell and mo-
lecular biology, Biophysics, Molecular biophysics, Expe-
rimental biology, Botany and Plant physiology. Scientists
and researchers of the Centre participate in teaching,
currently act as supervisors of Bachelor (30), Master
(20) and Doctoral studies (42). In year 2011 were rece-
ived grant “Preparation of graduates from science bran-
ches for acting in European biotechnological institutions”
(BIO-TECHNO) from Operational Program Education for
Competitiveness. The project will be launched in 2012.

projekt zahajen 1. 1. 2012).

ABSOLVENT(KA)
GRADUATE

SKOLITEL
SUPERVISOR

Absolventi Ph.D. / Mgr. graduates

Marta Kowalska
(2010)

Tibor Béres
(2011)
Christelova Pavla
(2011)
Svacinova Jana
(2011)

prof. Frébort
dr. Dolezal
dr. Valarik

dr. Dolezal

Absolventi Mgr. / Mgr. graduates

Chalupova Jana
(2011)

Halamkova Pavlina

(2011)

Najdekr Lukas
(2011)

Andree Tomas
(2011)

Stoces Stépan
(2011)

Cvikova Katerina
(2011)

Gallova Lucia
(2011)

Liskova Veronika
(2011)

Pauk Ales
(2011)

prof. Sebela

prof. Sebela

prof. Sebela

dr. Kopecny

dr. Kopecky

dr. Bartos

dr. Valarik

dr. Ohnoutkova

dr. Ohnoutkova

NAZEV PRACE
TITLE

Cytokinin dehydrogenase: heterologous espresson, isozyme
characteristics and analytical application

Isolation, identification and quantification of cytokinin
nucleotides by HPLC and capillary electrophoresis

Analyza genetické diverzity a evoluce genomu bananovniku
Analysis of the genetic diversity and evolution of the banana genome
Isolation and identification of new biologically active
compounds from plants

Identifikace a biotypizace fytopatogenl kulturnich rostlin

pomoci hmotnostni spektrometrie
Identification and biotyping of phytopathogens of cultivated plants using
mass spectrometry

Izolace sulfitoxidasy a inhibice hrachové aminoxidasy

Isolation of sulfite oxidase and inhibition of pea amine oxidase

Vyuziti MALDI-TOF hmotnostni spektrometrie pfi studiu
tercialni struktury proteind

Using of MALDI-TOF mass spectrometry for study of tertiary protein structure
Charakterizace rostlinného antiquitinu -
aldehyddehydrogenasy 7 z hrachu setého

Characterization of plant antiquitin - aldehyde dehydrogenase 7 from Pisum
sativum

Analyza genomu picnich a travnikovych trav pomoci DArT
markerd
Genome analysis of forage and turf grasses using DArT markers

Integrace genetické a fyzické mapy chromozému 3DS psenice
Integration of wheat chromosome 3DS genetic and physical map

Mapovani agronomicky dlleZitych gent u psenice.

Mapping of agronomical important wheat genes

Transformace jeCmene genem bphC pro fytoremediaci PCB a
toluenu

Transformation of barley for PCB fytoremediation by bphC gene

Exprese genu phyA a studium aktivity fytasy v transgennich

rostlinach jeCmene
Phytase-expressing and aktivity in transgenic barely plants
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FINANCOVANI

V realizacni fazi projektu (tedy v letech 2010 -
2013) je financovani Centra zaji$tovano prevazné z pro-
stfedkl Operaéniho programu Vyzkum a vyvoj pro ino-
vace. Ostatni zdroje financovani figuruji v této fazi pou-
ze doplrikové.

Po ukonceni realizacni faze projektu, tedy pocinaje
rokem 2014, se nejvyznamnéjsim zdrojem financovani
Centra stanou pfijmy ze smluvniho vyzkumu, z narod-
nich a mezinarodnich grantti, z institucionalnich zdrojd a
z komercializace vysledkll vyzkumu. PfestoZe tento typ
prijml bude Centrum generovat jiz v priibéhu realizac-
ni faze, teprve ve fazi provozni se stanou hlavnim zdro-
jem jeho financovani.

Plijmy Instituciondlni
z mezinarodnich pijmy
grantd

PFijmy z narodnich
~ grantd —

Pfijmy ze
smluvniho
vyzkumu
Prostfedky z OP
VaVpl

PRIJMY V ROCE 2011
INCOMES IN YEAR 2011

Provozni
vydaje

VYDAIJE
EXPENDITURES

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

After closing of the realization period (i.e. from year
2014) operational period will follow. In that period main
financial sources will consist of contract research, nati-
onal and international grants, institutional sources and
commercialization of research and development results.
In spite of that the Centre will generate these type of
sources already during the realization period, only in
operation period these sources will cover the main por-
tion of financing.

CASTKA
(V MIL. KE)
AMOUNT

(IN MIL. CZK)
Prostiedky z OP VaVpl / Incomes from OP RD&I 95
PFijmy ze smluvniho vyzkumu / Incomes from contract research 5,9
PFijmy z narodnich grantl / incomes from national grants 18,6
PFijmy z mezinarodnich grantt / Incomes from international grants 0,1
Institucionalni prijmy / Institutional incomes 8,8
Pfijmy celkem / Total incomes 128,4

CASTKA
(V MIL. K€)

AMOUNT
(IN MIL. CZK)

Investi¢ni vydaje / Investment expenditures 66
Stavby / Buildings
PFistroje / Instrumental equipment

Provozni vydaje / Operational expenditures

Vydaje celkem / Total expenditures
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SOUCASNOST A BUDOUCNOST CENTRA

Centrum regionu Hana pro bio-
technologicky a zemédélsky vyzkum
nyni vyviji své aktivity ve stavajicich
prostorach jednotlivych partnerl, od
roku 2011 vSak probiha budovani no-
vého komplexu budov na ulici Slech-
titell, které po dokoncéeni v roce
2013 poskytne na plose 10 000 m?
zdzemi pro nova pracovisté partnerd
projektu a pro ¢leny jednotlivych vy-
zkumnych tymU, protoZe nové cen-
trum nabidne 170 pracovnich mist
oproti stavajicim 70-ti.

Projektu se U(castni Univerzi-
ta Palackého Olomouc jako pfijemce a
olomoucka pracovisté Vyzkumného
Ustavu rostlinné vyroby (oddéleni
zelenin a specialnich plodin) a
Ustavu experimentalni bo-
taniky (laboratofe mole-
kuladrni cytogenetiky,
cytometrie a cytos-
keletu) jako partnefi

projektu. Projekt je podpofen z dota¢niho programu OP
Vyzkum a vyvoj pro inovace, z ¢ehoz pfispévek EU &ini
707 997 497 KC (85%) a prispévek statniho rozpoctu CR
¢ini 124 940 735 K¢ (15%). Projekt byl zahajen 1. brez-
na 2010 a realizace bude dokoncena 31. prosince 2013.

Vystavba nového komplexu byla slavnostné zahaje-
na 8. 4. 2011 poklepanim zékladniho kamene. Ke kon-
ci roku 2011 byly dokonceny hrubé stavby vSech objek-
t8, prace probihaji dle harmonogramu a do konce roku
2012 bude stavebni ¢ast projektu dokoncena a v objek-
tech bude probihat instalace pfistroji a vybaveni.

Ve 4. ctvrtleti roku 2012 bude probihat zkusebni pro-
voz a v prosinci 2012 bude cely komplex zkolaudovan.
Stéhovani do novych prostor je naplanovano na leden
2013.

=

Centre of the Region Hana for
Biotechnological and Agricultural Re-

| search operates in existing premises
of the Palacky University in Olomouc
and both project partners as well.
New complex is under construction
from year 2011 and after finishing in
year 2013 will provide 10 000 m? of
new premises in Slechtiteld street.
This complex will serve for all three
project partners and for members
of their research teams. Number of
work places in new complex will be
extended from current 70 up to 170.
Centre of the Region Hana for Biotechnological and
Agricultural Research is a joint project of the Palacky
University and Olomouc (main beneficiary) and part-
ners: branches of Crop Research Institute (depart-
ment of vegetables and special crops) and Institute
of Experimental Botany - Academy of Sciences of
the Czech Republic (laboratory of molecular cy-
togenetics, cytometry and cytoskeleton). Each
partner brings specific know-how, researchers and

excellent technologies. The project is funded by Opera-
tional Program Research and Development for Innova-
tions in frame of which EU contribution is 707 997 497
CZK (85%) and contribution of state budget is 124 940
735 CZK (15%). The project was launched on March 1,
2011 and will be finished on December 31, 2013.

Construction of the new complex will officially started
on April 4, 2011 at the occasion of foundation stone tap.
By the end of year 2011 the main construction works of
all objects were finished. Construction works will be fi-
nished till the end of year 2012 and installation of new
instrumental equipment will follow.

In 4™ quarter 2012 will start trial operation and in
December 2012 will be whole complex finally approved
by the Building authority. Movement to new facilities is
scheduled for January 2013.

—
C. R. HANA
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Podobu Centra po jeho dokonceni pfribliZuje vizualizace, na které jsou patrné 4 nové budovy.
New complex is shown at visualization of all 4 buildings.

Budova F2 Building F2

Technologické Centrum, Univerzita Palackého v Olomouci.
UZitnd plocha: 1 928 m?, administrativni zazemi pro fidici
usek Centra, laboratore Katedry biochemie a Oddéleni
biofyziky Prirodovédecké fakulty UP, technické zazemi pro
spolupraci s partnery z komercni sféry.

Budova H

Centrum molekuldrni biologie a genetiky, Univerzita
Palackého v Olomouci. Uzitna plocha: 2 062 m?, integrace
vyzkumnych tyma z Oddéleni molekularni biologie. a
Laboratofe rastovych regulatord PFF, zalozeni nového
vyzkumného tymu se zaméfenim na bunécnou- biologii a
fyziologii rostlin.

Budova E

Centrum strukturni a funkéni genomiky rostlin, Ustav
experimentdlni botaniky AV CR. Uzitna plocha: 2 378 m?
integrace vyzkumného tymu olomouckého pracovisté UEB
AV CR do Centra.

Budova D

Centrum aplikovaného vyzkumu zelenin a specialnich plodin,
Vyzkumny Ustav rostlinné vyroby. Uzitna plocha: 852 m2,
integrace vyzkumného tymu z olomouckého pracovisté

VURV do Centra. \

Technological Centre of Palacky University, useable area:
1 928 m?, administrative facilities for management section
of the Centre, laboratories of department of biochemistry,
department of biophysics, technical facilities for cooperation
with partners from commercial sector.

Building H

Centre of molecular biology and genetics -of Palacky
University, useable area: 2 062 m?, integration of research
teams from department of molecular biology and laboratory
of growth regulators, new research team for cell biology and
plant physiology. ;

Building E

Centre of plant structural and functional genomics of
Institute of Expetimental Botany AS CR, useable area: 2
378 m?, integration of Institute of Expetimental Botany
research team into the Centre.

Building D

Centre of applied research of vegetables and special crops of
Crop Research Institute, useable area: 852 m?, integration of
Crop Research Institute research team into the Centre.
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NOVE PRiISTROJOVE VYBAVENI CENTRA

V roce 2011 bylo v ramci dotace projektu Centra
pofizeno nové pristrojové vybaveni. Dokonceni doplno-
vani pristrojového vybaveni probéhne v roce 2012, kdy
budou pofizovany pristroje, které mohou byt instalova-
ny az do nové vybudovanych prostor Centra. Zatim byly
pofizeny nasledujici pristroje, které lze pouzivat jiz ve
stavajici infrastrukture.

Number of new instrumental equipment was
purchased in frame of the project in year 2011.
Completion of instrumental equipment purchase will be
finished in year 2012. The reason is that some special
instrumental equipment can be only installed into newly
constructed buildings.
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Prutokovy reaktor
Flow Reactor

Real-time qPCR

X-Cube, Thales Nano
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