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UVODEM

Vazeni Ctendri, partnefi a pratelé Centra Hana,

predkldddme vam cCtvrtou VyroCni zpravu, kterd prina-
$i aktualni a zajimavé informace o nasSich aktivitach. Jak je jiz
dobrym zvykem, tato zprdva ma dokumentovat predevsim nase
pracovni vysledky a Uspéchy a takto potvrzovat spravnost cesty
nastoupené v obdobi realizacni faze projektu Centra (2009-2013).
Véfime, Ze je na misté vyjadrit zde nase hluboké presvédceni o
tom, ze tato vyzkumna a inovacni instituce v srdci Hané nadale
dokazuje sv{j vyznam a smysl pro rozvoj naseho regionu.

Centrum regionu Hand pro biotechnologicky a zemédélsky
vyzkum bylo ve svém Usili o zajisténi udrzitelnosti v prvnich péti
letech po ukonceni realizacni faze projektu OP VaVpl Uspésné.
Pfedevsim se podafilo ziskat navazny projekt LO1204 s nazvem
UdrZitelny rozvoj vyzkumu Centrum regionu Hana, a to z prostred-
k& Narodniho programu udrzitelnosti I, jeho? poskytovatelem je
Ministerstvo Skolstvi, mladeze a télovychovy. Pfedmétem feSeni
je udrzeni a dalsi rozvoj vyzkumnych aktivit v oblasti orientova-
ného zakladniho vyzkumu Centra za Gcasti Univerzity Palackého
v Olomouci a obou partnerd, tedy Ustavu experimentalni botaniky
AV CR, v. v. i. a Vyzkumného Ustavu rostlinné vyroby, v. v. i.
Hlavnim cilem projektu je ziskat dostate¢né mnozstvi novych a
kvalitnich vysledkd a vytvofit rozsahlé know-how pro efektivni
rozvoj aktivit v aplikovaném a smluvnim vyzkumu. Tyto vysledky
budou jednak vyuzity pro dal$i rozvoj orientovaného zakladniho
vyzkum za podpory novych nérodnich a mezinarodnich grantd
a také pro generovani pfijmi Centra ze smluvniho vyzkumu.
pét plvodnich vyzkumnych programl Centra, které disponuje
unikatni vyzkumnou infrastrukturou a kvalitnimi mezinarodnimi
lidskymi zdroji, je nyni dale rozvijeno v osmi dilCich cilech projektu
LO1204: 1) Biochemie proteind a proteomika, 2) Bioenergetika
rostlin, 3) Chemicka biologie, 4) Rostlinné biotechnologie, 5)
Bunécéna a vyvojova biologie, 6) Genetika a genomika rostlin, 7)
Metabolomika a 8) Genetické zdroje zelenin a specidlnich plodin. V
této souvislosti je tfeba zminit, Ze do Centra byl béhem roku 2014
zallen&n novy vyzkumny tym Metabolomika na pracovisti UEB
AV CR, ktery dosahuje vynikajicich vysledkd v oblasti pokrocilych
metod analyzy fytohormont. Nové sméry vyzkumu a metodické
pFistupy pFispivaji k dalSimu rozvoji a zkvalitnéni novych a inovo-
vanych studijnich oborli, které pracovnici Centra garantuji na
Univerzité Palackého v Olomouci. V regionalnim kontextu Centrum
dale rozviji spolupraci s mistni samospravou za G¢elem posileni
transferu technologii do regionalnich firem.

V prvnim roce reinvesti¢ni faze planované na obdobi
2014-2016 byly pofizeny pfistroje za celkovou cenu témér 60 mil.
K¢, které nahrazuji technicky zastarald a nevyhovujici zafizeni
z doby pred projektem OP VaVpl a zajisti konkurenceschopnost
Centra v oblasti nejmodernéjsiho vybaveni. Z pofizenych pfistro-
jd Ize na tomto misté zminit nékolik nejvyznamné&jdich, napti-
klad hmotnostni spektrometry pro studium nizkomolekularnich
metabolitl, moduldrni fluorimetr, DNA sekvenator, pfistroj pro
optické mapovani genom{ rostlin. Nové pofizené mikroskopické
systémy jsou vyuzivany k vyvoji novych zobrazovacich technik,
které v dalim obdobi zédsadnim zplisobem prispé&ji k objasnéni
regulace signalizace, cytoskeletu a endosomd u rostlin na orgéno-
vé, bunéc¢né a molekularni Grovni.

V oblasti vzdélavani byly na PfF UP Olomouc v nedavné dobé
otevieny nové studijni obory, které garantuji pracovnici Centra
a byli pfijati prvni studenti. Jednd se o bakalafsky a navazujici
magistersky obor Biotechnologie a genové inZzenyrstvi, bakalafsky
a navazujici magistersky obor Bioinformatika a magistersky obor
Fyziologie rostlin. Centrum kazdy rok vychovava cetné absolventy
doktorského, magisterského i bakalarského studia a prace v jeho
laboratorfich se stala atraktivni vyzvou pro studenty se zdjmem
o experimentalni vyzkumnou dcinnost ve Spickové vybavenych
laboratorich. Dfive planovany prinos Centra ke zkvalitnéni Grovné
vyuky nékolika studijnich oborl (napf. Biochemie, Molekularni a
bunééna biologie, Experimentdlni biologie apod.) zajistovanych
PFirodovédeckou fakultou Univerzity Palackého v Olomouci se stal
realitou.

Pokud se vratime k vlastni védecké cinnosti v prvnim roce
obdobi udrzitelnosti Centra, ziskané vysledky byly publikovany
ve 110 odbornych ¢lancich v Casopisech s impaktovym faktorem.
Mezi klicové prace se radi 5 publikaci v Casopise Science, dale
v Nature Communications, Proceedings of the National Academy
of Sciences of U.S.A., Biotechnological Advances, Plant Journal,

Dear readers, partners, and friends of C. R. Hana,

you are about to read the fourth Annual report which is brin-
ging intriguing up-to-date information about the activities of the
Centre. As usual this report should mainly document the results
and achievements of our research activities, and thereby prove
the successful trend set out in the initial implementation phase of
the project of the Centre (2009-2013). We strongly believe that
our research and development institution in the heart of Hana
region continues to prove its importance for the improvement and
progress of our region.

The Centre of the Region Hana for Biotechnological and Ag-
ricultural Research has been successful in its effort to secure its
sustainability in the first five years after the end of the OP VaVpl
implementation phase. Most importantly, we have managed to
obtain a consecutive project LO1204 named Sustainable develop-
ment of the Centre of the Region Hana from the National Sustai-
nability Program I granted by the Ministry of Education, Youth,
and Sports. The main objective of the project is to sustain and
further develop scientific activities of the Centre in the area of
basic research at all three partner institutions - Palacky Univer-
sity, Institute of Experimental Botany, and Crop Research Insti-
tute. The primary goal of the project is to gain sufficient amount
of new top results and create extensive know-how for effective
development of activities in applied and contractual research.
These results shall nurture new basic research activities suppor-
ted by newly obtained national and international grants as well
as generate an income from contracted research. Five original
research programs of the Centre, which utilizes unique research
infrastructure and a very sophisticated international staff, have
been transformed and are being further developed in eight partial
goals of LO1204 project: 1) Protein Biochemistry and Proteomics,
2) Plant Bioenergetics, 3) Chemical Biology, 4) Plant Biotechno-
logy, 5) Cell and Developmental Plant Biology, 6) Plant Genetics
and Genomics, 7) Metabolomics, and 8) Genetic Resources of
Vegetables and Special Crops. We would like to point out that a
new research team of Metabolomics has been established at the
Institute of Experimental Botany, and so far has been achieving
excellent results in the area of advanced methods of phytohormo-
ne analysis. New research objectives and methodology contribute
to the development and improvement of new and innovated study
fields at Palacky University supervised by the research staff of
the Centre. From the regional perspective the Centre has been
cooperating with the local administration in order to strengthen
transfer of technologies into regional companies.

In the first year of the reinvestment phase planned for 2014-
2016, we have purchased equipment in the total amount of close
to CZK 60 million. This equipment replaced obsolete and incom-
patible devices from the period before OP VaVpI implementation
and it shall secure the competitiveness of the Centre. We have
purchased new mass spectrometers for studying low-molecular
metabolites, a modular fluorimeter, a DNA sequencerand instru-
ment foroptical mappingof plant genome to name a few exam-
ples of the most important devices. Newly acquired microscopic
systems are being used to develop new plant imaging methods,
which will significantly contribute to clarifying regulation of signa-
ling, cytoskeleton, and plant endosomes at each organ, cell, and
molecular level.

As for the educational activities of the Centre, new study pro-
grams guaranteed by the research staff of the Centre have re-
cently been created at the Faculty of Science, Palacky University
in Olomouc. First students have been enrolled into the following
Bachelor and Master study programs: Biotechnology and Genetic
Engineering, Bioinformatics, and a Master study program Plant
Physiology. Each year the Centre produces many graduates of
Doctoral, Master, as well as Bachelor studies, and working on its
state-of-the-art laboratories has become an attractive challenge
for students interested in experimental scientific activities. We
are happy to announce that the formerly set goal to improve qua-
lity of several study programs e.g. Biochemistry, Molecular and
Cell Biology, Experimental Biology provided by the Faculty of Sci-
ence has become a reality.

Should we come back to specific research results, in the first
year of the sustainability program there were 110 papers pub-
lished in impacted journals. Among the key publications, there
were five papers in Science, and other journals such as Nature Co-



Plant Physiology, New Phytologist, Plant Biotechnology a dalSich
vyznamnych Casopisech. Bylo rovnéZ publikovano 18 kapitol ve
védeckych knihdch a pracovnici Centra také ziskali 8 patentd.
O tom vSem blize pojednava tato zprava. Byl napfiklad vyvinut
novy protokol pro charakterizaci proteinf buné&nych jader rostlin
zaloZeny na jejich t¥idéni pomoci pritokové cytometrie, elektro-
foretické separaci proteind a proteolytickém $tépeni v gelu,
nésledovaném kapalinovou chromatografii peptidd a hmotnost-
ni spektrometrii. Touto metodou se podafilo identifikovat dosud
nejvétsi pocet proteini v bunéénych jédrech rostlin. S vyuZitim
elektroforézy pigment-proteinovych komplext a jednocasticové
transmisni elektronové mikroskopie se podafilo detailné analy-
zovat superkomplexy fotosystému II izolované z vys$sich rostlin,
mechl a zelenych Fas. Pro fenotypizaci rostlin byla vyvinu-
ta metoda jednotného robotizovaného screeningu s vysokou
prostupnosti, ktera byla pouzita ke studiu chladové tolerance
hrachu. Tato metoda umozfiuje morfologickou a fyziologickou
selekci parametrl, které koresponduji s vyvojem nadzemni ¢asti
rostliny a Gcinnosti fotosystému II, a je aplikovatelna i pfi studiu
daldich druhd rostlin. Uspééné pokracovaly experimentalni prace
v ramci globalni iniciativy zaméfené na precteni genomu psSenice,
kterou koordinuje mezinarodnim konsorcium pro sekvenovani
genomu pSenice. Diky novym metoddm sekvenovani DNA se
podafilo sestavit hrubou strukturu genomu dvou fytopatogennich
hub: Claviceps africana a Claviceps truncatispora. Tyto vysled-
ky by mély predstavovat unikatni nastroj pro studium regulace
sekundarniho metabolismu za Ucelem zvySeni produkce ergoid-
nich alkaloidd a umozni podrobné studovat proces patogeneze u
zastupcl rodu Claviceps a ptibuznych druhd.

PFi pfedavani Uvodni informace o projektu UdrZitelny rozvoj
vyzkumu Centrum regionu Hana je tieba zdGraznit, ze tymy nasi
instituce jsou Uspésné i v dalSich grantovych soutézich. Stabilné
se dafi ziskavat projekty v rostouci konkurenci zadatell, v roce
2014 tak bylo zahajeno Feseni dalsi desitky viceletych projektd
poskytnutych zejména Grantovou agenturou Ceské republiky.
Realizovéano je i mnoho zakazek smluvniho vyzkumu a Centrum
Uspésné rozviji aktivity komercionalizace vysledkd.

Nase tymy jiz tradi¢né spolupracuji s fadou laboratofi v mnoha
Castech svéta a vedeni Centra bude udrzovani téchto spolupraci
a navazovani novych konvtaktﬁ podporovat. Centrum, které je
zastupujici organizaci za CR pfi Evropské federaci biotechnologii
(EFB), se aktivné podili na ¢innosti této organizace a ziskalo patro-
naci pro poradani biotechnologické konference Plant Biotechnolo-
gy: Green for Good 3 v Olomouci v ¢ervnu 2015, na které by méla
byt zaloZena nova pracovni sekce Rostlinna biotechnologie EFB. V
této souvislosti je tfeba piipomenout Gspésny pribéh predchozich
dvou mezinarodnich konferenci této série, které Centrum porada-
lo v minulych letech s cilem umoznit zejména doktoranddm a
zadinajicim védeckym pracovniklim kontakt se specializovanym
vyzkumem v oblasti véd o rostlinach s akcentovanim rostlinnych
biotechnologii jako progresivniho odvétvi s velkou budoucnosti.

Centrum regionu Hana pro biotechnologicky a zemédélsky
vyzkum naddle potvrzuje svou zivotaschopnost, kompetentnost
na vyzkumném poli a konkurenceschopnost ve védecké soutéZi
podobnych center jak v Ceské republice, tak v Evropé. Nezbyva,
nez poprat hodné Uspé&chd do dalsich let.

Vdem nasim pFiznivedm dé&kujeme za podporu a tésime se
na dalsi spolupraci.

/

/} y J
prof. Mgr. Marek Sebela, Dr.
zastupujici feditel / Deputy Director

P

/4
prof. Ing. Jaroslav Dolezel, DrSc.
védecky reditel / scientific director

mmunications, Proceedings of the National Academy of Sciences
of U.S.A., Biotechnological Advances, Plant Journal, Plant Phys-
iology, New Phytologist, Plant Biotechnology, etc. The research
staff of the Centre have also published 18 chapters in scientific
books, and obtained 8 patents. You may find out about these
achievements in greater detail further on in this report. To name
a few examples of significant achievements, we can mention the
development of a new protocol for the characterization of plant
cell nuclei proteins based on a their sorting using flow cytome-
try, electrophoretic protein separation and in-gel proteolytic di-
gestion, followed by liquid chromatography of peptides and mass
spectrometry. Thanks to this method, we identified the highest
number of proteins in plant cell nuclei so far. By using electropho-
resis of pigment-protein complexes and single particle transmissi-
on electron microscopy, we have managed to analyze super-com-
plexes of photosystem II isolated from higher plants, mosses, and
algae in greater detail. For plant phenotyping, we have developed
a method of unified high-throughput robotic screening which was
used to study pea tolerance to cold. This method allows for the
morphological and physiological selection of parameters which
correspond with the growth of the aboveground part of plants
and the effectiveness of photosystem II, and it is applicable for
studying other species. Experiments within the global initiative
focused on reading the wheat genome coordinated by the Inter-
national Wheat Genome Sequencing Consortium (IWGSC) have
continued successfully. Thanks to new methods of DNA sequen-
cing we have managed to assemble the whole genome structure
of two species of phytopathogenic fungi — Claviceps africana and
Claviceps truncatispora. These results should provide a unique
tool for investigations on the regulation of secondary metabolism
with the aim to increase production of ergot alkaloids, and it will
enable detailed study of the process of pathogenesis in the genus
Claviceps and related species.

We would also like to point out here that our research groups
have been successful in approvals of other grant applications.
There were tens of multiyear projects proposed by our staff co-
mmenced in 2014 granted mainly by the Czech Science Foun-
dation. There have also been many contract deals implemented
and the Centre successfully develops activities towards research
results commercialization.

Our research groups have continued the tradition of coope-
ration with many laboratories across the world, and the manage-
ment of the Centre will keep supporting establishing new and
maintaining current partnerships. The Centre also represents the
European Federation of Biotechnologies (EFB) in the Czech Re-
public, and actively participates in its activities. Together, these
two institutions will co-host the Plant Biotechnology: Green for
Good III conference in Olomouc in June 2015 where a new section
of Plant Biotechnology of EFB shall be established. This conferen-
ce follows up the successful series of Green for Good conferences
in 2011 and 2013 with the aim to provide a platform for presen-
tation of research results mainly to young scientists, so that they
may gain fruitful experience and contact with specialized research
topics with accent on plant biotechnology as a highly perspective
field.

The Centre of the Region Hana for Biotechnological and Agri-
cultural Research keeps on proving its viability, competence in re-
search, and competitiveness in comparison with similar research
institutes in the Czech Republic, as well as in Europe. We wish
the Centre many more great achievements in the years to come.

We would like to thank all our supporters for their encourage-
ment and we are looking forward to future cooperation.

—



PREDSTAVENI CENTRA REGIONU HANA PRO BIOTECHNO-
LOGICKY A ZEMEDELSKY VYZKUM

Centrum regionu Hana pro biotechnologicky a zemé-
délsky vyzkum sdruzuje védecké tymy z Pfirodoveédeckée
fakulty Univerzity Palackého v Olomouci, Ustavu expe-
rimentdlni botaniky AV CR, v.v.i. a Vyzkumného Usta-
vu rostlinné vyroby, v.v.i.. Centrum je unikatni nejen
svym zamérenim na rostlinné biotechnologie, ale i svym
modernim vybavenim a technologiemi, z nichz nékteré
jsou unikatni a v Evropé jimi disponuje jen nékolik vy-
zkumnych center. Vyzkum v Centru je zalozen na inter-
disciplinarité - podileji se na ném biologové, genetici,
biochemici, biofyzici i zemédélci. Témér 200 védeckych
pracovnikll (z toho asi 11 % zahraniénich) se vénuje jak
zakladnimu, tak aplikovanému vyzkumu. Centrum je
zapojeno do nékolika ambiciéznich mezinarodnich pro-
jektl, je velmi Uspé&sné pii ziskavani grantl a jeho rozvi-
jejici se spoluprace s komeréni sférou umoziuje prena-
Set ziskané vysledky do biotechnologické a zemédélské
praxe.

Centrum se podili na vzd&lavani studentd Pfirodové-
decké fakulty Univerzity Palackého v Olomouci, zejména
v oborech Biotechnologie a genové inzenyrstvi, Bioin-
formatika, Biochemie, Bunécna a molekularni biologie,

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

Section of Aplied Research of Vegetables and Special Crops
Crop Research Institute

Sekce biologie a chemie
Univerzita Palackého

Biology and Chemistry Section
Palacky University

Experimentalni biologie, Biofyzika, Molekularni biofy-
zika a Fyziologie rostlin. Pracovnici Centra jsou garan-
ty studijnich oborl, podileji se na vyuce a ptsobi jako
vedouci bakalarskych, diplomovych a disertac¢nich pra-
ci. Prostfednictvim téchto praci se studenti zapojuji do
vyzkumnych tym& Centra. Pracuji v podnétném mezina-
rodnim prostfedi, maji moznost navazat cenné profesni
kontakty a vyuzit pFilezitosti zahranicnich stazi i stazi ve
spolupracujicich firmach. To vse spolu s perspektivnim
zamé&fenim Centra na rostlinné biotechnologie nabizi Si-
roké moznosti uplatnéni absolventl v Ceské republice i
zahranidi.

Vizi Centra do budoucna je posilovat spolupraci mezi
védou a vyzkumem a podnikatelskou sférou z oblasti ze-
médélstvi, farmacie a daldich oborl. Pravé transfer vy-
sledkl vyzkumu do aplikaéni sféry pomoci licenci by mél
i nadale prispivat k lepsi konkurenceschopnosti regional-
nich podnik{ ve zminénych oborech. Centrum se orientu-
je predevsim na spolecnosti v Ceské republice, nicméné
ma partnery i mezi zahrani¢nimi a nadnarodnimi institu-
cemi. Centrum se aktivné zapojuje do inovacnich aktivit
V regionu,




Sekce biochemie a biofyziky
Univerzita Palackého

Biochemistry and Biophysics Section
Palacky University
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The Centre of the Region Hana for Biotechnological
and Agricultural Research comprises research teams from
the Faculty of Science, Palacky University in Olomouc,
the Institute of Experimental Botany AS CR, and the
Crop Research Institute. The Centre has become unique
not only for its scientific focus on plant biotechnology,
but also for its cutting-edge equipment and technologies
some of which are unique in Europe. Research in the
Centre is based on interdisciplinarity. Biologists, geneti-
cists, biochemists, biophysicists, and agriculturists all
work side by side. Nearly 200 researchers (about 11
% out of them foreigners) are involved in basic as well
as applied research. The Centre participates in several
ambicious international projects, is very active in obtai-
ning grant funding, and its emerging cooperation with
commercial sector enables it to transfer research results
into use of biotechnology and agriculture.

An essential part of the Centre’s activities is the
education of students of the Faculty of Science, Palac-
ky University. Students can choose from the following
fields of study: Biotechnology and Genetic Engineering,
Bioinformatics, Biochemistry, Cell and molecular Biolo-
gy, Experimental Biology, Biophysics, Molecular Biophy-
sics, and Plant Physiology. The research staff of the

Sekce genomiky a metabolomiky
Ustav experimentdini botaniky AV CR, v. v. i.

Genomics and Metabolomics Section

Institute of Experimental Botany AS CR

= - BREslbn

Centre guarantees the fields of study, supervise bachelor
and master theses, and dissertations. By working in the
laboratories the students gain useful knowledge, experi-
ence, and future professional contacts. They also have
an opportunity to go on internships abroad. All of these
options combined with the focus of the Centre on plant
biotechnology help students to start their successful
professional careers.

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




ORGANIZACNI STRUKTURA

Mezinarodni
poradni organ

Rada centra
Predstavenstvo

o

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

Védecka rada

Ridici Gsek

Univerzita Palackého
Pfirodovédecka fakulta
Technicko-hospodarské oddéleni Védecko-technicky park

L. p . vedouc: Ing. Lucie Havlikova up
0Oddéleni biochemie proteint a proteomiky

vedouci: prof. Mgr. Marek Sebela, Dr.

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

Oddéleni transferu vysledki Vav Klienti C.R. Hana

vedouci: Mgr. Lucie Plihalovd, Ph.D.

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

Oddéleni molekulérni biologie S 0Oddéleni vzdélavani a rozvoje lidskych zdroju VZdéléved jednotky
vedouci: doc. Mgr. Petr Galuszka, Ph.D. vedouci: RNDF. Martina Spundovd, Ph.D. PFF UP

Oddéleni bunécné biologie
vedouci: prof. RNDr. Jozef Sam:

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

vedouci: prof. Ing Jaroslav Dolezel, DrSc.

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

A

0Oddéleni genetickych zdroju zelenin, lé€ivych rostlin
a specidlnich plodin, VURV, v.v.i.
vedouci: Ing. Karel Duek, CSc.
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prof. RNDr. Ivo Frébort, CSc., Ph.D.

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

Od roku 1988 pusobi na PfF UP v Olomouci,
pficemz od roku 2005 jako profesor v oboru
biochemie. Je ¢lenem celé fady prestiznich
spole¢nosti a reSitelem nebo spoluresitelem
vice neZz 30 vé&decko-vyzkumnych projektd.
Od roku 2012 je ¢lenem spravni rady Europe-
an Federation of Biotechnology.

prof. Mgr. Marek Sebela, Dr.

was the Executive Director of the Centre of
the Region Hana for Biotechnological and
Agricultural Research from 2010. Since 2014
has been working as Dean of the Faculty of
science of the Palacky University. He gradua-
ted at the Palacky University and received
Ph.D. in "“Bioresources Science” at Tottori
University in Japan. He is the author of more
than 100 scientific papers mainly in bioche-
mistry research, enzymology and molecular
biology. Some of his publications also deal
with biotechnological approaches, including
cloning and GMO.

Since 1988, he has been employed by Palacky
University and since 2005 he has been
appointed full professor. He is a member of
a number of prestigious professional societies
and a chief investigator or co-investigator in
more than 30 scientific-research projects. He
has been a member of European Federation
of Biotechnology Executive Board since 2012.

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

prof. Ing. Jaroslav Dolezel, DrSc.

is the Deputy Director of the Centre and
professor of biochemistry at Palacky Univer-
sity. Prof. Sebela has been working at Palacky
University since 1994. He focuses himself on
biochemistry, enzymology and proteomics. He
is the author and co-author of more than 100
scientific papers, a member of several scienti-
fic societies and a member of the Editorial
Board of Journal of Proteomics. So far, Prof.
Sebela has participatedin more than 20 grant
projects as a coordinator or team member
(investigator).

je védeckym feditelem Centra. Od roku 1983 je
zameéstnan v Ustavu experimentalni botaniky
Akademie véd CR v. v. i.. Vystudoval Vysokou
Skolu zemédélskou v Brné a védecké hodnos-
ti CSc. a DrSc. mu udélila AV CR. Postdok-
torsky pobyt absolvoval v italské vyzkumné
organizaci ENEA v Rimé&. Od roku 1992 plsobi
na PFF UP v Olomouci, pficemz od roku 2013
jako profesor v oboru molekuldrni biologie a
genetika. Jeho hlavnim védeckym zamérenim
je struktura a evoluce rostlinnych genomd,
aplikace prltokové cytometrie k analyze
jaderného genomu, mapovani a sekvenova-
ni genom@ zemé&dé&lsky vyznamnych plodin.
Béhem své védecké kariéry absolvoval fadu
odbornych stazi a je autorem vice nez 200
¢lankd v impaktovanych &asopisech, editorem
dvou knih a byl FeSitelem nebo ¢lenem fesitel-
ského kolektivu vice nez 20 projektl, véetné
projektd EU.

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



prof. RNDr. Petr Ilik, Ph.D.

v Centru pUsobi jako senior researcher a také
jako profesor biofyziky na Univerzité Palacké-
ho. Vystudoval obor Biofyzika a chemicka
fyzika na PFirodovédecké fakulté Univerzity
Palackého. Ve védecké praci se zaméfuje na
biofyziku fotosyntézy a studium stres{ rostlin.
Spolupracuje s komerénimi subjekty na vyvoji
novych piistroji pro detekci stresd rostlin.
Publikoval vice nez 40 pdvodnich odbornych
praci a je c¢&lenem nékolika domécich a
zahrani¢nich védeckych spolecnosti. Je resite-
lem, spolufesitelem nebo ¢lenem fesitelského
kolektivu vice neZ 20 grantovych projektd.

prof. Ing. Miroslav Strnad, CSc., DSc.

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

vystudoval Vysokou Skolu zemédélskou
v Brng, kde ziskal i své veédecké hodnosti.
Od roku 1983 pusobi v Ustavu experimen-
talni botaniky Akademie véd CR v.v.i. V roce
1996 se stal vedoucim spolecného pracovis-
té Ustavu experimentdlni botaniky AVCR a
prirodovédecké fakulty UP s ndzvem Labora-
toF rdstovych regulétord.

Prof. Strnad se zabyva biologickou, medicinal-
ni a analytickou chemii rostlinnych hormond.
Jeho vyzkumnd skupina béhem doby své
existence navazala celou Fadu mezinarodnich
spolupraci. Cast pracovisté se také zabyva
syntézou novych rlstovych regulatord se
zajimavymi biologickymi i terapeutickymi
vlastnostmi. Prof. Strnad je autorem nejméné
350 odbornych védeckych publikaci a fady
patentd po celém svété. Je ¢lenem celé fady
mezinarodnich  spole¢nosti,  prezidentem
Evropské fytochemické spolecnosti a reSite-
lem vice nez 30 narodnich i mezinarodnich
projektd.

Mgr. Karel Dolezal, Dr.

he graduated from University of Agriculture
in Brno where he obtained his scientific and
professional degrees. Since 1983, he has
been working at the Institute of Experimental
Botany, Academy of Sciences CR (IEB ASCR),
Olomouc. In 1996 he founded the joint
Laboratory of Growth Regulators co-owned
by Faculty of Sciences, Palacky University in
Olomouc. Prof. Strnad is focused on biologi-
cal, medicinal and analytical chemistry of
plant hormones. The Laboratory of Growth
Regulators has been involved in a number of
international collaborative projects focused
on plant hormone studies. Part of the labora-
tory is also involved in the synthesis of new
growth substances with important biologi-
cal and therapeutical potential. Prof. Strnad
is author of more than 350 scientific papers
and number of patents granted worldwide. He
is also a member of a number of internatio-
nal societies, president of the Phytochemical
Society of Europe, and author of more than 30
national and international projects.

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

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

vystudoval  Univerzitu  Palackého, obor
biologie, chemie a od roku 2010 psobi
jako senior researcher a vedouci Oddéle-
ni molekuldrni biologie Centra. Profesné se
vénuje molekuldrni biologii a fyziologii rostlin
se zamérenim na transgenozi a hormonalni
regulace. Béhem Sestnactileté praxe absolvo-
val nékolik védeckych stazi v zahranici, je
autorem vice nez 40 védeckych publikaci a
v soucasné dobé hlavnim FeSitelem tfi granto-
vych projektd.

prof. RNDr. Jozef Samaj, DrSc.

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

vystudoval PFF  Univerzity Komenského
v Bratislavé, plsobil mj. na Univerzit& Paul
Sabatier v Toulouse, Biocentru Videriské
Univerzity a na Institute of Cellular and
Molecular Botany, University of Bonn. Od
roku 2009 je profesorem botaniky na PFF UP,
kde také plsobi. Je autorem vice nez 125
védeckych publikaci zaméFenych na vyzkum
v oblastech molekuldrni bunécné biologie
rostlin, proteomiky, rostlinné biotechnolo-
gie, cytoskeletonu, signallingu, vezikularniho
transportu, endocytdzy a stresu. Je editorem
6 knih, narodnim reprezentantem v Interna-
tional Plant Proteomics Organization, ¢lenem
nékolika védeckych spolecnosti a redakcnich
rad odbornych &asopis@, a doposud byl fesite-
lem nebo spoluresitelem vice nez 20 zahranic-
nich a domécich védeckych projektd.

Mgr. Ondrej Novak, Ph.D.

Professor Samaj graduated from Comenius
University, Bratislava. He worked at the Paul
Sabatier University in Toulouse, at the Biocen-
ter of University of Vienna, and at the Institu-
te of Cellular and Molecular Botany, University
of Bonn. Since 2009 he has been a Profes-
sor of Botany at Palacky University, Faculty
of Science. He is the author of more than
125 scientific papers focused on research in
plant molecular cell biology, proteomics, plant
biotechnology, vesicular trafficking, endocy-
tosis and stress. He is editor of 6 books, a
national representative in the International
Plant Proteomics Organization, a member of
several scientific societies and editorial boards
of several scientific journals. So far he has
been an investigator or co-investigator in
more than 20 foreign and national scientific
projects.

v Centru pdsobi jako vedouci v&decky pracov-
nik a zarovefi je védeckym pracovnikem
v Ustavu experimentalni botaniky AV CR, v.v.i..
Vzdélani ziskal na Prirodovédecké fakulté
Univerzity Palackého v oborech analyticka
chemie a botanika a profesné se zaméru-
je na vyvoj novych analytickych metod pro
kvalitativni i kvantitativni stanoveni biologicky
aktivnich latek a studium jejich metabolismu
v rostlindch - zapojeni modernich izolacnich
technik v kombinaci s kapalinovou chromato-
grafii a rychle skenujici hmotnostni spektro-
metrii. Publikoval vice nez 100 védeckych
dankl a jako rteSitel nebo spolufesitel je
zapojen do 5 narodnich grantovych projektd.
Je ¢lenem nékolika védeckych spolecnosti.

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



Ing. Karel Dusek, CSc.

vzdélani ziskal na agronomické fakulté Vysoké
Skoly zemédélské v Brné - zahradnické obory
v Lednici na Moravé. Absolvoval postgradu-
alni studium na Vysoké Skole zemédélské
v Praze, obor genetika a Slechténi se specia-
lizaci na zahradni plodiny a vysokoskolska
studia dovrsSil absolutoriem na Zemédélské
akademii K. A. Timirjazeva v Moskvé. V roce
2013 absolvoval SOU vcelarské v Nasavrkach.
Ing. Dusek se zabyva vyzkumem zamére-
nym na genetické zdroje zelenin, |écivych,
aromatickych a koFeninovych rostlin. Jeho
pracovisté VURV, v. v. i. v Olomouci také
shromazduje a udrzuje genetické zdroje a
vyuziva je ve Slechténi. Je autorem vice nez
¢tyriceti plvodnich odbornych praci, &¢lenem
deviti védeckych a odbornych spolec¢nos-
ti a resitelem nebo spolufesitelem narodni
a mezinarodnich vyzkumnych projektl. Je
autorem uzitného vzoru ¢. 24930 - ,Varroa
lampa® - pomlcka pro léeni véel. Je také
spoluautorem plvodni ¢eskoslovenské odriidy
levandule ,Beta".

He graduated from the University of Agricul-
ture Brno, Faculty of Horticulture. He comple-
ted his university studies at K. A. Timiryazev
Agricutural Academy, Moscow. In 2013 he
graduated from the Secondary Vocational
School of beekeeping in Nasavrky. Together
with his team he specializes in the collecti-
on and preservation of genetic resources of
vegetables, medicinal, aromatic and culinary
plants and their utilization in breeding. He is
the author of more than forty original scienti-
fic studies, a member of nine scientific and
professional societies and investigator or co -
investigator in national research projects. He
is also the co - author of an original Czecho-
slovak Lavender variety “Beta” and author of
the utility model no. 24930 - “Varroa lamp”
- tool for treating the bees.
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FUNKCE
POSITION

predseda Rady Centra a ¢len
Predstavenstva Rady Centra

Chairperson of the Board of Directors and Board

Member of the Council of the Centre

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

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

¢len Rady Centra
Member of the Council of the Centre

¢len Rady Centra
Member of the Council of the Centre

¢len Rady Centra
Member of the Council of the Centre

¢len Rady Centra
Member of the Council of the Centre

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 V&decké Rady Centra
zastupujici reditel Centra

Scientific Board of the Centre Member
Deputy Director of the Centre

Clen Védecké Rady Centra

Scientific Board of the Centre Member

Clen Védecké Rady Centra

Scientific Board of the Centre Member

Clen V&decké rady Centra
Scientific Board of the Centre Member
Clen V&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 Védecké
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 ¢clen Védecké rady Centra
Scientific Board of the Centre External
Member

INSTITUCE
INSTITUTION

Rektor Univerzity Palackého
v Olomouci
Rector of Palacky University,Olomouc

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

Director of the Institute of Experimental Botany
AS CR

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

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

Zastupce Statutdrniho mésta Olomouc
Representative of the Statutory City of Olomouc

Zastupce Olomouckého kraje
Representative of the Olomouc Region

Zastupce Ministerstva zemédélstvi CR
Representative of the Ministry of Agriculture

INSTITUCE
INSTITUTION

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

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

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

Prirodovédecka fakulta, Univerzita Palackého
v Olomouci

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

Faculty of Science, Palacky University Olomouc

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

Vyzkumny Ustav rostlinné vyroby, v. v. i.

Crop Research Institute

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

Masarykova univerzita, Brno
Masaryk university, Brno

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

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

Clen predstavenstva Agrarni komory Ceské
republiky

Board Member of the Agrarian Chamber of the Czech
Republic

Vice President of the European Federation of
Biotechnology

Vice President of the European Federation of
Biotechnology
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UDRZITELNY ROZVOJ VYZKUMU V CENTRU REGIONU HANA
SUSTAINABILITY OF RESEARCH DEVELOPMENT AT THE CENTRE OF THE REGION HANA

Univerzita Palackého v Olomouci spolu s Ustavem
experimentalni botaniky AV CR, v. v. i. a Vyzkumnym
Ustavem rostlinné vyroby, v. v. i. k 31. 12. 2013 Uspés-
né ukoncila realizaci projektu ,Centrum regionu Hana
pro biotechnologicky a zemédélsky vyzkum®, ktery byl
podporen z Operac¢niho programu Vyzkum a vyvoj pro
inovace (OP VaVpl).

Hlavnimi cili projektu bylo rozsifeni vyzkumnych ka-
pacit univerzity a jejich partnerll, koncentrace védecké-
ho potencidlu v jedné lokalité a efektivni prenos vysled-
kG v&dy a vyzkumu do aplikacni sféry. Za timto GcCelem
byly v aredlu na ulici Slechtitell v Olomouci vybudovany
&tyti nové vyzkumné objekty véetné sklenikl a vybaveny
nejmodernéjsimi pFistroji a technologiemi.

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

Podily na dotaci z Narodni program udrzitelnosti I
(NPUI), ¢. projektu LO1204 (v roce 2014)

2N m

NAZEV
PARTNER

Univerzita Palackého v Olomouci
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

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

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

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

Share of the National Sustainability Program I fun-
ding, project No. LO1204 (in 2014)

M Univerzita Palackého v Olomouci
/ Palacky University Olomouc

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

m Vyzkumny ustav rostlinné
vyroby, v. v. i. / Crop Research
Institute

CASTKA (KC)
AMOUNT (CZK)

60 224 000,00 62 %
29 865 000,00 31%
6 741 000,00 7%
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BIOCHEMIE PROTEINU A PROTEOMIKA

Pro kli¢ovou aktivitu Biochemie protein{i a prote-
omika byly planovany vyzkumné prace na téchto
tématech: 1) enzymologie rostlinnych oxidoreduk-
tas a hydrolas, 2) analyza proteomd plisni a rostlin-
nych organll, 3) chemickd proteomika interaktor{
rostlinnych hormon(, 4) metabolismus aromatickych
cytokinind v rostlinach.

V roce 2014 jsme provedli studii struktury a
funkce dvou rodin aldehyddehydrogenas (ALDH),
které se Ucastni proces( obnovy fertility (rodina 2) a
tolerance v{&i stresu (rodina 7) v rostlinadch. Analyzo-
vali jsme genovou expresi a enzymovou kinetiku Sesti
rostlinnych ALDH a vyresili tfi krystalové struktury
s vysokym rozliSenim pro pochopeni substratovych
vlastnosti. Vysoka konzervovanost rodiny 7 je spoje-
na s oxidaci semialdehydu a-aminoadipové kyseliny
zatimco méné konzervovana rodina 2 ma Sirokou
substratovou specificnost. Vysledky byly prezento-
vany na 17. Mezinarodnim seminafi o enzymologii
a molekularni biologii karbonylového metabolismu
(USA, cervenec 2014). Byl rovnéZz odeslan rukopis
s experimentalnimi daty. Kromé toho byly studo-
vany dva isoenzymy aminoaldehydydehydrogenasy
z hrachu (ALDH z rodiny 10) za ucelem popsani jejich
substratovych vlastnosti s 15ti novymi syntetickymi
N-acylderivaty pfirodnich substratl 3 aminopropa-
nalu a 4-aminobutanalu.

The key activity entitled Protein Biochemistry and
Proteomics has been planned to cover a research work
on the following topics: 1) enzymology of plant oxidore-
ductases and hydrolases, 2) analysis of fungal and plant
organ proteomes, 3) chemical proteomics of phytohor-
mone interactors, 4) metabolism of aromatic cytokinins
in plants.

In 2014, we performed a structure-function study on
two aldehyde dehydrogenase (ALDH) families involved
in the processes of fertility restoration (family 2) and
stress tolerance (family 7) in plants. We analyzed gene
expression and enzyme kinetics of six plant ALDHs and
solved three high-resolution crystal structures in order
to understand their substrate properties. The high con-
servation of the family 7 is linked to the oxidation of a-
-aminoadipic semialdehyde whereas the less conserved
family 2 has wide substrate specificity. The results were
presented at the 17t International Workshop on the En-
zymology and Molecular Biology of Carbonyl Metabolism
(USA, July 2014) and a manuscript has been submitted
with the experimental data. In addition, two aminoal-
dehyde dehydrogenase isoenzymes from pea (ALDHs of
the family 10) were studied to describe their substrate
properties with 15 new synthetic N-acyl derivates of the
natural substrates 3-aminopropanal and 4-aminobuta-
nal.

Mistné fizend mutageneze enzymu AMADH?2 z hrachu. Obrdzek ukazuje vybér aminokyselinovych zbytku aktivniho mista pro mutagenezi.
Site-directed mutagenesis of pea AMADH2. The picture shows a selection of amino acid residues for mutagenesis.



Byl vyvinut novy protokol pro charakterizaci rostlin-
nych jadernych proteind zahrnujici jako prvni krok
cytometrické tridéni jader jeCmene. Po extrakci a elektro-
foretické separaci proteini bylo provedeno proteoly-
tické Stépeni v gelu, po kterém nasledovala kapalino-
vé chromatografie peptidd z digestd na obracené fazi
(nanopriitokové usporadani) a hmotnostni spektromet-
rie. Vysledky demonstruji Ucinnost, citlivost a rychlost
analyzy aniz by doslo k naruseni integrity charakteri-
zovanych proteind. DlleZité je, Ze protokol se vyhyba
kontaminaci nejadernymi proteiny Petrovska B. et al.
(Cytogenet. Genome Res. 2014, 78-86). Pokud jde o
studium plisni, v profilovych MALDI hmotnostnich spekt-
rech intaktnich konidii Botrytis fabae bylo nalezeno devét
charakteristickych markerovych signald (v hmotnostnim
rozsahu 2-10 kDa). Analyzou extraktu z povrchovych
struktur konidii bylo identifikovdno zhruba 60 protei-
n{, z nich? 5 bylo pfifazeno charakteristickym signalim
z profilovych spekter. Ziskané vysledky prezentovany
na védeckych konferencich v Madarsku a Rakousku,
v kvétnu a Cervnu 2014.

Apidaeciny ze skupiny antimikrobialnich peptidt hraji
dtleZitou roli v humoraini imunité véel. Vyvinuli jsme a
validovali metodu pro pfimou kvantifikaci apidaecint 1
ve vcelich tkanich pomoci extrakcénich technik a kapali-
nové chromatografie s hmotnostni spektrometrii Danih-
lik J. et al. (3. Chromatogr. A, 134-144). Kombinace
chromatografickych technik a kvantitativni hmotnostni
spektrometrie byla Uspésné pouZita pro izolaci a charak-
terizaci proteinu (CBP 1), ktery vaze cytokininy, cozZ je
prispévek ke studiim interakce cytokinind s rostlinnymi
proteiny Chamrad I et al. (J.Plant Growth Regul. 2014,
896-902). Byly provedeny pilotni experimenty zamére-
né na analyzu proteomu leukemickych lymfocytd po
oSetfeni se specifickymi antagonisty mikroRNA, a to ve
spolupraci s Ustavem patologické fyziologie 1. Lékarské
fakulty Univerzity Karlovy v Praze. Provadélo se mnoho
identifika¢nich anebo kvantifikacnich analyz proteind ve
spolupraci s dal$imi oddélenimi vyzkumného centra.

V genomu topolu (Populus trichocarpa) bylo naleze-
no sedm gend pro adenylatisopentenyltransferasu (IPT).
Byly navrzeny PCR primery a ty se pouzily pro prohledani
cDNA knihoven pfipravenych z nékolika rlznych pletic
Populus x canadensis (cv. Robusta). Az dosud se podafri-
lo do plazmidovych vektorl klonovat ctyfi ze sedmi
té&chto IPT gend. Odpovidajici enzymy budou pfipraveny
v bakteridlnim expresnim systému. Po purifikaci bude
nasledovat méreni enzymové kinetiky.

A novel protocol has been developed to characteri-
ze plant nuclear proteins involving flow cytometric sor-
ting of barley nuclei as the initial step. After extraction
and electrophoretic separation, an in-gel digestion of
proteins was performed followed by nanoflow reversed-
-phase liquid chromatography of peptides from the di-
gests and mass spectrometry. The results demonstrated
efficiency, sensitivity, and speed without compromising
protein integrity. Importantly, the protocol avoided con-
tamination by non-nuclear proteins Petrovska B. et al.
(Cytogenet. Genome Res. 2014, 78-86). As regards
to studying fungi, there have been nine characteristic
marker peaks identified in MALDI mass spectrometric
profiles of intact conidia of Botrytis fabae (in the mass
range of 2-10 kDa). By analyzing extracts from surface
structures of the conidia, around 60 proteins were iden-
tified from which 5 were assigned to the characteristic
marker peaks. The obtained results were presented at
scientific conferences in Hungary and Austria in May and
June 2014, respectively.

Apidaecins from the group of antimicrobial peptides
play an important role in the humoral immunity of bees.
We developed and validated a method for direct quan-
tification of apidaecins in bee tissues using extraction
techniques and liquid chromatography with mass spect-
rometry Danihlik J. et al. (J. Chromatogr. A, 134-144). A
combination of chromatographic techniques and quanti-
tative mass spectrometry has successfully been used for
the isolation and characterization of cytokining-binding
protein 1, which is a contribution to studies on the in-
teraction of cytokinins with plant proteins Chamrad I et
al. (J.Plant Growth Regul. 2014, 896-902). Pilot experi-
ments focused on analyzing the proteome of leukemic
lymphocytes after their treatment with specific micro-
-RNA antagonists have been performed in cooperation
with the Institute of Pathological Physiology, First Faculty
of Medicine, Charles University in Prague. There have
been many Identification/quantification analyses of pro-
teins performed in cooperation with other departments
of the research centre.

Seven adenylate isopentenyl transferase (IPT) genes
have been identified in the genome of Populus trichocar-
pa (a poplar tree). PCR primers were designed and used
for screening of cDNA libraries prepared from several
distinct tissues of Populus x canadensis (cv. Robusta).
So far, four out of the seven IPT genes have been cloned
into plasmid vectors. The corresponding enzymes will be
produced in a bacterial expression system. After purifi-
cation, their enzyme kinetics will be measured.



BIOENERGETIKA ROSTLIN

Tento dil&i cil byl élenén do &ty vyzkumnych smé&rd:
1) Izolace a strukturni analyza proteinovych superkom-
plext tylakoidnich membrén, 2) Molekuldrni mechanis-
my generace reaktivnich forem kysliku ve fotosystému
1T za stresovych podminek, 3) Fotosyntéza a souviseji-
ci signalni drahy za stresovych podminek a 4) Optické
metody detekce fyziologického stavu rostlin.

Ad 1) Regitelsky tym se zacal v&novat biochemické-
mu a strukturnimu vyzkumu dosud neprozkoumanych
proteinovych superkomplex{ izolovanych z tylakoidnich
membrén vys&ich rostlin, mechll a zelenych Fas pésto-
vanych za specifickych rlistovych podminek. S vyuZitim
nativni elektroforézy pigment-proteinovych komplexd a
jednocasticové transmisni elektronové mikroskopie se
podafilo detailné analyzovat superkomplexy fotosysté-
mu II izolované z jehlic smrku a poukazat na odliSnou
strukturni organizaci jejich svétlosbérného komple-
XU v porovnani s evolu¢né mladsimi zastupci vyssich
rostlin. Strukturni analyza superkomplexl fotosysté-
mu II u mechd odhalila unikatni organizaci a flexibilitu
svétlosbérného komplexu, ktera nebyla dosud pozoro-
vana. Vysledky jsou pfipravovany k publikaci.

Ad 2) Reditelsky tym studujici tvorbu reaktivnich
forem kysliku se zaméFfil na méreni tvorby singletni-
ho kysliku and superoxidového aniontového radikalu
ve fotosyntetickych membranach izolovanych z listd
Spenatu a Arabidopsis. Mezi hlavni pouZité metody
patfila elektronova paramagneticka rezonancni spektro-
skopie, ultraslaba fotonova emise a méfeni redoxnich
zmén cytochromu b559. NejdlleZitéj$im vysledkem bylo
odhaleni role tokoferolu a plastochromanolu pfi eliminaci
tvorby singletniho kysliku a jejich dileZitosti v ochrané
pred lipidovou peroxidaci. Vysledky méreni elektronové
paramagnetické rezonance ukazaly, Ze plastochinony a
cytochrom b559 ve fotosystému II prenaseji elektrony
na molekularni kyslik za vzniku superoxidu. Dale bylo
ukazano, Ze prechodné kovy vazané na proteiny ve
fotosystému II hraji ddleZitou roli pFi tvorbé a eliminaci
reaktivnich forem kysliku.

Ad 3) Vyzkum ve tifetim sméru byl zaméren na testo-
vani vlivu novych latek s rlistov&-regulaéni aktivitou
(pfipravenych v ramci dil¢iho cile 3 - Chemicka biologie)
na fotosyntézu rostlin pfi stresu a indukované senescen-
ci. Byly sledovany zmény fotosyntézy u transgennich
rostlin jeCmene s cilené zménénym obsahem cytokini-
n{ pii stresu suchem a u mutantnich rostlin Arabidopsis
se zménénou aktivitou antioxidacniho systému. Byla
také srovnavana citlivost fotosyntetickych parametrd
a pohybu chloroplastd bé&hem zasychani listd a studo-
vana role hormonalni a elektrické signalizace v sekreci
travicich enzymd masozravych rostlin. Mezi nejdileZi-
téjsi vysledky v ramci tohoto vyzkumného sméru patfi
zjit&ni vy3&i Gcinnosti novych cytokininovych derivatd
na zpomaleni starnuti ve srovnani s bézné pouzivanymi
cytokininy, potvrzeni vyssi odolnosti transgennich rostlin
je¢mene (véetné fotosyntézy) viici suchu a objeveni role
jasmonatd v regulaci proteolytické aktivity masozravych
rostlin.

Ad 4) V ctvrtém sméru byl vyzkum zaméfen na
studium optickych vlastnosti rostlin, matematické
modelovéani méfenych optickych signalti pomoci biofy-
zikalnich modell a aplikaci optickych metod pro tcely

The research program Plant Bioenergetics was divi-
ded into four objectives: 1) Isolation and structural ana-
lysis of protein supercomplexes from thylakoid membra-
nes, 2) Molecular mechanisms of generation of reactive
oxygen species in photosystem II under stress conditi-
ons, 3) Photosynthesis and related signalling under stre-
ss conditions, and 4) Optical methods for the detection
of physiological state of plants.

Ad 1) The research team has started biochemical and
structural research of so far unexplored protein super-
complexes, which were isolated from thylakoid membra-
nes of higher plants, mosses and green algae cultiva-
ted under specific growth conditions. With the help of
clear native electrophoresis and single particle electron
microscopy, photosystem II supercomplexes isolated
from spruce needles were investigated in detail and their
structural analysis revealed a different organization of
the light harvesting complexes compared to other coun-
terparts from evolutionary younger higher plants. In
addition, a structural characterization of the moss pho-
tosystem II supercomplex revealed a unique organizati-
on and flexibility of the light harvesting antenna system,
which has never been observed before. These results are
prepared for publication.

Ad 2) The research team, studying the generation of
reactive oxygen species, has focused on the measure-
ment of singlet oxygen and superoxide in photosynthetic
membranes isolated from spinach and Arabidopsis lea-
ves. The main used methods were electron paramagne-
tic resonance spectroscopy, ultra-weak photon emission
and the measurement of redox changes of cytochrome
b559. The data indicate that tocopherol and plastochro-
manol play a crucial role in the prevention of singlet
oxygen formation and in the protection against lipid
peroxidation. The results obtained using electron para-
magnetic resonance spectroscopy showed that electron
leakage from plastoquinones and cytochrome b559 in
photosystem 1II results in the formation of superoxide
anion radical. Furthermore, it was shown that transition
metals coordinated with proteins of photosystem II play
a role in the production and scavenging of reactive oxy-
gen species.

Ad 3) Research activities in the third objective were
focused on testing of the effect of new substances with
growth-regulation activity (prepared in the frame of the
research objective 3 - Chemical biology) on photosyn-
thesis of plants under stress or during induced sene-
scence. The changes in photosynthesis were monitored
in transgenic barley plants with changed cytokinin con-
tent, which were subjected to drought stress, and in the
Arabidopsis mutants with changed activity of antioxida-
tive system. In addition, the sensitivity of photosynthetic
parameters and chloroplast movement were compared
during the desiccation of detached leaves and a role of
hormonal and electric signalling in secretion of digestive
enzymes was studied in carnivorous plants. The most
important results achieved within this research objective
include the finding of higher efficiency of new cytokinin
derivatives in delaying senescence in comparison with
currently used cytokinins, the confirmation of higher re-
sistance of the transgenic barley plants (including pho-
tosynthesis) to drought, and a disclosure of the role of



fenotypizace rostlin. Byl zahajen projekt zaméreny na
stanoveni vlivu uspotadani chloroplastl v bufikach na
kolimovanou a difuzni absorptanci listu a projekt na
modelovani svétlem indukovaného elektrického napéti
napfi¢ thylakoidni membranou detekovaného pomoci
tzv. elektrochromniho posuvu. V tomto roce byl publi-
kovan prehledovy c¢lanek o parametrech chlorofylové

control
BAP 1 uM
BAP 5 uM
6 1uM
6 5uM
3 1uM
3 5uM

jasmonates in the regulation of proteolytic activity in
carnivorous plants.

Ad 4) In this objective, the research was focused on
the study of optical properties of plants, mathematical
modelling of measured optical signals using biophys-
ical models and the application of optical methods for
plant phenotyping. We have concentrated on a project
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Prostorové rozloZeni parametru fluorescencni indukce chlorofylu mérenych na listech po aplikaci riznych cytokininovych derivdtd
Imaging of parameters of chlorophyll fluorescence induction measured on leaves after application of different cytokinin derivatives.

fluorescence pouzivanych pro studium funkce fotosys-
tému II. Byl napsan resersni ¢lanek na téma automatic-
ké integrované vysokokapacitni fenotypizace rostlin, na
ktery navazuje metodicky ¢lanek popisujici uziti fenoty-
pizaCni linky CRH pro (lely studia odolnosti rlznych
odrlid hrachu v¢i chladu. Clanky jsou v recenznim tizeni
impaktovanych zahrani¢nich &asopist.

focused on the determination of the influence of chlo-
roplast arrangement in cells on collimated and diffusion
absorptance of leaves as well as on a project dealing
with modelling of light-induced voltage across the thy-
lakoid membrane detected via the so-called electroch-
romic shift. This year we have published a review article
on the chlorophyll fluorescence parameters that are used
for the determination of photosystem II function in thy-
lakoid membranes. Another review article has been wri-
tten on automated integrative high-throughput phenoty-
ping of plants, which was followed by a methodological
article describing the usage of the phenotyping platform
in CRH to study cold tolerance of different pea cultivars.
The manuscripts are under review in impacted journals.



Hlavni sméry vyzkumu zahrnuji zejména vyvoj novych
chemickych molekul specificky interagujicich s klicovymi
proteiny signalnich a regulac¢nich drah v bunce, studium
jejich biologickych G¢inkd a vyvoj i vyvoj vhodnych testl a
zavedeni jejich pouZiti do rutinniho, vétSinou robotizova-
ného screeningu stavajicich chemickych knihoven, pfirod-
nich latek, extraktl z rostlin a mikroorganismd a rovnéz
nové pripravovanych derivatd.

Metodami organické syntézy bylo pfipraveno nékolik
novych skupin organickych latek s rdstové regulaé-
ni aktivitou. TotoZnost a Cistota pripravenych latek byla
ovérena souborem fyzikalné chemickych metod (elemen-
tarni analyza, HPLC-HR MS, NMR). Biologicka aktivita
pfipravenych sloucenin byla nasledné testovana v souboru
biotestd, receptorovych a inhibi¢nich testll, nejaktivné&j-
Si latky pak byly studovany v rostlinnych a Zzivocisnych
tkanovych kulturach.

Ve spolupraci s Research Centre for Plant Growth and
Development, Universitou KwaZulu-Natal v Pietermari-
tzburgu v Jihoafrické republice byl studovan vliv nejak-
tivnéjdich u nas vyvinutych cytokininovych derivatd
pouzitych v kultivacnim médiu na in-vitro mikropropagaci
vybranych rostlinnych druh@, naptiklad, Amoo SO et al.
(Plant Cell TissueOrgan Cult 2014, 17-26), efekt nového
9-tetrahydropyranyl derivatu meta-topolinu (mTTHP)
na proliferaci prytl, obsah fotosyntetickych pigmentl a
antioxidac¢ni kapacitu u dvou Siroce vyuzivanych lécivych
rostlin, Aloe arborescens a Harpagophytum procumbens.
Studie prokazala, Ze tento derivat je dalsim topolinem,
navic pfi nizkych koncentracich indukujicim zakorenovani.

Dale byla vyuzita mikropropagace Hypoxis hemeroca-
llidea jako modelovy systém, Moyo et al. (Plant Sci 2014,
157-164), ke studiu vlivu cytokininﬂ (CKs) na in vitro
regeneraci a akumulaci fenolickych kyselin v orgédnovych
kulturadch a kalusech. Celkem 14 fenolickych kyselin bylo
detekovano ve studovaném rostlinném materidlu pomoci
UPLC-MS/MS. Antioxidaéni kapacita extraktl byla mérena
metodou ORAC a DPPH. Byl zjidt&n vyrazny vliv cytokinin{
na akumulaci derivatd fenolickych kyselin v kulturdch této
rostliny.

Kromé& experimentl v tkafovych kulturdch byl také
studovan efekt 2-chlor-6-(3-methoxyfenyl)aminopurinu,
u nas vyvinutého vysoce aktivniho inhibitoru degradace
cytokinind (INCYDE), pfi velmi nizkych koncentracich na
rust, biochemické a fotosyntetické parametry na stresova-
né rostliny rajCete. Vysledky ukazaly vysoky potencial této
latky k ochrané& rostlin vQ&i solnému stresu a moznosti ke
zvysSeni produktivity v téchto podminkach.

Byla vyvinuta experimentadlni metoda jednotného
robotizovaného screeningu s vysokou prostupnosti na
fenotypovani rostlinnych vyhont s vyuZitim sou&asné
automatické analyzy biomasy a Ucinnosti fotosystému II
ke studiu chladové tolerance hrachu (Pisum sativum L.).
Soucasti feseni bylo vyvinuti programu pro automatickou
analyzu, ktery posuzuje rizné parametry napt. fluorescen-
ce chlorofylu, a provedeni experimentu se dvé&ma rlzny-
mi odrlidami hrachu b&hem jejich chladové aklimatizace.
Vyvinuta metoda se ukazala byt velmi uzitenym nastro-
jem pro morfologickou a fyziologickou selekci paramet-
rd, které koresponduji s vyvojem nadzemni &asti rostliny
a udinnosti fotosystému II, a je proto aplikovatelna i ke
studiu dalSich hospodéisky vyznamnych druh( rostlin.

CHEMICKA BIOLOGIE

Major fields of our research particularly cover develo-
pment of new chemical structures specifically interacting
with key proteins in the signalling and regulation pathwa-
ys in the cell, study of their biological activity as well as
development of suitable bioassays and their implemen-
tation as routine assays for robotic screening of existing
chemical libraries, natural compounds from plants and
microorganisms as well as newly prepared derivatives.

Several new groups of compounds with growth regula-
ting activity have been prepared by the methods of orga-
nic synthesis. Identity and purity of prepared compounds
was analysed by the set of physicochemical methods (ele-
mental analysis, HPLC-HR MS, NMR). Biological activity of
prepared compounds was subsequently tested in selected
bioassays, receptor and enzyme in-vitro assays, the most
active compounds were then studied in plant and animal
tissue culture models.

In cooperation with Research Centre for Plant Growth
and Development, University of KwaZulu-Natal in Pieter-
maritzburg, South Africa, we continued to study the most
active compounds, developed at our department, as com-
ponents of cultivation media for in-vitro micropropagation
of selected plant species. For example, we tested, Amoo
SO et al. (Plant Cell TissueOrgan Cult 2014, 17-26), the
effect of new 9-tetrahydropyranyl derivative of meta-to-
polin (mTTHP) on shoot proliferation, photosynthetic pig-
ment content, their anti-oxidant capacity of two medicinal
plants, Aloe arborescens a Harpagophytum procumbens.
The study showed that this compound can be used as ano-
ther favourable cytokinin in tissue cultures, moreover in-
ducing in vitro rooting at lower concentrations.

Micropropagation of Hypoxis hemerocallidea was used
as a model system, Moyo et al. (Plant Sci 2014, 157-164),
to study the cytokinin (CK) effect on in vitro regeneration
and phenolic acid accumulation in organ and callus cultu-
res. In total 14 phenolic acids were detected in studied
plant extracts using UPLC-MS/MS. Antioxidant capacity
was determined by the ORAC a DPPH assay. Major effect
of cytokinin on phenolic acid accumulation in H. hemero-
callidea in vitro cultures was found.

Except the in vitro experiments, the effect of 2-chlo-
ro-6-(3-methoxyfenyl)aminopurine, new and highly active
inhibitor of cytokinin degradation (INCYDE), developed at
our department, was studied at very low concentrations
on grow, biochemical and photosynthetic efficiency in
sodium chloride (NaCl)-stressed tomato plants was also
investigated in cooperation with this laboratory. The fin-
dings indicate the potential of INCYDE in protecting plants
against NaCl stress and the possibility of enhanced pro-
ductivity.

We also developed an experimental procedure of in-
tegrative high-throughput in-house phenotyping of plant
shoots employing automated simultaneous analyses of
shoot biomass and photosystem II efficiency to study the
cold tolerance of pea (Pisum sativum L.). For this purpo-
se, we developed new software for automatic RGB image
analysis, evaluated various parameters of chlorophyll flu-
orescence obtained from kinetic chlorophyll fluorescen-
ce imaging, and performed an experiment in which the
growth and photosynthetic activity of two different pea
cultivars were followed during cold acclimation. The app-
roach, provides a very broad tool for the morphological
and physiological selection of parameters which corre-
spond to shoot growth and the efficiency of photosystem
II, and is thus applicable in studies of various plant spe-
cies and crops.



ROSTLINNE BIOTECHNOLOGIE

V ramci vyzkumu homeostazy rostlinnych hormo-
n cytokininG u obilovin, se ndm podafilo v roce 2014
ziskat patent (CZ 304935) na transgenni linie jeCmene
s ektopicky regulovanou aktivitou degradac¢niho enzymu
v rlznych kompartmentech buné&k kofenového systému.
Tyto linie vykazuji vysi toleranci vi¢i rGznym formam
uméle aplikovaného vodniho stresu, predevsim diky
zménéné architektufe korenového systému v dlsledku
hormonalini nerovnovahy. Byla podéna prihlaska k Mini-
sterstvu zivotniho prostredi pro povoleni k dlouhodobé&j-
Simu nakladani s témito transgennimi liniemi v polnich
podminkach. V roce 2015 bychom radi zahdjili testo-
vani rlznych transgennich linii jeémene s hormonalni

Populace transgenniho jeCmene v pokusném skleniku.
Transgenic barley population in the greenhouse

nerovnovahou na specialné upravenych malometraznich
parceldch a sledovali jejich odolnost vi¢i suchu a vy-
nosnost. Transgennimi pfistupy vyuzivajici RNA inter-
ference se nam podarilo ziskat dalSi linie se specificky
umlcenymi geny, které se podileji na regulaci toku a
ukladani transportnich sacharid v zasobnich pletivech.
Tyto linie vice odnozovaly, v disledku ¢ehoz tvofily vice
zrna. Jejich detailnéjsi fenotypova analyza bude tak-
téZ soucasti polnich experimentl. Na modelu kukufice
jsme pak objasnili subcelularni lokalizaci degradacnich
drah cytokininl a vymezili se v{¢&i obecné ptijimanému
schématu metabolismu cytokininli odvozeného od ge-
netického modelu Arabidopsis thaliana. Na biochemické
urovni byly studovény dalSi dva nové enzymy podilejici
se na metabolismu rostlinnych hormong.

Diky instrumentaci pofizené z projektu OP VaVpi a
nasledné podpory Narodniho programu udrzitelnosti
jsme se intenzivn& zalali v&novat ptistupim masivni-
ho paralelniho sekvenovani transkriptomu a genomu
a bioinformatickému zpracovani ziskanych dat. Prvni
celotranskriptomové studie provedené pravé na vyse
uvedenych transgennich liniich ukazuji, Zze ektopickou
nadprodukci cytokinin degradaéniho enzymi v elon-
gacni zoné korene doslo k signifikantni zméné exprese
u zhruba tisicovky gend v koFeni a sekundarné asi 50
genl v nadzemni &asti. Dle pfedpokladl jsou ovlivnény
kromé genl souvisejici pfimo s cytokininy, pFedevsim
geny participujici na percepci, metabolismu a transportu

In the frame of phytohormonal research on cereals,
we managed to obtain a patent (CZ 304935) in 2014 on
transgenic barley lines with ectopically regulated activi-
ty of cytokinin degradation enzyme (CKX) with targeting
to different cellular compartments. As a consequence of
hormonal imbalance, these lines have a higher toleran-
ce to various forms of artificially applied water stress,
mainly due to their altered root system architecture. An
application for permission to maintain with these tran-
sgenic lines under the field conditions was submitted to
the Ministry of the Environment. In 2015, we would like
to start a long-term testing of transgenic barley lines,
both with overexpressed and silenced CKX genes, to
drought stress tolerance and productivity. By transge-
nic approaches using RNA interference, we additionally
obtained barley with specifically silenced genes, which
are involved in the regulation of sink capacity, e.g trans-
port of sucrose and accumulation of starch in grains.
Surprisingly, these lines formed more tillers, resulting in
more grains per plant. Their detailed phenotypic charac-
terization will be also part of the field experiments. On
a maize model, we clarify the subcellular localization of
cytokinin degradation pathways in monocot species, and
defined differences against generally accepted model of
Arabidopsis thaliana. Furthermore, two novel enzymes
involved in the metabolism of plant hormones were stu-
died at the biochemical level.

With help of equipment Next-Gen Sequencer Illumi-
na purchased from the OP RD&I grant and subsequent
support from the National Programme of sustainability,
we have started to sequence transcriptomes and ge-
nomes by massive parallel approaches and subsequent-
ly analyze bioinformatic data. The first whole-transcrip-
tome study was performed on the above mentioned
transgenic barley lines with ectopic overproduction of
cytokinin degradation enzymes in the root elongation
zone. Approximately one thousand of genes have been
found to be significantly altered in the root tissue and
secondarily about 50 genes in the shoot. As expected,
the most affected genes encode enzymes and proteins
directly related to cytokinins and other phytohormones,

Sklizeri sklerocii Claviceps purpurea z parcelovych pokusu infikovaného
Zita

Harvest of Claviceps purpurea sclerotia from the field experiment on
infected rye



auxinl a jasmonatd a dale tfeba geny metabolismu a
transportt sacharidd. Diky novym sekvenaénim meto-
ddm se ndm podafilo sestavit hrubou strukturu geno-
mu fytopatogennich hub Claviceps africana a Claviceps
truncatispora.

like as genes participating in perception, metabolism and
transport of auxin and jasmonates. Among other signifi-
cantly regulated genes in roots with disturbed cytokinin
homeostasis were these participating on carbohydrate
metabolism and transport. We managed to assembly a
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Metodika pfipravy transgenniho jecmene
Methodology of preparation of transgenic barley

V ramci studia patogeneze a molekuldrniho mecha-
nismu infekce n&kterych biotrofnich patogenl obilovin
jsme jako prvni na svété ve spolupraci se skupinou prof.
Tudzynského z Mlinsteru ukazali, Ze houby jsou schopny
produkovat rostlinné hormony cytokininy, ale vyuzivaji
k tomu jiné enzymové mechanismy nez rostliny. Kli¢o-
vym pro syntézu cytokinind u hub je bifunkéni enzym
majici dvé katalytické podjednotky jednu slouzici ke kon-
jugaci molekuly aktivovaného isoprenu a molekuly AMP
a druhou k jeji aktivaci pomoci hydrolyzy ribosafosfatu.
Tento houbovy bifunkéni enzym je pak schopen produ-
kovat aktivni cytokininy béhem pocatecni faze infekce
obiloviny daleko efektivnéji nez rostlina sama a vyuziva
je pro efektivnéjsi proliferaci hyf do rostlinného pletiva.
Dale jsme ukazali, ze strukturni variabilita molekuly cy-
tokininu je ddleZitym markerem pro specifickou percepci
zatim neznamym mechanismem u samotné houby a pfi-
mo ovliviiuje tvorbu asexudlnich spor. Studium metabo-
lismu cytokininG u ne-rostlinnych systémi se na nasem
oddéleni zaméfilo také na dva nové enzymy, které jsou
kédovany v genomu sinice Nostoc. Objasnénim fyziolo-
gické role produkce cytokinind touto sinici bychom se
radi v budoucnu zabyvali.

Spole¢né s auxiny hraji cytokininy hlavni roli v rege-
neraci prytu u rostlin. Schopnost a intenzita regenerace
prytu se lisi napfi¢ rostlinnymi druhy. Obecné lIze Fict,
7e vétdina dllezitych zemédé&lskych plodin regeneruje
v podminkach in vitro kultur zna¢né neochotné. S pou-
Zitim genetického modelu Arabidopsis se snazime iden-
tifikovat esencialni komponenty molekularniho mecha-
nismu vzniku pluripotence rostlinné bunky. Na zakladé
dvojhybridniho kvasinkového screeningu bylo vybrano
né&kolik transkripénich faktorl a vyselektovany jejich ho-
mozygotni knock-out linie. Jejich vzajemnym kfizenim
sledujeme schopnost regenerace in vitro a tim se sna-
zime odhalit klicové komponenty pluripotence, které bu-
dou dlleZité i pro proces regenerace prytu. Manipulace
s témito faktory by pak méla vést k vyrazné snadnéjsi
schopnosti geneticky upravovat a regenerovat in vitro i

rough draft of the genome of two phytopathogenic fungi
Claviceps africana and Claviceps truncatispora using a
novel sequencing methodology.

As the first in the world in collaboration with the
group of prof. Tudzynski from Minster University, we
have shown that some biotrophic fungi are capable to
produce plant-based hormone cytokinin; however by uti-
lization of a distinct enzymatic mechanism than plants.
A bi-functional enzyme with two catalytic subunits, the
first conjugating a molecule of activated isoprene with
AMP and the other which activates a primary intermedia-
te to active hormone via ribophosphate hydrolysis, play a
key role in in vitro cytokinin synthesis. This novel fungal
enzyme is thus capable of producing active cytokinins
during the initial phase of infection much more efficiently
than the plant itself, and fungus uses them for efficient
proliferation of the hyphae into the plant tissue. Further-
more, we showed that structural variability of a cytokinin
molecule is an important marker for a specific percepti-
on by yet unknown mechanism, which directly regulates
production of asexual spores in fungi. Study on cytokinin
metabolism in non-plant systems in our Department has
been also focused on two novel enzymes which are enco-
ded in the genome of cyanobacterium Nostoc. We would
like to focus on the elucidation of cytokinin physiological
role in cyanobacteria in the near future.

In combination with auxin actions, cytokinins are
known to play a pivotal role in shoot regeneration. Shoot
regeneration efficiency varies among plant species. In
general, economically important crops are recalcitrant to
develop de novo meristems in an in vitro tissue culture.
By using Arabidopsis as s model plant, we determine
molecular basis underlying the acquisition process of
pluripotency in plant cells. Based on the yeast two hybrid
system, several transcription factors were preselected
and homozygous knock-out lines obtained. Their mutual
crosses were monitored for the ability of regeneration in
in vitro cultures and thus the key components of pluri-
potency, which will be important for the process of shoot



takové plodiny ¢i jejich odridy, jeZ se nedaji sou¢asnymi
postupy transformovat

V roce 2014 byla dokoncena série polnich experi-
mentl zamérend na testovani vlivu nizkomolekularnich
latek fytohormonalni povahy s gametocidnim ucinkem
na proces tvorby pylu u rostlin Zita a naslednou infekci
askomycetou Claviceps purpurea.

Tento biotrofni houbovy patogen je béhem koexis-
tence s hostitelskou rostlinou schopen produkovat uni-
katni ergoidni alkaloidy, které jsou vyuzivany pro pfi-
pravu rlznych terapeutik. Byl vyselektovan specificky
gametocid, optimalni davka a doba aplikace tak, aby
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regeneration as well, were uncovered. Such fundamental
knowledge will allow us to overcome the reluctance of
crop species with no or low transformation efficiencies
and the resulting applied studies can be a stepping stone
for long-term sustainability of food supply.

A series of field experiments was completed aimed
to testing the gametocide effect of low molecular weight
compounds on phytohormonal basis on the process of
pollen formation in rye florets. Together, the effect of
these substances on virulence and proliferation of asco-
mycete Claviceps purpurea was in the scope of our in-
terest.

Pozménény korenovy systém jecmene v rostlindch s upravenym metabolismem cytokinint

Altered root system of barley in plants with modified cytokinin metabolism

dochazelo k maximalni infekci a nasledné vytézku ergo-
idnich alkaloidG Hanosové H et al. (New Biotech. 2015).
Tento postup byl jiz v sezéné 2014 Uspésné otestovan
pro primyslovou produkci na$im smluvnim partnerem
farmaceutickou firmou Teva Czech Industries, s.r.o. Za
finan¢ni podpory soukromé spolec¢nosti bylo zahajeno
testovani produkce zivocisnych antimikrobialnich pep-
tidd v endospermu obilovin. Byla odladéna optimalni
strategie pro zacileni a stabilizaci peptidd a v budoucnu
bychom se radi vénovali ekonomicky rentabilnimu zpd-
sobu extrakce a purifikace téchto terapeuticky zajima-
vych latek.

This biotrophic fungal pathogen is capable to produce
unique ergot alkaloids during the coexistence with the
host plant. Ergot alkaloids are used as active compounds
of various therapeutics. Optimal dose and application ti-
ming of one specific gametocide gave maximal reduc-
tion of pollen formation, while negative effect on ergot
production was kept minimized Hanosova H et al. (New
Biotech. 2015). The procedure was already successfully
tested for the industrial production by our contractual
partner pharmaceutical company Teva Czech Industries
Ltd. in the 2014 season. With the financial support of
private company, production of antimicrobial peptides
originally from animal cells was launched in the endo-
sperm of cereals grains. Optimal strategy for targeting
and stabilizing peptides was tuned. In the future, we
would like to find cost-efficient process for industrial ex-
traction and purification of these substances with high
therapeutic interest.



BUNECNA A VYVOJOVA BIOLOGIE

Jednim z hlavnich predmétl vyzkumu Oddé&leni
bunécné biologie (OBB) je vyvojova a stresem induko-
vand regulace mitogen-aktivovanych protein kinas
(MAPKs) a jejich interakce s cytoskeletem. V tomto
ohledu jsme publikovali metodologickou knihu nazva-
nou Plant MAP Kinases: Methods and Protocols, Komis
a Samaj (Springer 2014) obsahujici 19 specializovanych
protokoll pro vyzkum rostlinnych MAPKs. Clenové tymu
oddéleni prispéli do této knihy 5 kapitolami.

Odhalili jsme vyznamnou roli MPK6 a MAPKKK4
(YODA) v cytokinezi a vyvoji semen&ckd Arabidopsis,
ktery se uskutecriuje v interakci s auxinovou regulaci
Smékalova et al. (New Phytol. 2014a, 1175 - 1193).
Zjistili jsme, ze genetickd inaktivace a aktivace genu
YODA v mutantnich rostlinach Arabidopsis vede ke
zvysSené abundanci a fosforylaci MPK3 a MPK6, pficemz
MPK6 byla castecné kolokalizovana s mikrotubuly ve
fragmoplastu v kofenech mutantd. Byl také charakte-
rizovan celkovy proteom kotend, ktery pomohl vysvétlit
nadmérnou akumulaci IAA v téchto mutantech.

One of the major research subjects of the Department
of Cell Biology is the developmental and stress induced
regulation of mitogen activated protein kinases (MAPKSs)
and their crosstalk with cytoskeletal proteins. In this re-
spect, we published a methodological book entitled Plant
MAP Kinases: Methods and Protocols, Komis and Samaj
(Springer 2014), encompassing 19 specialized protocols
for plant MAPK research. The members of the department
contributed with 5 chapters to this book.

We performed a functional study on Arabidopsis MPK6
and MAPKKK4 named YODA during cytokinesis and seed-
ling development Smékalova et al. (New Phytol. 2014a,
1175 - 1193). The genetic inactivation of YODA in ydal
(loss of function) and ANyda (gain of function) mutants
caused severe root phenotypes and accumulation of en-
dogenous auxin as well as higher abundance and activa-
tion of MPK3 and MPK6. The shot-gun proteomic analysis
on roots of both mutants revealed higher abundances of
proteins involved in auxin synthesis which helped to ex-
plain mentioned endogenous auxin accumulation.

A

Histochemickd detekce produkce a distribuce superoxidu v déloZnich listcich a listech divokého typu (A) a dvojitého mutanta anp2anp3 (B) i rost-
lindch Arabidopsis. Pro vizualizaci produkce superoxidu byla pouZita nitrotetrazoliovéd modr (NBT) jako tmavomodré zbarveni.

Usecka predstavuje 2 mm

Histochemical detection of superoxide generation and distribution in cotyledons and leaves of wild type (A) and anp2anp3 double mutant (B) of
Arabidopsis plants. Nitroblue tetrazolium (NBT) was used for visualization of superoxide production as a dark blue coloration.

Bar represents 2 mm.

Pozornost byla vénovana také lokalizaci a funkci
signalniho modulu pozdstavajiciho ze stresové induko-
vané MAPKK (SIMKK) a SIMK u Medicago sativa Ovecka
M et al. (3. Exp. Bot. 2014, 2335 - 2350. Zjistili jsme,
Ze SIMKK a SIMK jsou relokovany z jadra do cytoplasmy
za podminek solniho stresu. Geneticky zvysena exprese
SIMKK v Arabidopsis zpUsobila zvy$enou senzitivitu vadi
solnimu stresu. To bylo doprovazeno snizenou abundanci
né&kolika kli¢ovych proteinl zapojenych do odpovédi na
solni stres, coz odhalila proteomicka analyza.

Byla také aplikovdna moderni metoda superresoluc-
ni fluorescencéni mikroskopie pro studium dynamiky a
organizace mikrotubulll v Zivych burikach divokého typu
a také mpk4 mutanta Arabidopsis Komis G et al. (Plant
Physiology 2014, 129 - 148). Tato zobrazovaci metoda

The localization and function of Medicago sativa stre-
ss-induced MAPKK (SIMKK)-SIMK module was studied
using diverse approaches Ovecka M et al. (J. Exp. Bot.
2014, 2335 - 2350. We have found that SIMKK and SIMK
are relocated from nucleus to cytoplasmic compartments
under salt stress conditions. The overexpression of
SIMKK in Arabidopsis caused increased sensitivity to the
salt stress. This was accompanied by downregulation of
several key proteins involved in salt stress tolerance, as
revealed by proteomic analysis.

The microtubule organization and dynamics in living
cells of Arabidopsis wild type and mpk4 mutant was stu-
died using superresolution fluorescence microscopy Ko-
mis G et al. (Plant Physiology 2014, 129 - 148). This
advanced imaging approach allowed the observation of



umoznila sledovat dynamiku mikrotubult na subdifraké-
ni Urovni a odhalila nové fenomény v dynamice mikrotu-
bull v kofenech mpk4.

Proteomicka studie dvojitého mutanta anp2anp3
pomohla odkryt molekuldarni podstatu odolnosti
semenackl Arabidopsis vici oxidativnimu stresu Takac
T et al. (Proteome Res. 2014, 5347-5361). Mutant
deficientni ve dvou MAPKKK ANP2 a ANP3 ma zvyse-
nou abundanci proteinl zUcastriujicich se antioxidativ-
ni obrany, coz vede ke zvysené kapacité odbouravat
reaktivni kyslikové radikaly. Tyto mechanismy vedou ke
zvy3ené odolnosti mutanta vici oxidativnimu stresu.,

Soucasné znalosti o interakci mezi MAPKs, sekundar-
nimi posly a hormony v priib&hu signalizace abiotického
stresu v rostlinach byly shrnuty v nedavném uceleném
review Smékalovd V et al. (Biotechnol. Adv. 2014b,
2-11).

Vyzkum na OBB byl zaméren také na endosomy a
vezikularni transport u rostlin, kde malé Rab GTPazy
funguji jako regulacni proteiny. V roce 2014 jsme
funkéné charakterizovali RabAld. V praci byla vyuzita
technika light-sheet mikroskopie, ktera umoznila lokali-
zaci RabAld na bunécné prepazce béhem cytokineze.
RabA1d se také akumuluje ve Spicce rostoucich koreno-
vych vlaskl a podili se na jejich oscilaénim rlistu Berson
T et al. (BMC Plant Biol. 2014, 252).

Navic jsme publikovali 2 metodologické kapitoly
zaméfené na aplikaci proteomiky v prizkumu endocy-
tézy Takac T et al. (Methods in Molecular Biology 2014,
265-283) a na mikroskopické pozorovani endoso-
m& v rostoucich kofenovych vlascich Ovecka M et al.
(Methods in Molecular Biology 2014, 31-44).

Také jsme se zamérili na molekularni mechanismy,
které uréuji odolnost rostlin va¢i stresu t&zkymi kovy.
V nedavno uverejnéném review clanku jsme shrnuli
molekularni a genetické pfistupy pouzitelné pro zvyseni
tolerance plodin a dalSich uzitkovych rostlin k tézkym
kovlim Oveéka M et al. (Biotechnol. Adv. 2014, 73-86).

microtubule dynamics at subdifraction resolution and
revealed novel features of microtubule dynamics in the
mpk4 mutant.

Next, we carried out a proteomic analysis on Arabi-
dopsis double mutant anp2anp3 which is deficient in two
MAPKKKs ANP2 and ANP3 Takac T et al. (Proteome Res.
2014, 5347-5361). We have found and validated en-
hanced antioxidant defense which contributed to lower
levels of endogenous hydrogen peroxide and increased
resistance of anp2anp3 mutant to oxidative stress.

The current knowledge about crosstalk among
MAPKs, secondary messengers and hormones during
abiotic stress signalling in plants was summarised in a
recent comprehensive review article Smékalova V et al.
(Biotechnol. Adv. 2014b, 2-11).

Our department is continuously engaged also in the
investigation of endosomes and vesicular trafficking.
Small RabGTPases are crucial regulators of vesicular tra-
fficking. We functionally characterized small Rab GTPase
RAbA1d in our recent publication Berson T et al. (BMC
Plant Biol. 2014, 252).

RabA1d was shown to be involved in cell plate forma-
tion and cytokinesis as revealed by light-sheet microsco-
py. RabAld accumulated also in the tip of growing root
hairs in spatio-temporal manner, indicating a new role
in oscillatory growth of Arabidopsis root hairs. Moreo-
ver, we published two methodological chapters focused
on the application of proteomics in the investigation of
endocytosis Takac T et al. (Methods in Molecular Biology
2014, 265-283) and on microscopic observation of en-
dosomes in growing root hairs Ovecka M et al. (Methods
in Molecular Biology 2014, 31-44).

We also focused on the mechanisms determining
plant tolerance to heavy metal stress. In a recently pu-
blished review paper, we discuss molecular and genetic
approaches useful for engineering increased heavy me-
tal tolerance in crops and other useful plants Ovecka M
et al. (Biotechnol. Adv. 2014, 73-86).

Analyza specifické aktivity izoforem superoxiddismutasy MnSOD a Fe-
SOD v divokém typu Arabidopsis (Ws) a dvojitém mutantu anp2anp3
pomoci specifického barveni na nativnich polyakrylamidovych gelech
(A). (B) Kvantifikace denzity bandq.

The specific activity of superoxide dismutase isozymes MnSOD and
FeSOD in wild type (Ws) and anp2anp3 double mutant as detected on
native polyacrylamide gels (A). (B) Quantification of the band den-
sities.



GENETIKA A GENOMIKA ROSTLIN
PLANT GENETICS AND GENOMICS

Uspééné pokracovaly experimenty zaméfené na
ziskani referencnich sekvenci obou ramen chromozému
4A psSenice. Tento projekt je soucasti globalni iniciativy
zamérené na precteni genomu psenice, ktera je koordi-
novana mezinarodnim konsorciem pro sekvenovani
genomu psenice. Byly sestaveny fyzické mapy kratké-
ho ramene 4AS a dlouhého ramene 4AL. Z BAC klon{
fyzickych map obou ramen a byly pfipraveny tfiroz-

Segmenty listu diploidni psenice T. monococcum infikované houbovym
patogenem Blumeria graminis f. sp. tritici zplsobujicim chorobu padli
travni. Na infikovanych segmentech jsou patrné kupky tvorené konidio-
fory. Foto: Hana VanZurovd

Leaf segments of diploid wheat T. monococcum infected with fungal
pathogen Blumeria graminis f. sp. tritici causing powdery mildew dise-
ase of wheat. The infected leaf segments are covered by spots of coni-
diophores. Photo: Hana VanZurovd

mérné smésné vzorky, sekvenovany metodou illumina
a ziskané sekvence byly pouZity pro ukotvovani BAC
kontigd na chromozém pomoci 1780 markerd typu DAFT.
Pro ukotveni a orientaci kontigli byl také vyvinut panel
radia¢nich hybridd a genotypovan pomoci SNP Infinium
Cipu. S ohledem na planované sekvenovani vsech BAC
klond fyzické mapy v dal$im roce, byly rovnéz optima-
lizovany protokoly pro pfipravu sekvenacnich knihoven.

Experimenty zamérené na klonovani genu psenice
Dn2401 pro rezistenci vic¢i msici zhoubné byly zamére-
ny na odvozeni vysoko hustotni genetické mapy pokry-
vajici oblast zkoumaného genu. Byla vyvinuta metoda
pro cilené odvozovani markerl z malé oblasti genomu,
kterd vyuziva syntenie mezi pSenici a jejimi pribuzny-
mi druhy (jeCmen, Brachypodium, ryze, Cirok, Aegilo-
ps tauschii) v kombinaci se sekvencemi jednotlivych
chromozém{ p3enice skupiny 7, které byly ziskany tzv.
shotgun sekvenovanim DNA chromozémi tfidénych
pomoci pritokové cytometrie. Popsanym postupem
bylo odvozeno 11 novych vysoce specifickych markerd,
které poslouzily k zahusténi mapy v okoli genu Dn2401.
Screening BAC knihovny z ramene 7DS umoznil identi-
fikaci kontigu, ktery preklenuje oblast genu. BAC klony
z této oblasti byly sekvenovany a byla zahajena jejich
anotace s cilem identifikovat gen rezistence.

Se zadmérem ziskat nové poznatky o interakci mezi

During year 2014, experimental work was carried out
according to plan and all expected results were obtained.
We have continued experiments towards reference se-
quencing of both arms of the wheat chromosome 4A.
This project is part of the global initiative focused on the
sequencing of the wheat genome, which is coordinated
by the International Wheat Genome Sequencing Consor-
tium. Physical contig maps of short arm 4AS and long
arm 4AL were assembled. Three-dimensional pools were
prepared from BACs of both physical maps and subse-
quently sequenced using Illumina technology. Sequences
were used for anchoring BAC contigs with 1,780 DArT
markers to the chromosome 4A. The radiation-hybrid pa-
nel was developed for contig anchoring and orientation
and the panel was genotyped using SNP Infinium chip.
A protocol for preparation of sequencing libraries from
individual BAC clones was optimized with aim to begin
sequencing of BAC clones in 2015.

The main goal of the experiments focused on the po-
sitional cloning of a Dn2401 gene which underlies a re-
sistance to a Russian wheat aphid (RWA) in wheat was a
construction of a high-density genetic map covering the
gene region. A new method of deriving genetic markers
specific for a small targeted region in the genome was
developed. This method is exploiting a synteny between
wheat and its close relatives (barley, Brachypodium, rice,
sorghum, Aegilops tauschii) in combination with survey
sequences of flow sorted wheat chromosomes 7A, 7B and
7D. The method enabled to derive 11 new locus-specific
markers which were used for the construction of a high
density genetic map of Dn2401 region. PCR screening of
the 7DS-specific BAC library revealed a contig spanning
the interval between gene-flanking markers. With the

Detail mista infekce listu pSenice T. monococcum infikované houbovym
patogenem Blumeria graminis f. sp. tritici s dobre patrnou vidknitou
strukturou konidioford. Konidiofory jsou tvoreny nezralymi sporami,
které jsou po dozrdni z konce konidioforu odlamovdny a sifeny vétrem.
Foto: Hana VanZurovad

Detail of infection loci on a leaf of T. monococcum infected with fungal
pathogen Blumeria graminis f. sp. tritici with clearly visible filamentous
structures of conidiophores. The conidiophores are assembled from
strings of immature spores. After maturation, the spores are separa-
ted from the tips of conidiophores and spread by wind. Photo: Hana
VanZurovd



hostitelskym genem a vnesenym cizim chromozémem
byly sekvenovany transkriptomy psenice (kultivar Chine-
se Spring), jeCmene (kultivar Betzes) a ditelosomické
adi¢ni linie pSenice nesouci kratké rameno chromozdému
7H je¢mene (7HL) ve formé telocentrického chromozé-
mu. Z kazdého genotypu bylo pFipraveno 6 sekvenacnich
knihoven z mRNA izolované z mladych listl a z kazdé
z nich bylo ziskdno asi 30 miliont ¢teni.
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Identifikace pdru chromozémi planého druhu trdvy Agropyron crista-
tum vneseného do psSenice seté. Vnesené chromozomy byly identifi-
kovdny metodou GISH (Zlutozelend barva). Chromozomy psSenice jsou
barveny modre. Foto Mahmoud Said.

Identification of a homolog pair of chromosomes of a wild grass Ag-
ropyron cristatum introgressed into bread wheat. Alien chromosomes
were identified using GISH (yellow-green colour). Wheat chromosomes
are stained blue. Photo Mahmoud Said.

Sekvenovani mRNA umoznilo porovnat expresi genll
na 7HL a identifikovat geny odliSné exprimované v obou
systémech (asi 200 transkriptd z celkového poc¢tu 6000
transkriptd). U vétdiny odlisné exprimovanych gend
chromozému 7HL byla pozorovana snizend exprese
v adiéni linii. Velmi zajimavou skupinou gend jsou geny
se zvysSenou expresi. Dalsi analyzy budou zaméreny
na identifikaci odlisné exprimovanych genl psenice a
zjisténi molekuldrnich mechanism@ zplsobujicich zmény
Vv genové expresi.

Regulace genové exprese je do znacné miry ovliv-
néna usporadanim DNA v bunécném jadre a interakci
DNA s jadernymi proteiny. Na rozdil od regulace genové
exprese na urovni DNA a RNA jsou poznatky o roli
proteinli chromatinu velmi omezené, mimo jiné i diky
potizim s izolaci jadernych proteind. S cilem odstranit
tyto potize byla vypracovana nova metoda purifikace
jadernych proteind, kterd spociva v izolaci interfaznich
jader tfidénim pomoci pritokové cytometrie. Ve spolu-
praci s Oddélenim biochemie proteinli a proteomiky
Centra byly analyzovany proteiny izolované z bunécnych
jader jeCmene v G1 fazi bunécného cyklu a identifiko-
vano celkem 803 proteind, které jsou z vice nez 99%
jaderného plvodu. To je dosud nejvétsi pocet jadernych
protein{, ktery byl u rostlin popsan. Tyto vysledky otevi-
raji nové moznosti pro studium dynamiky zmén jaderné-
ho proteomu rostlin v prib&hu buné&cného cyklu.

aim to identify RWA resistance gene, BAC clones origi-
nating from this contig were sequenced and annotated.

In order to obtain new information about the inter-
action between host genome and alien chromosome, the
transcriptomes of wheat (cv. Chinese Spring), barley (cv.
Betzes), and ditelosomic addition lines of wheat carrying
the short arm of chromosome 7H of barley (7HL) as telo-
centric chromosome were sequenced. We have prepared
six sequencing libraries from mRNA isolated from young
leaves for each genotype and sequenced them using Illu-
mina technology. About 30 million reads were obtained
for each mRNA sample.

Using these data, we were able to compare the gene
expression at 7HL and identify genes differentially ex-
pressed in both systems (about 200 transcripts from a
total of 6,000). Majority of differentially expressed genes
of the chromosome 7HL showed decreased expression in
addition line. An interesting group of genes were those
with increased gene expression. Further analysis will fo-
cus on the identification of differentially expressed genes
of wheat and detection of molecular mechanisms under-
lying changes in gene expression.

Regulation of gene expression is largely affected by
the arrangement of DNA in the cell nucleus and by the
interaction of DNA with nuclear proteins. In contrast to
regulation of gene expression at the DNA and RNA le-
vel, information about the role of chromatin proteins is
limited, especially because of problems with isolation of
nuclear proteins. In order to eliminate these problems,
we have developed a new method for purification of
nuclear proteins based on sorting of interphase nuclei
by flow cytometry. In collaboration with the Department
of Biochemistry and Proteomics of the Centre, we have
analysed proteins isolated from cell nuclei of barley in
the G1 phase of the cell cycle. Totally, 803 nuclear pro-
teins were identified. This represents the largest number
of plant nuclear proteins identified so far. We also confir-
med that among analysed proteins more than 99% are
of nuclear origin. These results open up new possibilities
for the study of the nuclear plant proteome dynamics
during the cell cycle.

Identifikace segmentu chromozému Agropyron cristatum translokova-
ného na chromozom psenice. Translokovany segment, ktery nese gen
rezistence vuci rzi psenicné, byl identifikovdn metodou GISH (Zlutozele-
nd barva). Chromozdmy psSenice jsou barveny modre. Foto Mahmoud
Said.

Identification of a segment of Agropyron cristatum chromosome tran-
located to a wheat chromosome. The allien chromosome segment
which carries resistance against leaf rust was identified using GISH
(vellow-green colour). Wheat chromosomes were stained blue. Photo
Mahmoud Said.



V roce 2014 byly v rédmci vyzkumného progra-
mu Metabolomika (vedouci Mgr. Ondiej Novak, Ph.D.)
zahdjeny odborné prace na tfech védeckych cilech - (I.)
Nové technologie pro pfipravu a zpracovani biologic-
kych vzork{, (II.) Vyvoj novych metod pro identifikaci
a kvantifikaci biologicky aktivnich latek a (III.) Metabo-
lomika chemopreventivnich fytochemikalii a nizkomo-
lekularnich antioxidantl. Na%e spoluprace s narodni-
mi i zahrani¢nimi védeckymi tymy byly podporeny 23
publikacemi v odbornych recenzovanych casopisech.
Napf. prace v prestiznim ¢asopise Science, De Rybel B
et al. (Science 2014, 1255215), ukdazala souvislost mezi
distribuci auxind a lokalnim vyskytem cytokininl b&hem
raného stddia organogeneze. Experimentdini (zmény
v hormonadlnich signélech) i teoretické (pocitacové
modelovéni) vysledky dokazuji fytohormonalné zavislou
bunék, které tvofi zaklad budouciho cévniho kofenového
systému rostlin.
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Publikovali jsme také prehledny c¢lanek popisuji-
ci pokroky, nové trendy a perspektivy v analyze vsech
v souasné dob& zndmych rostlinnych hormond a
problémy spojené s jejich extrakci z rostlinnych pletiv
v dlsledku pFitomnosti extrémné& vysokych koncentra-
ci interferujicich latek Tarkowska D et al. (Planta 2014,
55-76). Jak bylo ukazano v dalsi publikaci Flokova K
et al. (Phytochemistry 2014, 147-157), minimalizace
vstupniho rostlinného materidlu a optimalizace pfipra-
vy vzorku ucinné redukuje vysledny matri¢ni efekt
a dovoluje s vysokou citlivosti analyzovat velmi nizké
hladiny stresem indukovanych metabolitd jasmonatd.
Byla vyvinuta a rutinné zavedena metoda na stanoveni
13 biologicky vyznamnych jasmonatl a daldich stresem
indukovanych hormont - kyseliny salicylové, abscisové
véetné centrélniho rlistového regulatoru kyseliny indol-
-3-yloctové. Navic bylo zahajeno testovani pocatecnich
podminek extrakce z rostlinného materialu v navaznosti
na fyzikalné chemické vlastnosti vytipovanych rostlin-
nych hormond a jejich metabolitl. Na zakladé ziskanych
zjisténi byl navrzen mikroextrak¢éni protokol (USPE)
kombinujici dvé reverzni faze (C18 and SDP-RPS).
Celkové bylo prozatim testovdno 106 metabolitl
(cytokininy - 40, auxiny - 21, metabolity kys. absciso-
vé - 9, gibereliny - 14, brassinosteroidy - 7, jasmona-

METABOLOMIKA

The research program Metabolomics (Leader: Ondrej
Novak) - All three of the planning objectives were sol-
ved in 2014 - (i) New technologies for preparation and
processing of biological samples, (ii) Development of new
procedures for identification and quantification of biolo-
gically active substances, and (iii) Metabolomics of che-
mopreventive phytochemicals and low molecular weight
antioxidants. As the results of collaboration with national
and international research groups, we have already pub-
lished 23 publications in academic peer-review journals.
For instance, our work in Science, De Rybel B et al. (Sci-
ence 2014, 1255215), presented a genetic network that
reinforces an early embryonic bias in auxin distribution to
create a local, nonresponding cytokinin source within the
root vascular tissue. Experimental and theoretical evi-
dence showed that these cells act as a tissue organizer
by positioning the domain of oriented cell divisions. We
further demonstrated that the auxin-cytokinin interac-
tion acts as a spatial incoherent feed-forward loop, which

Identifikace prvniho transportéru akropetdini translokace cytokinind
v rostlindch Arabidopsis (Zhang et al., Nat. Commun. 2014)

(a) Fenotypové srovndni mutantu atabcgl14. 25-denni semendcky kon-
troly (nahofe) a mutantu atabcg14-1 (dole). (b) Distribuce GFP signdlu
v 4-dennich transgennich semendccich AtABCG14::EGFP-ABCG14. Sipka
ukazuje primdrni expresi v koreni. Méritko, 500 mm.

Identification of the first transporter of acropetal cytokinin translocati-
on in Arabidopsis.

(a) Phenotype of atabcg14 mutant line. 25-DAG wild-type (above) and
atabcg14-1 (below) mutant plants. (b) Distribution of GFP signals in a
4-DAG AtABCG14::EGFP-ABCG14 transgenic seedling. Arrow indicates
the primary expression in roots. Scale bar, 500 mm.

is essential to generate distinct hormonal response zo-
nes, thus establishing a stable pattern within a growing
vascular tissue.

In 2014, we also reviewed advances, current trends
and future perspectives in the analysis of all currently
known plant hormones and the associated problems with
the extraction from plant tissues and separation from the
numerous potentially interfering compounds Tarkowska
D et al. (Planta 2014, 55-76). Moreover, a novel target
profiling method of sixteen stress-induced phytohormo-
nes and signalling molecules (jasmonates, JA; salicylic
acid, SA; abscisic acid, ABA and indole-3-acetic acid,
IAA) in minute plant material samples has been pub-
lished as a highly efficient single-step clean-up proce-
dure for their enrichment from complex plant matrices
that enables their sensitive quantitative analysis using
hyphenated mass spectrometry technique Flokova K
et al. (Phytochemistry 2014, 147-157). Based on this
knowledge, 106 compounds related to plant hormone
metabolic and signaling pathways were selected out of
cytokinin, auxin, brassinosteroid, gibberellin, jasmonate,
abscisic acid and salicylic acid groups. This covers a wide
range of substances with extremely different physical
and chemical properties such as hydrofobicity, polarity,
ionization characteristics etc. A new miniaturized method



ty - 14 a kys. salicylovd). Fytohormonaini skupiny byly
kvantifikovany pfi pouZiti novych spojenych technik
(kapalinové chromatografie s hmotnostni spektrometrii,
LC-MS) v rozliénych typech rostlinného materialu. Napf.
vyvinuté LC-MS metody pomohly k prohloubeni znalos-
ti o mechanismu ucinku jednotlivych fytohormonalnich
skupin Graeber K et al. (Proc. Natl. Acad. Sci. USA 2014,
E3571-80); Lu Y et al. (Plant J. 2014, 52-68) nebo pfi
studiu mutace fosfoenolpyruvatu /fosfatového transloka-
toru v plastidech, Staehr P et al. (Front. Plant Sci. 2014,
126). Dale studie zabyvajici se biosyntézou rostlinnych
hormond cytokininl v Physcomitrella patens odpovédé-
la na otdzku, zda-li cytokininy u mechl pochazeji pouze
z tRNA, Lindner AC et al. (J. Exp. Bot. 2014, 2533-43).
Také zji$téna dynamika endogennich cytokinind ukazu-
je cestu k mozné manipulaci v prib&hu in vitro rlstu a
vyvoje studovanych rostlinnych druhtl, Aremu AO et al.
(Plant Cell Tissue Organ Cult. 2014, 245-256) - |1éCivky
Merwilla plumbea; Podwyszynska M et al. (Plant Cell Tiss
Organ Cult. 2014, 331 - 346) - kultivary tulipanu. Také
byl publikovan vliv svétla na endogenni hladiny fytohor-
mond a rlst mikrofasy Chlorella minutissima, Stirk
WA et al. (Plant Physiol. Bioch. 2014, 66-76). Nové se
podafilo prokazat pfitomnost kys. abscisové, gibereliny
a brassinosteroid{ v extraktu chaluhy Ecklonia maxima,
pouzivaného jako komercni biostimulator Kelpak® Stirk
WA et al.(J. Appl. Phycol. 2014, 561-567).

Ke studiu fytochemického obsahu a potenciélni-
ho vyuziti 1é¢ivych rostlin jsme zvolili dva modelové
druhy, Merwilla plumbea (Lindl.) Speta (dfive znama
jako Scilla natalensis) a Hypoxis hemerocallidea Fisch.
and C.A. Mey. (syn. Hypoxis rooperii S. Moore; Hypoxi-
daceae), které jsou vyuzivany pro lécbu benigni hyper-
plasie prostaty, kardivaskuldrnich chorob, impotence,
nevolnosti a snizené imunitu. Farmakologicky potencial
rostlin je pfisuzovan predevsim obsahu fenolickych latek
a rliznych glykosidd, napt. hypoxosid. Srovnanim podmi-
nek propagace jsme prokazali, Ze exogenni syntetické/
pfirozené cytokininy ovliviiuji nejenom in vitro regene-
raci ale také obsah fenolickych latek (LC-MS) a antira-
dikdlovou aktivitu (DPPH a ORAC) rostlinnych extraktd,
Aremu et al. (J. Plant Physiol. 2013, 1303-1308). Protoze
efekt aplikace cytokininl je specificky a zavisi na jejich
struktufe, je umoznéna produkce rostlin s konkrétnim
fytochemickym znakem, napf. obsahem hydroxycinna-
métd, hydroxybenzoatl nebo antiradikalovou aktivitou.
Nase vysledky soucasné ukazuji, ze bunécné kultury lze
potencialné péstovat v bioreaktorech za ucelem produk-
ce bioaktivnich fenolickych kyselin, Moyo M et al. (Plant
Sci. 2014, 157 - 164).

applying micro-pipette tip solid phase extraction (USPE)
with combination of two reverse phases (C18 and SDP-
-RPS) for sample processing were initiated. Moreover,
novel chromatographic techniques such as ultra-high
performance liquid chromatography (LC-MS) have been
employed in order to understand better the network re-
gulating hormones and other active compounds influen-
cing plant growth and development as well as the distri-
bution of metabolites in plant organs and cells, Graeber
K et al. (Proc. Natl. Acad. Sci. USA 2014, E3571-80); Lu
Y et al. (Plant J. 2014, 52-68); Staehr P et al. (Front.
Plant Sci. 2014, 126). Lindner AC et al. (J. Exp. Bot.
2014, 2533-43) looked into the question of whether cy-
tokinins in the moss Physcomitrella patens derive from
tRNA exclusively. We also explored phytohormone pro-
files and dynamics in medicinal plant Merwilla plumbea,
Aremu AO et al. (Plant Cell Tissue Organ Cult. 2014,
245-256) and tulip cultivars, (Podwyszynska M et al.
(Plant Cell Tiss Organ Cult. 2014, 331 - 346) during the
in vitro propagation stages. Furthermore, abscisic acid,
gibberellins and brassinosteroids were identified in Kel-
pak ®, a commercial seaweed extract made from Ecklo-
nia maxima, Stirk WA et al. (Plant Physiol. Bioch. 2014,
66-76). The effect of light on growth and endogenous
phytohormone concentrations in microalgae Chlorella
minutissima was investigated in Stirk WA et al.(J. Appl.
Phycol. 2014, 561-567).
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To study the phytochemical content and potential
utilization of medicinal plants, we chose two model spe-
cies, Merwilla plumbea (Lindl.) Speta (previously known
as Scilla natalensis) and Hypoxis hemerocallidea Fisch.
and C.A. Mey. (syn. Hypoxis rooperii S. Moore; Hypoxi-
daceae) that are used to treat various diseases, inclu-
ding benign prostate hypertrophy (inflammation of the
prostate), cardiac conditions, impotency, dizziness and
immunity disorders. The pharmacological potency is
mainly attributed to the presence of phenolics and va-
rious glycosides such as hypoxoside. By comparing pro-
pagation conditions, we demonstrated that exogenous
synthetic/natural cytokinins affect not only the in vitro
regeneration but also content of phenolic compounds
(LC-MS) and radical scavenging activity (DPPH and
ORAC) of plant extracts, Aremu et al. (J. Plant Physiol.
2013, 1303-1308). Since the effect of cytokinin applica-
tion is specific and depends on its structure, the produc-
tion of plants with specific phytochemical traits, such as
hydroxycinnamate content, hydroxybenzoate content or
antiradical activity, is clearly possible under controlled
conditions. Our findings also indicate that cell cultures
can potentially be grown in bioreactors to produce bio-
active phenolic acids, Moyo M et al. (Plant Sci. 2014,
157 - 164).



GENETICKE ZDROJE ZELENIN A SPECIALNICH PLODIN
GENETIC RESOURCES OF VEGETABLES AND SPECIAL CROPS

1. Uchovani a hodnoceni genetické diverzity vybra-
nych genetickych zdrojl zelenin, 1é¢ivych, aromatickych
a koreninovych rostlin a hub.

V roce 2014 byly aktualizovany plodinové specializo-
vané metodiky, a to Metodika prace s kolekcemi genetic-
kych zdroji zelenin, Metodika prace s kolekcemi genetic-
kych zdrojd lé&ivych, aromatickych a kofeninovych
rostlin (LAKR) a Standardni postup konzervace, uchova-
ni, charakterizace a dokumentace genetickych zdrojll
zahradnicky vyznamnych hub - makromycetd. V soucas-
nosti je ve standardnich kolekcich zafazeno celkem
10181 genofondovych polozek, z toho 877 polozek je
mnozenych vegetativné. V ramci prace s kolekcemi GZ
bylo na nasem pracovisti v prlibéhu vegetacni sezény
2014 (Gspésné premnozeno 293 poloZzek semennych a
771 polozek vegetativné mnozenych druhd a uchovéno
124 polozek vegetativné mnozenych druhd. Byla ziskana
nova popisna data u 352 poloZek, popisna data tykajici
se 104 polozek byla predana do IS EVIGEZ. V uplynu-
Iém obdobi bylo 202 polozek semennych druhl preve-
deno ke dlouhodobému uchovani
do Genové banky VURVY, wv.v.i. [

v Praze - Ruzyni. Sbirky se
rozrostly o 99 polozek novych
genetickych  zdroji. UZivate-
IGm bylo za uvedené obdobi
poskytnuto celkem 42 polozek
zelenin a LAKR. U mycelidlnich
kultur vybranych izolatl kolek-
ce zahradnicky vyznamnych
hub byla hodnocena schopnost
fruktifikace a tvorby odpocinko-
vych GtvarQ. Byly vyselektovany
plodné kmeny druhl Hericium
erinaceus, Hericium clathroides a
Flammulina velutipes vhodné pro
jejich umélé péstovani a studium
obsahovych latek pro léCebné
Ucely. U vybraného izolatu druhu |
Morchella esculenta byl proveden |
experiment na vybér a optimali-
zaci metodiky produkce makro-
sklerocii v neagarovych substra- |
tech (5 substratl, 20 variant).

2. Optimalizace péstebnich
technologii  vybranych druht
zelenin a specialnich plodin.

U rokety byly jako podklad

1. Conservation and evaluation of genetic diversity
of vegetables, medicinal, aromatic and culinary plants
(MAPs) and fungi genetic resources (GR).

In 2014, the crop specialized methodologies have
been updated, namely Methodology of work with collec-
tions of genetic resources of vegetables, Methodology
of work with collections of genetic resources of MAPs
and Standard methodology of conservation, maintenan-
ce, characterization and documentation of GR of fungi
- macromycetes. At present, the standard collections
include a total of 10181 accessions, of which 877 ones
are propagated vegetatively. In 2014, 293 acc. of genera-
tively propagated and 771 acc. of vegetatively propa-
gated species were successfully regenerated, and 124
acc. of vegetatively propagated species were preserved.
New descriptive data on 352 acc. were obtained, of
which descriptive data on 104 acc. were transferred to
IS EVIGEZ. Totaly 202 acc. of generatively propagated
species were transferred to the Gene Bank CRI Prague
- Ruzyné for long-term conservation. The collection has
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pro minoritni registraci testova- Fotodokumentace genetickych zdrojii okurek
ny herbicidni (Butisan 400 SC, Photodocumentation of cucumber genetic resources

ué. latka clomazone, Devrinol
45 F, Somero, Teridox 500 EC,
Garland Forte, Targa Super 5 EC) a insekticidni (Karate
se Zeon technol. 5 CS, Decis Mega, Pirimor 50 WG,
Plenum, Vaztak Active) pfipravky z aktudlniho Sezna-
mu povolenych POR (UKZUZ, 2014). V ramci smluvniho
vyzkumu pokracovala spoluprace s firmou Cannacura,
s.r.o. v optimalizaci péstebnich podminek konopi jako
1écivé rostliny.

3. Studium rezistence vybranych druhll zelenin a
specidlnich plodin k chorobam a $kddcdm.

Béhem vegetacni sezény byl monitorovan vyskyt
chorob a &kddcl GZ LAKR a zelenin (dlraz kladen na

grown by 99 items of new GR. Users required 42 acc.
of vegetables and MAPs GR during that period. Myceli-
al cultures of selected isolates from the collection of
macromycetes were evaluated for the fructification abili-
ty and formation of resting structures. Fertile strains of
Hericium erinaceus, Hericium clathroides and Flammuli-
na velutipes suitable for production purposes and study
of content of medicinal substances were selected. Using
selected strain of Morchella esculenta, an experiment for
optimization of method for macrosclerotia production in
non-agar substrates was performed (5 substrates in 20
variants).



tykvovité a rod Lactuca), dale byla hodnocena rezis-
tence GZ rodu Mentha v0¢&i Puccinia menthae a rodu
Ocimum vacéi Peronospora belbahrii v podminkach pfiro-
zené infekce na poli. Pro CR byly nalezeny tfi nové druhy
patogend LAKR (na rodech Ocimum, Calendula), resp.
pseudoobilnin (Fagopyrum).

4. Vyvoj novych bioanalytickych metod pro analyzu
prirodnich produktd.

Experimentalni ¢innost zahrnovala analyzy polozek
rodu Capsicum s vyuzitim US extrakce a UHPLC/MS:
méreni kapsaicinu a dihydrocapsaicinu, které jsou dllezi-
té pri hodnoceni kolekce paprik v ramci genofondu a pro
Slechtitele. Dale byla studovana dynamika silice a jejich
majoritnich obsahovych latek u poloZzek genetickych
zdrojd LAKR dle lékopisné metody stanoveni (destilace
vodni parou a GC/MS): analyzy genotypl rodu Mentha
(34 polozek), Thymus (11), Origanum (20), Foeniculum
(164), Lavandula (cv. Krajova a Beta).

5. Molekularné biologické analyzy vybranych genetic-
kych zdrojd.

Experimentalni cinnost zahrnovala extrakci DNA u
179 vzork( 40 odrid salatu a optimalizaci PCR podminek
u 23 mikrosatelitnich markerd (SSRs - Simple Sequen-
ce Repeats) pro identifikaci duplicit v kolekci genovych
zdrojl Lactuca sativa L. Byl ptipraven material a metodi-
ka pro detekci duplicit v kolekci genovych zdrojd Capsi-
cum annuum L. (odbé&r listovych disk( u 340 vzorkd
34 odrld). Na zaékladé sekvenace podjednotek rDNA
(18S, 5.8S, 28S) a ITS oblasti byly determinovany novée
nalezené patogeny LAKR pro CR (Peronospora belbahrii,
Puccinia lagenophorae a Peronospora fagopyri).

Tvorba plodnic kordlovce bukového (Hericium clathroides) na smési
pilin a Zita

Formation of a fruiting body of , coral tooth” (Hericium clathroides)
grown on mixture of sawdust and rye grains

2. Optimization of cultivation technologies of selec-
ted vegetables and special crops.

On rocket plants, herbicides (Butisan 400 SC, active
substance clomazone, Devrinol 45 F, Somero, Teridox
500 EC, Garland Forte, Targa Super 5 EC) and insectici-
des (Karate with Zeon Technol. 5 CS, Decis Mega, Pirimor
50 WG, Plenum, Vaztak Active) registered for the use on
brassicas in CR (UKZUZ, 2014) were tested as a basis
for minority registration. Within the contract research,
cooperation with CANNACURA, s.r.0. on optimization of
cultivation technology of Cannabis as a medicinal herb
continued.

3. Resistance studies of selected vegetables and
special crops to diseases and pests.

During the growing season 2014, occurrence of
diseases and pests of selected MAPs and vegetables
GR (esp. cucurbits and genus Lactuca) was monitored.
Resistance of Mentha GR against Puccinia menthae and
Ocimum GR against Peronospora belbahrii under conditi-
ons of natural infection in the field was evaluated. Three
pathogens of MAPs (on genera Ocimum and Calendu-
la), resp. pseudocereals (Fagopyrum) new for the Czech
Republic were recorded.

4. Development of new bioanalytical methods for
natural products analysis.

Experimental activities included analyses of the
genus Capsicum germplasm using the US extraction and
UHPLC/MS: measurement of capsaicin and dihydroca-
psaicin that are important for evaluation and characteri-
zation of pepper collection and for the breeders. We also
investigated the dynamics of essential oils and majori-
ty of content substances in genetic resources of MAPs
according to the pharmacopoeial methods of measure-
ment (steam distillation and GC/MS): analyses of the
genera Mentha (34 accessions), Thymus (11), Origanum
(20), Foeniculum (164), Lavandula (cv. Krajova and
Beta).

5. Molecular biological analyses of selected genetic
resources.

Experimental activities included extraction of DNA
in 179 samples of 40 varieties of lettuce and optimi-
zation of PCR conditions for 23 microsatellite markers
to identify duplicates in the collection of GR of Lactuca
sativa L. using microsatellite markers (SSRs - Simple
Sequence Repeats). Material and methods for detecti-
on of duplicates in the collection of Capsicum annuum
L. GR were prepared (collection of leaf discs from 340
samples of 34 varieties). Based on the sequencing of
subunit rDNA (18S, 5.8S, 28S) and ITS regions, MAPs
pathogens recorded as new for CR (Peronospora belba-
hrii, Puccinia lagenophorae and Peronospora fagopyri)
were determined.



PUBLIKOVANE VYSLEDKY

V roce 2014 publikovali pracovnici Centra 110 ¢lanké
a 18 kapitol v knihach. V poctu &lankd v &asopisech doslo
k vyraznému narlstu oproti 80 &lankiim v pFedchozim
roce, u kapitol v knihach doslo k vyraznému navyseni
oproti dvéma kapitoldm v roce 2013. Mezirocné se opét
zvysil primérny impaktovy faktor (IF) ¢asopisl, ve kte-
rych pracovnici Centra publikuji. Zatimco v roce 2013
tato hodnota cinila 4,915, tak v roce 2014 se zvysila na
6,005. V neimpaktovanych casopisech bylo uverejnéno
6 &lanka.

Védecti pracovnici se podileli jako spoluautofi na 4
Clancich v casopise Science (IF 34,463).

Dalsi Casopisy s vysokym impaktovym faktorem, ve
kterych byly v roce 2014 publikovany clanky Centra,
jsou Biotechnology Advances (IF 11,211), Nature Com-
munications (IF 11,023) a Proceedings of the National
Academy of Sciences of the United States of America,
(IF 10,727).

Rozdéleni ¢lankd v Easopisech dle impaktového fak-
toru je patrné z grafu.
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A total of 110 papers and 18 scientific book chapters
were published in 2014 which is significant increase
compared to 80 papers in 2013, similarly in number
of chapters that increased compared to 2 chapters last
year. Average impact factor (IF) of the journals our re-
searchers publish in continuously rises. While it was
4,915 in 2013 we reached 6,005 in 2014. Six papers
were published in not-impacted journals.

Scientists of the Centre co-authored 4 papers pu-
blished in the prestigious journal Science (IF 34,463).
Other journals with high impact factor which published
the original papers of the Cente in 2014 were Biotech-
nology Advances (IF 11,211), Nature Communications
(IF 11,023) and Proceedings of the National Academy of
Sciences of the United States of America, (IF 10,727).

The graph below represents the distribution of pa-
pers in journals according to the imact factor.
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PATENTY A UZITNE VZORY

Vysledky védy a vyzkumu, které maji potencidl ko-
meréniho vyuziti, jsou ochranény vhodnou formou pri-
myslového vlastnictvi. Vyuzivanymi formami jsou paten-
ty (Ceské a ve vhodnych pfipadech i zahrani¢ni) a uzitné
vzory. V nékterych pfipadech se jedna i o certifikované
metodiky a jejich uplatnéni.

Pro udélené patenty a registrované uzitné vzory jsou
nasledné vyhledavani potencialni komercéni partnefi ma-
jici zajem o poskytnuti licen¢nich prav.

Od roku 2014 jsou pro patentovou ochranu (a dopra-
covani komeréné nadéjnych vysledkd védy a vyzkumu)
nové vyuzivany i programy typu ,pre-seed", at jiz ze
zdrojd OP VaVpl, nebo TACR GAMA,

S vyuzitim té&chto finanénich zdrojl je také rychleiji
pfipravovana komercializace a vyhledavani komercnich
partnerd.

V roce 2014 byla udé&lena prdmyslové pravni ochrana
v podobé 7 zahraniénich patentd (z toho 5 evropskych a
2 australské) a 1 ¢eského patentu.

Udélené patenty
Patents granted

Research and development results that have the
potential to be commercially utilized are protected by
appropriate industrial property rights. Commonly used
ways of protection are patents, both Czech and interna-
tional, and utility models. In some cases we use certified
methodologies and their application, although it is not a
typical case of industrial property rights protection.

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

New programmes of ,preseed" type financed from
OP RD&I or TACR GAMA are used for industrial proper-
ty rights protection (and for finalization of commercially
perspective R&D results) from 2014.

Comercialization and search for potential commercial
partners is accelerated using these funds.

Seven patents (out of which five European and two
Australian patents) were granted in abroad and one pa-
tent was granted in Czech Republic.
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RESENE GRANTY

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

V roce 2014 probihalo Fedeni 18 grantl zah&jenych
v predchozich letech. Byla dokoncena realizace 13 gran-
td a byly zahajeny préce na 12 novych grantech.

Prostfedky ziskdvané z grantl jsou vyznamnym fi-
nancnim zdrojem a zaroven zavaznym monitorovacim
indikadtorem. Dosavadni plnéni tohoto ukazatele Ize hod-
notit jako bezproblémové, a to i s ohledem na objem
finanénich prostiedkl takto ziskanych na dalsi roky.

V roce 2014 byla zahajena realizace projektu Udr-
Zitelny rozvoj vyzkumu v Centru regionu Hana podpo-
feného z Narodniho programu udrzitelnosti I. Dotace je
vyuzivana na pokryti vyznamné &asti provoznich naklad{
a k ndkupu nakladnych ptistroji. Ziskana podpora na
obdobi 2014 - 2018 ¢&ini pres 393 miliond korun, celkové
naklady projektu prevysuji jednu miliardu korun, zbytek
uhradi Centrum z vlastnich zdroji. Schvalena podpora
bude vyuZita k dosazeni novych mezinarodné uznatel-
nych vysledk{ vyzkumu a vyvoje, k daldimu rozvoji me-
zinarodni spoluprace, uplatnéni vysledkd v inovacich a
k vytvoreni podminek pro zaméstnance a mobilitu vy-
zkumnych pracovnikd.

Zahajen byl také prvni projekt svého druhu v Centru,
a to Nové technologie UP v chemii a biologii podporeny
z OP VaVpl. Projekt podporuje pre-seed aktivity vybra-
nych komeréné& nadé&jnych vysledkl v&dy a vyzkumu,
tzn. jejich dopracovéani a pfipravu pro komeréni vyuzi-
ti (spole¢ny projekt s Regionalnim centrem pokrocilych
materiall a technologii UP).

Researchers of the Centre are succesful in winning
grant awards from Czech and foreing grant providers.
These funds are important to support scientific activities
of the Centre.

In 2014 the realization of 18 research projects started
in previous years continued. Realization of 13 grants were
completed and work on 12 new research projects stared.

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

Realization of project Sustainability of Research De-
velopment at the Centre of the Region Hana supported
by National Sustainability Program I was started in 2014.
The project will covers significant part of operational costs
and purchase of expensive instruments. Financial volu-
me of the grant is 393 million CZK for the period 2014
- 2018, and total project costs are more than 1 billion
CZK. The difference will be covered by the Centre using
its own sources. Financial support will be used to achie-
ve new internationally acceptable R&D results to develop
international cooperation, to support innovation process
and to prepare conditions for employees and for mobility
of researchers.

Realization of first project of its kind New technologies
in chemistry and biology at UP supported by Operational
Programme Research and Development for Innovations
started in 2014 as well. The project is focused on pre-se-
ed activities of chosen R&D results (finalization, prepara-
tion for commercialization, etc.). This project is realized in
cooperation with the Regional Centre of Advanced Tech-
nologies and Materials, Palacky University.
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P501/10/1141, Pletivové a organelové specifickd kompartmentace
metabolismu a percepce cytokinint u kukufice, doc. Galuszka

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

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

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

TA 01010861, Vyzkum, testovani a vyroba cilenych rdstovych regulatort,
novych hnojiv a kombinovanych pfipravku pro rostlinnou produkci,dr. Spichal
Research, testing and production of targeted growth regulators, new fertilizers and combined
products for plant production

FR-TI3/383, Vyzkum a vyvoj modularniho systému fytotronovych komor s
nizkou energetickou spotfebou, prof. Frébort

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

P501/11/0504, Interakce genomu v mezidruhovych hybridech xFestulolium, dr.
Kopecky

Genome interactions in interspecific hybrids xFestulolium

Akademicka prémie Praemium Academiae 2012, doc. Dolezel

(zapoéteno do institucionalnich prostredku)

Praemium Academiae 2012

(included into Institutional incomes)

GAP501/12/G090, Evoluce a funkce komplexnich genomu rostlin, spolufesitel
doc. Dolezel

Evolution and function of complex plant genomes

GAP501/12/0161, Sinice Nostoc jako geneticky a funkéni model pro
metabolismus rostlinnych hormon( cytokinint, prof. Frébort

Cyanobacterium Nostoc as a genetic and functional model for the plant cytokinin hormone
metabolism

GAP501/12/2554, Fyzicka mapa kratkého ramene chromozému 7D pSenice a
jeji vyuziti pro klonovani genu pro rezistenci k msici zhoubné, Ing. Simkova,
CSc.

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

GAP501/12/2220, Evoluce pohlavnich chromozomu - chromozomalné
specificka genomika u rodu Silene, dr. Hobza, spolufesitel dr. Safar

Sex chromosome evolution - chromosome-specific genomics in genus Silene
GAP501/12/0597, Produkce ergoidnich alkaloidi béhem interakce rostliny Zita
(Secale cereale) s parazitickou houbou Claviceps purpurea, doc. Galuszka
Production of ergot alkaloid during the interaction of rye plant (Secale cereale) with fungus
Claviceps purpurea

GA P506/12/1320, Zméni orchideje na$ pohled na celogenomové procesy?
Komplexni studium hyporeduplikace, spolufesitel dr. Vrana

Will orchids reshape our understanding of genome-wide processes? Solving the enigma of
progressively partial endoreduplication

LG12021, Spoluprace s Bioversity International na globalni analyze a
uchovavani genetické diverzity bananovniku (BIOVERSITY), doc. Dolezel
Cooperation with Bioversity International on global analysis and preservation of banana genetic
diversity (BIOVERSITY)

GP P501/12/P455, Uloha mitogen-aktivovanych protein kindz (MPKs) v
odpovédich je€mene na napadeni Puccinia hordei, dr. Kfenek

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

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

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

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

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

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

GA13-29294S, Fotonické biosignaly: méfeni a charakterizace, doc. Pospisil
Photonic biosignals: measurement and characterization

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

haracterization of novel ABC transporters in monocots

GAP305/12/0783, Vliv genetického pozadi na citlivost nadorovych bunéénych
linii k inhibitorim cyklin-dependentnich kinas, doc. Krystof

Evaluation of cyclin-dependent kinase inhibitors in cancer cell lines with specific genetic
alterations

CZ.1.07/2.2.00/15.0309, Inovace a zvySeni atraktivity studia biofyziky, prof. llik
Innovation and attractiveness increasing of biophysics
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Nové ziskané granty se zahajenim Feseni v roce 2015
New grants with realisation phase starting in 2015
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15-223228, Molekularni modulace metabolismu cytokinint v modelovych rostlinach
Physcomitrella, prof. Strnad
Molecular modulation of metabolism of cytokinins in model plants Physcomitrell
15-16888S, Aromatické a isoprenoidni cytokininy v topolu: biosyntéza a percepce, doc.
Tarkowski
Aromatic and isoprenoid cytokinins in poplar: biosynthesis and
perception
15-19266S, Modus operandi cytokinin-vnimajicich histidin kinas v rostlinach
Modus operandi of cytokinin-sensing histidin kinases in plants

15-17282Y, Chemicko-geneticka analyza role cyklin-dependetnich kinas v nadorovych
bunéénych liniich, dr. Jorda

Chemical genetic analysis of role of cyclin-dependent kinases in cancer cell lines

15-08202Y, Syntéza novych brassinosteroid(i a studium jejich interakce s rostlinnymi a
Zivocisnymi receptory, dr. Kvasnica

Synthesis of new brassinosteroids and study of their interaction with plant and animal receptors
QJ1510098, Nové linie pSenice pro efektivnéjsi vyuZziti vstupt a s vyssi odolnosti ke stresim,
spoluresitel dr. PospiSilova

New breeding lines of winter wheat for a more efficient use of inputs and with higher

stress resistence

Molekularni modulace metabolismu cytokininti v modelovych rostlinach Physcomitrelly a
kukufice se zaméfenim na funkci nukleosidas, feSitel prof. Strnad (UEB AV CR, v.v.i),
spolufesietl dr. Kope¢ny (UP v Olomouci)

Molecular modulation of cytokinin metabolism in model plants Physcomitrella and maize focused on function of
nucleosidases

7AMB15AT011, Kvalitativni a kvantitativni analyza vlivu pseudotrypsinu na proteinové
substraty jako prispévek k proteomice, prof. Sebela

Qualitative and quantitative analysis of the performance of pseudotrypsin towards protein substrates as a
contribution to proteomics

7AMB15AT004, Vliv analogu strigolaktonti na subcelularni distribuci PIN auxinovych
transporterd v Arabidopsis, doc. Tarkowski

Effects of strigolactone analogues on subcellular distribution of dynamic PIN proteins in Arabidopsis
TA04010627, Vyvoj biodegradabilnich funkénich folii a obalt s obsahem Zivin a u¢innych
latek prouziti v rostlinné produkci, dr. Spichal

Development of biodegradable functional foils and packages containing nutritients and active substances for
utilisation in plant production

TA04020547 - Progresivni biotechnologie na bazi novych syntetickych derivatd cytokinind k
ziskani dihaploidnich linii kminu, Inu a hrachu, spoluresitel dr. Dolezal

Progressive biotechnology based on new synthetic cytokinin derivatives to obtain doubled haploid lines of caraway,
linseed and pea

71p6, Ztraty véelstev v Rakousku a Ceské republice a vztah k imunitnimu systému véel, mgr.
Danihlik

Honey bee colony losses in Austria and Czech Republic and relation to the bee immune system

THO01030748 — Podpora émelakl v krajiné, spoluresitelé Ing. Dusek, Ing. Duskova

Support of bumble-bees in landscape

QJ1510160 — Nové technologie ziskavani biologicky aktivnich latek z IéCivych a aromatickych
rostlin jako zdroj U€innych latek botanickych pesticidu a potravinovych dopliikd, spoluresitelé
Ing. Dusek, Ing. Duskova

New technologies of biological active substances isolation from medicinal and aromatic plants as sources of active
substances of botanic pesticides and dietary supplements

QJ1510047 — Vyuziti synergickych ucinkd konopi, medu a propolis pro podptrnou [é€bu
infekci mlé¢né Zlazy, spoluresitelé Ing. Dusek, Ing. Duskova

Utilisation of synergic effects of cannabis, honey and propolis for supportive therapy of mammary gland infection
15-19284S, Studium fosforylace KATANINU1 a §t&peni mikrotubul(i v husenigku, prof. Samaj
Study of KATANIN1 phosphorylation and microtubules fission in Arabidopsis
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PROJEKTY SMLUVNIHO VYZKUMU A KOMERCIALIZACNI AKTIVITY
CONTRACTED RESEARCH PROJECTS AND COMMERCIALIZATION ACTIVITIES

I v roce 2014 pokracovala realizace zakazek smluv-
niho vyzkumu. DdleZitou udalosti bylo uzavieni licen¢ni
smlouvy s vyznamnou nadnarodni spolecnosti zabyvajici
se vyvojem a prodejem agrochemikalii. Podpisu smlouvy
predchazelo dvouleté testovani patentové chranéné lat-
ky a jednani. Jde o prvni a velmi vyznamny pfipad tohoto
druhu v historii Centra. Kromé toho se podarilo uzavfit i
licen¢ni smlouvu na jiny druh patentované latky s Ceskou
spole¢nosti, kterd rovnéz plsobi v oboru agrochemikalii.

Zakazky smluvniho vyzkumu zahrnovaly napfiklad
presné analyzy a kvantifikace obsahu fytohormonu v do-
danych rostlinnych materidlech, kdy objednatelé z rlz-
nych &asti svéta vyuZivaji zkusenosti pracovnikl Centra,
konstrukci BAC knihoven z chromozém p3enice prova-
déné pro zahrani¢ni objednatele s vyuzitim unikatniho
know-how Centra, vyvoj analytickych metod, polni po-
kusy, ovéreni péstitelské technologie apod.. Potésujici
je jiz dva roky se rozvijejici spoluprace se soukromou
spolecnosti zamérena na testovani produkce zivocisSnych
antimikrobidlnich peptid@i v endospermu obilovin s vy-
hledem na jeji mozné ekonomické vyuziti.

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

Po&et partnerl i objem spolupréce se stale rozsifuje,
v roce 2014 bylo realizovéno témér 60 zakazek v hodno-
té pres 15 mil. K& Smluvni vyzkum je zdvaznym moni-
torovacim indikatorem, jeho plnéni je priibé&zné sledova-
no. Kumulativni objem ke konci roku 2014 je v souladu
s planovanou hodnotou.

Na podporu spoluprace s firmami se Centrum Gcastni
akci typu B2B meeting, ,120 vtefin“ a aktivné se zapo-
juje i do programu Inovacni vouchery zejména v Olo-
mouckém kraji. V roce 2014 bylo realizovano 7 novych
zakdzek pro firmy s vyuZitim inovaénich voucherl. Za-
stupci Centra se Ucastni pracovnich setkani s firmami na
téma inovace v Olomouckém kraji a odbornych veletrh{
v CR i zahranici.

Pro podporu spoluprace s komercni sférou je velmi
pfinosnym projekt zahajeny v roce 2014 nazvany ,Nové
technologie UP v chemii a biologii®. Projekt realizovany
ve spolupraci s Regionalnim centrem pokrocilych mate-
riald a technologii UP obsahuje 5 komeréné nadéjnych
vysledkd védy a vyzkumu, které byly v roce 2014 dopra-
covany po strance védecké, byla ovérena jejich technic-
ka proveditelnost, posouzen jejich komeréni potencial a
vhodnym zplisobem byla odetfena prava primyslového
vlastnic B

J

Realization of number of contracted research pro-
jects continued also in 2014. Important moment was
signing of license agreement with multinational company
developing and selling agrochemicals. The contract was
signed after two-year testing of patented compound and
dealings. This case is the first of its kind in history of the
Centre. Besides this contract another license agreement
for different compound with Czech agrochemical compa-
ny was signed as well.

Contracted research was similar to previous years,
i.e. precise analyses and phytohormones content quan-
tification in delivered plant samples, BAC libraries con-
struction from wheat chromosomes, analytic methods
development, field trials, verification of cultivation tech-
nology, etc. Professional experience and unique know-
-how of our researchers are used for performance of
these projects. We are pleased to mention already two-
-year cooperation with private company focused on pro-
duction of antimicrobial peptides originally from animal
cells in the endosperm of cereals grains. Results of this
cooperation could be economically used in future.

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

Number of partners and volume of collaboration is
getting wider - nearly 60 projects in tolal volume more
than 15 million CZK were realized in year 2014. Con-
tracted research is obligatory project indicator and fulfill-
ment is monitored, cumulative volume is in accordance
with planned level.

The Centre takes part in different business events
(B2B meetings, “"120 seconds”) and actively participates
in the program of Innovation Vouchers, especially in Olo-
mouc region. Seven “innovation voucher” projects were
realized for regional companies in 2014. Representatives
of the Centre participated in many meetings with com-
panies focused on innovations in the region and in trade
fairs in Czech Republic and abroad.

For future development of collaboration with com-
panies is significant realization of project “New tech-
nologies in chemistry and biology at UP”. This project
implemented together with Regional centre of advanced
technologies and materials (Palacky University) includes
5 R&D results with high commercial potential.




Pro fazi ,Pfiprava komercializace" v roce 2015 byly
vybrany 3 komer¢né nejnadéjnéjsi z nich, které budou
nasledné nabidnuty potencidlnim komerénim partnertim.

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

UNIVERZITA PALACKEHO UEB AV CR, v.v.i.
(v TIS. KC)
IEB AS CR CRI

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

9 650 5354 397

VURYV, v.v.i
(V TIS. KC)

(IN THOUSANDS CZK)  (IN THOUSANDS CZK)

In 2014, scientific part of these results were develo-
ped, technical feasibility was proved, commerce poten-
tial was evaluated and intellectual property rights were
treated. Three the most promising results were chosen
for next phase “Preparation of commercialization” for
year 2015. Then these results will be offered to potential
commercial partners.

VURV
(R) T
1% —

SOUCET
(v TIS. KC)
SUMMARY

(IN THOUSANDS CZK)

15 401

V prehledu niZe jsou uvedeny nékteré spolecnosti a
instituce, pro které byly provedeny zakazky smluvniho
vyzkumu, nebo probihala dlouhodoba vyzkumna spolu-
prace v roce 2014.

Allivictus s.r.o.

AMALGEROL CZ s.r.o

BEIDEA s.r.o.

Biofyzikalni Gstav AV CR
Cannacura, s.r.o.

DURST VIV, s.r.o.

EGT system spol. s r.o.
EKOVERMES-PECL, s.r.o0.

FAGRON a.s.

CHEMAP AGRO s.r.0.
Chromservis s.r.o.

Jan Holub s.r.o.

Jihodeska univerzita €.Bud&jovice
Lentikat’s a.s.

Mendelova univerzita v Brné
OlChemim s.r.o.

TEVA Czech Industries s.r.o.
USOVSKO a. s.

Vysoka Skola ekonomicka v Praze

Below are listed some companies and institutions for
which contracted research projects were performed in
year 2014.

CSIRO Agriculture Flagship, Australia

Curtin University, Australia

Humboldt-Innovation GmbH, Germany

I’'Institut national de la recherche agronomique, France
Institute of Cytology and Genetics, Russia

Murdoch University, Australia

Royal Holloway, University of London, Great Britain
University of Saskatchewan, Canada

i



VYZNAMNE AKCE CENTRA V ROCE 2014

Science Meets Business in Olomouc

Expertni spolupraci v oborech fyzikalni chemie, mo-
lekuldrni biologie nebo biotechnologie nabidlo firmam
setkani Science Meets Business in Olomouc, které se
uskutecnilo 5. listopadu 2014
v holickém arealu Pfirodové-
decké fakulty UP. Nejnovéjsi
vysledky vyzkumu a moznosti
jejich aplikaci v praxi predsta-
vily Centrum regionu Hana pro
biotechnologicky a zemédél-
sky vyzkum a Regionalni cen-
trum pokrocilych technologii a !
material{.

PFitomnym zastupclim fi-
rem byly predstaveny vystupy
vyzkuma a aplikaéni potencidl holickych center a uvede-
ny konkrétni moznosti propojeni akademické a komercni
sféry. Nadéjné vysledky vyzkumu jsou v centrech dopra-
covavany pro potfeby firem, vznika tak inovativni pro-
dukt, ktery je prevoditelny do praxe.

Nabidka aplikaci védecko-vyzkumnych vystupl do
praxe komercnich firem se tykala predevSim vyvoje
novych rlstovych stimulatord a jejich transferu do ze-
meédélské praxe, priprava latek pro kosmetické vyuziti,
vyzkumu uhlikovych struktur a nanomateriald i fady pa-
tentovanych technologii. Soucasti prezentace byly také
zkuSenosti s vypracovanim projektl nebo ziskavanim
inovacénich voucherd.

Program zahrnoval také prohlidku nékterych labora-
tori, kde si zajemci mohli ovéfit Spickovou pristrojovou
vybavenost jednotlivych pracovist. Pfi komentovanych
exkurzich nahlédli do mikroskopického parku, spektro-
skopické a magnetické laboratofe RCPTM a v Centru re-
gionu Hana si prohlédli nové zafizeni pro sledovani feno-
typickych znakd rostlin - fenotypizaéni linku.

Osloveni byli potenciélni Ucastnici na zdkladé prede-
lych kontaktli, pozvani obdrzeli ale také zastupci no-
vych firem, u nichz Ize zdjem o nejnovéjsi vysledky vy-
zkumu predpokladat.

Setkani bylo ze strany obou center i zastupcl firem
hodnoceno jako inspirativni a pfinosné. Jiz béhem setka-
ni doslo k navazani nékterych partnerstvi, kterd mohou
vést k budouci komercializaci.

Mezinarodni konference ,Trendy ve vyzkumu pfi-
rodnich produktd™

Evropska fytochemicka spolecnost (PSE) ve spolu-
praci s Centrem regionu Hana pro biotechnologicky a
zemédélsky vyzkum Univerzity Palackého usporadala
v Olomouci ve dnech 23. - 25. ¢ervna 2014 konferen-
ci s ndzvem ,Trendy ve vyzkumu pfirodnich produkt{®.
Konference poskytuje platformu pro prezentaci vysledkd
prace a diskuzi mladych v&dcl z Evropy a dal$ich &asti
svéta v oblasti pfirodnich latek z 1éCivych rostlin. Cilem
setkani je posileni spoluprace doktorandl a mladych vé-
deckych pracovnikl v réamci Evropy. B&hem konference
zaznélo vice nez 50 prednasek. Mezi zvanymi prednase-
jicimi byli vyznacni fytochemici, napf. prof. Lars Boh-
lin (Uppsala, Svédsko), prof. Dan Staerk (Copenhagen,
Denmark), dr. Douglas Kinghorn (Columbus, Ohio) nebo
Associate Professor Rohan Davis (Brisbane, Austrdlie).

Science Meets Business in Olomouc

Event ,Science Meets Business in Olomouc" offered
possibilietis of cooperation in physical chemistry, molecu-
lar biology or biotechnology for different companies. The

vy o

meeting took place in Holice
campus of the Faculty of Sci-
ence on November 5, 2014.
The newest R&D results and
possibilities of their applicati-
on in commercial sector were
presented by representatives
of the Centre of the Hana re-
gion for biotechnological and
agricultural research and Re-
gional centre of advanced
technologies and materials.

R&D results and potential of both centres were in-
troduced to companies including proposals of potential
fields of cooperation. Promissing R&D results are being
further developed in both centres for better application
in companies to prepare new innovative product.

Possible commercial appplications are in field of new
growth regulators for agriculture, cosmetic compounds
for cosmetic industry, carbon structures research, nano-
materials and some patented technologies. Good practi-
ces in innovation vouchers programme were presented
to enable cooperation of academia and commercial se-
ctor.

Participants had an opportunity to visit some of la-
boratories and to see excellent instruments and equip-
ment. They visited microscopic centre, spectroscopy and
magnetic laboratory and phenotyping unit.

Participants came from partner companies and from
newly identified companies that might be interested in
R&D results of both centres.

The meeting were positively evaluated from both
companies and centres. New links which could bring
future commercitalization were established during the
event.

Trends in Natural Products Research conference in
Olomouc

Trends in Natural
Products Research

Clomoue 2014

A



Konference se zUd¢astnilo vice neZ 170 védcd z celého
v z o
svéta a bylo prezentovano 120 posteru.

Soucasti védeckého programu byly hlavni oblasti fy-
tochemie, analyticka chemie, syntéza pfirodnich latek a
studium jejich biologickych Gcinkl. Dale se konference
vénovala kultivaci, Slechténi, biochemii a fyziologii 1éci-
vych rostlin s ohledem na obsahové latky, a v neposledni
fadé i vyvoji |éCiv na bazi pfirodnich sloucenin. Vybrané
prednasky a postery mladych védeckych pracovnikl a
doktorandl byly ocenény nésledujicimi cenami: Wiley
PCA Award, TEVA Award a Pierre Fabre Award.

Auxin a Cytokinin minisymposium

Dne 27. bfezna 2014 se v Centru regionu Hana pro
biotechnologicky a zemé&délsky vyzkum, na ptidé PFiro-
dovédecké fakulty UP, konalo setkani nazvané Auxin and
cytokinin minisymposium. Cilem minisymposia bylo vy-
jadreni pocty a podékovani za dlouhodobou spolupraci
prof. Géranu Sandbergovi, ktery 26. bfezna 2014 ob-
drzel nejvyssi univerzitni ocenéni - titul doctor hono-
ris causa. Setkani se UcCastnili prof. Thomas Moritz a
dr. Karin Ljung (Ume& Plant Science Centre, Svédsko),
prof. Eva Benkova a prof. Jifi Friml (Institute of Science
and Technology, Rakousko), dale hosté z Ustavu experi-
mentalni botaniky AVCR, v.v.i. a Masarykovy Univerzity
v Brné.

Kromé zahrani¢nich hostd vystoupili se svymi pfi-
spévky i zastupci CRH: dr. Ondfej Novak (metabolomi-
ka), doc. Petr Galuszka (molekularni biologie), dr. Lukas
Spichal (chemicka biologie), prof. Marek Sebela (bioche-
mie proteinl a proteomika) a prof. Jozef Samaj (bunéc-
na biologie).

The Phytochemical Society of Europe together with
the Centre of the Region Hana, Palacky University in Olo-
mouc organized an international conference Trends in
Natural Products Research. The event took place at the
Faculty of Science campus from June 23 - 25, 2014. The
conference provides a platform especially for young sci-
entists to present and discuss their research results. This
should enhance the cooperation and communication be-
tween doctoral students and young scientists within Eu-
rope. There were more than 50 lectures and among invi-
ted speakers there are renowned phytochmists from all
over the world, e.g. prof. Lars Bohlin (Uppsala, Sweden),
prof. Dan Staerk (Copenhagen, Denmark), dr. Douglas
Kinghorn (Columbus, Ohio), or Associate Professor Ro-
han Davis (Brisbane, Australia). More than 170 scientist
from the whole world attended the event and there were
120 posters on display.

This meeting covered the major aspects of phytoche-
mistry, analytical chemistry, natural substance synthe-
sis, and the study of their biological effects. Further on
the conference focused on cultivation, breeding, bioche-
mistry and physiology of medicinal plants, and last but
not least also developing drugs from natural compounds.
Selected lectures and posters were awarded by Wiley
PCA Award, TEVA Award and a Pierre Fabre Award.

Auxin a Cytokinin minisymposium

On Thursday, March 27, 2014 the Centre of the Re-
gion Hana organized an Auxin and Cytokinin Minisym-
posium on the campus of the Faculty of Science. The
aim of the event was to show appreciation and honor
to prof. Géran Sandberg who had been granted the
highest University title — doctor honoris causa, the day
before. Among the participants there were prof. Thomas
Moritz and dr. Karin Ljung (Umed Plant Science Centre,
Sweden), prof. Eva Benkova a prof. Jifi Friml (Institute
of Science and Technology, Austria), as well as guests
from the Institute of Experimental Botany AS CR, v.v.i
and Masatyk University in Brno.

Apart from the above mentioned foreign guests, the-
re were researchers from Centre of Hana Region presen-
ting the results of their work: dr. Ondrej Novak (Metabo-
lomics), associated professor Petr Galuszka (Molecular
Biology), dr. Lukas Spichal (Chemical Biology), prof. Ma-
rek Sebela (Protein Biochemistry and Proteomics) and
prof. Jozef Samaj (Cell Biology).



OCENENI{ VYSLEDKU VEDECKYCH PRACOVNIKU CENTRA

Ceny Feditele Centra regionu Hana

V prosinci 2014 byly jiz potreti v historii Centra udé-
leny Ceny reditele pro védecké pracovniky za vynikaji-
ci vysledky vyzkumné cinnosti v roce 2014, Ocenéni za
lorisky rok bylo udéleno celkem tfinact, a sice ve tfech
kategoriich (védecka publikace, vysledky v grantovych
soutéZich a realizace smluvniho vyzkumu) a jejich slav-
nostni predani probéhlo u pfilezitosti zasedani Védecké
rady dne 11. prosince 2014.

Ocenéni védecti pracovnici jsou uvedeni nize dle jed-
notlivych kategorii.

Journal ranki

Director' s Award for Excellence

In December 2014 the Director's Awards for Ex-
cellence in Science were granted for the third time in the
history of C. R. Hana. Significant results and achieve-
ments accomplished by scientists in the past year were
awarded. Awards were granted in three categories (best
publications, results in research grant competitions, con-
tracted research). The scientists were awarded at the
occasion of Scientific Board of the Centre meeting on
December 11, 2014.

Awarded scientists are listed below according to the
categories.

Inta 240, 55.7¢ - & analys

= 3,37 ourna
3,376 (journal ranking 26/3

a) Kategorie ,,VEDECKA PUBLIKACE" (Category “Best publication”)

e Mgr. Jifi Danihlik

Danihlik J, Sebela M, Petfivalsky M, Lenobel R (2014) A sensitive quantification of the peptide api-
daecin 1 isoforms in single bee tissue using a weak cation exchange pre-separation and nanocapillary
liquid chromatography coupled with mass spectrometry. Journal of Chromatography A, 134-144; doi:

10.1016/j.chroma.2014.11.041
e Mgr. Jana Beinhauer

Beinhauer J, Lianggiao B, Fan H, Sebela M, Kukula M, Barrera JA, Schug KA (2015) Bulk derivatization
and cation exchange restricted access media-based trap-and-elute liquid chromatography-mass spect-
rometry method for determination of trace estrogen in serum. Analytica Chimica Acta, 74-81; doi:

10.1016/j.aca.2014.11.032.
e Mgr. Andrej Pavlovic, Ph.D.

Pavlovi¢ A, Krausko M, Libiakova M, Adamec L (2014) Feeding on prey increases photosynthetic effici-
ency in the carnivorous sundew Drosera capensis. Annals of Botany 113, 69-78.

e doc. RNDr. Pavel Pospisil, Ph.D.

Rastogi A, Yadav DK, Szymanska R, Kruk J, Sedlarova M, Pospisil P (2014) Singlet oxygen scavenging
activity of tocopherol and plastochromanol in Arabidopsis thaliana: relevance to photooxidative stress.

Plant Cell and Environment 37, 392-401.
e RNDr. Roman Kouf¥il, Ph.D.

Koufil R, Strouhal O, Nosek L, Lenobel R, Chamrad I, Boekema EJ, Sebela M, Ilik P (2014) Structural
characterization of a plant photosystem I and NAD(P)H dehydrogenase supercomplex. Plant Journal

77, 568-576.
e doc. Mgr. Miroslav Ovecka, Ph.D.

Ovecka M, Takac T, Komis G, VadovicC P, BekeSova S, Doskocilova A, Smékalova V, Luptovdiak I, Sa-
majova O, Schweighofer A, Meskiene I, Jonak C, Kfenek P, Lichtscheidl I, Skultety L, Hirt H, Samaj J
(2014) Salt-induced subcellular kinase relocation and seedling susceptibility caused by overexpression
of Medicago SIMKK in Arabidopsis. Journal of Experimental Botany 65, 2335-2350.

e Ing. Tomas Takac, Ph.D.

Takad T, Samajova O, Vadovi¢ P, Pechan T, Kodltova P, Ovecka M, Husi¢kova A, Komis G, Samaj J (2014)
Proteomic and biochemical analyses show a functional network of proteins involved in antioxidant de-
fense of the Arabidopsis anp2anp3 double mutant. Journal of Proteome Research 13, 5347-5361. doi:

10.1021/pr500588c



e Georgios Komis, Ph.D.

Komis G, Mistrik M, Samajova O, Doskodilovd A, Ovedka M, Illés P, Bartek J, Samaj J (2014) Dyna-
mics and organization of cortical microtubules as revealed by superresolution structured illumination

microscopy. Plant Physiology 165, 129-148.
e Mgr. Danuse Tarkowska, Ph.D.

Tarkowska D, Novak O, Flokova K, Tarkowski P, Turec¢kova V, Gruz J, Rolc¢ik J, Strnad M (2014) Quo

vadis plant hormone analysis? Planta 240, 55-76.

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

ons”)
e Mgr. Jiri Danihlik

za ziskani projektu ,Ztraty véelstev v Rakousku a Ceské republice a vztah k imunitnimu systému véel®
Project "Honey bee colony losses in Austria and Czech Republic and relation to the bee immune system”

e Mgr. Lucie Plihalova, Ph.D.

za projekt Preseed ,Nové technologie UP v chemii a biologii* (CZ.1.05/3.1.00/14.030)
(za Cast reSenou v CRH, jedna se o spolecny projekt s RCPTM)

Project "New technologies in chemistry and biology at UP”

(for project part realized in CRH — common project with RCPTM)

c) Kategorie ,,SMLUVNI VYZKUM®" (Category “Contracted research”)

e Mgr. Lukas Spichal, Ph.D.

za smluvni vyzkum ,Licencni pfijem od nadnarodni spolec¢nosti *

“License income from multinational company”
e RNDr. Jan Safa¥, Ph.D.

za smluvni vyzkum ,Konstrukce BAC knihovny specifické pro chromozém 5 hrachu"
“Construction of BAC library specific for pea chromosome 5"

Ocenéni rektora Univerzity Palackého

Rektor Univerzity Palackého prof. Miller pfedal 25.
Gnora 2015 Cestna uznani autordm odbornych mono-
grafii publikovanych v letech 2013 a 2014. Prvni ocenéni
byli dr. Komis a prof. Samaj z Oddéleni bunécné biologie
Centra a jejich monografie s nazvem Plant MAP Kinases:
Methods and Protocols vydana nakladatelstvim Springer
v roce 2014.

Jednd se o celosvétové prvni metodologickou publi-
. . v . 710 .
kaci v oblasti prenosu signalu u rostlin.

Ceny dékana Prirodovédecké fakulty

Devét pracovnikl Centra regionu Hana ziskalo oce-
né&ni dé&kana prirodovédecké fakulty autorim prestiznich
védeckych publikaci. Slavnostni vyhlaseni se uskutecnilo
v Uvodu dnesniho zasedani fakultni Védecké rady 3. pro-
since 2014.

1. Doc. Petr Tarkowski, Ph.D., oddéleni biochemie protei-
nl a proteomiky CRH

2. Prof. Marek Sebela, Dr., oddéleni biochemie proteinl
a proteomiky CRH

3 - 4. Prof. Jozef éamaj, DrSc., a Mgr. Veronika Sméka-
lova, oddéleni bunécné biologie CRH (sdilena cena)

5. Doc. Miroslav Ovecka, Ph.D., oddéleni bunééné bio-
logie CRH

6. Georgio Komis, Ph.D., oddéleni buné¢né biologie CRH

7. Mgr. Katarina Mrizova, oddéleni molekularni biologie
CRH

8. Véronique Hélene Bergougnoux-Fojtik, Ph.D., oddéle-
ni molekularni biologie CRH

9. RNDr. Roman Koufil, Ph.D., oddéleni biofyziky CRH

Palacky univerzity rector’s award

Rector of the Palacky University prof. Miller awarded
on February 25, 2015 authors of specialized monogra-
phies published in 2013 and 2014. First awardees were
prof. Samaj and dr. Komis from Department of Cell Bio-
logy of the Centre and their monography Plant MAP Kina-
ses: Methods and Protocols published in Springer, 2014.

The monography is the first one in the world in field
of plant signals transmission.

Dean’s Excellence Award

Nine researchers of the Centre received the Dean’s
Award for an excellent scientific publication. The award
ceremony was a part of the Faculty Scientific Board me-
eting on December 3, 2014.

1. Doc. Petr Tarkowski, Ph.D., Department of Protein Bio-
chemistry and Proteomics CRH

2. Prof. Marek éebela, Dr., Department of Protein Bioche-
mistry and Proteomics CRH

3 - 4. Prof. Jozef Samaj, DrSc., a Mgr. Veronika Sméka-
lova, Department of Cell Biology CRH (shared award)

5. Doc. Miroslav Ovecka, Ph.D., Department of Cell Bio-
logy CRH

6. Georgios Komis, Ph.D., Department of Cell Biology
CRH

7. Mgr. Katarina Mrizova, Department of Molecular Bio-
logy CRH

8. Véronique Hélene Bergougnoux-Fojtik, Ph.D., De-
partment of Molecular Biology CRH

9. RNDr. Roman Koufil, Ph.D., Department of Biophysics
CRH



Vybér $Spickovych védeckych publikaci postupoval
podle novych zpfisnénych pravidel. Ocenéni byla udélo-
vana se za publikace v odborném casopise s impakt fak-
torem, jehoz hodnota se Fadi mezi prvnich deset procent
podle databaze Web of Science v pfislusném oboru.

Jedné se zarover o podporu autort ,domdacich® pu-
blikaci, zaméreni bylo na publikace, u kterych jsou za-
meéstnanci Prirodovédecké fakulty principialnimi autory a
do nichz bylo vlozeno jejich know how.

Z prihlaSenych praci splfiovalo naro¢na kritéria cel-
kem 19 praci. Ocenéné prace se pohybuji v péti, a né-
které dokonce ve dvou nebo tfi hornich procentech obo-
rového klastru Web of Science.

Dvé ocenéni pro prof. Dolezela a jeho tym

V leto$nim roce zaznamenala skupina védcd pod jeho
vedenim dva velké Uspéchy. Prvnim bylo dokonceni pfi-
pravy knihoven DNA z jednotlivych chromozomd pseni-
ce, které jsou nutné pro precteni kompletni dédi¢né in-
formace této pro vyzivu lidstva ddlezité plodiny. Druhym
bylo publikovani hrubé sekvence jednotlivych chromo-
zom{ psenice v ¢asopise Science, na némz se profesor
Dolezel podilel jako jeden z kli¢ovych autord.

Prestizni ocenéni pro vyzkumny tym prof. DolezZela

Prof. Dolezel spole¢né se svym vyzkumnym tymem
ziskali na prestizni konferenci Plant & Animal Genome
XXII v San Diegu ocenéni za vyznamny prispévek k pre-
¢teni genomu psenice.

Ve dnech 11. - 15. ledna 2014 se v kalifornském San
Diegu konala konference Plant & Animal Genome XXII,
ktera predstavuje forum pro diskuzi o nejnovéjsim vyvoji
v oblasti zkoumani dédi¢né informace rostlin a Zivocich{
a také pro planovani budoucich projektt zabyvajicich se
timto tématem. Centrum regionu Hana v Kalifornii repre-
zentoval védecky reditel prof. DoleZel. Na této konferenci
udélilo Mezinarodni konsorcium pro sekvenovani geno-
mu pSenice (IWGSC) prof. Dolezelovi a jeho tymu oce-
néni ,JIWGSC Leadership Award" za tvorbu knihoven DNA
pro véech 21 chromosomi p3enice. Vytvoreni této sady
je vyznamnym Uspéchem, protoze na jejich zakladé je
postaven mezinarodni projekt ¢teni genomu pSenice.

Cena ministra pro prof. Dolezela

Védecky reditel Centra regionu Hana pro biotech-
nologicky a zemédélsky vyzkum prof. Jaroslav DolezZel
prevzal 27. listopadu 2014 Cenu ministra skolstvi za mi-
moradné vysledky vyzkumu, experimentalniho vyvoje a
inovaci za mimoradné vysledky vyzkumu dédi¢né infor-
mace rostlin.

Ve své praci se Dolezel zaméruje na studium dédicné
informace rostlin, jeji strukturu a zmény, které dopro-
vézely evoluci rostlin a vznik novych druhd. Se svym
tymem vypracoval nové metody, které usnadnuji analy-

There are newly implemented stricter rules for cho-
osing awarded publications. Only those published in a
journal with impact factor in the top ten percentile accor-
ding to the Web of Science (WOS) have a chance to su-
cceed.

The aim of the award was to support “local” authors,
hence choosing publications with principal authors from
the Faculty of Science and which were written based on
the know-how of local scientists. A total of 19 publica-
tions have complied with the strict criteria, and they
appear in the top five, resp. two or three percentile of
the respective field at the WOS.

In

Two awards for Prof. Dolezel and his research
group

Year 2014 was very successfull for group of scientists
led by prof. Dolezel. First success was finishing of DNA
libraries preparation from single chromosomes of whe-
at. These libraries are necessary for reading of complex
genetic information of this crop which is important for
world nutrition. Second success was publishing of gross
sequence of single wheat chromosomes in Science jour-
nal. Prof. Dolezel is one of key authors of the paper.

A prestigous award for prof. Dolezel and his
team

Prof. Dolezel and his research team received award
for significant contribution for wheat genome reading
during prestigious conference Plant & Animal Genome
XXII in San Diego.

The Plant & Animal Genome XXII conference, which
provides a forum on recent developments and futu-
re plans for plant and animal genome projects and for
planning of future projects in this topic, took place in San
Diego, California on January 11 -15, 2014. The Centre
of the Region Hana was represented by its scientific di-
rector Jaroslav Dolezel. He and his team were presented
an Award by the IWGSC for contribution and leadership
in completion of the individual BAC libraries for the 21
bread wheat chromosomes. This is an impressive achie-
vement because there is a great international project fo-
cused on the reading of wheat genome based on these
libraries.

Minister of Education’s Award

The Scientific Director of C. R. Hana received an
Award of the Minister of Education for exceptional re-
search results, experimental development and innovati-
ons in the research of plant genetic information.

In his research Dolezel focuses mainly on studying
genetic information of plants, its structure and changes
that have been brought about by evolution and the origin
of new species. Together with his research group Dolezel
established a chromosome strategy which has enabled



zu slozitych genom@ a v rémci mezinarodnich projektd
se podili na éteni dé&diéné informace vyznamnych druh(
rostlin. Je zakladatelem a prdkopnikem chromozomo-
vé genomiky, ktera umoznuje studovat a cist dédi¢nou
informaci sloZzitych organismd po &stech - chromozo-
mech.

V letodnim roce zaznamenala skupina v&dcl pod jeho
vedenim dva velké Uspéchy. Prvnim bylo dokonceni pfi-
pravy knihoven DNA z jednotlivych chromozom( p&eni-
ce, které jsou nutné pro precteni kompletni dédi¢né in-
formace této pro vyZivu lidstva dilezité plodiny. Druhym
bylo publikovani hrubé sekvence jednotlivych chromo-
zomU pédenice v ¢asopise Science, na némz se profesor
Dolezel podilel jako jeden z kli¢ovych autord.

Ocenéni vydavatelstvi Elsevier ,Certificate of Ex-
cellence in Reviewing"

Dva védecti pracovnici Centra regionu Hana ziskali
ocenéni vydavatelstvi Elsevier ,Certificate of Excellence
in Reviewing" za jejich recenzni ¢innost ve dvou Casopi-
sech tohoto vydavatelstvi. Autofi, ktefi dokondili review
¢lankd v poslednich dvou letech a jsou v hornich 10%
z hlediska poctu téchto review pro konkrétni ¢asopis, zis-
kaji ocenéni ,Outstanding Reviewer status".

Ocenéni ziskali:

RNDr. Jifi Pospigil, Ph.D. z Laboratote rlstovych re-
gulatord, spolecne laboratofe Ustavu experimentalni bo-
tanlky AV CR, v.v.i. a Univerzity Palackého za jeho re-
cenzni ¢innost v ¢asopise Tetrahedron Letters.

doc. RNDr. Pavel Pospisil, Ph.D. z Oddéleni biofyziky
za jeho recenzni Cinnost v Casopise Journal of Photoche-
mistry and Photobiology, B: Biology.

Cena Alfreda Badera za organickou chemii

V listopadu 2014 prevzal RNDr. Jifi Pospisil, Ph.D.
od Ceské spoleénosti chemické Cenu Alfreda Badera
za organickou chemii.

Dr. Pospisil cenu ziskal za pokroky pfi vyvoji no-
vych syntetickych postupl a jejich aplikaci na pfi-
pravu prirodnich latek. Jedna se o nejprestiznéjsi
ocenéni pro mladé chemiky do 35 let.

Cena souvisi i s jeho dosavadni védeckou praci
podlozenou Fadou publikaci v impaktovanych c¢aso-
pisech. Dr. Pospisil se soustfedi pfedevsim na vyvoj
novych syntetickych metod, které Ize vyuzit pfi pfi-
pravé biologicky aktivnich pFirodnich latek a jejich
derivatd.

Ucelem téchto metod je udinit tyto latky snadno
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dostupne a umoznit syntézu jejich derivatd, které
by si ponechaly plvodni biologické vIastnostl ale
zaroven nemély nezadouci vedlejsi dopady na Iidsky'/
organismus.

them to map the genetic blueprint of bread wheat geno-
me and has been a part of international projects focused
on reading genetic information of significant crops. He is
a pioneer of chromosome genomics which enables the
study of complex organisms by its parts - chromosomes.

Dolezel ‘s research group has achieved two great
accomplishments in the past year. First being the com-
pleted preparation of BAC libraries for individual chro-
mosomes of wheat DNA which are inevitable for reading
the complete genetic information of this for the mankind
highly important crop. Second one being an article in
Science which presents the first reference sequence for
the largest chromosome, 3B.

Elsevier award ,,Certificate of Excellence in Revie-
wing"

Two scientists from the Centre of Hana Region recei-
ved award of Elsevier publishing ,Certificate of Excellen-
ce in Reviewing" for their reviewing in two journals of
this publishing. Reviewers that have completed a review
within the last two years who are in the top 10 percen-
tile in terms of the number of reviews completed within
two years for that journal, are awarded ,Outstanding Re-
viewer status".

Awardees are:

Dr. Jifi Pospisil from Laboratory of growth regula-
tors, joint laboratory of Institute of growth regulators AS
CR and Palacky University for his review work in Tetra-
hedron Letters

Associated professor Pavel Pospisil from Department
of biophysics for his review work in Journal of Photoche-
mistry and Photobiology, B: Biology.

Alfred Bader’s Award for Organic Chemistry

Jifi Pospisil of the Department of Chemical Biolo-
gy and Genetics was granted Alfred Bader’s Award
for Organic Chemistry in November 2014.

Dr. Pospisil received the award for a significant
progress in developing new synthetic procedures for
preparing natural compounds and for publishing in
highly impacted journals.

It is one of the most prestigious awards for young
chemists under 35 years of age.

The award is connected to PospiSil ‘s research
activity which in which he has primarily been focu-
sing on the development of new synthetic methods.
These methods can be later used to prepare biologi-
cally active natural compounds and its derivatives.

The aim of these methods is to make the com-

Journal of
Photochemistry &
VIR Photobiology, B: Biology
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n recognition of an outstanding contribution to the quality of the journal

pounds accesible and to enable the synthesis of its
derivatives which would keep the original biological
traits, and at the same time would not pose any
harmful side-effects on human organism.



PRACE SE STUDENTY
STUDENTS

Jako kazdoroc¢né se pracovnici Centra vyznamné
zapojili do vyuky studentl Prirodovédecké fakulty
UP v Olomouci, a to v bakalafskych, magisterskych
i doktorskych programech. V roce 2014 byly otevie-
ny nové obory Bioinformatika a Biotechnologie a ge-
nové inzenyrstvi, které jsou Centrem garantovany.
Diky projektu Interhana byli do vyuky zapojeni také
zahrani¢ni odbornici na problematiku syntézy a ana-
lyzy ptirodnich latek véetné rostlinnych hormond.

Vyzkumni pracovnici Centra nadale plisobi jako
vedouci a skolitelé bakalarskych, diplomovych a di-
sertacnich praci, a to nejen na PiF UP, ale i na jinych
vysokych Skolach (napf. na Mendelové univerzité
v Brné nebo Univerzité Komenského v Bratislavé).
V roce 2014 bylo obhajeno 24 diplomovych a 12 di-
sertacnich praci. V soucasné dobé pracovnici Centra
vedou 65 diplomovych a 67 disertac¢nich praci.

Vyzkumnici Centra se v uplynulém roce prostred-
nictvim projektd Oteviena véda a Badatel (podpo-
rovanych OP Vzdélavani pro konkurenceschopnost)
zapojili i do prace se stifedoskolskymi studenty. Ve
dvou pripadech tato spoluprace vedla dokonce az
k mezinarodnimu Uspéchu. Miroslav Pefina z Gym-
nazia Jakuba Skody v Prerové pod vedenim dr. Pav-
loviCe zvitézil v narodnim kole studentské konferen-
ce Jsem mlady védec! a na mezinarodni olympiadé
INESPO v nizozemském Haagu, které se zucastnilo
360 studentl ze 45 zemi, ziskal bronzovou medaili.
Gymnazistka z Moravské Trebové Renata Staffova
se diky své praci vedené dr. Husickovou v projektu
Badatel zucastnila mezinarodni soutéze Sustainergy
Youth Conference v Izraeli a umistila se na tfetim
misté.

V ramci akce ,Okno do praxe“, ktera probéhla
v unoru 2014, bylo Centrum pfedstaveno budoucim
absolventim biologickych oborli PFF UP jako poten-
cialni zaméstnavatel. Propagace Centra a jeho vy-
zkumného zaméreni probéhla na nékolika stfednich
skolach (Slovanské gymnazium a gymnazium Hejcin
v Olomouci, gymnazium Jana Bosca v Nové Dubnici)
orostirednictvim popularnich odborny
akci poradané Olomouckym Kk

Podpora technického g

i v Olomouckem

v
pre a

Just like every year the Centre s research staff were
involved in educating students of the Faculty of Science
of Palacky University in Olomouc in 2014. As of 2014
there have been two new majors guaranteed by the Cen-
tre available for students of Bachelor’s and Master’s
study programs. They are Bioinformatics and Biotech-
nology and Genetic engineering. Thanks to Interhana
project foreign experts on synthesis and analysis of na-
tural compounds including plant hormones took part in
education activities.

The research staff of the Centre plays an important
role in teaching and supervising Bachelor’s and Mas-
ter’s theses, and dissertations not only at the Faculty
of Science of Palacky University in Olomouc, but also
at Mendel "s University in Brno or Comenius University
in Bratislava. In 2014 students defended 24 Master’s
theses and 12 dissertations. There are currently 65 Mas-
ter s theses and 67 dissertations supervised by the Cen-
tre 's researchers.

The Centre’s researchers were also working with
high-school students through Open Science and Explorer
projects (supported by Operational programme Educati-
on for Competitiveness). The results of this cooperation
led to international recognition in two cases. Miroslav
Pefina from Jakub Skoda secondary grammar school
in Pferov supervised by Dr. Pavlovi¢ won the national
Olympiad called I am a young scientist!, and received
the bronze medal in international INESPO Olympiad in
the Hague among 360 students from 45 countries. Ano-
ther secondary grammar school student from Moravska
Trebova - Renata Staffova, who was working with Dr.
Husic¢kova, took part in and international competition in
Israel called Sustainergy Youth Conference and won thi-
rd place.

In February 2014 the Centre was presented to future
graduates of biological majors as a potential employer
at an event called Window to Practice. The Centre was
also advertised at several high schools through lectures
popularizing science put on by the Olomouc Region as a
part of the Support of Technical Education and Education
in Natural Science in the region project.
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ABSOLVENT(KA) SKOLITEL NAZEV PRACE
GRADUATE SUPERVISOR TITLE

Absolventi Mgr. / Mgr. graduates




ABSOLVENTI PHD. / PHD. GRADUATES

Mgr. Flokova Kristyna,
Ph.D.

Mgr. Franc Vojtéch, Ph.D.

Mgr. Frommel Jan, Ph.D.

Mgr. Frybortovd Michaela,
Ph.D.

Mgr. Hlavinka Jan, Ph.D.

Mgr. Huliciak Miroslav,
Ph.D.

Mgr. Karafidtova
(Havrankova) Miroslava,
Ph.D.

Mgr. Mrizova Katarina,
Ph.D.

Mgr. Smékalova Veronika,
Ph.D.

Mgr. Stoklasa Jan, Ph.D.

Mgr. Tomastikova Eva,
Ph.D.

Ing. Nevrtalova Eva, Ph.D.

Mgr. Ondrej Novak, Ph.D.

prof. Mgr. Marek Sebela,
Dr.

prof. Mgr. Marek Sebela,
Dr.

prof. RNDr. Viktor Brabec,
DrSc.

prof. RNDr. Jan Naus, CSc.

doc. RNDr. Martin Kubala,
Ph.D.

Mgr. Jan Bartos, Ph.D.

doc. Mgr. Petr Galuszka,
Ph.D.

prof. RNDr. Jozef Samaj,
DrSc.

doc. RNDr. Jana Talasova,
CSc.

prof. Ing. Jaroslav DolezZel,
DrSc.

RNDr. Roman Hobza, Ph.D.

Studium endogennich jasmonatl u stresovanych rostlin pomoci hmotnostni
spektrometrie

Target profiling of endogenous jasmonates in stressed plants

Analyza posttranslacnich modifikaci proteint pomoci hmotnostni
spektrometrie

Analysis of posttranslational modifications of proteins using mass
spectrometry

Substratova specificnost a imobilizace rostlinnych
aminoaldehyddehydrogenas

Substrate specificity and immobilization of plant aminoaldehyde
dehydrogenase

Molekuldrni biofyzika a farmakologie novych protinadorové ucinnych
metalofarmak

Molecular biophysics and pharmacology of a new antitumor
metallopharmaceuticals

Studium fyzikdlnich a chemickych signalnich cest podilejicich se na systémové
odezvé rostlin (fotosyntéza, obranné proteiny) na lokalni stimul

The study of physical and chemical signaling pathways related to light, abiotic
and biotic stresses

Interakce Na+/K+ - ATPazy s biologicky aktivnimi latkami

Interaction of the Na+/K+-ATPase with the biologically active chemicals

Cytogenetické mapovani genom obilovin
Cytogenetic analysis of cereal genomes

Nadprodukce a umléeni gent pro cytokinindehydrogenasu v je¢cmeni
Overexpression and silencing of cytokinin dehydrogenase genes in barley
Charakterizace vybranych MAP mutantt Arabidopsis thaliana
Characterization of selected Arabidopsis thaliana mitogen-activated protein
kinase mutants

Jazykové orientované modely pro podporu rozhodovani

Linguistic models for decision support

Charakterizace proteinti RanGTPazové drahy v rostlinach

Characterization of RanGTPase pathway proteins in plants

Zalozeni genomickych zdrojl pro studium tolerance k tézkym kovim u rodu
Silene

The establishment of genomic resources to study of heavy metal tolerance in
the genus Silene

Ocenéni studentl na 12. konferenci Ph. D. studen-
tl o experimentalni biologii rostlin

Konference organizovana Ceskou spoleénosti ex-
perimentalni biologie rostlin, Univerzitou Palackého
a Centrem regionu Hana se kona kazdorolné jiz od
90. let tradi¢né v Ceské ¢i Slovenské republice. Ka-
zdym rokem stoupd zastoupeni jinych narodnosti.
Mezi letosnimi 70 Uc¢astniky jsou zastupci deseti na-

Student awards at 12" Ph. D. Student Confe-
rence of Plant Experimental Biology

A conference organized by the Czech Organiza-
tion of Experimental Plant Biology, Palacky Univer-
sity, and C. R. Hana has been taking place annually
since 1990 in the Czech Republic or Slovakia. Each
year the attendance of foreign nationalities is rising.
Among this year’s 70 delegates there are Ph. D.
students from ten countries. The main aim of the
organizers is for the conference to be truly interna-
tional, hence the official language of the conference
- English.

At the end of the conference, students were pre-
sented with award for the best poster and presenta-
tion. The author of the best poster was Ivona Kuba-
lova, a doctoral student of Molecular Biology of the
Centre. Among the three best speakers were Olga
Ryparova and Lukas Nosek from the Centre.



rodnosti. Je kladen velky draz na to, aby konferen-
ce byla opravdu mezinarodni. Oficidlnim jednacim
jazykem je proto anglic¢tina.

Na konferenci byly vyhlaseny vysledky soutéze
o nejlepsi poster a prezentaci. Autorkou nejlepsiho
posteru je Ivona Kubalova, doktorandka z Oddéleni
molekularni biologie Centra. Mezi tfemi nejuspés-
néjsimi prezentujicimi byli dva studenti z Centra re-
gionu Hana Mgr. Lukas Nosek a Bc. Olga Ryparova.

Vitéz narodniho kola studentské konference ,,Jsem
mlady védec!™

Miroslav Pefina, student tfetiho rocniku prerov-
ského Gymnazia Jakuba Skody, se v dubnu 2014
stal vitézem celostatniho kola studentské konferen-
ce Jsem mlady védec!, a to v kategorii stfedoskol-
ska biologie. Jeho prace nazvana Parametry kfivek
chlorofylové fluorescencni indukce v zavislosti na
fylogenetické pFibuznosti rostlinnych druh@ vznikla
pod vedenim skolitele dr. Pavlovice z oddéleni biofy-
ziky Centra regionu Hana.

K praci, které se Pefina vénuje pfi studiu, se do-
stal diky projektu Oteviena véda na Univerzité Pa-
lackého.

Uspéch na mezinarodni soutézi v Izraeli

Mezinarodniho Uspé&chu dosahla gymnazistka
z Moravské Trebové Renata Staffova, ktera zhruba
rok a pQl pracovala pod vedenim pracovnikd oddéle-
ni biofyziky v ramci projektu Badatel. V zavéru roku
2014 si privezla tfeti misto z mezinarodni soutéze
Sustainergy Youth Conference v Izraeli.

Ve své praci se gymnazistka vénovala problema-
tice starnuti rostlin a vlivu rostlinného hormonu cy-
tokininu na tento proces. V Centru regionu Hana se
pod vedenim dr. Husi¢kové podilela na experimentu,
ve kterém byl ovéfovan vliv nového derivatu cyto-
kininu na rostliny.

Diky ucasti v projektu Badatel vycestovala na-
sledné do Izraele na soutéz Sustainergy Youth Con-
ference. Kromé zhruba deseti Izraelct se ji zUcast-
nilo dvacet studentl z rliznych &asti svéta. Ceska
studentka pracovala ve skupiné s Izraelcem a Ru-
munem na tématu Verejna doprava. Odménou za
tydenni Usili jim bylo treti misto.

Winner of national stage of student conference "I
am young scientist!”

Miroslav Pefina, student of third class of Gym-
nazium Jakuba Skody in Pferov, won national stage
of student conference “I am young scientist!” in
category ,Secondary school biology” in April 2014.
His work “Curves parameters of chlorophyll fluo-
rescent induction in dependency on phylogenetic
relationship of plant species” was elaborated under
guidance of supervisor dr. Pavlovi¢ from biophysics
department of the Centre.

Miroslav Pefina participated the project Open sci-
ence at the Palacky University that offered opportu-
nity to take part in this work.

Success in an international competition in Israel

A secondary grammar school student from Mo-
ravska Trebova — Renata Staffova, has achieved an
international success. She had been working under
the supervision of researchers from the Biophysics
department for almost a year before attending the
Sustainergy Youth Conference in Israel.

In her research paper Renata focused on ageing
of plants and the impact of plant hormone cytoki-
nin on this process. She took part in an experiment
designed to prove the impact of a new cytokinin
derivative on plants. The experiment was executed
under the supervision of dr. Husickova of C. R. Hana.

Thanks to the “Explorer” project she was able
to travel to Israel to participate in the Sustainer-
gy Youth Conference. Apart from approximately ten
Israelis there were twenty students from all over
the world. Renata worked in a team with two other
students, one from Israel and one from Romania,
on the topic of Public transport. They have won the
third place for their contribution.



FINANCOVANI
FINANCING

V roce 2014 tvorily zdroje financovani pfijmy ze
smluvniho vyzkumu, z narodnich a mezinarodnich gran-
tl, z instituciondlnich zdrojli, z komercializace vysled-
k8 vyzkumu a velmi dlleZitym zdrojem byla i podpora
ziskana z Narodniho programu udrzitelnosti, jehoz pro-
stfedky jsou vyuzivany na pokryti vyznamné casti pro-
voznich nakladd a nové investice. Podpora vyuZita v roce
2014 ¢ini 96 830 000 K¢.

PRiJMY V ROCE 2014
INCOMES IN YEAR 2014

In 2014 the Centre was financed from contract re-
search, national and international grants, institutional
resources, and commercialization of research and deve-
lopment results. A very significant part of funding came
from the National Feasibility Program which is mainly
used to cover significant part of operational costs and
new investment. The subsidy used in 2014 amounted to
CZK 96 830 000.

M Prostfedky z NPU / Incomes from
NSP programme

W Pfijmy ze smluvniho vyzkumu /
Incomes from contract research

M PFijmy z ndrodnich grantd /
Incomes from national grants

B PFijmy z mezinarodnich grantl /
— Incomes from international
CASTKA grants

(V MIL. K€)

AMOUNT
(IN MIL. CZK)

Prostiedky z NPU / Incomes from NSP programme

PFijmy ze smluvniho vyzkumu / Incomes from contract research

PFijmy z narodnich grantl / Incomes from national grants

PFijmy z mezindrodnich grantl / Incomes from international grants
y z ostatnich zdrojh / Other incomes

ciondlni pfijmy vé. pfijmi za vyuku / Institutional incomes incl.

teaching incomes

| Investi¢ni vydaje / Investment
expenditures

VYDAIJE V ROCE 2013
EXPENDITURES IN YEAR 2013

B Provozni vydaje / Operational
expenditures

CASTKA
(V MIL. KC)

AMOUNT
(IN MIL. CZK)



Plant Biotechnology:
Green For Good lli

15 - 18 June 2015
Olomouc, Czech Republic

Centrum regionu Hana pro biotechnologicky a zemédélsky vyzkum ve
spolupraci s Evropskou biotechnologickou federaci a Biotechnologickou
spolecnosti pfipravuje jiz treti ro¢nik mezinarodni konference ,,Plant
Biotechnology — Green for Good II1“, kterd se uskutecni 15 — 18. ¢ervna
2015 v Olomouci.

Zaméreni védeckého programu tohoto ro¢niku bude:

e Struktura genomu: jeho evoluce a funkce
« Biotechnologie obilovin

* Genetickd modifikace a Upravy genomu

* Regulace metabolismu, metody a analyzy
* Odpovédi na stres a cell signalling

* Interakce rostlinnych patogen

I na leto$nim rocniku vystoupi mimo jiné vyznamni zahrani¢ni védecti
pracovnici.

Vice informaci je k dispozici na internetové strance konference

http://www.cr-hana.eu/G4G3/

Cetre of the Hana Region for biotechnological and agricultural
research in coopration with European federation of biotechnology
organizes third international conference Plant Biotechnology - Green
for Good IIl which will be held in Olomouc, June 15 - 18.2015

Scientific programme of the conference

* Genome structure: its evolution and function
e Cereal biotechnology

* Genetic modification and gene editing

* Metabolic regulation and methods of analysis
» Stress physiology and cell signaling

e Plant-pathogen interactions

Number of distinguished foreign speakers will take part in this event.

More information are available on conference web site

http://www.cr-hana.eu/G4G3/

EURCPEAN FEDERATION OF

BIOTECHNOLOGY

Centrum je regionalni kancelafi EFB pro CR
Centre is the Regional Branch Office of EFB for the Czech Republic

S

C. R. HANA

Centrum regionu Hana
pro biotechnologicky a zemédélsky vyzkum






