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Vyrocni zprava / Annual Report 2018

UVODEM / INTRODUCTION

Vazeni ¢tendfi, partnefi a pratelé Centra regionu Hana (CRH),

jiz osma Vyro¢ni zprava je plnd dobrych zprav o Cinnosti a UspéSich CRH.
Potvrzuji jeho vysadni postaveni v oblasti rostlinnych véd v Ceské republice a
respektovanou roli v mezinarodnim méfitku. K tomuto Uspéchu pfispiva
promyslend struktura Centra, zahrnujici nosné vyzkumné sméry, a zejména
kvalitni vyzkumné tymy sloZené z vysoce kvalifikovanych a motivovanych
védeckych pracovnikd, doktorandd a pregradualnich studenti. Kombinace
pracovidt Univerzity Palackého, Ustavu experimentdlni botaniky AV CR
a Vyzkumného Ustavu rostlinné vyroby se nadale ukazuje jako velmi $tastna.

Rok 2018 patfil k nejuspésnéjsim v dosavadni historii CRH. Na tomto misté
neni prostor pro vyjmenovani viech vyznamnych vysledkd, proto si dovolim
vybrat jen nékolik pfiklad(l reprezentujicich Skalu nasi badatelské cinnosti.
Nalezi mezi né nové poznatky o strukture fotosystému | fasy Chlorella ohadlii,
ktera se vyznaluje odolnosti k intenzivnimu ozafeni. Studium casoveé-
prostorové exprese a lokalizace signdlniho proteinu fosfolipaza D alfa
1 v pribéhu vyvoje rostlin Arabidopsis thaliana pomoci vyspélych mikrosko-
pickych technik odhalila vyvojovou akumulaci tohoto proteinu v riznych
Castech rostliny a jeho subceluldrni asociaci s mikrotubuly a clathrinem. Byla
vypracovdna nova metoda pro stanoveni 101 rostlinnych hormon( soucasné
v méné nez 20 mg rostlinného pletiva. U linii jeCcmene s vyfazenym genem
kodujicim enzym degradujici cytokininy bylo prokazédno, Zze homeostaze
cytokininu je zdsadni pro odnoZovaéni rostlin a tvorbu zrn. Program Genetika
a genomika rostlin pak vyznamné prispél k sestaveni referencni sekvence
obrovského genomu psenice seté.

Vedeni Centra si je védomo potfeby motivovat své tymy a jako kazdy rok
i v zavéru roku 2018 udélil feditel CRH cenu za excelenci autorim nejlepsich
védeckych publikaci, patentt a vysledk( aplikovaného vyzkumu a také tém,
ktefi ziskali dlleZité vyzkumné projekty. Pro védce samé je méfitkem Uspé-
chu publikovani vysledk( v prestiznich ¢asopisech. V tomto ohledu byl rok
2018 opravdu bohaty. Tymy CRH publikovaly dosud nejvyssi pocet €lank( a
s druhym nejvy33im pramérnym impaktnim faktorem v historii instituce.
Jejich vysledky se dostaly do prestiznich ¢asopist véetné Science, ¢tyf titull
z rodiny ¢asopist nakladatelstvi Nature nebo do Annual Review of Plant
Biology. MéFitkem mezinarodniho ohlasu publikovanych vysledki je pocet
citaci publikaci a i v tomto ohledu bylo CRH na mezinarodnim poli dobfe
vidét. Zaslouzil se o to O. Novdk z Laboratofe rlstovych reguldtord, ktery se
dostal na seznam nejcitovanéjsich védcu svéta. Vyznamnym uznanim vysled-
k@i naseho Centra vladou Ceské republiky bylo udéleni nejvyssiho tuzemské-
ho ocenéni za védu, Nérodni ceny vlddy Ceska hlava, védeckému fediteli
J. Dolezelovi.

Védecky vyzkum je z velké ¢asti financovan z prostiedk( dafiovych poplatni-
kd, a proto nase tymy vénuji velkou pozornost popularizaci védy. | v roce
2018 jsme vefejnost informovali na nasich webovych strankach a socidlnich
médiich a také na fadé popularizacnich akci. Velkou pozornost jsme vénovali
také informovani vefejnosti o novych metodach Slechténi véetné editovani
genomu. V této souvislosti se vedeni CRH obrétilo na ¢eského premiéra a
ministry zemédélstvi a Zivotniho prostfedi s Zadosti o prosazovani zmény
evropské legislativy, kterd velmi ztéZuje praktické uplatnéni téchto metod.

Vedle popularizace je nasi prioritou pfenos vysledkl do praxe. Pfispivd
k tomu Aplikaéni laboratof zfizend na Ustavu experimentdini botaniky,
kterou podporuje program Strategie AV21 Akademie véd Ceské republiky a
kterad spolupracuje se slechtitelskymi firmami. Dalsi prohloubeni spoluprace
se $lechtiteli umozni projekt Narodniho centra kompetence TACR, jen? byl
v roce 2018 zahdjen. VyuZivali jsme také programy typu ,proof-of-
concept” (TACR Program Gama) pro patentovou ochranu a dopracovéni
komer¢né nadéjnych vysledkd védy a vyzkumu.

DosaZzené vysledky a vSechny Uspéchy roku 2018 jsou pro nase Centrum
velkou motivaci a poskytuji vybornou startovaci pozici do roku 2019.

N~
C. R. HANA

prof. Ing. Jaroslav DoleZel, DrSc.
védecky Feditel / Scientific Director

Dear readers, partners and friends of the Centre of the Region Hana (CRH),

the eighth Annual Report is full of good news about CRH's activities and
achievements. It confirms its privileged position in the field of plant sciences
in the Czech Republic and its respected role on international scale. This
success is supported by the thought-out structure of the Center, incorpo-
rating core research directions, and in particular high-quality research teams
of highly qualified and motivated researchers, doctoral students and under-
graduate students. The combination of workplaces of Palacky University, the
Institute of Experimental Botany of the AS CR and Crop Research Institute
continues to be very fruitful.

2018 was one of the most successful years in the history of CRH. At this
point, there is no room for listing all the important results, so let me choose
just a few examples representing the scale of our research activities. These
include new knowledge of the structure of the photosystem | of the Chlorella
ohadii algae, which is characterized by resistance to intense irradiation. The
study of time-space expression and localization of the phospholipase D alpha
1 signaling protein during the development of Arabidopsis thaliana plants
using advanced microscopic techniques revealed the developmental accu-
mulation of this protein in different parts of the plant and its subcellular
association with microtubules and clathrin. A new method has been devel-
oped for the determination of 101 plant hormones simultaneously in less
than 20 mg of plant tissue. Cytokinin degrading gene coding for barley has
been shown to be essential for plant decay and grain formation. The Plant
Genetics and Genomics program then significantly contributed to the estab-
lishment of a reference sequence for the giant genome of common wheat.

Management of the Center is aware of the need to motivate their teams
and, like every year, at the end of 2018, the director of the CRH granted the
Award for Excellence to authors of best scientific publications, patents and
applied research results, as well as those who received important research
projects. For scientists, the success factor is publishing results in prestigious
magazines. In this respect, 2018 was really rich. CRH teams have published
the highest number of articles so far and the second highest average impact
factor in the institution's history. Their results have reached prestigious
magazines, including Science, four titles from the Nature journal family, or
the Annual Review of Plant Biology. The measure of international response
to published results is the number of citations in publications, and in this
respect, CRH has been well visible internationally. O. Novak from the Labora-
tory of Growth Regulators was one of the most cited scientists in the world.
An important acknowledgment of the results of our Center by the Govern-
ment of the Czech Republic was granting the highest domestic award for
science, the National Government Prize Ceska hlava, to scientific director J.
Dolezel.

Scientific research is largely funded by taxpayers, and so our teams pay great
attention to popularizing science. Even in 2018 we informed the public on
our websites and social media as well as on a number of popularizing events.
We also paid great attention to informing the public about new breeding
methods, including genome editing. In this context, CRH management ap-
proached the Czech Prime Minister and Ministers of Agriculture and the
Environment with a request to enforce a change in European legislation,
which makes it very difficult to apply these methods.

In addition to popularization, our priority is to transfer results to practical
use. An Application Laboratory established at the Institute of Experimental
Botany, which is supported by the Strategy AV21 Academy of Sciences of the
Czech Republic and which cooperates with breeding companies, contributes
to this. A further deepening of cooperation with breeders will be enabled by
a project of the National Center of Competence of the TACR, which was
launched in 2018. We also used "proof-of-concept" programs (TACR Program
Gama) for patent protection and the completion of commercially promising
science and research results.

Research results and all the achievements of 2018 are a great motivation for
our Center and provide an excellent starting position for 2019.



feditel / Director

Centrum regionu Hana pro biotechnologicky a zemédélsky vyzkum (CRH) bylo
vybudovéno v letech 2010-2013 Univerzitou Palackého v Olomouci a jejimi
partnery—Ustavem experimentdini botaniky AV CR, v. v. i., a Vyzkumnym
Ustavem rostlinné vyroby, v. v. i. za podpory projektu OP VaVpl. UdrZitelnost a
daldi rozvoj CRH v letech 2014-2018 zajistil projekt Narodniho programu
udrZitelnosti. V soucasné dobé pracuje v Centru 220 zaméstnancl véetné
doktorand(, technikdi a administrativnich pracovnik(. V zavéru roku 2018
schvalilo Pfedstavenstvo Rady Centra strategii rozvoje na dalsi obdobi a od
ledna 2019 nabyla ucinnosti nova partnerska smlouva.

Hlavni cile a sméry vyvoje v dalSim obdobi jsou tyto:

1. UdrZeni vysoké kvality védy a vyzkumu a rozvoj novych interdisciplindr-
nich smérd.

Védecké tymy Centra publikuji v priméru 140 védecky praci rocné
v ¢asopisech s primérnym impakt faktorem vyssim nez 4. Dle Web of Science
byly tyto prace od zaloZzeni Centra citovany jiz téméf 12 500krat. Zakladni
vyzkum v obdobi 2019-2022 bude vychézet predevsim ze zaméfeni projektu
Excelentniho vyzkumu OP VVV Rostliny jako prostfedek udrzitelného globalni-
ho rozvoje (€z.02.1.01/0.0/0.0/16_019/0000827, 361 mil. K¢, fesitel Ivo
Frébort). Jeho hlavnim cilem je ziskdni novych poznatkd a technik, jez umozni
Slechténi hospodarsky vyznamnych plodin s vy$simi vynosy a vétsi odolnosti
vici nepfiznivym klimatickym podminkam, zejména suchu. Projekt je zamé¥en
na studium regulace rdstu a vynosu i utvareni vlastnosti a znak( a stresové
adaptace rostlin, které jsou hlavnim potravinovym zdrojem lidstva. Zahrnuje
pét interdisciplinarnich vyzkumnych programi: Organizace jaderného geno-
mu rostlin a jeji vliv na fenotyp, Editace genomu za ucelem vyssi tolerance
obilovin vié&i suchu, Interakce rostlin s prospésnymi a patogennimi mikroorga-
nismy, Nové biostimulanty pro rostlinné biotechnologie a zemédélstvi a Moni-
toring environmentdlnich interakci rostlin, které fesi tymy propojené napfic¢
vyzkumnymi jednotkami. Vysledky laboratorniho vyzkumu v oblasti genetiky,
molekularni biologie a biochemie ovéfi pokusy v rustovych komorach, ve
skleniku a nasledné i pfimo na poli. Na tento stéZejni projekt se navazi dalsi
dil¢i projekty rozvijejici a prohlubujici konkrétni témata. Aplikovany vyzkum
bude naplni predevsim spole¢ného projektu s Regiondlnim centrem pokroci-
lych technologii a materidld Rozvoj predaplikacniho vyzkumu v oblasti nano- a
biotechnologii (€Z.02.1.01/0.0/0.0/17_048/0007323, 126 mil. K¢, fesitelka
Lucie Plihalovd). CRH se v ném zaméfi na vyzkumné programy Antisenescen-
¢éni latky v rostlindch, Priprava rostlinnych derivatd s antimikrobidlnimi acinky,
Velkokapacitni testovdni a vyvoj novych agrochemikdlii a Rostliny jako pro-
dukéni platforma pro pfipravu antimikrobidlnich peptidd. Tato a pfibuzna
témata budou déle rozvijena pfi transferu technologii a tvorbé dusevniho
vlastnictvi, jehoZ dosavadni historie ¢itd jiz pfes 30 udélenych patentd.

2. Zapojeni do vzdéldvani studentii.

Pracovnici Centra se vyznamnou mérou podileji na vzdélavani studentt Pfiro-
dovédecké fakulty UP, a to na vSech stupnich studia. Vedou prednasky, semi-
nare, praktickd cviceni a zavérecné kvalifikacni prace za vyuziti moderni pfi-
strojové infrastruktury. Nékteré studijni programy garantuji profesofi kmeno-
vé pusobici v CRH. Jednd se o Biochemii (Ph.D.), Bioinformatiku (Bc. a Mgr.) a
Biofyziku (Bc., Mgr. a Ph.D.). Studijni program Biotechnologie a genové inZe-
nyrstvi (Bc. a Mgr.) vytvofili pfimo pracovnici Oddéleni bunécné biologie, ktefi
ho také zajistuji. Doktorandi pusobici v Centru maji moZnost pracovat
v mezinarodnich tymech a ziskat podporu prostfednictvim polovi¢nich dvazka
v grantech i finan¢énim zajisténim zahraniéni staze. K vysoké kvalité studentd
pfirodovédecké fakulty hodla Centrum timto zdsadnim zpUsobem pfispivat i
v nasledujicim obdobi.

3. Vyrazna mezindrodni orientace a partnerstvi.

Mezindrodni spoluprdce s vyzkumnymi institucemi vychazi z dlouhodobého
partnerstvi jednotlivych vyzkumnych tyma. Cilem je tyto kontakty dale inten-
zivné rozvijet. V roce 2011 se Centrum stalo regionalni kancelafi zastupujici
Ceskou republiku (Regional Branch Office) v Evropské biotechnologické fede-
raci (EFB) a ma zastoupeni v jejim fidicim vyboru. To umozZriuje realizovat fadu
aktivit s mezinarodnim dopadem, podilet se na organizaci Evropského bio-
technologického kongresu a partnerskych akci Asijské biotechnologické fede-
race (AFOB) ¢i dale rozvijet bohaté profesni kontakty jednotlivych vyzkum-
nych tym( s institucemi a firmami zuacastnénymi v této federaci. Dalsi plsobe-
ni v této organizaci v letech 2019-2020 je podpofeno grantem Inter-Vector.
V rdmci projektu Rostliny jako prostfedek udrZitelného globalniho rozvoje
posiluje Centrum vazby na nékolik spolupracujicich Spickovych védeckych
center, napf. Biocentrum ve Vidni, Univerzitu v Montpellier, Rothamsted
Research v Anglii, IPK Gatersleben v Némecku, Umea Plant Science Centre ve
Svédsku, biotechnologické centrum v Nafarroa ve Spanélsku atd., z nich# se
budou rekrutovat kli¢ovi partnefi do novych mezinarodnich projektd.

N~
C. R. HANA

prof. RNDr. Ivo Frébort, CSc., Ph.D.

The Center of the Region Hana for Biotechnological and Agricultural Re-
search (CRH) was built in 2010-2013 by Palacky University Olomouc and its
partners - Institute of Experimental Botany of the Academy of Sciences of
the Czech Republic, and Crop Research Institute, with the support of OP RDI
project. Sustainability and further development of CRH in 2014-2018 were
ensured by the National Sustainability Program. At present, the Center
employs 220 workers, including PhDs, technicians and administrative staff.
At the end of 2018, the Board of Directors of the Center’s Council approved
a development strategy for the following period. New partnership agree-
ment came into force in January 2019.

Main goals and trends of development in the following period:

1. Maintaining high quality science and research and developing new
interdisciplinary directions.

The Center's scientific teams publish an average of 140 scientific papers a
year in journals with an average impact factor higher than 4. According to
Web of Science, these articles have been quoted nearly 12,500 times since
foundation of the Center. Basic research in 2019-2022 will be based primari-
ly on Excellent Research Project of OP RDE Plants as a means of sustainable
global development (€Z.02.1.01 / 0.0 / 0.0 / 16_019 / 0000827, 361 million
CZK, investigator Ivo Frébort). Its main objective is to acquire new knowledge
and techniques to enable cultivation of economically important crops with
higher yields and greater resistance to adverse climatic conditions, especially
drought. The project focuses on study of regulation of growth and yield, as
well as the formation of features and signs and stress adaptation of plants,
which are the main food source of humanity. It includes five interdisciplinary
research programs: Organization of the Plant Nucleus Genome and Its Effect
on the Phenotype, Editing the Genome for Higher Tolerance of Cereals
against Drought, Interaction of Plants with Beneficial and Pathogenic Micro-
organisms, New Biostimulants for Plant Biotechnology and Agriculture, and
Monitoring of Environmental Interactions of Plants solved by teams cooper-
ating across research units. The results of laboratory research in the field of
genetics, molecular biology and biochemistry are verified by experiments in
growth chambers, greenhouse and consequently on the field. This project
generates further sub-projects focusing on in-depth study of specific topics.
Applied research will mainly be the result of a joint project with the Regional
Center of Advanced Technologies and Materials called Development of pre-
application research in nanotechnology and biotechnology (€CZ.02.1.01 /0.0 /
0.0/ 17_048 / 0007323, 126 million CZK, investigator Lucie Plihalovd). CRH is
in charge of the following programs: Anti senescence Substances in Plants,
Preparation of Plant Derivatives with Antimicrobial Effects, Large-scale
Testing and Development of New Agrochemicals, and Plants as a Production
Platform for the Preparation of Antimicrobial Peptides. This and related
topics will be further developed in technology transfer and intellectual
property creation, whose number amounts to more than 30 patents issued
in the past.

2. Involvement in student education.

The staff of the Center contributes significantly to education of students of
the Faculty of Science at all levels of study. They lead lectures, seminars,
practical training and supervise final qualification theses using modern
instrumentation infrastructure. Some degree programs are guaranteed by
professors working at CRH. These include Biochemistry (Ph.D.), Bioinfor-
matics (B.A. and M.A.), and Biophysics (B.A., M.A. and Ph.D.). Biotechnology
and Gene Engineering (B.A., M.A.) study program was created by the staff of
the Department of Cell Biology, who also teach it. Doctoral candidates work-
ing in the Center have the opportunity to work in international teams and
receive support through part-time employment in various project grants as
well as financial assurance of a foreign internship. The Center intends to
make a major contribution to generating high quality graduates of the Facul-
ty of Science also in the following period.

3. Significant international orientation and partnership.

International collaboration with research institutions is based on long-term
partnerships between individual research teams. The goal is to further
develop these contacts. In 2011, the Center became a Regional Branch Office
representing the Czech Republic at the European Federation of Biotechnolo-
gy (EFB) and is represented in its Executive Board. This enables a number of
activities with international impact to take place, to participate in organiza-
tion of European Biotechnology Congress and partner events of the Asian
Federation of Biotechnology (AFOB) or to further develop rich professional
contacts of individual research teams with institutions and companies in-
volved in this federation. Further involvement in this organization in 2019-
2020 is supported by the Inter-Vector grant. As part of the "Plants as a
Means of Sustainable Global Development" project, the Center strengthens
links to several collaborating leading science centers such as the Biocenter in
Vienna, University of Montpellier, Rothamsted Research in England, IPK
Gatersleben in Germany, Umed Plant Science Center in Sweden, Biotechnol-
ogy center in Nafarro, Spain, etc., from which key partners will be recruited
into new international projects.



4. Aktivni participace na rozvoji regionu.

Spoluprace Centra s podniky a zemédélci v regionu se neustéle zlepSuje, ale
v porovnani s vyspélymi oblastmi v zahranici je zatim nedostate¢nd. Centrum
se tematicky podilelo na pfipravé Zadosti o zafazeni olomouckého regionu
do ITl a nasledné uplatnilo sv(j vyzkumny potencial v projektu Rozvoj pre-
daplika¢niho vyzkumu v oblasti nano- a biotechnologii. K nastartovani lepsi
spoluprace by méla slouzit Regiondlni inovacni strategie Olomouckého kraje,
kterd je uskutecriovana prostiednictvim sdruzeni OK4Inovace. Centrum
s timto sdruZenim od roku 2012 aktivné spolupracuje pfi pofadani seminara
a diskusnich for a pfi navazovéni kontaktt s firmami. Novym G¢innym nastro-
jem pro spolupraci se zemédélci a Slechtiteli se stala Aplikacni laboratof v
UEB v ramci kampané AV CR. Tyto aktivity je tfeba déle rozvijet a kultivovat,
aby k sobé védci a podnikatelé nasli cestu a dokazali lépe vyuZit moznosti a
prilezitosti k transferu technologii.

5. Pfeddvdni vysledki védeckého vyzkumu odborné i laické verejnosti.

Centrum poidada ve spolupraci s EFB kazdé dva roky mezinarodni konferenci
ze série ,Green for Good“”. Tato akce traditné zviditelfiuje CRH
v mezinarodnim vyzkumném prostoru a také stimuluje navazovéni dalSich
mezindrodnich spolupraci. Pro mladé védecké pracovniky a doktorandy
predstavuje unikatni pfilezitost osobné se seznamit s uznavanymi védeckymi
autoritami ze svého védniho oboru. Dal3i ze série téchto konferenci se kona
v roce 2019. Kromé toho CRH potadd radu mensich nepravidelnych akci,
workshopU a predndasek. Pracovnici se aktivné zapojuji také do popularizac-
nich akci PFF UP a Pevnosti poznani, Vystavisté Flora Olomouc, Akademie véd
(UEB) a VURV (Polni kézani, Véeli den). V daléim obdobi je tieba se vice
soustredit na osvétovou Cinnost smérem k verejnosti v oblasti novych tech-
nologii Slechténi rostlin a editovani genomu.

Planovana opatfeni k dosazZeni cili:
1. Zajisténi dostateénych finanénich zdrojii.

Vydaje Centra tvofi zhruba 260 mil. K¢ rocné, z ¢ehoz deset procent tvofi
v dlouhodobém priméru reinvestice do obnovy pfistrojového vybaveni.
Schopnost pokryt tyto vydaje zdvisi na Uspésnosti v ziskavani grantové
podpory. V pribéhu let se viceméné ustélil model financovani zahrnujici v
priméru pouze 30 procent z instituciondlnich prostfedk(, 30 procent z
domacich grantd (GACR, TACR, NAZV) a 30 procent z velkych projekt(i na
rozvoj a udrZovani infrastruktury. Zbyvajicich deset procent tvofi dalsi zdroje.
Vzhledem k moznému ukonéeni strukturdlnich fondd a podobnych velkych
projektl po roce 2022 je nezbytné se vyrazné zaméFit na mezinarodni gran-
tové soutéZe a maximalizovat Sance na Uspéch. Historicky byl podil financo-
véni z mezinarodnich zdroju, jako jsou FP7, Horizon 2020 a dalsi velmi nizky;
pokud by mél tento trend pokracovat, tvorily by zahrani¢ni zdroje v roce
2023 pouze pét procent pFijm0. Tato situace ovsem nebyla zplsobena neu-
spédnosti grantovych Zadateld z CRH, ale skutecnosti, Ze vyzkumné tymy
mély zajisténo dostatecné financovani ze strukturalnich fondd a ndrodnich
grantd. Aby bylo mozné obstat v konkurenci a ziskat vétsi pocet mezindrod-
nich grantd, je nezbytné vybudovat pro jejich navrhovatele dostate¢né
kvalitni centralni podporu, k pfipravé Zadosti je finanéné motivovat a cely
proces koordinovat. Vhodnym zplisobem pro zajisténi ¢asti financ¢nich pro-
stiedkd je také vyuZiti lidského, odborného a pfistrojového potencidlu
Centra k interdisciplinarnimu vyzkumu a tcast ve vétsim uskupeni se silnymi
partnery (napf. projekt nového vysokoskolského Ustavu na UP), které bude
schopno v rdmci mezinarodni partnerstvi ziskat velky grant.

2. Posileni a restrukturalizace lidskych zdrojd.

Existence CRH je zaloZena na vyzkumném potencialu klicovych pracovnik(,
ktefi vykazuji dlouhodobou a mezinarodné srovnatelnou Uspésnost
v zékladnim vyzkumu. V pribéhu realizace projektu OP VaVpl byl vyzkumny
tym posilen predevsim mladsimi pracovniky a vyrazné internacionalizovén.
Na druhou stranu, klicovi védci s potencidlem ziskat mezinarodni granty byli
a jsou uvazkové vazani ve stdvajicich projektech natolik, Ze jim téméF nezby-
va volnd kapacita. Tuto situaci je tfeba v dalSim obdobi zménit cilenou strate-
gii na vybudovani lidského a znalostniho potencialu a dostate¢nou motivaci.
Prvnim krokem bude vytvoreni nové pozice grantového specialisty pro vyhle-
davéni prileZitosti a pomoc s pfipravou zadosti o mezinarodni granty na
Ridicim Gseku CRH. Bude také tieba cilenéji vychovavat a vice podporovat
perspektivni mladé talenty a snazit se ziskat zvenci nékolik novych zkusenéj-
Sich pracovnikd jako potencidlnich Fesitelt grantd.

3. Pldnované rozsireni laboratornich prostor.

V roce 2019 by méla Univerzita Palackého zahdjit v ramci programu MSMT
Rozvoj a obnova materidlné technické zakladny verejnych vysokych Skol
vystavbu budovy F1, jejiz projekt byl postupné pripravovan a aktualizovan uz
od roku 2008. Tato budova bude napojena na soucasnou budovu F2 CRH.
Centrum predalo vedeni univerzity poZadavky na rozsifeni prostor. Tykaji se
laboratornich prostor o rozloze 300 metrl ¢tverecnich v 1. NP pro prestého-
vani elektronového mikroskopu a rozsiteni souvisejicich laboratofi Oddéleni
biofyziky a 200 metrd ¢tverecnich ve 3. NP pro pfemisténi laboratofe pro
pfipravu rekombinantnich proteinti Oddéleni molekularni biologie. Pfi napl-
néni téchto pozadavk( se uvolni ve 2. NP budovy F2 dostatecné zazemi pro
obsluzné laboratote ke stavajici fenotypizacni lince a dalSimu rozvoji vyzkum-
ného programu environmentdlniho monitorovani rostlin.

CRH se za dobu své pomérné kratké existence dokdzalo viditelné prosadit
nejen na tuzemské, ale i mezinarodni védecké scéné. Neni ale mozné nechat
se uspokojit jiz dosazenymi vysledky, ale naopak je nutné celit novym vy-
zvam a reagovat na ménici se podminky. Vyse popsané vytycené cile i napla-
novana opatfeni povaZzuji za nezbytné pro daldi Uspésny rozvoj a posileni
konkurenceschopnosti této vyzkumné infrastruktury.
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4. Active participation in development of the region.

Cooperation of the Center with businesses and farmers in the region is con-
stantly improving. However, it is still inadequate compared to developed
regions abroad. The Center participated in the preparation of the application
for inclusion of the Olomouc region in ITI and subsequently applied its re-
search potential in the project Development of pre-application research in
nanotechnology and biotechnology. Regional Innovation Strategy of the
Olomouc Region, which is implemented through the OK4lnovace Association,
should serve as a starting point for better cooperation. Since 2012, the Center
has been actively involved in organizing seminars and forums and establishing
contacts with companies. Application Laboratory at the Institute of Experi-
mental Botany has become a new effective tool for co-operation with farmers
and breeders. These activities need to be further developed and cultivated so
that scientists and entrepreneurs find a better way to communicate and make
better use of possibilities and opportunities for technology transfer.

5. Presenting results of scientific research to professional and lay public.

The Center, in cooperation with EFB, organizes an international conference of
the "Green for Good" series every two years. This event traditionally promotes
CRH in international research area and also stimulates further international co
-operation. For young scientists and PhD students, it presents a unique oppor-
tunity to personally become acquainted with recognized scientific authorities
in their respective fields. Another one of these conferences will be held in
2019. In addition, CRH organizes a series of smaller irregular events, work-
shops and lectures. Workers are also actively involved in the popularizing
activities of Faculty of Science and the Stronghold of Knowledge of UP, Flora
Olomouc Exhibition Center, the Academy of Sciences (IEB) and Crop Research
Institute (Field Sermons, Bee day). In the upcoming period, we need to focus
on raising awareness of the public in the area of new plant breeding technolo-
gies and genome editing.

Planned steps to achieve goals:
1. Acquiring sufficient financial resources.

The Center's expenditures amount to approximately CZK 260 million per year,
ten percent of which is a reinvestment in equipment renewal. The ability to
cover these costs depends on success in obtaining grant support. Over the
years, the funding model has been more or less stabilized, with only 30 per-
cent of institutional funds, 30 percent of domestic grants (GACR, TACR, NAZV)
and 30 percent of major projects for infrastructure development and mainte-
nance. The remaining ten percent are additional resources. Given the possible
closure of structural funds and similar large projects after 2022, it is essential
to focus significantly on international grant competitions and to maximize the
chances of success. Historically, the share of funding from international
sources such as FP7, Horizon 2020 and others was very low; if this trend were
to continue, foreign resources would account for only five per cent of revenue
in 2023. This situation, however, was not due to failure of grant applicants
from CRH, but by the fact that research teams had sufficient funding from
structural funds and national grants. In order to compete and gain more
international grants, it is necessary to build up efficient central support for the
applicants, motivate them financially to prepare their proposals, and co-
ordinate the process. An appropriate way of securing part of the funds is also
to use the Center's human, technical and instrumental potential for interdisci-
plinary research, and to participate in larger clusters with strong partners (e.g.
project of new UP institute) that will be able to get a large grant under inter-
national partnership.

2. Strengthening and restructuring of human resources.

The existence of CRH is based on research potential of key staff that shows
long-term and internationally comparable success in basic research. During
the implementation of the OP RDI project, the research team was strength-
ened mainly by younger workers and significantly internationalized. On the
other hand, key researchers with the potential to obtain international grants
have been and are tied in existing projects to the extent that they have almost
no spare capacity. This situation needs to be changed in the future through a
targeted strategy to build human and knowledge potential and sufficient
motivation. The first step is to create a new position of a grant specialist to
seek out opportunities and help with the preparation of applications for
international grants at CRH Management section. It will also be necessary to
train and support pro-active young talents in a more targeted way, and to
attract some more experienced workers as potential grant investigators from
the outside.

3. Planned expansion of laboratory facilities.

In 2019, Palacky University should initiate the construction of F1 building
within a program of the Ministry of Education, Youth and Sports - Develop-
ment and Renewal of Material and Technical Base of Public Higher Education
Institutions. Project of the new building, which will be connected to the ex-
isting F2 building, has been prepared and updated since 2008. CRH handed
over requirements for space expansion to UP management. It regards a 300-
square-meter laboratory area on the first floor for placing an electron micro-
scope and extending related laboratories of Department of Biophysics, and
200 square meters on the third floor for relocation of a laboratory for prepara-
tion of recombinant proteins of Department of Molecular Biology. If these
requirements are met, the second floor of F2 building provide sufficient room
for service labs to the existing phenotyping line and further development of
Environmental monitoring of plants research program.

During its relatively short existence, CRH has managed to establish itself not
only on domestic but also on international scientific scene. Nevertheless, we
cannot let ourselves be carried away by already achieved results, but rather
face new challenges and respond to changing conditions. The goals as well as
planned steps outlined above are considered necessary for successful devel-
opment and strengthening of competitiveness of this research infrastructure.
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PREDSTAVENi CENTRA REGIONU HANA PRO BIOTECHNOLOGICKY A ZEMEDELSKY VYZKUM

Centrum regionu Hana pro biotechnologicky a zemédélsky vyzkum
(CRH) je védecké centrum zamérené na vyzkum rostlin a vyvoj
rostlinnych biotechnologii. Sdruzuje vyzkumné tymy Pfirodovédec-
ké fakulty Univerzity Palackého v Olomouci, Ustavu experimentalni
botaniky Akademie véd CR, v.v.i. a Vyzkumného Ustavu rostlinné
vyroby, v.v.i. Zakladnimu i aplikovanému vyzkumu se vénuje na 220
védeckych pracovnik, ktefi maji k dispozici moderni a v tuzemsku
Casto ojedinélé pristrojové vybaveni a technologie. Na interdiscipli-
narnim vyzkumu se podileji biologové, genetici, biochemici, biofyzi-
ci, matematici, kurdtofi genové banky i zemédélci. Vyznamnych
vysledk( dosahuji v grantovych soutézich, zapojeni jsou i do nékoli-
ka prestiznich mezindrodnich projekt(l. Neustale se rozvijejici spo-
luprace s komercni sférou umozriuje prenaset ziskané vysledky do
biotechnologické a zemédélské praxe.

CRH rovnéZ participuje na vzdélavani studentl Pfirodovédecké
fakulty Univerzity Palackého, a to zejména v oborech Biotechnolo-
gie a genové inZenyrstvi, Bioinformatika, Biochemie, Bunécna
a molekularni biologie, Experimentdlini biologie, Molekularni biofy-
zika, Biofyzika a Fyziologie rostlin. Pracovnici CRH jsou garanty
studijnich obord, podileji se na vyuce a vedou bakalafské, diplomo-
vé a disertacni prace. Jejich prostfednictvim se studenti zapojuji do
vyzkumnych tymG CRH. Pracuji v podnétném mezinarodnim pro-
stfedi, nebot zhruba ¢tvrtina vyzkumnik( pochdzi ze zahraniéi.
Studenti maji také moZnost navazat uZite¢né profesni kontakty,
absolvovat staZe v zahranici nebo ve spolupracujicich firmach. Tyto
znalosti, zkusenosti i perspektivni zaméreni na rostlinné biotechno-
logie vytvareji velmi dobré podminky pro uplatnéni absolventl
v Ceské republice i zahraniéi .

CRH dlouhodobé klade velky diraz na spolupraci s komerénimi
partnery z oblasti zemédélstvi, farmacie a dalSich oborl. Pravé
transfer vysledkl vyzkumu do aplikaéni sféry pomoci licenci by mél
i naddle pfrispivat k lepsi konkurenceschopnosti regionalnich podni-
kG ve zminénych oborech. Centrum se orientuje predevsim na
tuzemské spolecnosti, nicméné ma partnery i mezi zahrani¢nimi a
nadnarodnimi institucemi. Aktivné se zapojuje do inovacnich aktivit
Vv regionu.

The Centre of the Region Hana for Biotechnological and Agricultur-
al Research comprises research teams from the Faculty of Science,
Palacky University in Olomouc, the Institute of Experimental Bota-
ny AS CR, and the Crop Research Institute. The Centre has become
unique not only for its scientific focus on plant biotechnology, but
also for its cutting-edge equipment and technologies some
of which are unique in Europe. Research in the Centre is based on
interdisciplinarity. Biologists, geneticists, biochemists, biophysi-
cists, curators of gene bank and agriculturists all work side by side.
Almost 200 researchers (out of which 18 from abroad) are in-
volved in basic as well as applied research. The Centre participates
in several prestigious international projects, is very active in obtain-
ing grant funding, and its emerging cooperation with commercial
sector enables it to transfer research results into use of biotechnol-
ogy and agriculture.

=S pERi 1

An essential part of the Centre’s activities is the education of stu-
dents of the Faculty of Science, Palacky University. Students can
choose from the following fields of study: Biotechnology and Ge-
netic Engineering, Bioinformatics, Biochemistry, Cell and molecular
Biology, Experimental Biology, Biophysics, Molecular Biophysics,
and Plant Physiology. The research staff of the Centre guarantees
the fields of study, supervise bachelor and master theses,
and dissertations. By working in the laboratories the students gain
useful knowledge, experience, 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 cooperation between re-
search and development and the business sector in agriculture,
pharmaceutical industry and other areas. The transfer of research
results into the application sphere through licensing should en-
hance the competitiveness of local businesses in the respective
fields. The Centre has been cooperating mostly with Czech compa-
nies; however, it has several international and multinational part-
ners. The Centre has been actively involved in regional activities
leading to creating innovational strategies and supportive tools
for innovational processes in local companies.
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KLICOVE OSOBY CENTRA / KEY RESEARCHERS OF THE CENTRE

je od roku 2010 feditelem CRH. Magisterské studium absolvoval na
Pfirodovédecké fakulté Univerzity Palackého, Ph.D. v oboru ,Bioresources
Science” ziskal na Tottori uiverzité v Japonsku. Plsobil na Univerzité
v Tiibingenu a Berliné a jako hostujici profesor na Osacké univerzité. Ve
védecké praci se vénuje molekuldrni biologii a biochemii se zvlastnim
zaméfenim na enzymy metabolismu hormon( v rostlinach a moznym
biotechnologickym aplikacim vcetné pfipravy transgenniho je¢mene. Je
autorem vice neZ stovky ¢lanku, které se dockaly pres 1800 citaci, a dvou
patentd. Od roku 2012
biotechnologické federace.
Na Pfirodovédecké fakulté UP, na niz v letech 2014-2018 zastaval funkci
dékana, pUsobi jako profesor biochemie. Ve vyuce se zaméfuje na

je ¢lenem vykonného vyboru Evropské

molekularni biologii a struktury a funkce biomakromolekul. Byl nebo je
hlavnim fesitelem projektl ze strukturdlnich fondd EU a mnoha dalSich
védeckych a vyzkumnych projekt( s celkovou dotaci téméF dvé miliardy

korun.

prof. RNDr. Ivo Frébort,

CSc., Ph.D.

has been the Executive Director of CRH since 2010. He graduated from
Palacky University Olomouc and received a Ph.D. in Bioresources Science at
Tottori University in Japan. He has worked at University in Ttbingen and
Berlin, and as a visiting professor at Osaka University. His scientific work is
devoted to molecular biology and biochemistry specializing in enzymes of
hormone metabolism in plants and possible biotechnological applications
including preparation of transgenic barley. He is the author of two patents
and more than 100 papers, which have gained over 1800 citations. Since
2012 he has been a member of the Executive Board of European Federation
of Biotechnology.

He is a Professor of Biochemistry at the Faculty of Science, where he also
worked as the Dean from 2014 — 2018. In teaching he focuses mainly on
molecular biology and structure and functions of biomacromolecules. He
has been the main investigator of EU structural funds and many other
scientific and research projects with a total donation of close to CZK 2

billion.

absolvoval biochemii na Prirodovédecké fakulté Masarykovy univerzity
v Brné, kde také pozdéji ukoncil doktorské studium ve stejném oboru.
Presel na Univerzitu Palackého v Olomouci, kde zastaval vyzkumné a
akademické pozice. V roce 2007 se stal fadnym profesorem biochemie na
Univerzité Palackého (jmenovaci fizeni prob&hlo na Masarykové univerzité
v Brné). V letech 2006-2012 vykondval funkci vedouciho Katedry biochemie
fakulty Mezitim
kratkodobych vyzkumnych stdzi v zahrani¢i (Némecko, Dansko, Francie,

Prirodovédecké Univerzity. absolvoval  nékolik
Japonsko). V obdobi 2014-2018 byl zastupujicim feditelem Centra regionu
Hana pro biotechnologicky a zemédélsky vyzkum, kde od roku 2010 vede
Oddéleni biochemie protein(i. Obecné se zaméfuje na chemii a biochemii
proteini. Jeho vyzkumny zdjem spocivd predeviim v redoxnich
a proteolytickych enzymech, modifikacich proteint (zejména glykosylaci) a
MALDI hmotnostni spektrometrii v proteomice. Kromé svého vyzkumu,
vyukovych a vzdélavacich aktivit je aktivnim ¢lenem tii védeckych
spole¢nosti a podili se na organizovani mezindrodnich védeckych
konferenci, jako jsou Informal Meeting on Mass Spectrometry nebo FEBS
Congress. Ziskal dvé narodni védecka ocenéni. Je ¢lenem redakéni rady

¢asopisu Journal of Proteomics.

prof. Mgr. Marek Sebela, Dr.

majored in Biochemistry at the Faculty of Science, Masaryk University in
Brno, Czech Republic, where he also later completed his doctoral study in
the same discipline. He moved to Palacky University Olomouc to develop
his research and academic career. He became a Professor of Biochemistry
at Palacky University Olomouc in 2007 and worked as the Head of the
Department of Biochemistry, Faculty of Science during 2006-2012. In the
meantime, he completed several short-term research stays abroad
(Germany, Denmark, France, Japan). Between 2014 - 2018, he was the
Deputy Director of CRH, where he has been leading the Department of
Protein Biochemistry and Proteomics since 2010. He focuses on chemistry
and biochemistry of proteins. His research is mainly devoted to redox and
proteolytic enzymes, protein modifications (namely glycosylations) and
MALDI mass spectrometry in proteomics. In addition to research, teaching
and educational activities, he is an active member of three scientific
societies and participates in organizing international scientific conferences
such as Informal Meeting on Mass Spectrometry or FEBS Congress. He
received two national scientific awards. He is a member of the editorial
board of Journal of Proteomics.
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je védeckym feditelem CRH. Od roku 1983 je zaméstnan v Ustavu
experimentalni botaniky Akademie véd CR v. v. i. Vystudoval Vysokou kolu
zemédélskou v Brné a védecké hodnosti CSc. a DrSc. mu udélila AV CR.
Postdoktorsky pobyt absolvoval v italské vyzkumné organizaci ENEA v Rimé.
Od roku 1992 pUlsobi na PfF UP v Olomouci, pficemz od roku 2013 jako
profesor v oboru molekularni biologie a genetika. Jeho hlavnim védeckym
zamérenim je struktura a evoluce rostlinnych genomd, aplikace pritokové
cytometrie v rostlinné biologii a mapovéni a sekvenovani genomu
dalezitych zemédélskych plodin. Je autorem vice nez 300 ¢lankd
v impaktovanych ¢asopisech, editorem tfi knih a byl fesitelem nebo ¢lenem
fesitelského kolektivu vice nez 20 projektt, véetné projektd EU. Od roku
2004 je ¢lenem Ucené spoleénosti CR, v roce 2012 mu predseda AV CR
udélil prestizni Akademickou prémii — Praemium Academiae, v roce 2014
obdrzel Cenu ministra $kolstvi, mladeZe a télovychovy za mimofadné
vysledky vyzkumu, experimentélniho vyvoje a inovaci a v roce 2018 obdrzel
Narodni cenu vlddy Ceskd hlava za celoZivotni p¥inos k rozvoji genetiky
rostlin a aplikaci ziskanych vysledkl v praxi.

prof. Ing. Jaroslav Dolezel, DrSc.

works as the Scientific Director of the Centre. Since 1983 he has been
working at the Institute of Experimental Botany, Academy of Sciences CR.
He graduated from University of Agriculture in Brno and received his Ph.D.
and DrSc. degrees from AS CR. He spent his postdoctoral fellowship in
Italian research organization ENEA in Rome. Since 1992 he has been
teaching at Palacky University; since 2013 as professor of molecular biology
and genetics. His research focuses on plant genome structure and
evolution, applications of flow cytometry in plant biology and genome
mapping and sequencing in economically important crops. He has
published more than 300 scientific papers in impacted journals, edited
three books and has been the main investigator and co-investigator in
more than 20 research projects, including EU grants. He has been a
member of The Learned Society of the Czech Republic since 2004. Prof.
Dolezel was awarded by Praemium Academiae by the president of The
Czech Academy of Sciences in 2012, in 2014 received the Award of Minister
of Education, youth and sports for outstanding research results,
experimental development and innovation, and in 2018 he received the
National Award of the Government — Ceska hlava, for lifelong contribution
to development of plant genetics and application of research results.

v CRH plsobi jako senior researcher, vedouci Oddéleni biofyziky a také jako
profesor biofyziky na Univerzité Palackého. Vystudoval obor Biofyzika a
chemicka fyzika na Prirodovédecké fakulté Univerzity Palackého. Ve
védecké praci se zaméfuje na biofyziku fotosyntézy a studium strest
rostlin. Spolupracuje s komerénimi subjekty na vyvoji novych pfistroji pro
detekci strest rostlin. Publikoval vice nez 50 ptivodnich odbornych praci a
je ¢lenem nékolika domacich a zahraniénich védeckych spoleénosti. Je
fesitelem, spolufesitelem nebo ¢lenem fesitelského kolektivu vice nez 25
grantovych projektd.

prof. RNDr. Petr llik, Ph.D.

works as a Senior Researcher, Head of the Department of Biophysics in CRH
and as a Professor of biophysics at Palacky University. He studied
Biophysics and chemical physics at the Faculty of Science, Palacky
University Olomouc. His research activities focus on biophysics of
photosynthesis and detection of plant stress. He cooperates with
commercial subjects in development of new devices for plant stress
detection. He has published more than 50 papers, and is a member of
several Czech as well as international scientific societies. He is involved as
investigator, co-investigator or management team member of more than
25 grant projects.
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prof. Ing. Miroslav Strnad,

CSc., DSc.

vystudoval Vysokou skolu zemédélskou v Brné, kde ziskal i své védecké
hodnosti. Od roku 1983 plisobi v Ustavu experimentalni botaniky Akademie
véd CR, v.v.i. a v roce 1996 se stal vedoucim spole¢ného pracovisté Ustavu
experimentalni botaniky AV CR a Pfirodovédecké fakulty UP s nazvem
Laboratof rustovych reguldtori. Zabyva se biologickou, medicindlni a
analytickou chemii rostlinnych hormon(. Jeho vyzkumna skupina béhem
Cast

pracovisté se také vénuje syntéze novych rlstovych reguldtorl se

své existence navazala celou fadu mezinarodnich spolupraci.
zajimavymi biologickymi i terapeutickymi vlastnostmi. Profesor Strnad je
autorem nejméné 350 odbornych védeckych publikaci a mnoha patentt po
celém svété. Je ¢lenem celé fady mezinarodnich spole¢nosti, predsedou
oborové komise lékafskych a biologickych véd GA CR, élenem panelu ERC a
fesitelem vice nez 30 narodnich i mezinarodnich projektd.

graduated from University of Agriculture in Brno where he also obtained
his academic degrees. Since 1983, he has been working at the Institute of
Experimental Botany, Academy of Sciences CR. In 1996 he became the
Head of a joint Laboratory of Faculty of Science, Palacky University and
Institute of Experimental Botany called Laboratory of Growth Regulators.
He is focused on biological, medicinal and analytical chemistry of plant
hormones. His research group has been involved in a number of
international collaborative projects. Part of the laboratory is involved in the
synthesis of new growth regulators with important biological and
therapeutic potential. He is the author of more than 350 scientific papers
and number of patents granted worldwide. He is also a member of a
number of international societies, chairman of Medicinal and Biological
Sciences of GA CR, a member of ERC panel, and administrator of more than
30 national and international projects.

Mgr. Karel Dolezal, Dr., DSc.

plsobi od roku 1996 jako védecky pracovnik v Laboratofi rdstovych
regulatord PfF UP a UEB AV CR v.v.i., Olomouc. Vzdélani ziskal na Univerzité
Palackého v Olomouci na Pfirodovédecké fakulté v oboru anorganické
chemie a na Lékarské fakulté v oboru molekularni biologie. Jeho védecké
zaméfeni je syntéza vicesubstituovanych purinovych derivatQ, vztah mezi
jejich chemickou strukturou a biologickou aktivitou, analytickd chemie
cytokinin( a dal3ich rostlinnych hormon(. Je autorem ¢&i spoluautorem vice
nez 140 puvodnich védeckych publikaci v impaktovanych ¢asopisech a vice
nez 65 udélenych patentd, v poslednich deseti letech byl nebo je fesitelem
nebo spolufesitelem deviti grantovych projektl. Je editorem a ¢lenem
redakéni rady ¢asopist Plant Growth Regulation, South African Journal of
Botany a International Journal of Molecular Sciences.

has since 1996 been working as a researcher in Laboratory of Growth
Regulators of Faculty of Science, Palacky University Olomouc and Institute
of Experimental Botany of AS CR. He studied Inorganic chemistry at Faculty
of Science and Molecular biology at Faculty of Medicine, Palacky University
Olomouc. His specializes in synthesis of poly-substituted purine derivatives,
relation between their structure and biological activity, analytical chemistry
of cytokinins and other plant hormones. He is the author or co-author of
more than 140 papers in impacted journals and more than 65 granted
patents. He has been involved in 9 grant projects as investigator or co-
investigator in the past 10 years. He is an editor and member of editorial
board of Plant Growth Regulation, South African Journal of Botany, and
International Journal of Molecular Sciences.
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Véronique Hélene Bergougnoux-Fojtik, Ph.D.

absolvovala bunécnou biologii a fyziologii na Pfirodovédecké fakulté
Univerzity Nice-Sophia Antipolis v Nice ve Francii. Doktorat ziskala v oboru
molekularni biologie na Univerzité Jean-Monnet v Saint-Etienne. V roce
2007 zadala pUsobit na pozici junior researcher na Pfirodovédecké fakulté
Univerzity Palackého v Olomouci a od roku 2011 se pfipojila k tymu Centra
regionu Hana pro biotechnologicky a zemédélsky vyzkum v Oddéleni
molekularni biologie, které od dubna 2017 vede. Jeji vyzkumné zaméreni je
rostlinna fyziologie a molekularni biologie s cilem porozumét vlivu Zivotniho
prostiedi na rlst a vyvoj rostlin a roli rostlinnych hormond v odpovédich
rostlin. V soucasnosti se zaméfuje na porozuméni vzniku a vyvoje nodélnich
kofentl u je¢mene a dalsich obilovin. Ucastnila se nékolika studijnich pobytd
v zahrani¢i (Némecko, Francie). Publikovala 25 védeckych publikaci
uvefejnénych v fesitelkou nebo

impaktovanych Casopisech a je

spolufesitelkou nékolika ndrodnich i mezinarodnich grantovych projektd.

majored in Cellular Biology and Physiology at the Faculty of Science, Nice-
Sophia Antipolis University in Nice, France. She completed her doctoral
studies of Molecular Biology at University Jean-Monnet in Saint-Etienne,
France. In 2007, she was appointed a Junior researcher at the Faculty of
Science, Palacky University Olomouc In 2011, she joined the Department of
Molecular Biology CRH, and became the Head of the Department in April
2017. Her research interests cover area of plant physiology and molecular
biology striving to understand how environment can affect plant growth
and development, and the role of phytohormones in plant responses.
Recently, she has been focused on understanding the initiation and
development of crown-roots in barley and other cereals. She participated in
several stays abroad (Germany, France). She published 25 scientific papers
in impacted journals, and is involved in several national and international
grant projects as principal investigator or co-investigator.

prof. RNDr. Jozef Samaj, DrSc.

vystudoval PFF Univerzity Komenského v Bratislavé, pracoval mj.
na Univerzité Paul Sabatier v Toulouse, Biocentru na Univerzité ve Vidni
a na Univerzité v Bonnu, kde pulsobil jako docent a vedl vyzkumnou
skupinu. PUsobil také na Ustavu genetiky a biotechnologie rostlin Slovenské
akademie véd, kde ziskal titul DrSc. Od roku 2009 je profesorem botaniky
na PFF Univerzity Palackého v Olomouci, kde vede Oddéleni bunécné
biologie v CRH. Je autorem vice nez 160 védeckych publikaci zamérenych
na vyzkum v oblastech molekuldrni a bunécné biologie, proteomiky,
biotechnologie, cytoskeletonu,

signalizace, vezikuldrniho transportu,

endocytézy a stresu u rostlin. Je editorem Sesti knih, narodnim
reprezentantem v International Plant Proteomics Organization, ¢lenem
nékolika védeckych spolenosti a redakénich rad odbornych ¢asopist
a doposud byl Fesitelem nebo spolufesitelem vice nez 20 zahrani¢nich

a domacich védeckych projekta.

graduated from Comenius University, Bratislava. He has worked at Paul
Sabatier University in Toulouse, the Biocenter of Vienna University, and at
the University of Bonn, where he managed a research group. He also
worked at the Institute of Plant Genetics and Biotechnology, Slovak
Academy of Sciences, where he received his DrSc. title. Since 2009 he has
been a Professor of Botany at Palacky University Olomouc and he has been
leading the Department of Cell Biology at CRH. He is the author of more
than 170 scientific papers focused on research in molecular and cell
biology, proteomics, biotechnology, signaling, cytoskeleton, vesicular
trafficking, endocytosis and plant stress. He is the editor of 6 books, a
national representative in the International Plant Proteomics Organization,
a member of several scientific societies and editorial boards of scientific
journals. So far he has been an investigator or co-investigator in more than
20 foreign and national scientific projects.
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v CRH pusobi jako vedouci védecky pracovnik a zdrover je védeckym
pracovnikem v Ustavu experimentalni botaniky AV CR, v.v.i. Vzdélani ziskal
na Prirodovédecké fakulté Univerzity Palackého v oborech Analytickd
chemie a Botanika. Od roku 2014 pUlsobi jako vedouci oddéleni
metabolomiky pod patrondtem Laboratore rlistovych reguldtord. Profesné
se zaméfuje na vyvoj novych analytickych metod pro kvalitativni i
kvantitativni stanoveni biologicky aktivnich latek a studium jejich
metabolismu v rostlindch — zapojeni modernich izolaénich technik v
kombinaci s kapalinovou chromatografii a rychle skenujici hmotnostni
spektrometrii. Publikoval vice nez 230 védeckych ¢lankl a jako Fesitel nebo
spolufesitel je zapojen do deviti ndrodnich nebo mezinarodnich grantovych
projektl. Je ¢lenem nékolika védeckych spole¢nosti a ¢lenem redakéni rady
Casopisu International Journal of Molecular Sciences.

doc. Mgr. Ondrej Novak, Ph.D.

works as a researcher in CRH as well as in Institute of Experimental Botany
of the Academy of Sciences CR. He studied Analytical chemistry and Botany
at Palacky University Olomouc. Since 2014 he has been the Head of
Department of Metabolomics at Laboratory of Growth Regulators. He is
specialized in development of new analytical methods for qualitative and
quantitative determination of biologically active compounds and also in
studying their metabolism in plants — using of advanced isolation
techniques in combination with liquid chromatography and fast scanning
mass spectrometry. He has published more than 230 papers and is involved
in 9 national or international grant projects as investigator or co-
investigator. He is a member of several scientific societies and editorial
board of Journal of Molecular Sciences.

vystudoval obory analytickd chemie a botanika na Pfirodovédecké fakulté
Univerzity Palackého v Olomouci. Po ukonéeni studia piisobil na Svédské
zemédélské univerzité v Umea. V CRH pracuje od roku 2010 jako senior
researcher. V roce 2015 se stal vedoucim oddéleni Centralni laboratore a

podpora vyzkumu a soucasné Oddéleni genetickych zdroja zelenin, IéCivych
rostlin a specidlnich plodin (Vyzkumny Ustav rostlinné vyroby, v.v.i.). Vénuje
se studiu ptirodnich latek izolovanych z rostlin a bakterii, vyvoji
analytickych metod studia fytohormond, jejich chemickym a biochemickym
pfeménam, pfipadné vyskytu a interakcim mezi fytohormony. V posledni
dobé se zabyva studiem konopi a konopnych produktd. Je ¢lenem nékolika
ndarodnich a mezindrodnich odbornych spole¢nosti, védeckych rad, autorem
a spoluautorem vice nez 50 védeckych praci .

doc. RNDr. Petr Tarkowski, Ph.D.

majored in Analytical Chemistry and Botany at Palacky University Olomouc.
After completing his studies he moved to Swedish Agricultural University in
Umea. He has been working in CRH as a Senior Researcher since 2010. In
2015 he became the Head of Central Laboratories and Research Support as
well as of the Department of Genetic Resources for Vegetables, Medicinal
and Special Plants (Crop Research Institute). His research is devoted to
studying natural substances isolated from plants and bacteria,
development of analytical methods to study phytohormones, their
chemical and biochemical transformations, eventually their occurrence and
interactions. Recently he has been studying cannabis and its products. He is
a member of several national and international expert societies, executive
boards, and an author or co-author of more than 50 scientific papers.
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PREDSTAVENSTVO A RADA CENTRA
BOARD OF DIRECTORS AND COUNCIL OF THE CENTRE

JMENO CLENA
MEMBER

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

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

Rektor Univerzity Palackého v Olomouci
Rector of Palacky University, Olomouc

&len predstavenstva Rady Centra

RNDr. Martin VAGNER, CSc. Board Member of the Council of the Centre

Reditel Ustavu experimentélni botaniky AV CR, v.v.i.
Director of the Institute of Experimental
Botany AS CR

¢len predstavenstva Rady Centra

Ing. Jiban KUMAR, Ph.D. Board Member of the Council of the Centre

Reditel Vyzkumného dstavu rostlinné vyroby, v.v.i.
Director of the Crop Research Institute

¢len Rady Centra
Member of the Council of the Centre

Doc. RNDr. Martin KUBALA, Ph.D.

Dékan Prirodovédecké fakulty Univerzity Palackého
v Olomouci

Dean of the Faculty of Science, Palacky

University in Olomouc

¢len Rady Centra
Member of the Council of the Centre

RNDr. Ladislav SNEVAJS

Zéstupce Statutarniho mésta Olomouc
Representative of the Statutory City of Olomouc

¢len Rady Centra
Member of the Council of the Centre

JUDr. Vladimir LICHNOVSKY

Zéstupce Olomouckého kraje
Representative of the Olomouc Region

¢len Rady Centra
Member of the Council of the Centre

Ing. Ladislav JERABEK

Zéstupce Ministerstva zemédélstvi CR
Representative of the Ministry of

Agriculture
VEDECKA RADA CENTRA
SCIENTIFIC BOARD OF THE CENTRE
JMENO CLENA FUNKCE INSTITUCE
MEMBER POSITION INSTITUTION
?/a%(;egléﬁhr_gdltel Centra al pedseda Medeoke =y experimentalni botaniky AV CR, v. v. i.

prof. Ing. Jaroslav DOLEZEL, DrSc. Scientific Director and Chairperson of

the Scientific Board of the Centre

Institute of Experimental Botany AS CR

Reditel Centra a ¢len Védecké rady Centra
Director of the Centre and Member of the Scienti-
fic Board

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

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

Clen Védecké Rady Centra
Member of the Scientific Board of the Centre

prof. RNDr. Jozef SAMAJ, DrSc.

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

Clen Védecké Rady Centra
Member of the Scientific Board of the Centre

prof. RNDr. Petr ILIK, Ph.D.

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

Clen Védecké rady Centra
Member of the Scientific Board of the Centre

prof. Ing. Miroslav STRNAD, CSc, DSc.

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

Clen Védecké Rady Centra, zastupujici Feditel
Centra

Member of the Scientific Board of the Centre,
Deputy Director of the Centre

prof. Mgr. Marek SEBELA, Dr.

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

Clen Védecké rady Centra
Member of the Scientific Board of the Centre

Mgr. Jan BARTOS, Ph.D.

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

Clen Védecké rady Centra

doc. RNDr. Petr TARKOWSKI, Ph.D. Member of the Scientific Board of the Centre

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

Externi akademicky ¢len Védecké rady Cen-
tra

External Academic Member of the Scientific Board
of the Centre

prof. Ing. Olga VALENTOVA, CSc.

Vysoka Skola
v Praze

Institute of Chemical Technology, Prague

chemicko-technologicka

Externi akademicky ¢len Védecké rady Cen-
prof. RNDr. Jifi FAJKUS, CSc. tra

External Academic Member of the Scientific Board

of the Centre

Masarykova univerzita, Brno
Masaryk University, Brno

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

doc. Ing. Antonin DREISEITL, CSc.

Agrotest fyto, s .r. 0. a
Ustav Kroméfiz, s. r. o.
Agrotest fyto, s. r. 0. and The Agricultural Re-

search Institute Kromé¥iz, Ltd.

Zemédélsky vyzkumny

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

prof. Jeffrey A. COLE

Viceprezident European Federation of Bio-
technology

Vice President of the European Federation of
Biotechnology

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

Mgr. Jitka JANECKOVA MOTKOVA

feditelka Krajské hospodarské komory Olo-
mouckého kraje CR

Director of the Regional Chamber of Commerce
of the Olomouc Region
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MEZINARODNI PORADNI PANEL / INTERNATIONAL ADVISORY BOARD

JMENO CLENA
MEMBER

INSTITUCE
INSTITUTION

Prof. Richard M. NAPIER

University of Warwick, Coventry, United Kingdom

Prof. Dr. Heribert HIRT

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

Dr. Viktor KORZUN

KWS Lochow GmbH, Einbeck, Germany

Dr. Roland WOHLGEMUTH

Sigma-Aldrich, Switzerland

Dr. Patrick S. SCHNABLE

lowa State University, Ames, USA

UDRZITELNY ROZVOJ VYZKUMU V CENTRU REGIONU HANA
SUSTAINABILITY OF RESEARCH DEVELOPMENT AT THE CENTRE OF THE REGION HANA

Pro ¢innost Centra je vyuZivana podpora z Narodniho programu
udrzitelnosti, jehoZ prostfedky slouzi na pokryti vyznamné casti
provoznich ndkladd a nové investice. Celkova podpora na obdobi
2014—2018 ¢ini pfes 393 milion( korun, celkové naklady projektu
prevysuji jednu miliardu korun, zbytek uhradi Centrum z vlastnich
zdrojl. Schvélend podpora je vyuZivana k dosazeni novych mezina-
rodné uznatelnych vysledk( vyzkumu a vyvoje, k dalsimu rozvoji
mezinarodni spoluprace, uplatnéni vysledki v inovacich a k vytvo-
feni podminek pro zaméstnance a mobilitu vyzkumnych pracovni-
ka. Celkové probiha realizace osmi vyzkumnych programi Centra,
shrnuti ¢innosti a vysledkd pfinasime nize .

Activities of the Centre are supported from the National Program-
me for Sustainability I, which covers significant part of operational
costs and new investment. Financial volume of the grant is 393
million CZK for the period 2014—2018, and total project costs are
more than 1 billion CZK. The difference will be covered by the
Centre using its own sources. Financial support is used to achieve
new internationally acceptable R&D results to develop internatio-
nal cooperation, to support innovation process and to prepare
conditions for employees and for mobility of researchers. Totally,
eight research programs are being realized in the Centre and brief
summary of activities and achivements is introduced below .

Univerzita Palackého v Olomouci
Palacky University Olomouc

32973 000 44

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

6325 000 9

M Univerzita Palackého v
Olomouci

® Ustav experimentaini
botaniky AV CR, v. v. i.

W Vyzkumny Ustav rostlinné
vyroby, v. v. i.
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Vyzkumnici pomoci rentgenové krystalografie studovali aldehydde-
hydrogenasu 12 (ALDH12) z kukufice a mechu. ALDH12 je mito-
chondrialni enzym, jenZ prednostné katalyzuje pfeménu semialde-
hyd glutamatu vznikajiciho z katabolismu prolinu nebo argininu.
Pomoci mutageneze byl studovan vyznam vybranych zbytkG pro
vazbu substratu. Exprese genu je snizena v reakci na sucho nebo
salinitni stres. Pomoci rentgenové krystalografie byly také analyzo-
vany dvé isoformy cytokininoxidasy/dehydrogenasy z kukufice
(CKO4a a CKO8), které odbouravaji rostlinné hormony cytokininy,
v komplexu s nékolika novymi inhibitory odvozenymi od difenylmo-
Coviny, jez maji vysokou afinitu k aktivnimu mistu CKO. Vedle toho
byly studovéany transgenni rostliny Arabidopsis thaliana nadexpri-
mujici jeden z péti kukuti¢nych gend kédujici nukleosidribohydrola-
sy (NRH). V téchto liniich byly zjistény zmény hladin purind, pyrimi-
dind a cytokinini pomoci metody HPLC-MS/MS. Vyzkum také po-
tvrdil schopnost téchto rostlin prezit na mediu s halogenovanymi
ribosidy, které jsou zndmy tim, Ze zastavuji bunécny rist. U téchto
linii byla pozorovéna zvy$ena rychlost ristu primdarniho kofene
s nékterymi ribosidy jako jedinym zdrojem dusiku. To ukazuje na
zvy$enou mobilizaci dusiku z ribosid0 zprostfedkovanou NRH, coZ
je zajimava informace potencialné uzitecnd pro slechténi rostlin.
Strukturné-funkéni charakterizace uvedenych enzym0 a rostlin se
uskutecnily ve spolupraci se zahrani¢nimi pracovisti (INRA a CNRS
ve Francii, Univerzita v Hamburku v Némecku, Univerzita Missouri
v USA).

Arginine
A
Ornithine
ALDH12
c = e p

Jednim z vysledkd dil¢iho projektu identifikace protein z jader
bunék je¢mene byla optimalizace uUc¢inného protokolu pro izolaci
téchto jader, jejich zpracovani pro extrakci proteind, jejich separa-
ci, Stépeni modifikovanym trypsinem a navazujici analyzu peptidd
pomoci kapalinové chromatografie spojené s tandemovou hmot-
nostni spektrometrii. Také byl dopracovan protokol nespecifického
Stépeni za aromatickymi aminokyselinovymi zbytky pseudotrypsi-
nem, které poskytuje dalsi fragmenty pro identifikaci. Hmotnostni
spektrometrie MALDI-TOF byla pouZita k vypracovani postupu
taxonomické charakterizace intaktnich bunék sinic z rodu Chroo-
coccidiopsis. Analyza dvou desitek izolatl optimalizovanym postu-
pem umoznila konstrukci fylogenetickych stromu a nalezeni marke-
rovych proteint pro odliseni vzorka.
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Researchers have studied maize and moss aldehyde dehydrogen-
ase 12 (ALDH12) through X-ray crystallography. ALDH12 is a mito-
chondrial enzyme that preferentially catalyzes the conversion of
semi-aldehyde glutamate originating from proline or arginine ca-
tabolism. Through mutagenesis the significance of selected resi-
dues for substrate binding has been studied. Gene expression is
reduced in response to drought or saline stress. Two cytokine
oxidase / dehydrogenase isoforms (CKO4a and CK8) from maize
which degrade plant hormones cytokinins, in complex with several
new diphenylurea-derived inhibitors that have high affinity for the
active spot of CKO, have also been analyzed via X-ray crystallog-
raphy. In addition, we have studied Arabidopsis thaliana transgenic
plants overexpressing one of the five maize nucleoside ribohydro-
hydrolase (NRH) coding genes. In these lines, changes in purine,
pyrimidine and cytokinin levels were detected by HPLC-MS / MS
method. Research has also confirmed the ability of these plants to
survive on a medium with halogenated ribosides, known to stop
cell growth. These lines also showed increased growth rate of the
primary root with some ribosides as the only source of nitrogen.
This points to increased NRH-mediated nitrogen mobilization from
ribosides, which is interesting information potentially useful for
plant breeding. Structural and functional characterization of these
enzymes and plants was carried out in cooperation with foreign
departments (INRA and CNRS in France, University of Hamburg,
Germany, Missouri, USA).
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(A) Reaction scheme, (B) Tetrameric structure of maize ALDH12, (C)
Active site and substrate binding, (D) ALDH12 expression in maize
and moss in response to salt and drough stresses

One of the results of a sub-project of protein identification from
barley cell nuclei was the optimization of an efficient protocol for
isolation of these nuclei, their processing for protein extraction,
separation, splitting through modified trypsin, and subsequent
peptide analysis by liquid chromatography coupled with tandem
mass spectrometry. Also, a protocol for nonspecific splitting of
aromatic amino acid residues by pseudo trypsin, which provides
additional fragments for identification, was completed. MALDI-TOF
mass spectrometry was used to develop taxonomic characteriza-
tion of intact cyanobacterial cells of Chroococcidiopsis species.
Analysis of two dozen isolates by the optimized procedure allowed
the construction of phylogenetic trees and discovering of marker
proteins to distinguish samples.



Dal$im vyznamnym vysledkem byla charakterizace proteinového
sloZeni travicich tekutin rostlin z rodu tuénice (Pinguicula), kdy se
za pomoci dvou typl homologniho vyhledavéani podafilo Uspésné
identifikovat 15 rGznych proteinG s deviti typy enzymovych aktivit
prevainé katabolické povahy. Byla také provedena proteomickd
charakterizace fotosyntetickych komplext PSIl a PSI u A. thaliana a
P. abies. Za poufZiti optimalizované metody pro extrakci a Stépeni
proteint tylakoidnich membrén bylo pro zmifiované rostliny identi-
fikovano 864 a 1064 proteinl. Tento dataset obsahoval bohaté
informace o vybranych podjednotkach PSIl a PSI komplexd
(identifikovany byly peptidy pro vice nez 50 kandidatnich sekvenci)
a umoznil tak sestaveni PRM metody pro jejich cilenou kvantifikaci.
V rdmci mezinarodni spoluprdce s Institute of Science and Techno-
logy Austria (IST Austria) bylo identifikovdno okolo 200 protein
potencionalné specificky interagujicich s isoprenoidnimi cytokininy
s vyuzitim techniky kompetitivni afinitni purifikace a kvantitativni
proteomiky.

BIOENERGETIKA ROSTLIN

Tento dil&i cil byl v roce 2018 rozélenén do ¢tyf vyzkumnych smérd:

1) Izolace a strukturni analyza proteinovych superkomplext tyla-
koidnich membran

Vyzkum struktury fotosyntetickych komplext izolovanych z riiznych
organism( pokracoval ve spolupraci s profesory Nechushtaiem
(Hebrejska univerzita v Jeruzalémé, Izrael) a Boekemou (Univerzita
v Groningenu, Nizozemi), kde byla provedena strukturni studie
fotosystému | izolovaného z fasy Chlorella ohadii pomoci kryogenni
3D elektronové mikroskopie. Tato unikatni fasa vykazuje fadu
vyjimecnych vlastnosti jako napfiklad vysokou odolnost pfi vyso-
kém ozareni. Znalost struktury fotosystému | pfi vysokém rozliseni
miZe vést k odhaleni souvislosti mezi strukturou fotosystému |
a jeho unikatni funkci u této fasy. V ramci mezinarodni spoluprace
s profesory Bassim (Univerzita ve Veroné, Itélie), Aro (Univerzita
v Turku, Finsko) a Boekemou (Univerzita v Groningenu, Nizozemi)
byla provedena rozsahld studie struktury fotosystému | u mechu
Physcomitrella patens a fyziologické a strukturni role proteinu
Lhcb9 ve formovani megakomplexu fotosystému I. Diky spolupraci
s profesorem Croce (Vrije Universiteit Amsterdam, Nizozemi) a
prof. Boekemou byla provedena strukturni analyza fotosystému |
izolovaného ze zelené Fasy Botryococcus braunii. Vysledky studie
poukazuji na unikatni organizaci svétlosbérného komplexu fotosys-
tému | u této zelené rasy.

2) Molekularni mechanismy generace reaktivnich forem kysliku

Singletni kyslik tvoreny béhem fotooxidativniho stresu v rostlinach
hraje duleZitou roli v bunécné signalizaci a oxidaénim poskozeni.
Pomoci komeréné dostupné fluorescenc¢ni sondy (Singlet Oxygen
Sensor Green) bylo demonstrovano prostorové rozlozeni tvorby
singletniho kysliku ve tfech modelovych fotosyntetickych organis-
mech — sinici Synechocystis sp. PCC 6803, zelené fase Chlamydo-
monas reinhardtii a vyssi rostliné Arabidopsis thaliana. Dale bylo
prokazano, ze plastochinon-9, izoprenoidni chinon, ktery je prena-
Secem elektron(i a protonl v thylakoidni membrané, muize také
slouzit jako ucinny chemicky zhasec singletniho kysliku tvoreného
béhem fotooxidativniho stresu ve vyssich rostlinach. Oxidace plas-
tochinonu-9 singletnim kyslikem vytvari hydroxyplastochinon-9,
ktery je ndsledné oxidovédn singletnim kyslikem na trihydroxyplas-
tochinon-9. Ve spolupraci s prof. Havauxem (CEA Cadarache, Fran-
cie) bylo zjisténo, Ze plastochinon-9 lokalizovany mimo thylakoidni
membranu (v plastoglobulich a vnéjsi chloroplastové membrané)
muze slouZit pfi ochrané rostlin jako zasobarna zhasecu singletniho
kysliku. Plastochinon-9 je dodavan z plastoglobuli do thylakoidni
membrany, aby nahradil hydroxyplastochinon-9 a trihydroxyplas-
tochinon-9 a zajistil tak zhaseni singletniho kysliku pfi fotooxidativ-
nim stresu. V jedné z dalsSich studii bylo prokazano, Ze oxidace
ZivoCisné tkdné (praseci kOze) hydroxylovym radikalem vytvari
tripletni excitované karbonyly, které prenaseji excitacni energii na
molekuldrni kyslik a vytvareji tak singletni kyslik. Pfechod tripletni-
ho excitovaného karbonylu a singletniho kysliku z excitovaného do
zakladniho stavu je doprovézen ultra-slabou emisi fotond, ktera by
mohla slouZit jako indikator fyziologického a patologického stavu
kaze v dermatologickém vyzkumu.
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Another important result was the characterization of Pinguicula
protein composition of digestive liquids, which successfully identi-
fied 15 different proteins with nine types of enzymatic activities,
predominantly of catabolic nature. Proteomic characterization of
photosynthetic PSII and PSI complexes was also performed in A.
thaliana and P. abies. Using an optimized method for the extraction
and splitting of thylakoid membrane proteins, 864 and 1064 pro-
teins were identified for the plants mentioned. This dataset con-
tained vast information on selected subunits of PSIl and PSI com-
plexes (peptides identified for more than 50 candidate sequences)
and thus allowed PRM method to be assembled for their targeted
quantification. Within international collaboration with the Institute
of Science and Technology Austria (IST Austria), about 200 proteins
potentially specifically interacting with isoprenoid cytokinins were
identified using competitive affinity purification techniques and
quantitative proteomics.

There were 4 research directions in 2018:

1) Isolation and structural analysis of protein super-complexes of
thylakoid membranes

Study of structure of photosynthetic complexes isolated from vari-
ous organisms has continued in collaboration with professors
Nechushtai (Hebrew University of Jerusalem, Israel) and Boekema
(University of Groningen, The Netherlands) where a structural
study of photosystem | (PSI) isolated from Chlorella ohadia was
carried out using cryogenic 3D electron microscopy. This unique
alga has a number of exceptional features such as high resistance
to extreme irradiation. Knowledge of the structure of PSI in high
resolution can lead to discovery of the connection between the
structure of PSI and its unique function in this alga. Within interna-
tional collaboration with Professors Bassim (University of Verona,
Italy), Aro (University of Turku, Finland) and Boekema (University
of Groningen, The Netherlands), an extensive study of the struc-
ture of PSI in Physcomitrella patens moss and the physiological and
structural role of Lhcb9 protein in formation of the megacomplex
of PSI was completed. Thanks to the collaboration with Professor
Croce (Vrije Universiteit Amsterdam, The Netherlands) and prof.
Boekema a structural analysis of PSI isolated from the green alga
Botryococcus braunii was carried out. Results of the study point to
unique organization of the light-collecting complex of PSI in this
green alga.

2) Molecular mechanisms of generation of reactive oxygen forms

Singlet oxygen formed during photo-oxidative stress in plants plays
an important role in cell signaling and oxidative damage. Using a
commercially available fluorescence probe (Singlet Oxygen Sensor
Green), spatial distribution of singlet oxygen formation was
demonstrated in three model photosynthetic organisms - Synecho-
cystis sp. PCC 6803, green alga Chlamydomonas reinhardtii and a
higher plant Arabidopsis thaliana. Furthermore, it has been shown
that plasoquinone-9, the isoprenoid quinone, which is an electron
and proton carrier in the thylakoid membrane, can also serve as an
effective chemical singlet oxygen quencher formed during photo-
oxidative stress in higher plants. Oxidation of plastoquinone-9 by
singlet oxygen creates hydroxyplastoquinone-9, which is subse-
quently oxidized by singlet oxygen to trihydroxyplastoquinone-9. In
cooperation with prof. Havaux (CEA Cadarache, France) it has been
found that plastoquinone-9 located outside the thylakoid mem-
brane (in plastoglobulins and outer chloroplast membranes) can be
used to protect plants as a reservoir of singlet oxygen quenchers.
Plastoquinone-9 is delivered from the plastoglobulus to thylakoid
membrane to replace hydroxyplastoquinone-9 and trihydroxy-
plastoquinone-9 to provide for quenching of singlet oxygen under
photo-oxidative stress. In another study, it has been shown that
oxidation of animal tissues (pig skin) by the hydroxyl radical pro-
duces triple excited carbonyls that transfer excitatory energy to
molecular oxygen to form singlet oxygen. The transition of triple
excited carbonyl and singlet oxygen from excited to basic state is
accompanied by ultra-low emission of photons, which could serve
as an indicator of physiological and pathological state of skin in
dermatological research.
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3) Fotosyntéza a souvisejici signalni drahy za stresovych podmi-
nek

Ve vyzkumu vlivu novych latek s rlstové-regulaéni aktivitou na
fyziologické procesy v rostlinach bylo zjisténo, Ze antisenescenéni
aktivita nové syntetizovanych cytokininovych arabinosidd souvisi
s potlacenim oxidativniho poskozeni. Pokracoval také vyvoj a testo-
véani fluorescenéné znacenych auxin a cytokinind s potencidlem
pro fluorescencni znadeni in planta. Bylo zjisténo, Ze exogenni
aplikace cytokininu eliminuje destabilizaéni efekt chybéjiciho chlo-
rofylu b na pokles funkce fotosystému Il béhem senescence list(
jeCmene. Byla publikovana prace o Sifeni hydraulické viny v lokalné
poskozenych rostlindch tabaku, ve které byla vyuZita nové vyvinuta
neinvazivni optickd metoda pro sledovani pohybu dvou protileh-
lych okrajd stonku. Déle byla studovana regulace exprese genl
kodujicich travici enzymy (protedzy a chitindzy) u masozravych
rostlin rodu la¢kovka a mucholapka chemickymi podnéty ziskanymi
z zivocisné kofisti. V indukci exprese a sekrece travicich enzymu
byla nejuc¢innéjsi aplikace proteind, ktera nejlépe mimikovala pfi-
tomnost kofisti. Masozravé rostliny byly vyuZity i pfi studiu vlivu
anestetik na rostliny. Bylo zjisténo, Ze celkova anestetika (napf.
dietyléter) inhibuji elektrickou a jasmonatovou signalizaci; po od-
stranéni anestetika je funkénost signalizace obnovena v pribéhu
nékolika minut.

4) Optické metody detekce fyziologického stavu rostlin

Pokracdovalo studium optickych vlastnosti fotosyntetickych vzorki a
jejich matematické modelovani. Byl publikovan ¢lanek vysvétlujici
nelinedrni absorpci suspenze fotosyntetickych vzorkd pomoci ku-
bické funkce a ¢lanek predstavujici metodu soucasné pulsni excita-
ce pfi dvou vinovych délkach ve spojeni s rychlou Fourierovou
transformaci pro méreni chlorofylové fluorescence. Dale byl publi-
kovan souhrnny ¢lanek na téma uzZiti méreni chlorofylové flu-
orescence za Ucelem zjisténi stavu fotosyntetického vzorku a sou-
hrnnd kapitola v knize na téma uZiti chlorofylové fluorescence ke
studiu funkce sinic. Byl dokonéen projekt zabyvajici se experimen-
talnim stanovenim spekter koeficientli absorpce a rozptylu syn-
chronni a asynchronni kultury fas a projekt zaméfeny na modelova-
ni optickych vlastnosti listu pomoci simulaci Monte Carlo. Studova-
ny byly i dal3i aspekty optickych vlastnosti fotosyntetickych vzorkd.

Mock 1% Mock 15%
(solution) lidocaine (gas)
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3) Photosynthesis and related signaling pathways under stress
conditions

Research of the effect of new substances with growth-regulatory
activity on plant physiological processes, has shown that the anti-
senescence activity of newly synthesized cytokinin arabinosides is
related to the suppression of oxidative damage. Development and
testing of fluorescently labeled auxins and cytokinins with potential
for fluorescence in planta labeling has also continued. It has been
found that use of exogenous cytokinin eliminates the destabilizing
effect of missing chlorophyll b on the decrease of the function of
the PSII during the senescence of barley leaves. A paper has been
published on the spread of hydraulic waves in locally damaged
tobacco plants, in which a newly developed non-invasive optical
method has been used to monitor the movement of two opposite
stalk edges. Furthermore, gene expression regulation of genes
encoding digestive enzymes (proteases and chitinases) was studied
in carnivorous plants of the Nepenthes genus and the flytrap by
chemical stimuli derived from animal prey. In induction of expres-
sion and secretion of digestive enzymes, the most effective applica-
tion of proteins was the one most likely to mimic the presence of
prey. Carnivorous plants have also been used to study the effects
of anesthetics on plants. It has been found that total anesthetics
(e.g. diethyl ether) inhibit electrical and jasmonate signaling; after
removal of the anesthetic, the signaling function is restored within
minutes.

4) Optical methods for detection of plant physiological condition

The study of optical properties of photosynthetic samples and their
mathematical modeling has continued. An article explaining the
nonlinear absorption of a suspension of photosynthetic samples by
cubic function, and an article presenting a current pulse excitation
method at two wavelengths in connection with a fast Fourier trans-
form for chlorophyll fluorescence measurements have been pub-
lished. Furthermore, a summary paper on the use of chlorophyll
fluorescence measurements to determine the state of a photosyn-
thetic sample and a comprehensive chapter on the use of chloro-
phyll fluorescence for the study of cyanobacterial function has
been published. A project dedicated to the experimental determi-
nation of the spectra of absorption and dispersion coefficients of
synchronous and asynchronous algal cultures, and a project fo-
cused on modeling optical properties of the leaf using Monte Carlo
simulations has been completed. Other aspects of optical proper-
ties of photosynthetic samples have been studied.



CHEMICKA BIOLOGIE

Hlavni sméry vyzkumu zahrnovaly zejména pfipravu novych nizko-
molekuldrnich organickych latek, které mohou specificky interago-
vat s klicovymi proteiny signalnich a regulac¢nich drah v burce,
studium jejich biologické aktivity a také vyvoj vhodnych metod
testovani a jejich zavedeni do rutinniho, vétSinou robotizovaného
screeningu stavajicich chemickych knihoven, pfirodnich latek,
extraktd z rostlin a mikroorganismu a rovnéz nové pfipravovanych
derivatd.

Pro studium vlastnosti cytokininovych receptord v rostlinach byla
pfipravena série fluorescencnich derivatd 6-[(3-methylbut-2-en-1-
yl)amino]purinu (N-6-isopentenyladeninu, iP) s nékolika flu-
orescencnimi znackami pfipojenymi k C2 nebo N9 atomu purinové-
ho skeletu dvou nebo 3estiuhlikatym mustkem. Identita a Cistota
ptipravenych latek byla ovéfena souborem fyzikalné chemickych
metod (elementdarni analyza, HPLC-HR MS, NMR). U vsech pfipra-
venych latek byla nasledné testovana jejich schopnost aktivovat
cytokininovou signdlni drdhu pfes CRE1/AHK4 z Arabidopsis thalia-
na. Bylo identifikovdno nékolik derivatd znacenych rhodaminem B,
které si zachovavaji vysokou cytokininovou aktivitu. Tyto latky jsou
schopny aktivovat transkripci ARR5 v semenaccich Arabidopsis a
byly také vyuZity pro in planta experimenty pomoci konfokalni
mikroskopie. Ziskané vysledky jsou ve shodé s jiz popsanou lokali-
zaci tfi cytokininovych HK receptor( v Arabidopsis, avsak bude
potfeba ziskat dalsi data k potvrzeni lokalizace receptor-
ligandovych komplexd v ER.

Dalsi skupina 11 derivatd a analog 6-furfurylamino purinu
(kinetinu, Kin) byla pfipravena, charakterizovana a testovdna
s cilem vyvinout acytokininové derivaty, které brani poskozeni
koznich bunék vlivem UVA a UVB zafeni a dokaZi chranit Zivocisné
buriky proti oxidativnimu stresu. Dvé z pripravenych latek tuto
schopnost skutec¢né prokdzaly, avsak prekvapivé bez schopnosti
pfimo pohlcovat volné radikaly.

Bylo pfipraveno a dostupnymi metodami (HR-MS, NMR) charakteri-
zovano 11 [N-15]-znadenych C6-substituovanych purinovych deri-
vatl. ProtoZe vSechny pfipravené derivaty adeninu obsahuji nejmé-
né ¢tyfi 15N atomy ve stabilni strukture purinového skeletu, jsou
plné pouZitelné pro naslednou kvantifikaci pfirozené se vyskytuji-
cich cytokinin(. Izotopové znacené cytokininové standardy jsou
velmi uZitecné pro kontrolu selektivity, afinity, navratnosti a kapa-
city nové vyvijenych analytickych metod.

V souborné praci byly pak shrnuty hojné diikazy o tom, Ze cytokini-
ny mohou brzdit senescenci-doprovazejici projevy v rostlinach
(rozpad chlorofylu, disintegraci fotosyntetického aparatu, oxidativ-
ni poskozeni) a také vztah mezi riznymi mechanismy G¢inku téchto
signdlnich molekul.

Dale byl vyvinut novy typ syntetické stavebni jednotky, kterd je
snadno vyuzitelna pfi pfipravé pfirodnich latek fenylpropanoidové-
ho typu (zejména pak lignanu) a ovérena jeji vyuzitelnost pfi orga-
nické syntéze.

Platforma rostlinného fenotypovani s vysokou priichodnosti, ktera
predstavuje nové moznosti pro rychlé a automatizované hodnoceni
rastovych a vyvojovych znakl s vyuZitim neinvazivnich senzorq,
byla vyuZita pro vyvoj nové metody na analyzu ristu listové rdzice
Arabidopsis thaliana s vysokou priichodnosti. Automatickymi zobra-
zovacimi metodami a naslednou analyzou obrazu bylo hodnoceno
nékolik znakd, napf. zmény v plose rizice, relativni rychlost ristu ¢i
homogenita populaci. Metoda byla validovana na ptikladu rtznych
koncentraci soli a sloZeni kultivaéniho média a mlze byt vyuZita
také na testovani biologické aktivity chemickych knihoven, fenoty-
povani transgennich linii ¢i hledani potencidlnich lokus( pro kvanti-
tativni znaky.

Ve spolupréci s Research Centre for Plant Growth and Develop-
ment, Universitou KwaZulu-Natal v Pietermaritzburgu v Jihoafrické
republice byl studovan vliv a vzajemné interakce rlznych fytohor-
mon( a regulatord rlstu rostlin béhem in vitro regenerace lécivych
rostlin Tulbaghia simmleri a Amelanchier alnifolia. Byly nalezeny
dikazy o vzajemném vztahu mezi exogennimi reguldtory rdstu,
fenotypovymi odezvami a endogennimi hladinami cytokinin( v in
vitro explantatech.
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The main research directions included preparation of new low-
molecular organic substances that can specifically interact with key
signaling and regulatory pathway proteins in the cell, study of their
biological activity, and development of appropriate testing meth-
ods and their introduction into routine, mostly robotic screening of
existing chemical libraries, extracts from plants and microorgan-
isms as well as newly prepared derivatives.

To study the properties of cytokinin receptors in plants, a series of
fluorescence derivatives of 6 - [(3-methylbut-2-en-1-yl) amino]
purine (N-6-isopentenyladenine, iP) with several fluorescence
markers attached to C2 or N9 atom of purine skeleton of two or six
-carbon bridge. Identity and purity of prepared substances was
verified by a set of physicochemical methods (elementary analysis,
HPLC-HR MS, NMR). For all prepared substances, their ability to
activate a cytokinin signaling pathway via CRE1 / AHK4 from Ara-
bidopsis thaliana was subsequently tested. Several rhodamine B-
labeled derivatives have been identified that retain high cytokinin
activity. These substances are able to activate ARRS5 transcription in
Arabidopsis seedlings and were also used for in-plant experiments
using confocal microscopy. The results obtained are consistent
with the already-described localization of the three cytokinin HK
receptors in Arabidopsis, but additional data will be needed to
confirm the location of receptor-ligand complexes in ER.

Another group of 11 derivatives and analogue of 6-furfurylamino
purine (kinetin, Kin) has been prepared, characterized and tested
to develop acytokinin derivatives that prevent damage to skin cells
due to UVA and UVB radiation and protect animal cells against
oxidative stress. Two of the prepared substances actually demon-
strated this ability, however surprisingly without the ability to
directly absorb free radicals. There have been 11 [N-15] -labeled C6
-substituted purine derivatives prepared and characterized by
available methods (HR-MS, NMR). Since all prepared adenine deriv-
atives contain at least four 15N atoms in stable purine skeleton
structure, they are fully usable for subsequent quantification of
naturally occurring cytokinins. Isotopically labeled cytokinin stand-
ards are very useful for controlling the selectivity, affinity, return,
and capacity of newly developed analytical methods.

In a comprehensive work, abundant evidence has been gathered
that cytokinins can inhibit senescence-related symptoms in plants
(chlorophyll disintegration, photosynthetic apparatus disintegra-
tion, oxidative damage) as well as the relationship between the
different mechanisms of action of these signal molecules.

Furthermore, a new type of synthetic building unit has been devel-
oped, which can easily be used in the preparation of natural sub-
stances of phenylpropanoid type (especially lignans) and its utility
in organic synthesis.

A high throughput plant phenotyping platform, which presents
new possibilities for rapid and automated evaluation of growth and
developmental features using non-invasive sensors, has been used
to develop a new method for Arabidopsis thaliana rosette growth
with high throughput. Automatic imaging methods and subsequent
image analysis were evaluated by several features, such as changes
in the area of the rosette, relative growth rate, or homogeneity of
the populations. The method has been validated on various salt
concentrations and compositions of culture medium, and can also
be used to test biological activity of chemical libraries, transgenic
line phenotyping, or search for potential locus for quantitative
traits.

The influence and interaction of various phytohormones and plant
growth regulators during the in vitro regeneration of medicinal
plants Tulbaghia simmleri and Amelanchier alnifolia has been stud-
ied in collaboration with the Research Center for Plant Growth and
Development of KwaZulu-Natal University in Pietermaritzburg,
South Africa. Evidence has been found about the relationship be-
tween exogenous growth regulators, phenotype responses, and
endogenous levels of cytokinins in in vitro explants.



ROSTLINNE BIOTECHNOLOGIE

Program je zaméren predevsim na metabolismus a signalni drahy
cytokinind v rostlinach, houbdch a sinicich. Cytokininy hraji zésadni
roli v rdstu rostlin, jejich vyvoji a interakci s prostfedim. Hlavni
pozornost byla vénovana jejich roli v psenici a je¢meni. Podafilo se
osvojit si metodu CRISPR/RNAguide Cas9 k editaci genomu jeéme-
ne. U linii s vyfazenym genem HvCKX1, kédujicim enzym degraduji-
ci cytokininy, bylo prokdzéno, Ze homeostéaze cytokininl je zdsadni
pro odnoZovani rostlin a tvorbu zrn. BohuZel vétsi pocet odnoZi a
zrn nebyl spojen se zvy$enim celkového vynosu rostlin. Uhel riistu
nodalnich kofen( je jednim z nejdllezitéjsich faktor( ovliviujicich
celkovou korenovou plochu, kterou rostlina ziskava vodu a Ziviny.
Dlouhé kofeny umozriuji ziskdvani vody z hlubsich vrstev pudy a
tim predchazeji stresu suchem. Naopak mélké kofeny jsou dulezité
pro zisk Zivin a fosforu, ktery se nachazi v povrchovych vrstvach.
Endogenni hladina cytokinin( zasadnim zplsobem reguluje tvorbu
kofenového systému. Rostliny s vyfazenym HvCKX1 genem tudiz
poslouzi jako vhodny model k charakterizaci kofenové architektury
a jejich odpovédi na sucho. Obdobnd analyza se jiz uskutecnila u
rostlin s uml¢enymi ptibuznymi geny HvCKX2 a HvCKX9. Tato analy-
za odhalila zvySenou odolnost vici stresu suchem a rovnéz lepsi
regeneracni schopnost rostlin, avSak role korenové architektury
zde nebyla zatim studovana. Vyznamnym cilem je také cytokinino-
vy receptor HvHK3, ktery je dlleZity v adaptaci rostlin na sucho.
Rostliny s nefunkénim receptorem vykazovaly uzsi korenovy sys-
tém. Je znamo, Ze u ryze vede umliceni cytokinin-specifické glucosyl
transferazy (ZOG) ke zvySeni vynosu a soucasné k vyssi tvorbé
nodalnich kofen(. Podafilo se vyvinout systém umoziujici synchro-
nizovanou iniciaci nodélnich kofen(i u je¢mene, kterd umozriuje
studium exprese gen( dileZitych pro tento proces. Také byl vytvo-
fen software pro efektivni anotaci RNAseq dat.

Analyzou verfejné dostupnych RNAseq dat spolu s nasimi vysledky
se podafilo zjistit, Ze aplikace cytokinind ovlivriuje alternativni
sestrih cytokininového receptoru (zachovani intronu). Timto zpUso-
bem by hypoteticky mohlo dochazet k tvorbé tzv. faleSného recep-
toru, ktery si zachovéva afinitu k ligandu, avsak neposila signal
dale, ¢imz prispiva k atenuaci signalu. Podafilo se Uspésné klonovat
fadu transkripcnich variant tohoto cytokininového receptoru, které
byly podrobeny dal$imu ddkladnému studiu se zaméfenim na
funkci a lokalizaci receptoru in planta.

Dale byla dokoncena prace popisujici roli 14-3-3 protein(, skupiny
proteind interagujicich s fosfoproteiny, v procesu deetiolizace
u modelové rostliny rajcete.

Pro lepsi pochopeni procesu pluripotence rostlinné buriky vyuZiva-
me kofenové explantatové kultury Arabidopsis. Cilenou zménou
poméru rostlinnych hormon( cytokinin(i a auxind se podafilo
v tomto systému ovliviiovat bunéény osud rostlinné burky. Z dosa-
Zenych vysledk(l jasné vyplyvd, Ze bunécny osud je kontrolovan
epigeneticky. Podafilo se zjistit, Ze nékteré transkripcni represory
spolu s histon deacetylazami negativné ovliviiuji expresi gen( kli¢o-
vych pro vyvoj nového apikdlniho meristému, ¢imz inhibuji jeho
vznik a vyvoj.

BUNECNA A VYVOJOVA BIOLOGIE

Nejvyznamné;jsim vysledkem je prehledna prace ,Cell and develop-
mental biology of plant mitogen-activated protein kinases” v ¢aso-
pise Annual Review of Plant Biology. Tato prace je nejnovéjsim
prehledem v této oblasti, ale také vystupem dlouhodobého vyzku-
mu v oblasti studia mitogen-aktivovanych proteinkinas na subcelu-
larni a vyvojové urovni u rostlin.

Metody s wvyuzitim light-sheet” fluorescencni mikroskopie
(environmentalni mikroskopické metody zaloZzené na 3etrném
osvétlovani vzorku v tenké vrstvé) a super-rezoluéni mikroskopie,
které patfi k nejnovéjsim a nejperspektivnéjsim metodam pokrocilé
mikroskopie pfi studiu vyvojovych, bunéénych a subceluldarnich
procest u rostlin, byly dale rozpracovany. Tyto metody byly napfi-
klad vyuZity pti studiu cytoskeletu a MAPK signalizace nebo pro
studium casové-prostorové exprese a lokalizace signalniho protei-
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The program focuses primarily on metabolism and cytokinin signal-
ing pathways in plants, fungi and cyanobacteria. Cytokinins play a
crucial role in plant growth, development, and interaction with the
environment. The main focus was on their role in wheat and bar-
ley. We have mastered CRISPR / RNAguide Cas9 method used to
edit the barley genome. In lines with muted HvCKX1 gene encoding
cytokinin degrading enzyme, it has been shown that cytokinin
homeostasis is essential for plant offsetting and grain formation.
Unfortunately, a greater number of offsets and grains was not
associated with an increase in total plant yield. The angle of growth
of nodal roots is one of the most important factors affecting the
total root area through which the plant acquires water and nutri-
ents. Long roots allow water to be drawn from deeper layers of soil
and thereby prevent drought stress. On the contrary, shallow roots
are important for gaining nutrient and phosphorus located in the
surface layers. The endogenous level of cytokinins essentially regu-
lates formation of the root system. Plants with a silenced HvCKX1
gene thus serve as a suitable model for characterizing root archi-
tecture and their response to drought. A similar analysis has al-
ready been carried out in plants with silenced related genes
HvCKX2 and HvCKX9. This analysis revealed increased resistance to
drought stress and improved plant regeneration, but the role of
root architecture has not been studied here. An important target is
also cytokinin receptor HvHK3, which is important in the adapta-
tion of plants to drought. Plants with a non-functional receptor
showed a narrower root system. It is a known fact that cytokinin-
specific glucosyltransferase (ZOG) silencing in rice leads to in-
creased yield and, at the same time, to higher nodal root for-
mation. We have developed a system for synchronous initiation of
nodal roots in barley, which allows the study of the expression of
genes important for this process. Software for effective annotation
of RNAseq data has also been created.

By analyzing publicly available RNAseq data, together with our
results, we have found that cytokinin application affects alternative
cut of cytokinin receptor (intron preservation). In this way, a so-
called false receptor could hypothetically be preserved, retaining
its affinity to the ligand, but not sending a signal further, thereby
contributing to the attenuation of the signal. A number of tran-
scriptional variants of this cytokinin receptor have successfully
been cloned, and underwent further in-depth study focusing on in-
plant receptor function and localization.

Furthermore, a paper describing the role of 14-3-3 proteins, a
group of proteins interacting with phosphoproteins, in the de-
etiolation process of a model plant of tomato has been completed.

For better understanding of plant cell pluripotency process, we use
Arabidopsis root explant cultures. Targeted change in plant hor-
mone ratios of cytokinins and auxins have enabled influencing
cellular fate of the plant cell in this system. The results clearly show
that cell fate is epigenetically controlled. It has been found that
some transcriptional repressors along with histone deacetylase
negatively affect the expression of genes crucial for the develop-
ment of a new apical meristem, thereby inhibiting its origin and
development.

The most important result is the comprehensive work "Cell and
developmental biology of plant mitogen-activated protein kinases"
in the Annual Review of Plant Biology. This work is the latest over-
view in this field, but also the output of long-term research of
mitogen-activated protein kinases at subcellular and developmen-
tal level in plants.

Methods using "light-sheet"  fluorescence microscopy
(environmental microscopic methods based on gentle thin film
lighting of specimens) and super-resolution microscopy, which are
among the most advanced and most promising methods of ad-
vanced microscopy in the study of developmental, cellular and
subcellular processes in plants, havce been further elaborated.
These methods have been used, for example, to study cytoskeleton
and MAPK signaling or to study the spatio-temporal expression and



nu fosfolipdza D alfa 1 v pribéhu vyvoje rostlin Arabidopsis thalia-
na. Vysledky ukazuji vyvojovou akumulaci tohoto proteinu v tricho-
blastech, kofenovych vlascich a trichomech a jeho subceluldrni
asociaci s mikrotubuly a clathrinem u Arabidopsis.

Dal$im smérem vyzkumu bylo studium fenotypl a cytoskeletu u
mutantd Arabidopsis derl s postizenym ACTIN2 genem. Byla do-
koncena studie zaméfena na vyuZiti pokrocilych mikroskopickych
metod pfi studiu mikrotubuld v prdbéhu mitézy u rostlin. Dalsi
prace se tykaly studia cytoskeletu (mikrotubull a aktinovych fila-
mentl) u parazitické rostliny Cuscuta, translokace systeminu a jeho
funkci pfi patogenezi, lokalizace pozici telomer u heterozygotni
pSenice, zmén genové exprese bandnovniku pfi interakci s pato-
genni houbou Fusarium nebo kultivace mini-endospermu kukurice
ve formé pletivové kultury.
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localization of signal protein phospholipase D alpha 1 during the
development of Arabidopsis thaliana plants. The results show
developmental accumulation of this protein in trichoblasts, root
hair and trichomes and its subcellular association with microtu-
bules and clathrin in Arabidopsis.

Another research direction was the study of phenotypes and cyto-
skeleton in mutants of Arabidopsis derl with affected ACTIN2
gene. A study of the use of advanced microscopic methods in re-
search of microtubules during mitosis in plants has been complet-
ed. Other work related to the study of cytoskeleton (microtubules
and actin filaments) in Cuscuta parasitic plants, translocation of
systemin and its function in pathogenesis, localization of telomer
position in heterozygous wheat, changes in banana gene expres-
sion in interaction with Fusarium pathogenic fungi or cultivation of
maize mini-endosperm in form of tissue cultures.

Ukdzka vyuZiti superrezolu¢ni mikroskopie pro vizualizaci imunoznacené mitogenem aktivované proteinkinasy MPK6 a fosforylovanych
MAPK detekovanych pomoci fosfospecifické protilatky (pERK), v jadfe (ohraniceno pferusovanou ¢arou). Obrazek vpravo je prekryv obou

signall. Hvézda znadi jadérko (pfevzato z Komis et al, 2018).

Structured illumination microscopy visualizing immunolabeled mitogen activated protein kinase MPK6 and phosphorylated MAPKs detec-
ted by phosphospecific antibody (pERK), in the nucleus. The right image shows the merge of both signals. Dashed white lines delineate the
nucleus, and asterisks denote the nucleolus (adopted from Komis et al, 2018)

GENETIKA A GENOMIKA ROSTLIN

PSenice setd (Triticum aestivum) je kultivovana na nejvétsi plose ze
vsech plodin a lidstvu poskytuje asi pétinu celkové potreby kalorii.
To je dlvod, proc jeji produkce ovliviiuje svétovou ekonomiku a
pro¢ mohou neurody vést k socialnim nepokojim a migracim oby-
vatel z postiZzenych oblasti. S cilem urychlit Slechténi novych odrad
pomoci metod molekuldrni biologie a genomiky sestavilo Mezina-
rodni konsorcium pro sekvenovani genomu psenice anotovanou
referenéni sekvenci genomu. Sekvenci tvofi 21 pseudomolekul a
jeji analyza poskytla informace o distribuci a genomickém kontextu
kédujicich i nekédujicich sekvenci DNA v A, B a D subgenomech.
Sestavena sekvence pokryva asi 94 procent genomu a bylo v ni
identifikovano celkem 107 891 genu. Analyza genové exprese vedla
k identifikaci genovych siti ovliviiujicich rGst a vyvoj rostliny a
umoznila sestaveni atlasu transkriptomu, ktery charakterizuje
hlavni faze vyvoje rostliny. Dynamika exprese genovych rodin,
které se podileji na reakci a adaptaci rostliny na Zivotni prostredi a
které ovlivriuji kvalitu produkce, byla charakterizovana na urovni
jednotlivych subgenomu a byla popséna s ohledem na znamé geny,
véetné téch, které ovliviuji kvantitativni znaky. Sestaveni sekvence
predstavuje vyznamny pokrok v poznavani dédicné informace
psenice a jeji biologie a je zdkladem pro urychleni vyzkumu a apli-
kaci novych poznatku ve Slechténi.

Byla vypracovana strategie pro vylepSovani sestavenych sekvenci
genomu psenice seté s cilem dosdhnout kvality srovnatelné s lid-
skym genomem. Jako model byl pouZit chromozom 7A pSenice a
byly sestaveny jeho Casti o velikostech v fadu megabazi. Experi-
mentalni postup zahrnoval vyuZiti fyzické mapy sestavené pomoci
klonG z knihovny umélych bakteridlnich chromozom (BAC), sek-
venci ziskanych ze smésnych vzork( BAC klond, sekvence DNA
obou ramen chromozomu 7A tfidénych pomoci pritokové cytome-
trie, optické mapovani a sekvenci RefSeq v1.0 vytvofenou Mezina-
rodnim konsorciem pro sekvenovani genomu psenice, véetné pu-
vodnich sekvenacnich ¢teni. Tento projekt vyustil v sestaveni 18
tzv. superskafold( pokryvajicich cely chromozom. Pfinos této prace
byl demonstrovén na dvou oblastech chromozomu 7A o velikosti
asi 2,5 Mb, které ovliviiuji vynos a obsah fruktan( v obilce. Déle
byla pomoci cytologickych metod analyzovana centromerickd ob-

Triticum aestivum is cultivated on the largest area of all crops and
provides for about one fifth of the total human calorie consump-
tion. This is why its production affects world economy and why
crop failure can lead to social unrest and migration of inhabitants
from affected areas. In order to speed up breeding of new varieties
by means of molecular biology and genomics, the International
Consortium for Sequencing of the Wheat Genome (ICSWG) has
compiled an annotated genome reference sequence. The sequence
consists of 21 pseudomolecules and its analysis provides infor-
mation on the distribution and genomic context of both coding and
non-coding DNA sequences in A, B, and D subgenomes. The assem-
bled sequence covers about 94 percent of the genome and identi-
fies a total of 107,891 genes. Analysis of gene expression led to the
identification of gene networks influencing plant growth and devel-
opment, and made it possible to construct an atlas of the tran-
script, which characterizes the main developmental stages of the
plant. The dynamics of gene expression that are involved in the
reaction and adaptation of the plant to the environment and which
affect the quality of production have been characterized at the
level of subgenomes and have been described with reference to
known genes, including those that affect quantitative traits. Se-
quence assembling represents a significant advance in the
knowledge of hereditary information of wheat and its biology and
it is the basis for speeding up research and applying new
knowledge in breeding.

A strategy to improve assembled wheat genome sequences in
order to achieve quality comparable to the human genome has
been developed. As a model we have used wheat chromosome 7A,
and its parts of sizes in order of megabase were assembled. The
experimental procedure involved the use of a physical map con-
structed using clones from a library of artificial bacterial chromo-
somes (BAC), sequences obtained from mixed samples of BAC
clones, DNA sequences of both arms of chromosome 7A sorted by
flow cytometry, optical mapping and the RefSeq v1.0 sequence
created by ICSWG, including original sequencing readings. This
project resulted in the construction of 18 so-called super scaffolds
covering the entire chromosome. Contribution of this work has



last o velikosti asi 50 Mb a ziskané vysledky potvrdily nutnost pou-
Ziti alternativnich metod pti sestavovani komplexnich oblasti velké-
ho a sloZitého genomu psenice.

Geny zakrslosti zvySuji vynos plodin tim, Ze snizuji vysku, zlepsuji
odolnost proti poléhdni a umozZniuji rostlinam alokovat vice Zivin
pro rast zrna. U p3enice byl gen zakrslosti Rht18 identifikovan a
vyuZit u psenice tvrdé a teprve poté byl prenesen do psenice seté,
kde byl potvrzen jeho agronomicky potencial. Dominantni mutant
Rht18 citlivy na giberelin (GA) je geneticky a funkéné odlisny od
Siroce pouzivanych genl zakrslosti Rht-B1b a Rht-D1b necitlivych
na GA. Gen Rht18 byl identifikovan mutovanim zakrslého kultivaru
Icaro (Rht18) a ziskanim mutant( s rdzné vysokym vzrldstem. Sek-
venovani DNA chromozomu 6A tf¥idéného pomoci pritokové cyto-
metrie z téchto ,prerostlych“ mutantd ukazalo, Ze obsahuji neza-
vislé mutace v kodujici oblasti genu GA20xA9. Predpoklada se, Ze
gen GA20xA9 kéduje GA2 oxidazu, kterd metabolizuje biosyntetic-
ké meziprodukty GA na inaktivni produkty, coZ sniZuje mnoZstvi
bioaktivniho GA (GA1). Funk¢ni analyza proteinu GA20xA9 prokaza-
la, Ze GA20xA9 konvertuje meziprodukt GA12 na inaktivni metabo-
lit GA110. Mutant Rht18 navic vykazoval vyssi expresi GA20xA9 a
nizsi obsah GA ve srovnéni s rodi¢em o normalni vySce. Tato prace
odhalila mechanismus snizujici vysku rostlin psenice, ktery pfispéje
k rozsifeni genetické rozmanitosti pro zakrslost psenice kombino-
vanim zvySené exprese s mutacemi uritych aminokyselinovych
zbytkl v genu GA20xA9.

METABOLOMIKA

Hlavni cile vyzkumu se tykaly a) vyvoje novych detekénich metod a
zapojeni statistickych a bioinformatickych pfistupd pfi metabolo-
mickych studiich, b) metabolomiky chemopreventivnich slouéenin
a antioxidantd s nizkou molekulovou hmotnosti, c) studia metabo-
lismu, transportu a biologickych funkci rdznych ptirodnich latek.
Publikované vysledky jasné demonstruji nutnost komplexni charak-
terizace metabolomu pro objasnéni riznych regulacnich mechanis-
mU zapojenych do biologickych procesa.

a) Byla vypracovana novd metoda pro stanoveni 101 rostlinnych
hormon( soucasné v méné nez 20 mg rostlinného pletiva. Propoje-
ni rychlé a neselektivni extrakce, jednostupriové purifikace a ex-
trémné citlivé metody vyuZivajici ultra vysokotcinnou kapalinovou
chromatografii a tandemovou hmotnostni spektrometrii (LC-MS/
MS) umoznilo soucasnou kvantifikaci hlavnich tfid fytohormont:
cytokinind, auxind, brassinosteroidd, giberelint, jasmonat(, salicy-
13t a abscisatd. Nova metodika v kombinaci s vicerozmérnym
statistickym zpracovanim dat byla poprvé pouzita k charakterizaci
fytohormondlnich profill v kofenech a prytech Arabidopsis thalia-
na. Z diivod(i objasnéni metabolismu auxinu a jeho role v rostlinach
byla také vyvinuta metoda pro simultanni kvantifikaci kyseliny indol
-3-yl octové a jejich klicovych metabolitd v miniaturnich vzorcich
pletiv Arabidopsis (<10 mg z.h.). Nova analytickd metoda, ktera
kombinuje mikroextrakci pevnou fazi pomoci plnénych pipetova-
cich $pi¢ek (USPE) a rychlou LC-MS/MS analytickou koncovku, je
cennym nastrojem pro studium novych reguldtorli metabolismu a
homeostaze kyseliny indol-3-yl octové u pocetnych knihoven mu-
tantnich linii Arabidopsis v kratkém ¢ase (> 100 vzork( za den).

b) Nové vyvinuté analytické metody byly vyuZity pro profilovani tfi
hlavnich skupin sekundarnich metabolitG (fenolickych kyselin,
terpenoidd a alkaloid(l) v Ié&ivych rostlinach z jizni Afriky. Ctyfi
fenolické a pfibuzné slouceniny byly izolovany a identifikovany
z listl Leucosidea sericea. Mezi témito izolovanymi slouc¢eninami
vykazoval  vysokou antimikrobialni  Gcinnost  3,5,7,3,4'-
pentahydroxyflavon, coZ vysvétluje aplikaci L. sericea v tradi¢nim
lécitelstvi pfi podezieni na mikrobidlni infekci. Vyzkum Scadoxus
puniceus vedl| k identifikaci a kvantifikaci 13 fenolovych kyselin,
jejichz koncentrace se vyznamné liSily mezi jednotlivymi rostlinny-
mi organy. Z ethanolického extraktu S. puniceus byly navic izolova-
ny dva alkaloidy (hemanthamin a hemanthidin) a chlorovany amid
(metolachlor). Tyto latky vykazovaly silnou aktivitu pfi inhibici
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been demonstrated in two areas of chromosome 7A of about 2.5
Mb, which affect the yield and content of fructans in the grain.
Furthermore, a centromeric area of about 50 Mb was analyzed
using cytological methods, and the obtained results confirmed the
necessity of using alternative methods for compiling complex areas
of large and complex wheat genome.

Dwarf genes increase crop yield by reducing their height, improv-
ing their resistance to lodging, and allowing plants to allocate more
nutrients for grain growth. In wheat Rht18 dwarf gene was identi-
fied and used in hard wheat and then transferred to common
wheat, where its agronomic potential was confirmed. The domi-
nant Gibberellin (GA) sensitive mutant Rht18 is genetically and
functionally distinct from the widely used Rht-B1b and Rht-D1b
dwarf genes non-sensitive to GA. Rhtl8 gene was identified by
mutation of the dwarf Icaro (Rht18) cultivar and the acquisition of
mutants of various height. Sequencing of DNA chromosome 6A
sorted by flow cytometry from these "overgrown" mutants showed
that they contained independent mutations in the coding region of
GA20xA9 gene. It is believed that GA20xA9 gene encodes a GA2
oxidase that metabolizes the GA biosynthetic intermediates to
inactive products, which reduces the amount of bioactive GA
(GA1). Functional analysis of GA20xA9 protein demonstrated that
GA20xA9 converts the GA12 intermediate to the inactive GA110
metabolite. Moreover, the Rhtl8 mutant showed a higher
GA20xA9 expression and a lower GA content compared to a nor-
mal height parent. This work has revealed a mechanism for reduc-
ing the height of wheat plants that contributes to the widening of
genetic diversity for dwarf wheat by combining increased expres-
sion with mutations of certain amino acid residues in GA20xA9
gene.

The main objectives of research concerned a) development of new
detection methods and involvement of statistical and bioinformatic
approaches in metabolomic studies, b) metabolomics of chemo-
preventive compounds and low molecular weight antioxidants, c)
study of metabolism, transport and biological functions of various
natural substances. Published results clearly demonstrate the need
for a comprehensive characterization of the metabolome to eluci-
date various regulatory mechanisms involved in biological process-
es.

a) A new method has been developed to determine 101 plant
hormones simultaneously in less than 20 mg of plant tissue. The
combination of rapid and non-selective extraction, single-step
purification and extremely sensitive method using liquid chroma-
tography and tandem mass spectrometry (LC-MS / MS) allowed for
quantification of main classes of phytohormones: cytokinins, aux-
ins, brassinosteroids, gibberellins, jasmonates, salicylates and
abscissa. The new methodology combined with multidimensional
statistical data processing was first used to characterize phytohor-
monal profiles in the roots and shoots of Arabidopsis thaliana. To
explain the metabolism of auxin and its role in plants, a method for
the simultaneous quantification of indol-3-yl acetic acid and its key
metabolites in Arabidopsis miniature samples (<10 mg bw) has also
been developed. A new analytical method that combines micro-
extraction through solid phase using filled pipette tips (LSPE) and
rapid LC-MS / MS analytical nozzle, is a valuable tool for studying
new metabolism regulators and homeostasis of indole-3-yl acetic
acid in numerous libraries of mutant lines of Arabidopsis in a short
time (> 100 samples per day).

b) Newly developed analytical methods have been used to profile
three main groups of secondary metabolites (phenolic acids, terpe-
noids and alkaloids) in medicinal plants from South Africa. Four
phenolic and related compounds were isolated and identified from
Leucosidea sericea leaves. Among these isolated compounds, there
was a high antimicrobial activity of 3,57,3 ' 4'-
pentahydroxyflavone, which explains the application of L. sericea in
traditional healing when suspected of microbial infection. Research
of Scadoxus puniceus has led to the identification and quantifica-
tion of 13 phenolic acids, the concentrations of which differed
significantly in different plant organs. Moreover, two alkaloids
(hemanthamine and hemanthin) and chlorinated amide
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acetylcholinesterasy, coZ vysvétluje ¢asté pouZiti S. puniceus jako
1éCivé rostliny.

c) Vyvoj novych analytickych pfistupl pro zpracovéni vzorkd a
soubézné stanoveni vice fytohormond v miniaturnich vzorcich
rostlinnych pletiv umoznilo navazani nékolika mezinarodnich spolu-
praci. Pomoci profilovani rostlinnych hormon( v kombinaci s tran-
skriptomickou analyzou, absorpci dusi¢nant z pudy a méfenim
rGstu kofen( byla popsédna tloha aktivniho cytokininu trans-zeatinu
v systémové dusikové signalizaci u Arabidopsis. Také byla zkouma-
na rana faze vyvoje rostlinného embrya, ktera je doprovazena
akumulaci fytohormonu auxinu v apikélni burice pomoci fizeného
transportu z bazélni ¢asti (suspenzoru). Nejen s vyuZitim metody
USPE-LC-MS/MS bylo prokazano, Zze matefskd rostlina koordinuje
vyvoj embryi zvySenou biosyntézou a transportem auxinu z vajec-
nych oball. Tento ,matefsky” auxin, jehoZ biosyntézu indukuje
fertilizace vajicek, je nezbytny pro spravny vyvoj embrya. Dale byla
studovana adaptivni odpovéd' obilovin pfi tvorbé lateralnich kofe-
nu, nazyvana xerobranching, kdy kofenové $picky nejsou v kontak-
tu s mokrou pddou. Nase zjisténi naznacuji, Ze kyselina abscisova
pusobi jako klicova signalni molekula a tento novy mechanismus
umoziiuje kofenim rychlou reakci na zmény v pGdnim profilu a
v dostupnosti vody.

Za Ucelem charakterizace hormonalnich zmén spojenych s reakci
na abioticky a bioticky stres byla fytohormonalni dynamika porov-
navana u rGznych druhd rostlin. Byl zkouman vliv sucha na zeli
pekingské (Brasicca rapa ssp. Pekinensis), hlavkové zeli (B. oleracea
var. Capitata) a kapustu kaderavou (B. oleracea var. acephala) a
sledovana stresova odezva na urovni fyziologické, biochemické a
hormonalni. Vysledky ukazaly, Ze tolerance k suchu u Brassicaceae
je kontrolovana zvysenim endogennich hladin auxint, cytokinind,
kyseliny abscisové a salicylové a snizenim hladin aktivnich bras-
sinosteroidl. Kromé toho srovnavaci hormondlini analyza u rlznych
druht zeli ukazala korelaci mezi fytohormony a toleranci vici stre-
su zasolenim. Tolerantnéjsi odriidy (hlavkové zeli a kapusta) vyka-
zovaly vétsi stabilitu v hormonalnich profilech ve srovnani s citlivéj-
Sim druhem (zeli pekingské). Celkové tyto vysledky ukazuji, Ze
komplexni hormonalni profilovani je dlleZitou informaci pro po-
chopeni vsech signalnich drah spojenych s adaptaci rostlin na riizné
podnéty z okolniho prosttedi.
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(metolachlor) have been isolated from the ethanol extract of S.
puniceus. These compounds exhibited strong activity in the inhibi-
tion of acetylcholinesterase, which explains frequent use of S.
puniceus as a medicinal plant.

c) The development of new analytical approaches for sample pro-
cessing and determination of multiple phytohormones in miniature
plant tissue samples allowed for the establishment of several inter-
national collaborations. Using plant hormone profiling in combina-
tion with transcriptomic analysis, nitrate absorption from soil, and
root growth measurement, the role of active cytokinin trans-zeatin
in systemic nitrogen signaling of Arabidopsis has been described.
An early stage of plant embryo development was also investigated,
which is accompanied by accumulation of phytohormone auxin in
the apical cell by controlled transport from the basal part
(suspension). Not only through the uSPE-LC-MS / MS method, the
parent plant has shown to coordinate embryo development by
enhanced biosynthesis and transport of auxin from egg shells. This
"maternal" auxin, whose biosynthesis induces egg fertilization, is
essential for the proper development of the embryo. Furthermore,
we have studied the adaptive cereal response while creating lateral
roots, called Xerobranching, where the root tips are not in contact
with wet soil. Our findings suggest that abscisic acid acts as a key
signaling molecule and this new mechanism enables the roots to
react quickly to changes in soil profile and water availability.

In order to characterize the hormonal changes associated with
reaction to abiotic and biotic stress, phytohormonal dynamics was
compared to different plant species. The influence of drought on
Chinese cabbage (Brassica rapa ssp. Pekinensis), cabbage (B.
oleracea var. Capitata) and kale (B. oleracea var. Acephala) and
stress response observed at the hysiological, biochemical and
hormonal level. The results showed that the tolerance to drought
in Brassicaceae is controlled by increasing the endogenous levels of
auxins, cytokinins, abscisic acid and salicylic acid, and lowering
levels of active brassinosteroids. In addition, comparative hormo-
nal analysis of different types of cabbage showed a correlation
between phytohormones and tolerance to stress of salinity. Toler-
ant varieties (cabbage and kale) showed greater stability in hormo-
nal profiles compared to the more sensitive species (Chinese cab-
bage). Overall, these results show that complex hormonal profiling
provides important information for understanding all signaling
pathways associated with plant adaptation to various stimuli from
the environment.
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GENETICKE ZDROJE ZELENIN A SPECIALNICH PLODIN
GENETIC RESOURCES OF VEGETABLES AND SPECIAL CROPS

1) Konzervace a hodnoceni genetické diverzity genetickych zdroja
zelenin, IéCivych, aromatickych a kofeninovych rostlin a hub

V aktivnich a zakladnich kolekcich je zafazeno celkem 10272 polo-
zek genovych zdrojU, z toho 887 poloZek se mnoZi vegetativné. Ve
srovnani s minulym rokem se sbirky rozrostly o 169 novych polo-
Zek, uzivatelé obdrzeli 91 polozek. Pracovnici premnozili 306 polo-
zek semennych druhl a 904 poloZek vegetativné mnozenych druh
a 199 polozek semennych druhd bylo pfevedeno ke dlouhodobému
uchovani do Genové banky VURV v Praze — Ruzyni. V kryobance
VURV je ulozeno 147 polozek rodu Allium. Do informaéniho systé-
mu Grin Czech byla predana pasportni data o 19 novych polozkach.
V pribéhu vegetacni sezony byla ziskana popisna data u 556 polo-
Zek, popisna data tykajici se 105 poloZek byla preddna do IS Grin
Czech. Bylo optimalizovano sloZeni oficialni sbirky jedlych a IéCivych
hub, ktera nyni zahrnuje celkem 136 kmend, které byly zalohovany
ulozenim v kryobance VURV.

Taxonomicka revize matefidousek prokazala, Ze nékteré genotypy
byly kontaminovany vyskytem rostlin jinych nez origindlnich druh(
matefidousek ¢ mezidruhovymi k¥izenci. Zpétna selekce plvodnich
genotypU neni mozna, resp. byla by pfilis zdlouhava a neekonomic-
ka, a proto byly dotéené genové zdroje z kolekce vylouceny. Bylo
zjisténo, Ze stafi porostu fenyklu ovliviiuje obsah silice v plodech,
ale nema vliv na jeji slozeni; velikost fenyklovych nazek nema vliv
na jejich obsah silice.

2) Optimalizace péstebnich technologii vybranych druht zelenin a
specidlnich plodin Experiment zaméfeny na umélé péstovani
smrzd ve venkovnim prostiedi potvrdil hypotézy o moZnostech
péstovani smrzl v CR a byly zahdjeny dal$i experimenty zamérené
na optimalizaci sloZeni péstebnich substrat(i, podminek péstovani a
selekci kmen( vhodnych pro venkovni péstovani.

3) Studium rezistence vybranych zelenin a specidlnich plodin
k chorobam a skddctim

V podminkach infekéniho pole a na kontrolnim nezamoreném
pozemku bylo hodnoceno na toleranci vi¢i Plasmodiophora brassi-
cae celkem 54 genotypl brukvovitych zelenin. Nejvyssi koeficient
tolerance byl zjistén u odrddy pekingského zeli Kyoto no. 2, ¢inské-
ho zeli Nagaoka Tafeta, krmné kapusty Inka, tufinu Landrace

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

Active and basic collections contain a total of 10,272 items of ge-
netic resources, of which 887 items reproduce vegetatively. Com-
pared to the previous year, the collection grew by 169 new items,
users received 91 items. Workers multiplied 306 items of seed
species and 904 items of vegetatively reproduced species and 199
items of seed species were transferred for long-term preservation
the Genetic bank of Crop Research Institute in Prague - Ruzyné.
There are 147 items of Allium genus in the cryobank. Passport data
of 19 new items have been passed to the Grin Czech information
system. During the growing season, descriptive data were obtained
for 556 items, data regarding 105 items were submitted to Grin
Czech IS. The composition of the official collection of edible and
medicinal mushrooms has now been optimized and includes a total
of 136 strains which have been backed up by depositing in the CRI
cryobank.

Taxonomic revision of the thyme has shown that some genotypes
have been contaminated by the occurrence of plants other than
the native species or interspecific hybrids. Back selection of original
genotypes is not possible, or it would be too long and uneconomic.
Therefore, the affected genetic resources were excluded from the
collection. It has been found that the age of the fennel tree affects
the content of essential oils in the fruit, but does not affect its
composition; the size of the fennel achene has no effect on their
essential oil content.

2) Optimization of growing technologies of selected vegetables
and special crops

Experiment focused on artificial cultivation of morels in outdoor
environment confirmed the hypothesis about the possibilities of
cultivation of morels in the Czech Republic. Other experiments
aimed at optimizing the composition of growing substrates, grow-
ing conditions and selection of strains suitable for outdoor cultiva-
tion have been initiated.

Fenotypova diverzita semen rodu Pisum L. / Phenotypic seeds diversity of genus Pisum L.
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(Terchova), brokolice Early Purple Head a hlavkového zeli Kfimické.
Sledovani skadcd ¢esneku kuchyriského ukézalo pfitomnost kvétil-
ky cibulové (Delia antiqua). U papriky vysazené v polnich podmin-
kach byl zaznamendn vyskyt msice broskvornové (Myzus persicae).
V kolekci rodu Pisum byly vybrany a namnozeny semenné vzorky
54 introgresnich linii pro testovani ve sklenikovych podminkach na
odolnost k Erysiphe pisi.

4) Vyvoj novych bioanalytickych metod pro analyzu pfirodnich
produktt

Jako dostatecné ucinny zplsob extrakce fytokanabinoidd z rostlin-
ného materiadlu byla potvrzena prosta extrakce ethanolem podpo-
fena sonifikaci. Pro dosazZeni uspokojivé pfesnosti méreni je nutné
biologicky material nejen kvalitné vysusit, ale i rozemlit velmi jem-
né. Metody koncové analyzy jsou shodné spolehlivé. Z pohledu
univerzalnosti pouziti je vSak metodu GC-MS mozZné oznalit za
nejlepsi.

5) Molekuladrné biologické analyzy vybranych genetickych zdroji

Prostfednictvim Sangerovy sekvenace ITS nrDNA, pfipadné jinych
jadernych lokusG (LSU nrDNA, EF-1a, RPB1, RPB2), byly genotypo-
vany nové sbérové vzorky a herbarové polozky rodu Morchella z
dalSich verejnych ¢i nevefejnych herbarovych sbirek, aby bylo
mozZno provést taxonomickou revizi a zmapovat vyskyt rdznych
druh@ smrzii z pokud mozno co nejvétsiho izemi CR. Taxonomicka
revize rodu smr? ukazala, 7e v CR se vyskytuje celkem 11 riiznych
fylospecii. Na zdkladé nasich vysledki byla nalezena jedna zcela
nova fylospecie, ostatni odpovidaji jiz dfive popsanym fylospeciim
nebo komplexiim nékolika (pravdépodobné dfive chybné vylise-
nych) fylospecii, jez nelze rozlisit na zakladé jakychkoliv dostupnych
dat. Obecné nebyl prokazan zasadni rozdil v zastoupeni jednotli-
vych fylospecii v rGznych ¢astech republiky (urcité rozdily Ize pricist
spise nedostate¢nému sbéru vzork( z danych oblasti), byla ale
zaznamendna vazba na urcité typy stanovist, pfipadné dfeviny na
nich rostouci. Molekuldrni analyza druhu Lactuca dregeana ukazala
nékolik unikdtnich mutaci na lokusech ITS a gshl a dokazuje odlis-
nost druhu od jeho blizkych pfibuznych L. serriola a L. sativa, které
nelze na studovanych lokusech rozlisit. Morfologické a molekularni
srovnani L. dregeana z plvodni lokality a poloZek udrZovanych v
genovych bankach pod nazvem L. dregeana ukazalo, Ze se jedna o
polozky druhu L. serriola.
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3) Study of the resistance of selected vegetables and special crops
to diseases and pests

In the conditions of an infectious field and on the control uncon-
taminated plot, a total of 54 genotypes of cruciferous vegetables
have been tested for tolerance to Plasmodiophora brassicae. The
highest tolerance coefficient has been shown by a variety of Chi-
nese cabbage Kyoto no. 2, Chinese cabbage Nagaoka Tafeta, Inca
feed cabbage, Landrace turnip (Terchova), Early Purple Head broc-
coli and Kfimické cabbage. Tracking garlic pests has shown the
presence of Delia antiqua. The occurrence of peach aphids (Myzus
persicae) has been recorded in peppers planted under field condi-
tions. In the collection of the Pisum genus, seed samples of 54
introgression lines have been selected and reproduced for testing
for resistance to Erysiphe pisi under greenhouse conditions.

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

As a sufficiently efficient method of extracting phytocanabinoids
from the plant material, the simple extraction by ethanol support-
ed by sonication has been confirmed. To achieve satisfactory meas-
urement accuracy, it is necessary not only to drain the biological
material thoroughly, but also grind it very finely. Final analysis
methods are equally reliable. However, from regarding the univer-
sality of use, the GC-MS method can be considered the best.

5) Molecular biological analyses of selected genetic resources

Through the Sanger sequencing of ITS nrDNA or other nuclear locus
(LSU nrDNA, EF-l1a, RPB1, RPB2), new samples and herbarium
items of the Morchella genus from other public or non-public her-
barium collections have been genotyped in order to perform a
taxonomic revision and map the occurrence of various types of
morels from the largest possible area of the Czech Republic. A
taxonomic revision of the morel genus has shown that there are 11
different phylospecies in the Czech Republic. Based on our results,
one totally new phylospecie has been found, the others corre-
spond to previously described phylospecies or complexes of sever-
al (probably formerly misidentified) phylospecies that cannot be
distinguished on the basis of any available data. Generally, there
has been no significant difference in the representation of individu-
al phylospecies in different parts of the republic (some differences
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MS/MS chromatograms corresponding to reaction mixture of GR24 and 4-methoxybenzylamine (A), and ammonium hydroxide (B), and UV
profiles of corresponding compounds and reaction products. (1) GR24; (2) ABC-Nu (two geometric isomers); (3) D-Nu; (4) formylated ABC.
MS/MS chromatogramy odpovidajici rekéni smési GR24 a 4-methoxybenzylaminu (A), GR24 a hydroxide amonného, dale jsou uvedeny UV
profily danych sloucenin a reakénich produktt (1) GR24; (2) kruhy ABC-nukleofil (dva geometrické isomery); (3) kruh D-nukleofil; (4) formy-

lované kruhy ABC.
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PUBLIKOVANE VYSLEDKY
PUBLISHED RESULTS

Védci Centra publikovali 156 ¢lank vimpaktovanych ¢asopisech,
tfi kapitoly v knihach a dva ¢lanky v recenzovanych neimpaktova-
nych ¢asopisech. Primérny impaktovy faktor (IF) Cinil 4,63.

Védecti pracovnici se podileli jako spoluautofi na ¢lancich v ¢asopi-
sech jako napf. Science (41,058), Nature Nanotechnology (37,49),
Annual Review of Plant Biology (18,712), Genome Biology (13,214),
Trends in Plant Science (12,149) nebo Nature Plants (11,471).

Rozdéleni ¢lankd v ¢asopisech dle impaktového faktoru je patrné
z grafu.
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A total of 156 papers in impacted journals, two scientific books and
three scientific book chapters were published in 2018 as well as
two papers in reviewed non-impacted journals. The average impact
factor (IF) was 4,63.

Scientists of the Centre co-authored papers published in journals
such as Science (41,058), Nature Nanotechnology (37,49), Annual
Review of Plant Biology (18,712), Genome Biology (13,214), Trends
in Plant Science (12,149), or Nature Plants (11,471).

The graph below represents the distribution of papers in journals
according to their impact factor.

Rozdéleni publikaci dle impaktového faktoru / Division of papers according to impact factor

Pocet publikaci a impaktovy faktor v letech 2011 - 2018
Number of papers and impact factor in years 2011 - 2018

Pocet publikaci

Number of papers 48 80

80 110 144 147 146 161

*) V roce 2014 byly vydany ¢tyti ¢lanky v prestiznim ¢asopise Science.

*) Four papers were published in prestious Science journal in 2014.
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Publikované vysledky

Science, Nature Family a dalSi TOP publikace

Pinnola A, Alboresi A, Nosek L, Semchonok D, Arshad R, Trotta A, Barozzi F, Koufil R, Dall’Osto L, Aro EM, Boekema EJ, Bassi R (2018) A
Lhcb9-dependent photosystem | megacomplex induced under low light in Physcomitrella patens. Nat. Plants 4, 910-919; DOI: 10.1038/
s41477-018-0270-2

Robert HS, Park C, Gutierrez CL, Wojcikowska B, Péncik A, Novak O, Chen JY, Grunewald W, Dresselhaus T, Friml J, Laux T (2018) Maternal
auxin supply contributes to early embryo patterning in Arabidopsis. Nat. Plants 4, 548-553; DOI: 10.1038/s41477-018-0204-z

The International Wheat Genome Sequencing Consortium incl. Dolezel J, Bartos J, HoluSova K, Plihal O, Abrouk M, Balcirkova B, Simkova H,
Toegelova H, Tulpova Z (2018) Shifting the limits in wheat research and breeding using a fully annotated reference genome, Science 361;
DOI: 10.1126/science.aar7191

Ovetka M, von Wangenheim D, Tomanéék P, Samajova O, Komis G, Samaj J (2018) Multiscale imaging of plant development by light-
sheet fluorescence microscopy. Nat. Plants 4, 639-650; DOI:10.1038/s41477-018-0238-2

Panacek A, Kvitek L, Smékalova M, Vedefova R, Kolai M, Roderova M, Dycka F, Sebela M, Prucek R, Tomanec O, Zbofil R (2018) Bacterial
resistance to silver nanoparticles and a way how to overcome it. Nat. Nanotechnol. 13, 65-71; DOI: 10.1038/s41565-017-0013-y

Komis G, Samajova O, Ovecka M, Samaj J (2018) Cell and Developmental Biology of Plant Mitogen-Activated Protein Kinases. Annu. Rev.
Plant Biol. 69, 237-265; DOI: 10.1146/annurev-arplant-042817-040314

Ajani H, Jansa J, Képrulioglu C, Hobza P, Krystof V, Lycka A, Lepsik M (2018) Imidazo[1,2-c]pyrimidin-5(6H)-one as a novel core of cyclin-
dependent kinase 2 inhibitors: Synthesis, activity measurement, docking, and quantum mechanical scoring. J Mol Recognit. 23:e2720; DOI:

10.1002/jmr.2720

Akpinar BA, Biyiklioglu S, Alptekin B, Havrankova M, Vrana J, DoleZel J, Distelfeld A, Hernandez P, The IWGSC, Budak H (2018) Chromosome
-based survey sequencing reveals the genome organization of wild wheat progenitor Triticum dicoccoides. Plant Biotechnol. J. 16, 2077-
2087; DOI: 10.1111/pbi.12940

Bahaji A, Almagro G, Ezquer |, Gamez-Arcas S, Sanchez-Lopez AM, Munoz FJ, Barrio RJ, Sampedro MC, De Diego N, Spichal L, Dolezal K,
Tarkowska D, Caporali E, Mendes MA, Baroja-Fernandez E, Pozueta-Romero J (2018) Plastidial Phosphoglucose Isomerase Is an Important
Determinant of Seed Yield through Its Involvement in Gibberellin-Mediated Reproductive Development and Storage Reserve Biosynthesis
in Arabidopsis. Plant Cell 30, 2082-2098; DOI: 10.1105/tpc.18.00312

Balarynova J, Danihlik J, Fellner M (2018) Changes in plasma membrane aquaporin gene expression under osmotic stress and blue light
in tomato. Acta Physiol. Plant. 40, 27-34, DOI:10.1007/s11738-017-2602-7

Baluska F, Strnad M, Mancuso S (2018) Substantial Evidence for Auxin Secretory Vesicles. Plant Physiol. 176, 2586-2587; DOI: 10.1104/
pp.18.00316

Barbusc¢akova z, Kozubikova H, Zalesak F, Dolezal K, Pospisil J (2018) General approach to neolignan-core of the boehmenan natural
product family. Monatsh. Chem. 149, 737-748; DOI: 10.1007/s00706-017-2132-4

Becka M, Vilkové M, Soral M, Potodria |, Breza M, Béres T, Imrich J (2018) Synthesis and isomerization of acridine substituted 1,3-thiazolidin
-4-ones and 4-oxo-1,3-thiazolidin-5-ylidene acetates. An experimental and computational study. J Mol Struct. 1154, 152-164; DOl
10.1016/j.molstruc.2017.10.046

Béres T, Dragull K, Pospisil J, Tarkowska D, Danc¢dk M, Biba O, Tarkowski P, Dolezal K, Strnad M (2018) Quantitative Analysis of Ingenol
in Euphorbia species via Validated Isotope Dilution Ultra-high Performance Liquid Chromatography Tandem Mass Spectrometry. Phyto-
chem. Anal. 29, 23-29; DOI: 10.1002/pca.2711

Bildziukevich U, Rarova L, Saman D, Wimmer Z (2018) Picolyl amides of betulinic acid as antitumor agents causing tumor cell apoptosis.
Eur. J. Med. Chem. 145, 41-50; DOI:10.1016/j.ejmech.2017.12.096

Bilyeu K, Skrabisova M, Allen D, Rajcan |, Palmquist DE, Gillen A, Mian R, Jo H (2018) The interaction of the soybean seed high oleic acid oil
trait with other fatty acid modifications. J. Am. oil Chem Soc. 95, 39-49; DOI: 10.1002/aocs.12025

Blehova A, Skorikova M, Samajova O, Kastier P, Matusikova | (2018) Maize miniendosperm proliferation in vitro is characterized by tra-
cheary element formation. Plant Cell Tiss. Org. 135, 455-462; DOI: 10.1007/s11240-018-1478-6

Bucek J, Zatloukal M, Havli¢ek L, Plihalova L, PospisSil T, Novak O, Dolezal K, Strnad M (2018) Total synthesis of [N-15]-labelled C6-
substituted purines from [N-15]-formamide-easy preparation of isotopically labelled cytokinins and derivatives. Roy. Soc. Open Sci.
5:181322; DOI: 10.1098/rs0s.181322

Cejnar P, Ohnoutkova L, Ripl J, VIcko T, Kundu JK (2018) Two mutations in the truncated Rep gene RBR domain delayed the Wheat dwarf
virus infection in transgenic barley plants. J. Integr. Agr. 17, 2492-2500; DOI: 10.1016/52095-3119(18)62000-3

Cucinotta M, Manrique S, Cuesta C, Benkova E, Novak O, Colombo L (2018) CUP-SHAPED COTYLEDON1 (CUC1) and CUC2 regulate cytokinin
homeostasis to determine ovule number in Arabidopsis. J. Exp. Bot. 69, 5169-5176; DOI: 10.1093/jxb/ery281

Cakar J, Lojo NK, Haveri¢ A, Hadzi¢ M, Lasi¢ L, Zeljkovié¢ SC, Haveri¢ S, Bajrovi¢ K (2018) Satureja subspicata and S. horvatii Extracts Induce
Overexpression of the BCI-2 Family of Anti-apoptotic Genes and Reduce Micronuclei Frequency in Mice. Natural Product Communications,
13,723-726

Dancéak M, Hrone$ M, Sochor M, Sochorova Z (2018) Thismia kelabitiana (Thismiaceae), a new unique Fairy Lantern from Borneo poten-
tially threatened by commercial logging. Plos One 13:0203443; DOI: 10.1371/journal.pone.0203443
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Danihlik J, SkrabiSova M, Lenobel R, Sebela M, Omar E, Pet¥ivalsky M, Crailsheim K, Brodschneider R (2018) Does the Pollen Diet Influen-
ce the Production and Expression of Antimicrobial Peptides in Individual Honey Bees? Insect 9:79; DOI: 10.3390/insects9030079

de la Fuente AG, Traldi F, Siroka J, Kretowski A, Ciborowski M, Otero A, Barbas C, Godzien J (2018) Characterization and annotation of oxidi-
zed glycerophosphocholines for non-targeted metabolomics with LC-QTOF-MS data. Anal. Chim. Acta 1037, 358-368; DOI: 10.1016/
j.aca.2018.08.005

Dhandapani P, Song J, Novak O, Jameson PE (2018) Both epiphytic and endophytic strains of Rhodococcus fascians influence transporter
gene expression and cytokinins in infected Pisum sativum L. seedlings. Plant Growth Regul. 85, 231-242; DOI: 10.1007/s10725-018-0387-3

Diaz M, Pecinka A (2018) Scaffolding for Repair: Understanding Molecular Functions of the SMC5/6 Complex. Genes 9:36; DOI: 10.3390/
genes9010036

Dolezel J, Cizkova J, Simkova H, Barto$ J (2018) One Major Challenge of Sequencing Large Plant Genomes Is to Know How Big They Re-
ally Are. Int. J. Mol. Med. 19, 3554; DOI: 10.3390/ijms19113554

Dube L, Naidoo KK, Arthur GD, Aremu AO, Gruz J, Subrtova M, JaroSova M, Tarkowski P, Dolezal K (2018) Regulation of growth, nutritive,
phytochemical and antioxidant potential of cultivated Drimiopsis maculata in response to biostimulant (vermicompost leachate, VCL) appli-
cation. Plant Growth Reg. 86, 433-444; DOI: 10.1007/s10725-018-0441-1

Dvorakova M, Hylova A, Soudek P, Retzer K, Spichal L, Vanek T (2018) Resorcinol-Type Strigolactone Mimics as Potent Germinators of the
Parasitic Plants Striga hermonthica and Phelipanche ramosa. J. Nat. Prod. 81, 2321-2328; DOI: 10.1021/acs.jnatprod.8b00160

Edwards KD, Takata N, Johansson M, Jurca M, Novak O, Hénykova E, Liverani S, Kozarewa I, Strnad M, Millar AJ, Ljung K, Eriksson ME (2018)
Circadian clock components control daily growth activities by modulating cytokinin levels and cell division-associated gene expression in
Populus trees. Plant. Cell Environ. 41, 1468-1482; DOI:10.1111/pce.13185

Egertova Z, Dobbeler P, Sochor M (2018) Octosporopsis erinacea and Octospora kelabitiana (Pezizales) — two new hepaticolous ascomy-
cetes from Borneo. Mycol. Prog. 17, 103-113; DOI: 10.1007/s11557-017-1354-5

Egertova Z, Eckstein J, Sochor M, Vega M (2018) Lamprospora sylvatica (Pyronemataceae), a new bryophilous ascomycete on Dicranum
montanum. Phytotaxa 357, 17-29; DOI: 10.11646/phytotaxa.357.1.2

Fan LG, Zhao L, Hu W, Li WN, Novék O, Strnad M, Simon S, Friml J, Shen JB, Jiang LW, Qiu QS (2018) Na+, K+/H+ antiporters regulate the pH
of endoplasmic reticulum and auxin-mediated development. Plant Cell Environ. 41, 850-864; DOI: 10.1111/pce.13153
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PATENTY, UZITNE VZORY A APLIKOVANE VYSLEDKY
PATENTS, UTILITY MODELS AND APPLIED RESULTS

Dosazené nové vysledky védy a vyzkumu, u kterych je mozné chranit prava pridmyslového vlastnictvi, jsou pfihlasovany k vhodné formé
ochrany. Nejcastéji ceskou prihlaskou vynalezu, pfipadné prihlaskou dle dohody Patent Cooperation Treaty (PCT), v nékterych ptipadech
pfihlaskou uZitného vzoru.

Pro udélené patenty a registrované uZitné vzory jsou nasledné vyhledavani potencidlni komer¢ni partnefi, ktefi maji zdjem o poskytnuti
licenénich prav. Patentované vysledky s komerénim potencidlem byvaji dale dopracovévany tak, aby byly co nejlépe pfipraveny pro ob-
chodni uplatnéni. Lze uvést pfevod vyroby latek z laboratorniho do poloprovozniho méfitka, stabilitni studie, nékteré specializované testy
apod. Jiz patym rokem jsou pro pripravné komercializa¢ni kroky vyuZivany i programy typu ,proof-of-concept”, v roce 2018 konkrétné
TACR GAMA.

V roce 2018 byla udélena primyslové pravni ochrana v podobé péti zahrani¢nich patentl (z toho ¢tyti americké), jednoho jihoafrického a
jednoho uZitného vzoru.

Research and development results with the potential for commercial utilization are protected by appropriate industrial property rights.
Commonly used ways of protection are patents, both Czech and international, and utility models.

Potential commercial partners are sought after for commercialization of granted patents and registered utility models. Patented results
with commercial potential are further developed to be ready for commercialization. Transformation of substance preparation from labora-
tory to pilot plant scale, stability study, special testing etc. can be mentioned. Financial sources such as ,proof-of-concept” are used for
preparation of commercial use of these results already for fourth year (TACR GAMA programme).

In 2018, four international patents (two of which US patents), one patentin South Africa and one utility model were granted.

Pocet patentl a uZitnych vzoria v letech 2011 - 2018
Number of patents and utility models in years 2011 - 2018

0

Udélené patenty
Patents granted

Dolezal K, Plihalova L, Vylicilova H, Zatloukal M, Plihal O, Voller J, Strnad M, Bryksova M, Vostalova J, Rajnochové Svobodova A, Ulrichova J,
Spichal L (2018) 6-aryl-9-glycosylpurines and use thereof, Univerzita Palackého v Olomouci, US patent ¢. 10,100,077

Dolezal K, Plihalova L, Vyli¢ilova H, Zatloukal M, Plihal O, Voller J, Strnad M, Bryksova M, Vostalova J, Rajnochova Svobodova A, Ulrichova J,
Spichal L (2018) 6-aryl-9-glycosylpurines and use thereof, Palacky University Olomouc, US patent No. 10,100,077

Zahajska L, Nisler J, Kadlecova A, Zatloukal M, Gruz J, Voller J, Dolezal K, Strnad M (2018) 6,8-disubstituted-9-(heterocyclyl)purines, com-
positions containing these derivatives and their use in cosmetic and medicinal applications, Univerzita Palackého v Olomouci a Ustav
experimentalni botaniky AV CR, v. v. i., US patent & 10,093,675

Zahajska L, Nisler J, Kadlecova A, Zatloukal M, Gruz J, Voller J, Dolezal K, Strnad M (2018) 6,8-disubstituted-9-(heterocyclyl)purines, com-
positions containing these derivatives and their use in cosmetic and medicinal applications, Palacky University Olomouc and Institute of
Experimental Botany AS CR, v. v. i., US patent No. 10,093,675

Nisler J, Zatloukal M, Spichal L, Koprna R, Dolezal K, Strnad M (2018) 1,2,3-thiadiazol-5yl-urea derivatives, use thereof for regulating plant
senescence and preparations containing these derivatives, Univerzita Palackého v Olomouci a Ustav experimentalni botaniky AV CR, v.
v.i., US patent ¢. 9,993,002

Nisler J, Zatloukal M, Spichal L, Koprna R, Dolezal K, Strnad M (2018) 1,2,3-thiadiazol-5yl-urea derivatives, use thereof for regulating plant
senescence and preparations containing these derivatives, Palacky University Olomouc and Institute of Experimental Botany AS CR, v. v.
i., US patent No. 9,993,002

Nisler J, Zatloukal M, Spichal L, Koprna R, Dolezal K, Strnad M (2018) 1,2,3-thidiazol-5yl-urea derivatives, use thereof for regulationg plant
senescence and preparations containing these derivatives, Univerzita Palackého v Olomouci a Ustav experimentalni botaniky AV CR, v.
v. i., jihoafricky patent ¢. 2017/01338

Nisler J, Zatloukal M, Spichal L, Koprna R, Dolezal K, Strnad M (2018) 1,2,3-thidiazol-5yl-urea derivatives, use thereof for regulationg plant
senescence and preparations containing these derivatives, Palacky University Olomouc and Institute of Experimental Botany AS CR, v. v.
i., patent in South Africa No. 2017/01338

Havligek L, Sturc A, Krystof V, Jorda R, Pospisil T, Zahler S, Vollmar A, Strnad M (2018) 5-substituted 7-(4-(2-pyridyl)phenylmethylamino)-3
-isopropylpyrazolo-4,3-d-pyrimidines, Univerzita Palackého v Olomouci a Ustav experimentalni botaniky AV CR, v. v. i., US patent &. US
9,957,273

Havli¢ek L, Sturc A, Krystof V, Jorda R, Pospisil T, Zahler S, Vollmar A, Strnad M (2018) 5-substituted 7-(4-(2-pyridyl)phenylmethylamino)-3
-isopropylpyrazolo-4,3-d-pyrimidines, Palacky University Olomouc and Institute of Experimental Botany AS CR, v. v. i., US patent No. US
9,957,273

Spichal L, Humplik J, Mazura P, Obr T (2018) Péstebni folie s postupnym uvolfiovanim

bioaktivnich latek, Univerzita Palackého v Olomouci a INVOS s.r.o., uZitny vzor ¢. 31457.

Spichal L, Humplik J, Mazura P, Obr T (2018) Foil with subsequential release of bioactive substances, Palacky University Olomouc and
INVOS s.r.o., utility model 31457.
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RESENE GRANTY
CURRENT GRANTS

Védelti pracovnici realizuji kazdoro¢né celou fadu grantovych
projektd podpofenych z eskych a zahrani¢nich grantovych zdrojd,
které jsou vyznamné pro podporu védecké ¢innosti Centra.

Vroce 2018 pokracovalo feseni 40 grantl zahajenych v pfedcho-
zich letech. Skoncila realizace 19 grantl a byly zahajeny prace
na 7 novych grantech.

Prostiedky ziskdvané z grant(l jsou vyznamnym finan¢énim zdrojem
pro zajisténi provozu Centra. Vroce 2018 pokracovala realizace
projektu UdrZitelny rozvoj vyzkumu v Centru regionu Hana podpo-
feného z Ndrodniho programu udrZitelnosti I. Dotace je vyuZivana
na pokryti vyznamné &asti provoznich nakladd a k nakupu naklad-
nych pfistroju. Ziskana podpora na obdobi 2014—2018 ¢ini pFes
393 milionu korun, celkové ndklady projektu prevysuji jednu miliar-
du korun, zbytek uhradi Centrum zvlastnich zdroji. Schvélend
podpora bude vyuZita k dosazeni novych mezinarodné uznatelnych
vysledk vyzkumu a vyvoje, k dalS$imu rozvoji mezinarodni spolu-
prace, uplatnéni vysledkd v inovacich a k vytvoreni podminek pro
zaméstnance a mobilitu vyzkumnych pracovnikd.

Vroce 2018 byly opét vyuZivany programy typu ,proof-of-
concept“ (TACR GAMA) pro patentovou ochranu a dopracovéni
komeréné nadéjnych vysledkl védy a vyzkumu. S vyuZitim téchto
finan¢nich zdroju je rychleji pfipravovédna komercializace a vyhleda-
vani komercnich partnerd.
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Researchers of the Centre perform number of grant projects each
year financed from Czech and foreing grant providers. These funds
are important to support scientific activities of the Centre.

In 2018 the realization of 40 research projects started in previous
years continued. Realization of 19 grants were completed and work
on 7 new research projects stared.

Grant award incomes are a significant financial resource for opera-
tion of the Centre. Realization of project Sustainability of Research
Development at the Centre of the Region Hana supported by Na-
tional Sustainability Program | continued in 2018. The project co-
vers significant part of operational costs and purchase of expensive
instruments. Financial volume of the grant is 393 million CZK for
the period 2014 — 2018, and total project costs are more than 1
billion CZK. The difference will be covered by the Centre using its
own sources. Financial support will be used to achieve new inter-
nationally acceptable R&D results to develop international cooper-
ation, to support innovation process and to prepare conditions for
employees and for mobility of researchers.

In 2018 financial sources of ,proof-of-concept” type (TACR GAMA)
were used for industrial property rights protection and for finaliza-
tion of commercially perspective R&D results so commercialization
and search for potential commercial partners is accelerated using
these funds.

Akademicka prémie Praemium Academiae 2012, prof. Dolezel

(zapotteno do institucionalnich prostredka)
Praemium Academiae 2012
(included into Institutional incomes)

2012-2018 2 500

I |
<
(@]
e

NPU |

LO1204, Udrzitelny rozvoj vyzkumu Centrum regionu Hang, prof. Frébort

2014-2018 74 135

Sustainable development of research in the Centre of the Region Hana

TACR

Support of bumble-bees in landscape

TH01030748, Podpora ¢meldkl v krajiné, spolutesitelé Ing. Dusek, Ing. Duskova

2015 - 2018 672

QJ1510047, Vyuziti synergickych Gcinkd konopi, medu a propolis pro podptr-
nou lécbu infekci mlécné Zlazy, spoluresitelé Ing. Dusek, Ing. Duskova

Utilisation of synergic effects of cannabis, honey and propolis for supportive therapy of mammary
gland infection

NAZV

proces patogeneze, doc. Galuszka

Hypocreales

GA16-10602S, Vliv fytohormont produkovanych houbami fadu Hypocreales na

2015 -2018 536

2016 - 2018 2238

Role of fungus-borne phytohormones in the virulence process of plant pathogens from order

GA16-24313S, Charakterizace organizace mikrotubult béhem bunééného déle-

GACR

ni, ristu a morfogeneze rostlin pomoci superresolu¢ni mikroskopie, Dr. Komis

2016 -2018 1690

Revisiting microtubule organization during plant cell division, growth and morphogenesis by

superresolution microscopy
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GJ16-07366Y, Regulace enzymatickych aktivit v masozravych rostlinach, Dr.
Pavlovi¢

Regulation of enzymes activities in carnivorous plants

GA16-16992S, Chromosomova genomika Agropyron cristatum, planého pfi-
buzného psenice seté, Dr. Vrana

Chromosome genomics of Agropyron cristatum, a wild relative of wheat

GA16-08698S, Plvod a evoluce pohlavnich chromozom u dvoudomé rostliny
Rumex acetosa, Dr. SafaF

Origin and evolution of sex chromosomes in the dioecious plant Rumex acetosa

Marie Curie Actions (Innovative Training Network), SE2B - Solar Energy to
Biomass — optimization of light energy conversion in plants and microalgae,
spolufesitel Dr. Koufil

GA16-21053S, VyuZziti pfistupl ekologické genomiky k poznani adaptivniho
vyznamu dormance semen u bobovitych rostlin, spolufesitel., Dr. Hybl
Ecological genomic approaches to uncovering the adaptive significance of seed dormancy in
legumes

QJ1630301, Tvorba novych systému biologickych opatfeni pro zachovani a
rozvoj biodiverzity zemédélskych plodin a lesnich dfevin, spoluresitel, Dr.
Stavélikova

Development of the new biotechnological systems for maintenance and improvement of ag-
riculture crop and forest tree biodiversity

GA17-07805S, Editace genomu jemene systémem CRISPR-Cas - novy nastroj
pro moderni Slechténi, doc. Galuszka

CRISPR-Cas barley genome editing: prospective tool for modern breeding

GA17-23702S, Kontrola organogeneze a meristémové aktivity v modelovém
Arabidopsis Thaliana prostfednictvim rdznych rostlinotranskripénich faktord,
Dr. lkeda

Distinct transcription factor families controlling meristem activity and organogenesis

in Arabidopsis

GA17-24500S Genetické a bunécné biologické studium regulace signalizace
YODA (MAP3K4) pomoci HSP90 u huseni¢ku, prof. Samaj

Genetic and cell biology approaches to study regulation of YODA (MAP3K4) signaling by HSP90
proteins in Arabidopsis

GA17-14007S, Modulace CDK a pfibuznych molekularnich cilG u agresivnich
nehodkingskych lymfomd, prof. Strnad

Modulation of CDK and related molecular targets in aggressive non-Hodgkin lymphomas

GA17-05341S, Fyzickd mapa Ph2 regionu u hexaploidni pSenice, Dr. Bartos
Physical map of Ph2 region in hexaploid wheat

GA17-13853S, Prostorova organizace jadra mezidruhovych kfizenct rostlin,
Dr. Kopecky

Nuclear architecture in interspecific plant hybrids

GA17-14048S, Casova a prostorova charakterizace replikace pfibuznych rost-
linnych druhd s kontrastni velikosti genomd, Dr. Hfibova

Spatial and temporal characterization of DNA replication in phylogeneticaly related plant species
with contrasting genome sizes

GA17-17564S, Dynamika a evoluce multigennich lokusl pro ribozomalni RNA
u Triticeae, Dr. Simkova

Dynamics and evolution of multigene ribosomal RNA loci in Triticeae

GJ17-21581Y, Homeostaze auxinu na subcelularni rovni, Dr. Péncik
Auxin homeostasis on subcellular level

GA17-06548S, Cizoroda DNA u jeément (Hordeum spp.) — jaké mechanismy
na genomické drovni podporuji horizontalni pfenos gena u trav, spolufesitel
Dr.Safér

Foreign DNA in barley (Hordeum spp.) — are there any genomic enablers of horizontal gene
transfer in grasses?

7AMB17DEO00Q9, Studium enzymU podilejicich se na metabolismu purind, pyri-
midin0 a cytokinind v rostlinach, Dr. Kopecny

Study on enzymes involved in the metabolism of purines, pyrimidines and cytokinins in plants
7AMB17FR048, Srovnavaci studie zaklddani nodalnich korent u ryze a je¢me-

ne na molekularni a bunécné urovni, Dr. Bergougnoux-Fojtik
A comparative study of crown-root initiation at cellular and molecular levels in two cereals:
barley and rice

18-12178S, Neobvyklé strategie regulace svétla absorbovaného fotosystémem
Il u smrku ztepilého, fesitel Dr. Koufil (UP v Olomouci, spoluresitel Dr. Bartos
(UEB AV CR, v.v.i.)

Unusual light management strategies of Photosystem Il in Norway spruce.

18-23972Y, Je AHK4/CRE1 z Arabidopsis thaliana falesnym "decoy" recepto-
rem?, Dr. Zalabak
Is Arabidopsis AHK4/CRE1 decoy receptor?

GA18-07563S, Funkéni a strukturni studie rostlinnych enzyma zapojenych v
degradaci cytokininti a detoxifikaci aldehydd, fesitel prof. Strnad (UEB AV CR,

v.v.i.), spoluresitel Dr. Kopecny (UP v Olomouci)
Functional and stuctural study on plant enzymes involved in cytokinin degradation and aldehyde
detoxification
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GA18-12197S, Analyza organizace and dynamiky bunécnych jader v endosper-
GACR mu jemene, Fesitel Dr. Peginka 2018 - 2020 13807
Analysis of nuclear organization and dynamics in endosperm tissues of barley

GA18-06147S, Dynamika chromozomu Y u dvoudomych rostlin: vnitro- a mezi-

GA CR druhova analyza genomd Silene latifolia a S. dioica, fesitel Dr. Safar 2018 — 2020 994
Y chromosome dynamics in dioecious plants: intra- and interspecies genomic analysis of Silene
latifolia and S. dioica

GC18-14450, MITOCHROM: Zmény trojrozmérné struktury jaderného chroma-
GA CR (Mezinarodni  tinu rostlin v prilb&hu bunééného cyklu, prof. Dolezel
projekty) Changes in three-dimensional structure of plant core chromatine during cell cycle

QK1710302, Zvyseni odolnosti pSenic vici suchu, mrazu, padli a fuzariézam

MZe CR klasu pomoci metod genomiky a proteomiky, prof. Dolezel 2017 - 2021 1036
Increased wheat resistance to drought, frost, powdery mildew and ear fusarium using genomics
and proteomics methods

2018 - 2020 2585

NOVE ZiSKANE GRANTY SE ZAHAJENiIM RESENi V ROCE 2019
NEW GRANTS TO BE REALIZED FROM YEAR 2019

19-00598S, Studium vyvojovych roli superoxid dismutazy FeSOD1 s vyuZitim mezioborovych

GA CR metod, doc. Takac 2019 - 2021
Studies on developmental roles of ironic superoxide dismutase 1 using interdisciplinary
approach

. 19-13848S, Analyza oprav toxickych DNA-proteinovych komplexu u huseni¢ku rolniho,
GA CR dr. Ale$ Pecinka 2019 - 2021

Analyzing repair of toxic DNA-protein crosslinks in Arabidopsis

19-20303S, Struktura a evoluce karyotypu bananovniku (Geled
GACR Musaceae), dr. Eva Hfibova 2019 - 2021

Karyotype structure and evolution in the banana family (Musaceae)

19-13637S, Vliv nedvouvrstevnych lipidt a nelamelarni faze lipidd na strukturu, dyna-
GA GR miku a funkci tylakoidnich membran rostlin, spolufesitel dr. Koufil 2019 - 2021

Roles of non-bilayer lipids and non-lamellar lipid phases in the structure, dynamics and function
of plant thylakoid membranes

37
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PROJEKTY SMLUVNIHO VYZKUMU A KOMERCIALIZACNI AKTIVITY
CONTRACTUAL RESEARCH PROJECTS AND COMMERCIALIZATION ACTIVITIES

V roce 2018 bylo realizovéno vice nez 72 zakazek smluvniho vyzku-
mu v hodnoté 4,4 mil. K¢&.

Mezi tyto zakdzky patfi naptiklad specializované analyzy, velmi
ptesné kvantifikace obsahu fytohormon( v dodanych rostlinnych
materidlech, pfiprava rekombinantnich proteind, vyvoj metod
ptipravy chemickych latek, udrZovaci Slechténi, ICP-MS analyzy
kov(, izolace a sekvenovani DNA, genotypovani vzork( provadéné
pro tuzemské i zahrani¢ni objednatele s vyuZitim unikatniho know-
how Centra, dale polni pokusy a testovani latek pro navrh novych
chemickych pfipravk( pro osetfeni rostlin apod.

Na zakladé smluv o poskytnuti materialu se uskutecnilo Gplatné
testovani nékolika patentovanych latek zahrani¢nimi kosmetickymi
a agrochemickymi spole¢nostmi s cilem vyhodnotit jejich vyuZitel-
nost pfi inovacnich aktivitach téchto spolecnosti.

Spolupridce na zakadzkdch smluvniho vyzkumu probihd nejen
s komerénimi partnery, ale obdobné typy zakazek jsou realizovany i
pro subjekty z akademické sféry z CR i ze zahranidi.

Pro vyhleddvéani novych spolupraci s firmami se Centrum ucastni
akci zamérenych na pfimé setkavani s komercnimi subjekty (B2B
meetingy, ,,120 sekund”) a intenzivné vyuZivd programu Inovaéni
vouchery z programu OP PIK. V roce 2018 byly ve spolupraci
s komerénimi partnery pfipraveny a ziskany Ctyfi projekty s vyuzi-
tim tohoto programu, z nichzZ tfi jiz byly dokonceny. Zastupci Centra
se Ucastni pracovnich setkani s firmami na téma inovace
v Olomouckém kraji a odbornych veletrhi v CR i zahranici.

K pfipravé komercializace pfispiva i projekt ziskany Univerzitou
Palackého ,Efektivni transfer znalosti Univerzity Palackého
v Olomouci do praxe“ z programu TA CR GAMA. V roce 2018 CRH
dokoncilo realizaci jednoho subprojektu a t¥i nové ziskalo.

V roce 2018 i nadale probihalo vyhledavani a jednani s potencialni-
mi zdjemci o vybrané dopracované a pro komercializaci pfipravené
vysledky CRH. Obdobnd jednani a aktivity budou pokracovat v roce
2019.

V prehledu niZe jsou uvedeny nékteré spole¢nosti a instituce, pro
které byly v roce 2018 provedeny zakazky smluvniho vyzkumu,
nebo se kterymi probihala dlouhodobd vyzkumna spoluprace.

Algamo s.r.o.

AgroBioChem, s.r.o.

Allivictus, s.r.o.

BOKU, University of Natural Resources and Life
Sciences, Austria

Bioversity International, France

Cerny Seed s.r.o.

Fakultni nemocnice Olomouc

CHEMAP AGRO s.r.o.

Instituto Canario de Investigacones Agrarias,
Spain

LEAF LEARN s.r.o.

Mendelova univerzita v Brné

OlChemIm s.r.o.
Prograin ZIA, s.r.o.

TRISOL farm s.r.o.
Univerzita Karlova

Podily partnerd projektu na objemu smluvniho vyzkumu

Project partners share of contractual research volume

3029 1233

Muzeum Vychodnich Cech v Hradci Kralové
Mykologicky klub Pardubice
Nanjing Agricultural University, China

Soproni Egyetem, Hungary
Teva Czech Industries s. r. 0.
The Land Institute, USA

Verband Osterreichischer Rebveredler, Austria
West Style Agency s.r.o.
International and multi-national companies

Number of contractual research projects reached 72 in total vol-
ume 4.4 mil. CZK in year 2018.

Contractual research projects were similar to previous years, i.e.
precise analyses and phytohormones content quantification in
delivered plant samples, recombinant proteins preparation, devel-
opment of new methods for various compounds preparation, field
trials and breeding, metals ICP-MS analyses, DNA isolation and
sequencing, genotyping etc.. Implementation of the above men-
tioned projects has been enabled by the expert know-how of our
researchers.

Several patented compounds had been tested by foreing cosmetic
and agrochemical companies based on Material Transfer Agree-
ments to evaluate their properties and possible utilization in their
production.

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

The Centre takes part in different business events (B2B meetings,
“120 seconds”) and actively participates in the program of Innova-
tion Vouchers (Operational Programme Enterprise and Innovations
for Competitiveness - OP PIK programme). Four new “innovation
voucher” projects co-funded by OP PIK were submitted in coopera-
tion with commercial partners mostly from Olomouc region. Three
of these projects were already completed. Representatives of the
Centre participated in many meetings with companies focused on
innovations in the region and in trade fairs in Czech Republic and
abroad.

Preparation of commercialization is also supported by “Effective
transfer of Palacky University Olomouc results into praxis“ grant
obtained by Palacky University from TA CR GAMA programme. One
subproject started in year 2017 was finished and three new pro-
jects wer started.

Search for potential business partners and different business
meetings took place in year 2018 and would continue in year 2019.

Below are listed some companies and institutions for which con-
tractual research projects or joint development projects were
realized in year 2018.

VURV,
v.v.i. (CRI)

— 3%

126

4388



Objem smluvniho vyzkumu v letech 2011 — 2018
Volume of contractual research in years 2011 - 2018

Rok 2011 2012
Year
Objem smluvniho vyzkumu (mil.K¢) 5 859 3856

Contractual research volume (mil./CZK)

O

e

C. R HANA
2013 2014 2015 2016 2017 2018
7 496 15 401 18*2)79 7 083 4789 4388

*) Vyvoj objemu smluvniho vyzkumu odpovida zavazkim pro obdobi udrZitelnosti start-up grantu CRH, tj. do roku 2015.
*) Contractual research volume is related to sustainability commitments of Centre start-up grant (i.e. till year 2015)

VYZNAMNE AKCE CENTRA V ROCE 2018

Vedeni CRH vyzvalo ke zméné evropské legislativy

Evropska legislativa tykajici se geneticky upravenych rostlin neod-
povida aktualnimu védeckému poznani a muizZe poskodit evropské
zemédélstvi i Zivotni prostifedi. Proto je tfeba zasadit se o jeji
zménu. S timto apelem se na ¢eského premiéra a ministry zemé-
délstvi a Zivotniho prostiedi na konci roku 2018 obratili feditel
CRH Ivo Frébort a védecky feditel Jaroslav Dolezel.

Dopis byl reakci na rozhodnuti Evropského soudniho dvora, podle
néjz organismy ziskané modernimi metodami pro cilenou editaci
genomu, jako je napfiklad CRISPR/Cas9, podléhaji stejné pfisné
regulaci jako geneticky modifikované organismy. To vyzkumnici
odmitaji. Upozornili na skutec¢nost, Ze plodiny s malymi Upravami
genomu jsou stejné bezpecné jako plodiny ziskané klasickou mu-
tagenezi a tradi¢nimi metodami Slechténi. Dasledky verdiktu Ev-
ropského soudniho dvora mohou byt podle nich dalekosahlé. Roz-
hodnuti mliZe zpUsobit pfesun inovativniho zemédélského vyzku-
mu mimo Evropu a ztiZit péstovani novych odrid zemédélskych
plodin, coz snizi konkurenceschopnost evropského zemédélstvi, a
zpomali se i zavadéni metod udrzitelného zemédélstvi. Proti roz-
hodnuti Evropského soudniho dvora protestuji mnohé osobnosti
svétové védy.

Dalsi pokrok v mikroskopickém zkoumani rostlin

Dalsi vyznamny krok ve zkoumani vyvoje rostlin i jejich vnitiniho
usporadani pomoci fluorescenéni mikroskopie ucinili védci
z Oddéleni bunécné biologie CRH spolu s kolegy z Univerzity
v Nottinghamu a Max Planck Institutu molekularni bunécné biolo-
gie v Draidanech. Ve specialnim mikroskopu dokaZi sledovat
v pfirozeném stavu az nékolik dni nejen modelovou rostlinu huse-
nicek, ale také vojtésku. Vysledky publikovali v prestiznim casopi-
se Nature Plants, v némz navic nastinili celému svétu perspektivy
metody.

,Podafilo se ndm posunout dale metodu, ktera dokaze zatim jako
jedina snimat rostliny v rGznych drovnich od nitrobunééné az po
celé rostliny. Skuteénost, Ze jsme od husenicku pokrocili k vojtésce,
povazujeme za velky milnik. Rostlinu mGZzeme sledovat od nékolika
hodin az po nékolik dni podobné, jako by byla v pfirozeném pro-
stfedi. Vidime nejen jeji vyvoj, ale i interakce s vnéjsim prostfedim
a bakteriemi ve stanovenych a pfisné kontrolovanych podminkach.
Ziskame tak mnohem lepsi odpovédi na fadu biologickych a bio-
technologickych otazek,” uvedl vedouci olomoucké vyzkumné
skupiny Jozef Samaj, podle néj7 jsou ziskané informace stézejni
naptiklad pro zvyseni vynost rostlin ¢i jejich odolnosti vici nepftiz-
nivym vlivim prostfedi véetné sucha ¢i chorob. Védci hodlaji meto-
diku i nadale vylepSovat a i v ramci projektu Operac¢niho programu
Vyzkum, vyvoj a vzdélavani s ndzvem Rostliny jako prostfedek
udrzitelného globalniho rozvoje ji upravit pro vyuZiti u jecmene.

Dédicny kod psenice je i diky olomouckym védcim precten

Genom psenice seté, jedné z nejvyznamnéjSich zemédélskych
plodin, je rozlustén. V srpnu o tom v ¢lanku v ¢asopise Science
informovalo Mezinarodni konsorcium pro sekvenovani genomu
psSenice (IWGSC). Vyznamnou roli ve vyzkumu hralo olomoucké
pracoviité Ustavu experimentélni botaniky (UEB) Akademie véd
CR, které je souéasti CRH.

Trinactilety vyzkum, do néjZ se zapojilo na 200 védcu z 20 zemi, byl
postaven na metodé tfidéni chromozomud pomoci pritokové cyto-

CRH management have called for a change in European legisla-
tion

European legislation on genetically modified plants does not
correspond to current scientific knowledge and can harm Europe-
an agriculture as well as environment. Therefore, it is necessary to
strive to change it. With this appeal, CRH Director Ivo Frébort and
Scientific Director Jaroslav Dolezel addressed the Czech Prime
Minister and Ministers of Agriculture and Environment at the end
of 2018.

The letter was a response to a ruling of the European Court of
Justice, according to which organisms obtained by modern meth-
ods for targeted genomic editing, such as CRISPR / Cas9, are sub-
ject to the same strict regulation as genetically modified organ-
isms. That is what the researchers are rejecting. They have pointed
out that crops with small modifications of the genome are as safe
as crops obtained by classical mutagenesis and traditional breeding
methods. Consequences of such verdict may be far-reaching. The
decision could lead to outflow of innovative agricultural research
away from Europe, and make cultivation of new varieties of agri-
cultural crops more difficult, which will reduce the competitiveness
of European agriculture and slow down introduction of sustainable
farming methods. Many personalities of world science are pro-
testing against the ruling of the European Court of Justice.

Further progress in microscopic examination of plants

Another significant step in research of plant development and
their internal arrangement by fluorescence microscopy has been
made by scientists from the Department of Cell Biology, CRH
along with colleagues from the University of Nottingham and the
Max Planck Institute of Molecular Cell Biology in Dresden. In a
special microscope, they can watch not only the model plant of
Arabidopsis thaliana, but also alfalfa for up to several days in a
natural state. The results were published in Nature Plants, which
also outlined the perspective of the method to the whole world.

"We have succeeded in further development of a method that has
been able to scan plants from intracellular level to whole plants.
The fact that we have advanced to alfalfa from Arabidopsis is a
great milestone. We can watch the plant for a few hours up to
several days as if it were in its natural environment. We see not
only its development but also interactions with the external envi-



Chromozomy pSenice

Wheat chromosomes

metrie, kterou vyvinuli a jako jedini na svété pouzivaji pravé olo-
moucti védci. Tento postup umoznil rozdélit velkou a sloZitou
dédi¢nou informaci na mensi ¢asti — chromozomy, coZ velmi zjed-
nodusilo ¢teni DNA a nésledné usporadani prec¢tenych usekl. Olo-
moucka laborator tak dodavala DNA jednotlivych chromozoml
spolupracujicim laboratofim v rlznych ¢astech svéta. ,Ziskali jsme
cely a velmi presny text dédicné informace psenice,” uved! vedouci
Centra strukturni a funkéni genomiky rostlin UEB a védecky Feditel
CRH Jaroslav DolezZel. Podle néj nyni védci znaji sekvence viech 21
chromozom{ psenice, presné umisténi 107 891 genl a vice nei
¢ty miliont molekularnich markeru.

Dal$im pfinosem pracovisté byla ptiprava takzvanych BAC kniho-
ven, diky kterym bylo mozZné Cist delsi Useky textu dédicné infor-
mace. V neposledni fadé se vyzkumnici Uspésné vénovali i samot-
nému sekvenovani tfi z 21 chromozomi pSenice. Do vyzkumu se
zapojili i jinymi metodami, napfiklad optickym mapovanim. Diky
podrobné znalosti dédi¢né informace mohou nyni Slechtitelé rych-
leji identifikovat geny odpovidajici za vynos, kvalitu zrna, odolnost
vUci chorobam a skidctm a také geny umoznujici Iépe prekonavat
obdobi sucha. V budoucnu bude mit vysledek velky vyznam pfi
vyuZivani novych metod genetickych modifikaci.

Védci nasli cestu, jak vyrobit lidsky peptid v jecmeni

Védci z oddéleni molekularni biologie CRH vyvinuli ojedinélou
technologii, ktera muze byt zakladem pro velkokapacitni produkci
katelicidinu. Lidsky peptid, jenZ pasobi jako pfirodni antibiotikum,
dokazi ,vyrobit“ v obilce geneticky modifikovaného je¢mene.
Nova metoda by podle védcti mohla slouZit i pro pfipravu dalSich
farmaceuticky vyznamnych latek v rostlinach.

Katelicidin je jeden z nejznaméjSich antimikrobidlnich peptidd
lidské kidze, je soucdasti jeji obranné funkce pred infekénimi mikro-
organismy. Katelicidin je mozné vyuZit v lékarstvi napfiklad pfi
|éeni chronickych ran a koZznich onemocnéni. Jednou z hlavnich
prekadzek pro komeréni uplatnéni katelicidinu je ale jeho vysoka
vyrobni cena. | proto se vyzkumnici CRH rozhodli vyrobit peptid
v rostlindch, prestoze pfi tom museli prekonat fadu uskali. Peptidy
totiz maji jen omezenou stabilitu a navic mohou byt pro hostitel-
skou rostlinu toxické.

»Nejdfive jsme otestovali vliv rGznych proteinovych ¢i peptidovych
molekul na vySe zminéné faktory. Nésledné jsme navrhli rizné
varianty genu pro lidsky katelicidin a vnesli je nejprve do listd taba-
ku, kde vznikly hybridni molekuly. Po vybéru nejucinnéjsi produkéni
strategie jsme vybrané geny vnesli do jeCmene. Vypéstované
transgenni rostliny produkovaly katelicidin, a to jen v obilce,” pfibli-
Zil postup vedouci vyzkumného tymu a feditel CRH Ivo Frébort.
Védci peptid izolovali a nasledné otestovali jeho antimikrobialni
aktivitu. Prokazali, Ze takto ziskany katelicidin ¢i jeho varianty ne-
maji na samotnou rostlinu negativni vliv. Nyni je jejich cilem zvysit
mnozstvi vyprodukovaného katelicidinu v rostliné a minimalizovat
naklady spojené s jeho vyrobou i izolaci.

V ramci Tydne védy a techniky si zajemci prohlédli laboratore

Exkurzemi na pracovistich i pfednaskou o editovani genomu se
CRH pfipojilo k listopadovému Tydnu védy a techniky Akademie
véd CR. Béhem tii dnli proslo laboratofemi zhruba osm desitek
navstévnikd a pfednasku v Pevnosti poznani si vyslechlo na 150
stiedoskolaka.
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ronment and bacteria under defined and strictly controlled condi-
tions. We will get a much better response to a range of biological
and biotechnological issues," said Olomouc research group leader
Jozef Samaj, according to whom the information obtained is crucial
for increasing plant yields or resistance to adverse environmental
impacts, including drought or disease. Researchers intend to con-
tinue to improve the methodology and adapt it to use in barley
also thanks to the Operational Program Research, Development
and Education, called Plants as a means of sustainable global devel-
opment.

Genetic code of wheat has been read also thanks to Olomouc
scientists

The genome of common wheat, one of the most important agri-
cultural crops, has been decoded. In August, an International
Consortium for Wheat Genome Sequencing (IWGSC) reported on
this major event in Science magazine. An important role in this
research has been played by Olomouc scientists of the Institute of
Experimental Botany (IEB) of the Academy of Sciences, which is
part of CRH.

Thirteen years of research, involving 200 scientists from 20 coun-
tries, was based on the method of chromosome sorting via flow
cytometry developed and only used by scientists in Olomouc. This
process allowed the division of large and complex hereditary infor-
mation into smaller parts - chromosomes, which greatly simplified
DNA reading and subsequent arrangement of read sections. Olo-
mouc Laboratory thus supplied the DNA of individual chromo-
somes to collaborating laboratories in different parts of the world.
"We have obtained a very precise and very accurate text of heredi-
tary information of wheat," said Jaroslav DolezZel, head of the Cen-
ter for Structural and Functional Plant Genomics of IEB and Scien-
tific Director of CRH. According to him, scientists now know the
sequences of all 21 wheat chromosomes, the exact location of
107,891 genes and more than four million molecular markers.

Another benefit of the workplace was the preparation of so-called
BAC libraries, which allowed for reading longer sections of the text
of genetic information. Last but not least, the researchers success-
fully devoted themselves to sequencing of three of 21 wheat chro-
mosomes. Other methods, such as optical mapping, have been
involved in the research. With in-depth knowledge of hereditary
information, breeders can now identify genes responsible for yield,
grain quality, resistance to disease and pests, and genes enabling
to overcome drought. In the future, the result will be of great im-
portance in the use of new methods of genetic modification.

Scientists have found a way to produce human peptide in barley

Scientists from Department of Molecular Biology, CRH have de-
veloped a unique technology that can be the basis for a large-
scale production of cathelicidin. The human peptide, which acts
as a natural antibiotic, can be "produced" by genetically modified
barley grain. The new method, according to scientists, could also
serve to prepare other pharmaceutically important substances in
plants.

Cathelicidin is one of the most popular antimicrobial peptides of
human skin, and is part of its defensive function against infectious
microorganisms. Cathelicidin can be used in medicine for example

B

Lidsky peptid v je¢meni
Human peptide in barley



Mozné vyzvy, rizika a pfileZitosti v oblasti GMO a editovani genomu
predstavil ve své prednasce feditel CRH Ivo Frébort. Po
,rychlokurzu genetiky” pfibliZil stfedoskolakim postupy tradi¢niho
Slechténi plodin a nasledné i rostlinné biotechnologie, které se
poznatky molekularni biologie. Patfi k nim techniky vnaseni novych
gen(, uml€ovani genu a v posledni dobé nejvice vyuZivané editova-
ni genomu.

Nékteré Skoly spojily predndsku s prohlidkou védeckého centra.
Béhem exkurzi stiedoskolaci i zajemci z fada verejnosti zavitali na
Oddéleni bunécné biologie, Oddéleni molekuldrni biologie, Oddéle-
ni chemické biologie a genetiky i na partnerské pracovisté olo-
mouckého Vyzkumného Ustavu rostlinné vyroby, v.v.i. Dny otevre-
nych dvefi porfddalo i Centrum strukturni a funkéni genomiky rost-
lin Ustavu experimentalni botaniky Akademie véd CR. Jeho vyzkum-
nici predstavili mimo jiné celosvétovy projekt lusténi dédi¢né infor-
mace psenice.

Biofyzici a molekularni biologové pfiblizi vyzkum na Flofe Olo-
mouc

Letni etapa kvétinové vystavy a zahradnickych trha Flora Olo-
mouc, ktera se konala od 16. do 19. srpna na olomouckém Vysta-
visti Flora, byla s ucasti Centra regionu Hana pro biotechnologicky
a zemédélsky vyzkum. Pavilon H se proménil ve vyzkumnou labo-
ratof, v niZ biofyzici a molekularni biologové seznamovali verej-
nost s dénim uvnitf rostlin a predstavili i kuriozity z rostlinné fise.

Zatimco prvni dva dny byl program v rezii biofyzik(, po oba viken-
dové dny se o néj postarali zastupci Oddéleni molekularni biologie.
Kromé experiment( si pro vefejnost pfipravili i nékolik pfednasko-
vych blokd. Védci seznamili navstévniky s reakcemi rostlin na svét-
lo, nabidli ukazky fluorescence chlorofylu, fotosyntézy, transpirace,
pohyby rostlin, bioluminiscenci. Pfichozi se dozvédéli i o moznos-
tech genetické transformace rostlin a jejich pfinosech nejen pro
rostliny samotné, ale i pro stéle se rozsifujici lidskou populaci.
Molekularni biologové navstévniky seznamili s Uspéchy dosazenymi
na poli GMO, metodou CRISPR, predstavili stadia geneticky trans-
formovaného je¢mene.

Védci se podélili o novinky ze studia dédi¢né informace pSenice a
bananovniku

O nejnovéjSich poznatcich ve vyzkumu pSenice a bananovniku
mluvili pfedni odbornici na sympoziu Advances in Plant Geno-
mics for Crop Improvenment. V rdmci vyzkumného programu
Potraviny pro budoucnost Strategie AV21 ho v ¢ervenci pofadalo
olomoucké pracovisté Ustavu experimentélni botaniky (UEB)
Akademie véd €R. Cilem akce byla vyména poznatki potiebnych
pro rychlejsi vyvoj metod, které mohou pomoci v feseni hrozici
potravinové krize.

Historicky poprvé spolecné prednaseli a diskutovali védci, ktefi
zkoumaji dédi¢nou informaci u dvou naprosto odlisnych rostlin —
psenice a bananovniku. Metody molekularni genomiky se ale vyuzi-
vaji ve vyzkumu obou plodin. Na sympoziu vystoupili fecnici
z Belgie, Némecka, Francie, Tanzanie, Ugandy a USA. Jednim
z nejvyznamnéjsich hostt byl odbornik na vyzkum DNA bananovni-
ku Rony Swennen z belgické Lované. Ten fidi rozsahly mezinarodni
program zaméreny na sSlechténi bananovniku v Africe, ktery podpo-
ruje Nadace Billa a Melindy Gatesovych a na kterém se podili i
olomoucké pracovisté UEB.

O

N~
C. R. HANA

in the treatment of chronic wounds and skin diseases. One of the
main obstacles to commercial application of cathelicidin is its high
production cost. This is why CRH researchers have decided to pro-
duce peptides using plants, even though they have had to over-
come a number of pitfalls. Peptides have only limited stability and,
moreover, can be toxic to the host plant.

"First, we tested the effect of the above-mentioned factors on
different protein or peptide molecules. Subsequently, we designed
different variants of the human cathelicidin gene and introduced
them into tobacco leaves, where hybrid molecules originated. After
selecting the most effective production strategy, we transferred
selected genes into barley. Transgenic plants produced cathelici-
din, and only in grain," said leader of the research group and CRH
director Ivo Frébort. Scientists isolated the peptide and then tested
its antimicrobial activity. They have shown that the cathelicidin or
its variants obtained this way have no negative effect on the plant
itself. Now their goal is to increase the amount of produced
cathelicidin in the plant and minimize the costs associated with its
production and isolation.

Within the Week of Science and Technology, visitors examined
the laboratories

Excursions at workplaces and a lecture on genome editing - that
was the contribution of CRH to November Week of Science and
Technology of the Academy of Sciences of the Czech Republic.
Within three days, the labs were visited by about eight dozen
visitors, and a lecture in the Stronghold of Knowledge was attend-
ed by 150 high school students.

Possible challenges, risks and opportunities in the field of GMO and
genome editing were presented by Director of CRH Ivo Frébort in
his lecture. After the "rapid course of genetics", he introduced
traditional crop breeding and plant biotechnology, which have
been expanding since the 1980s in the content of new knowledge
of molecular biology. These include techniques for introducing new
genes, silencing genes, and most recently used genomic editing.

Some schools combined the lecture with a tour of the Science
Center. During the excursions, high-school students and other
guests visited Department of Cell Biology, Department of Molecu-
lar Biology, Department of Chemical Biology and Genetics and the
partner workplace of Crop Research Institute. An open house was
also organized by the Center for Structural and Functional Ge-
nomics of the Institute of Experimental Botany of the Academy of
Sciences of the Czech Republic. Its researchers also presented a
worldwide project of collecting hereditary information of wheat.

Biophysicists and molecular biologists brought research to the
public at Flora Olomouc

Flora Olomouc floral exhibition and horticultural market, which
took place from August 16-19 at Flora Exhibition Center in Olo-
mouc, was attended by CRH. Pavilion H was transformed into a
research laboratory where biophysicists and molecular biologists
introduced to the public what happens inside plants and intro-
duced curiosities from the plant kingdom.

While the biophysicists were in charge of the program for the first
two days, the Department of Molecular Biology worked both week-
end days. In addition to experiments, researchers have prepared
several lecture blocks for the public. Scientists introduced plant
reactions to light, provided samples of chlorophyll fluorescence,
photosynthesis, transpiration, plant movement, bioluminescence.
Visitors also learned about the possibilities of genetic transfor-
mation of plants and their benefits not only for the plants them-
selves but also for the ever-expanding human population. Molecu-
lar biologists reported on achievements in the field of GMO,
CRISPR, and presented the stages of genetically transformed bar-
ley.

Scientists have shared news about studying hereditary infor-
mation of wheat and banana

The latest advances in wheat and banana research have been
discussed by leading experts at the Advances in Plant Genomics
for Crop Improvement Symposium. As part of the research Pro-
gram Food for Future of AV21 Strategy, it was held in July by the
Olomouc worksite of Institute of Experimental Botany of the
Academy of Sciences of the Czech Republic. The aim of the event
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O Polni kazani byl opét velky zajem

Jak vypada salat kamenaé, k ¢emu slouzi marali kofen a co je to
Zizali €aj? | to se dozvédéli navstévnici Polniho kazani, které 13.
cervna poradalo na svych pozemcich olomoucké pracovisté Vy-
zkumného ustavu rostlinné vyroby, v.v.i. MozZnosti nahlédnout
do pfiprav genetického materialu pro zdejsi genobanku zelenin,
aromatickych, kofeninovych a lécivych rostlin vyuZilo vice nei
sedm desitek lidi.

Smyslem Polniho kazani je sezndmit odbornou i laickou verejnost s
¢innosti olomoucké genové banky, kterd uchovava pres 11 tisic
genetickych zdrojl, a aktudlni situaci pfi péstovani konkrétnich
druhd zelenin a lécivych a aromatickych rostlin. Zelenina a lécivé
rostliny se na pozemcich Ustavu o rozloze zhruba osm hektar(
péstuji s jedinym cilem — ziskat z nich semena. Celosvétovou rari-
tou zdejsiho pracovisté je kolekce dlouhodennich Cesnekl, na-
vstévnici se ale mohli pokochat i pohledem na prezimované a kve-
touci plochy levanduli a dalSich 1é¢ivych rostlin ¢i se zeleninami od
brukvovitych az tfeba po tykvovité. Dozvédéli se napriklad o vyuZiti
artycoku, maraliho kofene ¢i netradi¢niho druhu maty — mentha
cervina. Polni kdzdni mé dlouholetou tradici a néktefi Gcastnici se
na néj vraceji opakované.

Odbornici z deviti zemi budou jednat o Salotce

Salotka a problémy spojené s jejim uchovanim v genovych ban-
kach byly hlavnim tématem odborného setkani, které se uskuteé-
nilo 17. a 18. dubna v olomouckém pracovisti Vyzkumného usta-
vu rostlinné vyroby, v. v. i. Zacastnili se jej odbornici z deviti ev-
ropskych zemi zapojenych do spoleéného projektu financovaného
z ECPCGR (European Cooperative Programme for Plant Genetic
Resources).

Projektu se Ucastni zastupci pracovni skupiny zamérené na cibulo-
viny. Ta md celkem 64 ¢len z 36 zemi, do dvouletého projektu
s nazvem Safeguarding of potato onion ang garlic crop diversity in
North Europe — Baltic region jsou zapojeni odbornici z Estonska,
Lotysska, Litvy, Finska, Svédska, Norska, Nizozemska, Chorvatska a
Ceské republiky. Do Olomouce jich pfijely asi dvé desitky.

09H0200279
3030

Projekt je zaméreny na DNA analyzy genotypl 3alotky, ktera je
udrzovana v kolekci zi€astnénych statl. Hlavni pozornost je véno-
vana materidlim, jeZ pochazeji z oblasti Baltického mofe. Cilem je
vybrat na zakladé analyzy DNA, porovnani pasportnich Udajd a
morfologickych popisd unikatni materidly, které budou nasledné
zatazeny do systému AEGIS (A European Genebank Integrated
System). Maji pak jedine¢né postaveni a podléhaji vy$Simu stupni
ochrany,” objasnila vedouci pracovni skupiny zaméfrené na cibulo-
viny (AWG — Allium Working Group) Helena Stavélikova z Vyzkum-
ného uUstavu rostlinné vyroby, v. v. i. Védci prozkoumaji celkem
zhruba 240 vzorku Salotky. Kromé analyz vzork( je soucasti mezina-
rodni spoluprace i vyména materiald.
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was to exchange knowledge needed to develop methods that can
help resolve the imminent food crisis.

For the first time ever, scientists researching genetic information of
two completely different plants - wheat and banana, took part in
lectures and discussion side by side. However, molecular genomics
methods are used in research of both crops. There were speakers
from Belgium, Germany, France, Tanzania, Uganda and the USA

attending the symposium. One of the most important guests was a
banana researcher Rony Swennen from Leuven, Belgium. He runs
an extensive international banana breeding program in Africa,
supported by Bill and Melinda Gates Foundation, which the Olo-
mouc IEB also takes part in.

The field sermon again with a great turnout

What does a stonecutter lettuce look like, what is maral root or
what is earth-worm tea? Answers to these and other question
were given to visitors of the field sermon, organized by Olomouc
workplace of the Crop Research Institute on June 13. More than
seventy people were able to look into the preparation of genetic
material for the genetic bank of vegetables, aromatic, culinary
and medicinal plants.

The goal of the field sermon is to make expert and lay public ac-
quainted with the activity of the Olomouc genetic bank, which
keeps over 11 thousand items of genetic resources, as well as with
the current situation in growing specific types of vegetables, me-
dicinal and aromatic plants. Vegetables and medicinal plants are
grown on an eight-hectare field for the sole purpose of harvesting
their seeds. A world-wide rarity of the local workplace is a collec-
tion of garlic, but visitors can also look at the overwintered and
flowering areas of lavender and other medicinal plants or vegeta-
bles from crucifers to curcubits. They learned, for example, about
the use of artichokes, maral root or non-traditional kind of mint -
mentha cervina. Field sermons have a long tradition, and some
participants return to it repeatedly.

Experts from nine countries discussed shallots

Shallot and the problems associated with its storage in genetoc
banks were the main topic of an expert meeting held on April 17-
18 at the Crop Research Institute. Experts from nine European
countries involved in a joint project financed by ECPCGR
(European Cooperative Program for Plant Genetic Resources)
attended the event.

Researchers focused on bulbs take part in this project. The re-
search team has 64 members from 36 countries, experts from
Estonia, Latvia, Lithuania, Finland, Sweden, Norway, the Nether-
lands, Croatia and the Czech Republic are involved in a two-year
project called Safeguarding of potato onion and garlic crop diversi-
ty in North Europe. About two dozen people came to Olomouc.

The project focuses on DNA analysis of shallots genotypes, which is
maintained in a collection of participating countries. The main
focus is devoted to materials coming from the Baltic Sea. The aim is
to select unique materials based on DNA analysis, comparison of
passport data and morphological descriptions, which will then be
included in AEGIS (A European Genebank Integrated System). They
have a unique position and are subject to a higher level of protec-
tion," explained Helena Stavélikova, head of Allium working group.
Scientists examine a total of about 240 samples of shallots. In
addition to sample analyses, the cooperating parties also exchange
materials.
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OCENENI VYSLEDKU VEDECKYCH PRACOVNIKU CENTRA

AWARDS TO SCIENTISTS OF THE CENTRE

Ceny feditele CRH udéleny 20 védciim

Cenu feditele 2018 za excelenci ziskalo 20 autord vyznamnych
védeckych publikaci, patentd, grantt a vysledkd aplikovaného
vyzkumu. Laureati je obdrzZeli na prosincovém jednani Védecké
rady CRH, kde své prace prezentovali.

Na ocenéni v kategorii védeckych publikaci bylo nominovéno 20
publikaci, které se podle databaze Web of Science umistily
v hornich dvaceti procentech daného oboru a jejichZ hlavni autor je
z CRH. Vybrana byla polovina z navrZenych praci. U publikaci se
posuzuje napfiklad hodnoceni ¢asopisu v ramci oboru, originalita
tématu a Sitka zabéru publikace, jeji predpoklddany dopad na
védeckou komunitu & vyuZitelnost vysledk(. Reditel CRH udélil i
mimoradné ocenéni vedouci tymu za konsorcialni publikaci v ¢aso-
pise Science. U vybérl z nominaci za ziskany grant se vychazi
z mnoistvi ziskanych finanénich prostfedkd a miry spolupréce mezi
oddélenimi CRH. V pfipadé smluvniho vyzkumu je hlavnim kritéri-
em objem ziskanych penéz.

The director of CRH awarded 20 scientists

The Director’s Excellence Award was received by 20 authors of
major scientific publications, patents, grants, and the results of
applied research. The laureates received them at the December
Scientific Board meeting, where they presented their papers.

A total of 20 publications were nominated for awards in the cate-
gory of scientific publications, which ranked in the top twenty
percent of their respective fields, according to the Web of Science
database and whose main author is from CRH. Half of the proposed
papers was selected. For publications there are objective criteria
for example journal ranking, topic originality and scope of the
paper and its expected impact on scientific community, results
utilisation, rate of CRH co-authors in the team, etc. Grants are
evaluated with respect to financial volume and cooperation among
CRH departments. For contractual research projects is decisive
especially financial volume.

Awarded scientists are listed below according to the categories.

Kategorie ,védecka publikace” (SCIENTIFIC PAPERS)

1. George Komis

Komis G, Samajova O, Ovecka M, Samaj J (2018) Cell and developmental biology of plant mitogen-activated protein kinases.

Annual Review of Plant Biology 69, 237-265.
IF = 18.712, journal ranking 1/223

Komis G, Novéak D, Ovecka M, Samajova O, Samaj J (2018) Advances in imaging plant cell dynamics. Plant Physiology 176, 80-93.

IF = 5.949, journal ranking 11/223 (5 %)

2. Miroslav Ovecka

Ovecka M, von Wangenheim D, Tomancék P, Samajova O, Komis G, Samaj J (2018) Multiscale imaging of plant development by

light-sheet fluorescence microscopy. Nature Plants 4, 639-650.

IF =11.471, journal ranking 3/223 (2 %)
3. Ursula Ferretti

Ferretti U, Ciura J, Ksas B, Rdc M, Sedlarova M, Kruk J, Havaux M, Pospisil P (2018) Chemical quenching of singlet oxygen by
plastoquinols and their oxidized products in Arabidopsis. Plant Journal 95, 849-861.

IF = 5.775, journal ranking 12/223 (6 %)

4. Helena Janeckova

Janeckova H, Husickova A, Ferretti U, Préina M, Pilafova E, Plackova L, Pospisil P, Dolezal K, Spundova M (2018) The interplay
between cytokinins and light during senescence in detached Arabidopsis leaves. Plant, Cell & Environment 41, 1870-1885.

IF = 5.415, journal ranking 13/223 (6 %)
5. Ales Pénéik

Péncik A, Casanova-Saez R, Pilafova V, Zukauskaiteé A, Pinto R, Micol JL, Ljung K, Novak O (2018) Ultra-rapid auxin metabolite profi-
ling for high-throughput mutant screening of Arabidopsis. Journal of Experimental Botany 69, 2569-2579.

IF = 5.354, journal ranking 14/223 (7 %)
6. Martin Honig

Honig M, Plihalova L, Spichal L, Gruz J, Kadlecova A, Voller J, Rajnochova-Svobodova A, Vostalova J, Ulrichova J, Dolezal K, Strnad
M (2018) New cytokinin derivatives possess UVA and UVB photoprotective effect on human skin cells and prevent oxidative stress.

European Journal of Medicinal Chemistry 150, 946-957.
IF = 4.816, journal ranking 4/59 (7 %)

7. Vladimira Nozkova

Nozkova V, Smid P, Horvath P, Hrabovsky M, Ilik P (2018) Non-invasive monitoring of hydraulic surge propagation in a wounded

tobacco plant. Plant Methods 14: 38.
IF = 4.269, journal ranking 16/223 (8 %)
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8. Katarina Holubova
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Holubova K, Hensel G, Vojta P, Tarkowski P, Bergougnoux V, Galuszka P (2018). Modification of barley plant productivity
through regulation of cytokinin content by reverse-genetics approaches. Frontiers in Plant Science, doi: 10.3389/fpls.2018.01676,

(in press).
IF = 3.677, journal ranking 24/223 (11 %)

9. Alzbéta Némeckova

Némeckova A, Christelova P, Cizkova J, Nyine M, Van den Houwe I, Svaéina R, Uwimana B, Swennen R, DoleZel J, Hfibova E
(2018) Molecular and cytogenetic study of East African Highland banana. Frontiers in Plant Science 9:1371.

IF = 3.677, journal ranking 24/223 (11 %)

10. Dominik Novak and Pavol Vadovi¢

Novak D*, Vadovi¢ P*, Ovecka M, Samajova O, Komis G, Colcombet J, Samaj J (2018) Gene expression pattern and protein locali-
zation of Arabidopsis phospholipase D alpha 1 revealed by advanced light-sheet and super-resolution microscopy. Frontiers in Plant

Science 9:371.

IF =3.677, journal ranking 24/223 (11 %), * equal first authors

SPECIAL PRICE - PUBLICATION IN SCIENCE:

Hana Simkova (writing team member):

Appels R et al. (2018) Shifting the limits in wheat research and breeding using a fully annotated reference genome. Science 361

(6403): eaar7191; doi: 10.1126/science.aar7191

Kategorie ,,Patenty” (PATENTS)

1. Karel Dolezal

Dolezal K, Plihalova L, Vylic¢ilova H, Zatloukal M, Plihal O, Voller J, Strnad M, Bryksova M, Vostélova J, Rajnochova-Svobodova A,
Ulrichovd J, Spichal L (2018) US patent 10100077 (B2) "6-ARYL-9-GLYCOSYLPURINES AND USE THEREOF"

vV

Kategorie , Vysledky v grantovych soutéZich” (GRANTS)

1. Lucie Plihalova

MSMT CR, OP RDE, call Pre-Application Research for ITI, CZ.02.1.01/0.0/0.0/17_048/0007323, Development of pre-applied re-

search in nanotechnogy and biotechnology (2018-2022)
2. David Zalabak

GA CR, 18-23972Y: Is Arabidopsis AHK4/CRE1 decoy receptor? (2018-2020)

3. Roman Kouril

GA CR, 18-12178S: Unusual light management strategies of Photosystem Il in Norway spruce (2018-2020)

4, Miroslav Valarik

GA CR, 18-11688S: Identification and characterization of T. militinae gene responsible for wheat APR resistance against powdery

mildew (2018-2020)

5. Nicolas Blavet

GA CR, 18-12338Y: Evoluce B chromozomi v rdmci tribu Andropogoneae (2018-2020)

Kategorie ,,Realizace smluvniho vyzkumu“ (CONTRACTUAL RESEARCH)

1. Marek Zatloukal
Syntéza RR-D pro Chemap-Agro (355 tis. K¢)
2. Ankush Prasad

Ankush Prasad, Pavel Pospisil (2018) Testing of photo-activated, oxygen-rich gel formulations for canadian company and it‘s affilia-

te, 2 contracts (total amount 12 000 EUR)

Odbornik na analyzu rostlinnych hormon( je mezi nejcitovanéjsi-
mi védci svéta

Mezi 12 zastupci tuzemskych vyzkumnych instituci a univerzit,
ktefi se dostali na seznam nejcitovanéjSich védci svéta Highly
Cited Researchers, je i analyticky chemik a fytochemik Ondfej
Novak z Laboratofe rlistovych regulator.

,Zarazeni do skupiny vysoce citovanych védcu si velice vazim.
Myslim, Ze tento Uspéch neni jen ocenénim jednotlivce, proto
mnohokrat dékuji svym koleglim. Je to pro mé jasny dikaz toho, ze
dlouhodobd prace naseho tymu ma nejen néarodni, ale mezinarodni
presah,” fekl Novdk, ktery studuje biosyntézu a metabolismus
rostlinnych hormonl za pomoci moderni hmotnostni spektrome-
trie a vztahy mezi jejich chemickou a biologickou aktivitou. Se svym
tymem Uspésné vyviji metody, které dokdzou v miniaturnich vzor-
cich rostlinného pletiva méfit koncentrace desitek hormont a jim
pfibuznych sloucenin.

Phytochemist is one of the world's most cited scientists

Among the 12 representatives of domestic research institutions
and universities who have entered the list of most cited scientists
in the world - Highly Cited Researchers, there is also an analytical
chemist and phytochemist Ondiej Novak of the Laboratory of
Growth Regulators.

"I very much appreciate being among highly cited scientists. | think

this success cannot be seen just an individual award, so | would like
to thank my colleagues very much. It is a clear proof for me that
the long-term work of our team has not only a national but also
international overlap," said Novak, who studies the biosynthesis
and metabolism of plant hormones using modern mass spectrome-
try and the relationships between their chemical and biological
activity. He and his team have successfully developed methods that
can measure the concentration of dozens of hormones and their
related compounds in miniature plant tissue samples.
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Jaroslav Dolezel ziskal Narodni cenu Ceska hlava 2018

Rostlinny genetik Jaroslav Dolezel ziskal nejvyssi tuzemské ocenéni
za védu, Narodni cenu Ceska hlava 2018. Vedouci Centra strukturni
a funkéni genomiky rostlin Ustavu experimentalni botaniky Akade-
mie véd CR a védecky feditel Centra regionu Hana pro biotechnolo-
gicky a zemédélsky vyzkum prestizni cenu obdrzZel za celoZivotni
pfinos k rozvoji genetiky rostlin a aplikaci ziskanych vysledkd v
praxi. ,Velmi si této ceny vazim a povazuji ji za ocenéni mého dlou-
hodobého védeckého usili,” fekl profesor DolezZel, ktery se zaméru-
je na studium dédi¢né informace rostlin, jeji struktury a na zmény,
které doprovazely evoluci rostlin a vznik novych druhd. Se svym
tymem vypracoval nové metody, které usnadnuji analyzu sloZitych
genomU a v ramci mezinarodnich projektd se podili na ¢teni dédic-
né informace vyznamnych druh rostlin.

Miroslav Ovecka pfrivezl z prestizni konference cenu za nejlepsi
prednasku

Cenu za nejlepsi prednasku si ze Spanélsko-portugalské konferen-
ce pro pokrocilou optickou mikroskopii (SPAOM2018 — Spanish
Portuguese Meeting for Advanced Optical Microscopy) pfivezl
Miroslav Ovecka z Oddéleni bunééné. Ucastniky zaujal vystoupe-
nim, v némz prezentoval vysledky svého domovského pracovisté
pfi sledovani vyvoje Zivych rostlin pomoci pokrocilé mikroskopie.

,Cilem bylo predstavit nase pokrocilé pfistupy, které nam dovoluji
studovat rostliny na drovni, kterd byla jesté pred nékolika lety
nepredstavitelnd. SnaZil jsem se tyto postupy predstavit ostatnim
tak, aby se od nas mohli inspirovat. Potésitelné bylo, Ze po pred-
nasce prisla rada kolegt, ktefi se snazili ziskat vice informaci, které
by mohli vyuZit ve svém vyzkumu,” uvedl Ovecka, ktery uspél
v konkurenci 38 prednasek, jez zaznély v hlavnim védeckém pro-
gramu od zastupclG prednich evropskych laboratofi. Mikroskopii
rostlinnych objektl byla vénovana jen mensi ¢ast.

Tym védch z UEB ziskal ocenéni ¢asopisu Ziva

Casopis Ziva udélil jednu z cen za nejlepsi ¢lanky roku 2017 védctim
z olomoucké laboratore Ustavu experimentalni botaniky (UEB) AV
CR, ktery je soucdsti Centra regionu Hand pro biotechnologicky a
zemédeélsky vyzkum. Zvlastni ocenéni obdrzeli za serial Nové po-
znatky v genetice rostlin 1.-VII., ktery vychdazel od poloviny roku
2016 do konce roku 2017. Ocenéni za vSechny autory prevzali
Roman Hobza a Hana Simkova, ktefi ve své prezentaci seznamili
pfitomné s obsahem seridlu. Hlavnimi kritérii pro toto ocenéni je
obsahovy presah ¢lankl nad ramec jednotlivych pfispévkd, vyznam
z hlediska predstaveni aktudlnich biologickych témat a také napfi-
klad pfinos pro vyuku. Redakéni rada a redakce ¢asopisu Ziva vybi-
raly ocenéné v péti kategoriich.

C. R. HANA

Jaroslav Dolezel won National Prize Ceska hlava 2018

Plant geneticist Jaroslav Dolezel won the highest domestic award
for Science, National Award Ceské hlava 2018. Head of the Center
of Structural and Functional Genomics of Institute of Experimental
Botany, Academy of Sciences of the Czech Republic and Scientific
Director of CRH received a prize for lifelong contribution to the
development of plant genetics and application of results in practi-
ce. “l am truly gratelful for this prize and consider it to be apprecia-
tion of my long-term research efforts,” said Professor DolezZel, who
is focusing on studying plant genetic information, its structures and
changes, that accompanied the evolution of plants and the emer-
gence of new species. With his team he has developed new met-
hods to facilitate complex analysis of genomes and participates in
reading genetic information of important plant species within large
international projects.

Miroslav Ovecka brought the award for the best lecture from the
prestigious conference

The award for the best lecture at the Spanish-Portuguese Mee-
ting for Advanced Optical Microscopy (SPAOM2018) held in Gra-
nada (Spain) was received by Miroslav Ovecka from the Depart-
ment of Cell Biology of the Hana Center for Biotechnology and
Agricultural Research (CRH) at the end of October. He attracted
all participants of the Conference by impressive presentation of
the results from his home laboratory about monitoring of the
development of live plants using advanced microscopy.

“The aim was to introduce our advanced approaches that allow us
to study plants at a level that was unimaginable a few years ago. |
have tried to present these approaches to others in a way that they
can be inspired by us. Pleasant was that a number of colleagues
came to me after the lecture to get more information useful for
their own research, “said Ovecka, who has succeeded within the
competing 38 lectures given in the main scientific program by
representatives of leading European laboratories. Only a minor
part of the scientific program was devoted to microscopy of plants.

Reserach team of IEB received Ziva magazine award

Ziva magazine has awarded one of the prizes for best articles of
2017 to scientists from Olomouc Laboratory of the Institute of
Experimental Botany (IEB) of Academy of Sciences, Czech Republic.
Special awards were received for the series New Knowledge in the
Genus of Plants I-VII which were published from mid-2016 to the
end of 2017. The awards for all authors have been accepted by
Roman Hobza and Hana Simkova, who presented the content of
the series. The main criteria for this award are content overlap of
articles beyond the scope of individual contributions, significance
in terms of presenting current biological topics and also, for
example contribution to teaching. The editorial board of Ziva ma-
gazine gave out awards in five categories.



Jako kaZzdoro¢né se pracovnici CRH vyznamné zapojili do vyuky
studentll Pfirodovédecké fakulty UP v Olomouci, a to
v bakaldfskych, magisterskych i doktorskych programech.
V soucasné dobé plisobi pracovnici CRH jako garanti nasledujicich
bakalarskych a magisterskych studijnich oborG: Bioinformatika,
Biotechnologie a genové inZenyrstvi, Experimentdlni biologie, Expe-
rimentalni biologie rostlin (pouze navazujici magistersky obor),
Biofyzika a Molekularni biofyzika.

Rada vyzkumnych pracovnikil védeckého centra plsobi jako vedou-
ci bakalarskych, diplomovych a disertacnich praci. V roce 2018 bylo
obhajeno 20 diplomovych a 10 disertacnich praci, v soucasné dobé
pracovnici CRH vedou asi 50 diplomovych a 70 disertacnich praci.

Ph.D. studenti CRH se v roce 2018 aktivné zapojili do mezindrod-
nich mobilit - celkem se zucastnili 23 zahrani¢nich vyzkumnych
stazi delSich neZz jeden mésic. Naopak v laboratofich CRH se usku-
tecnily staze ¢tyF studentu ze zahranici (z Némecka a Francie).
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Mgr. Hamplova Alzbéta Martin. Ph.D
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As every year research staff of the Centre have been involved
in teaching students of the Faculty of Science, Palacky University
in Olomouc in Bachelor, Master, and Doctoral study programs.
Currently employees of the Centre act as guarantors of Bachelor
and Master study majors, such as Bioinformatics, Biotechnology
and Genetic Engineering, Experimental Biology, Plant Experimental
Biology (only follow-up Master study program), Biophysics,
and Molecular Biophysics.

Researchers of the Centre play an important role in teaching
and supervising Bachelor’s and Master’s theses, and dissertations.
In 2018 students defended 20 Master’s theses and 10 disserta-
tions. There are currently 50 Master’s theses and 70 dissertations
supervised by the Centre’s researchers.

Ph. D. students from the Centre were actively involved in interna-
tional activities. They took part in 23 research stays longer than
one month at partner institutes abroad. On the contrary, the Cen-
tre was visited by 4 students from Germany and France for several
month research stays.

NAZEV PRACE
TITLE

Syntetické $tudie majuce za ulohu zmapovat cestu smerom
ku priprave prirodnych latok s neolignanovou kostrou
Synthetic studies aiming to map the path towards the prepa-
ration of natural substances with a neolignan framework

Interakce svételnych signalnich drah a auxinové signalizace
prostfednictvim auxin-binding proteint v rdstu a vyvoji rostlin
kukufrice
Interaction of light and auxin signaling via auxin binding pro-
teins in growth and development of maize

Rekonstrukce kompletni chloroplastové DNA u vybranych
rostlinnych druht a jejich komparativni analyza
Assembly of complete chloroplast genome sequence in selec-
ted plant species and their comparative analysis

Studium syntézy a biologické aktivity novych heterospirocy-
klickych potencialnich inhibitord FLT-3 kinaz
The study of synthesis and biological activity of some new
heterospirocyclic compounds as FLT-3 kinase inhibitors

Chemicka charakterizace Salotky
Chemical characterization of shallot

Svétlem regulovana exprese genu CLC a jejich uloha ve foto-
morfogenezi rostlin
Light-regulated expression of CLC genes and their role in
plant photomorphogenesis

Priprava derivatt pyrazolo[1,5-a]-1,3,5-triazinu s potencialni
CDK inhibi¢ni aktivitou
The preparation of derivatives of pyrazolo[1,5-a]-1,3,5-triazine
with potential CDK inhibitory activity

Lokalni a systémova odpovéd v mucholapce podivné
(Dionaea muscipula Ellis)
Local and systemic responce in Venus flytrap (Dionaea mus-
cipula Ellis)
Vyuzitie rastlinného expresného systému pre produkciu biolo-
gicky aktivneho antimikrobialneho peptidu
Using of plant expression system for the production of biologi-
cally active antimicrobial peptide
Hodnoceni biologické aktivity purinovych inhibitort Rho kinaz
Evaluation of the biological activity of purine inhibitors of Rho
kinases

Optimalizace metod kvantitativni proteomiky pro studium
tepelné stability proteinli
Optimization of quantitative proteomics methods for the study
of thermal stability of proteins

Uloha malé Rab GTPasy Ara7 v odpovédi na abioticky stres
Role of small RAB GTPase Ara7 in response to abiotic stress
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Kolarova Katefina

Libigerova Tereza

Padrtova Rizena

PospiSilova Pavlina

Rajchmanova Kristyna

Spulerova Zuzana

Veverkova Eliska

Zemankova Alena

ABSOLVENT(KA)
GRADUATE

Absolventi Ph.D. / Ph.D. graduates

Mgr. Balarynova Jana, Ph.D.

Mgr.

Mgr. Hanosova (Hulvova) Helena,

Bazgier Vaclav, Ph.D.

Ph.D.

Mgr.

Magr.

Hluska Tomas, Ph.D.

llésova (Vyplelova) Petra,

Ph.D.

Mgr. Malinkova Veronika, Ph.D.

Mgr.
Mgr.

Mgr.

Mgr.

Novak Dominik, Ph.D.
Rey Elodie, Ph.D.

Stodes Stépan, Ph.D.

Stolarik Tibor, Ph.D.

Prof. RNDr. Fellner
Martin, Ph.D.

Mgr. Kopecny David,
Ph.D.

RNDr. Gucky Tomas,
Ph.D.

Doc. RNDr. Krystof
Vladimir, Ph.D.

Magr. Voller Jifi, Ph.D.

Prof. RNDr. Fellner
Martin, Ph.D.

Prof. Mgr. Sebela
Marek, Dr.

Mgr. Mik Vaclav,
Ph.D.
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Prof. RNDr. Fellner
Martin, Ph.D.

Prof. Ing. Strnad Miro-
slav, DSc.

Mgr. Galuszka Petr,
Ph.D.

Mgr. Galuszka Petr,
Ph.D.

Prof. RNDr. Samaj
Jozef, Ph.D.

Doc. RNDr. Krystof
Vladimir, Ph.D.
Prof. RNDr. Samaj
Jozef, Ph.D.
Prof. Ing. Dolezel
Jaroslav, DrSc.

RNDr. Kopecky Da-
vid, Ph.D.

Doc. Mgr. Pavlovi¢
Andrej, Ph.D.
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Svétlem regulovana signalizace brassinosteroid(i béhem
fotomorfogeneze hypokotylu rajcete
Light-regulated brassinosteroid signaling during tomato hypo-
cotyl photomorphogenesis
Studium aktivniho mista aldehyddehydrogenasy 2A z mechu
Physcomitrella patens
Study on the active site of aldehyd dehydrogenase 2A from
moss Physcomitrella patens

Studium syntézy novych derivata 3,5,7-trisubstituovaného-
pyrazolo[1,5-a]pyrimidinu.
The study of synthesis of some new 3,5,7-trisubstituted-
pyrazolo[1,5-a]pyrimidine derivatives

Antiproliferacni aktivita latek odvozenych od alkaloid(i che-
lerythrinu a sanguinarinu
Antiproliferative aktivity of compounds derived from che-
lerythrine and sanguinarine

Vyhledavani latek pro terapii mitochondrialnich onemocnéni
Screening for compounds for the treatment of mitochondrial
diseases

Molekularni mechanizmy svétlem regulované tolerance rostlin
k abiotickym stresiim
Molecular mechanisms of light-regulated tolerance of plants
to abiotic stress

Identifikace glykoprotein( v kultivarech hrachu setého
Identification of glycoproteins in cultivars of Pisum sativum

Cukerné konjugaty cytokinint
Cytokinin sugar conjugates

NAZEV PRACE
TITLE

Zapojeni akvaporinu ve svétlem regulované citlivosti rostlin k
osmotickému stresu
Involvement of aquaporins in light-regulated sensitivity of
plants to osmotic stress
Dokovani riistovych regulatort do rostlinnych receptoru
Docking of growth regulators to plant receptors
Genova modifikace Claviceps purpurea za Ucelem zvyseni
produkce namelovych alkaloidt
Genetic modification of Claviceps purpurea and ergot alka-
loids production
Metabolismus cytokinin(i zeatinového typu u jednodéloznych
rostlin
Metabolism of zeatin-type cytokinins in monocotyledoneous
plants
Nové mikroskopické metody pro studium rostlinného cyto-
skeletu
New microscopic methods for studies of plant cytoskeleton
Syntéza a biologicka aktivita novych inhibitor kinas
Synthesis and biological activity of novel kinases inhibitors
Developmental expression and localization of END-BINDING
1 c and PHOSPHOLIPASE D ALPHA 1 proteins

Genomics of alien gene transfer in wheat

Study on gene expression in interspecific grass hybrids

Od svétla nezavisla biosyntéza chlorofylu v nahosemennych
rostlinach
Light-independent chlorophyll biosynthesis in gymnosperms



Vyrocni zprava / Annual Report 2018

FINANCOVANI
FINANCING

K financovani Centra je vyuZivano nékolika zdroju. Nejvyznamnéj-
Sim je podpora z Nérodniho programu udrZitelnosti | a dalSimi
zdroji jsou ndrodni a mezinarodni granty, instituciondlni zdroje
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The Centre is financed from several sources. The most important
source is National Programme for Sustainability | and other sources
are national and international grants, institutional resources, con-

tracted research and incomes from commercialization of research
and development results

a smluvni vyzkum a ptijmy z komercializace vysledk( vyzkumu.

Skladba jednotlivych zdrojl je uvedena nize.

Composition of single sources is shown below.

Prostiedky z NPU /do r.2013 OP VaVpl
Income from NSC programme (till year 2013 OP VaVpl) e 72 71,70 74,14

3,6 73,00 67,93 68,66 61,56 66,15

163,3 96,83

PFijmy z narodnich granta
Income from national grants

PFijmy z ostatnich zdrojt
Other income

35,03 14,94 1,3 52,32

a

PFijmy celkem
Total income

'/D

236,5 209,59 211,36 275,58

128,4 567,2 288,8 269,12

m Prostiedky z NPU / Income from NSP
programme

® Piijmy ze smluvniho vyzkumu / Income
from contracted research

= Pfijmy z ndrodnich grantd / Income from
national grants

B Piijmy z mezindrodnich grantd / Income
from international grants

¥ Piijmy z ostatnich zdroji / Other income

¥ |nstitudiondini pfijmy v& pFijma za vyuku /
Institutional incomes incl. teaching income

Investiéni vydaje 446,2 73, 5,5 10,97 5,9 47,90

Investment expenditures

Vydaje celkem 1284  562,0 2854 2558 226,89 205,02 20817 265,73

Total expenditures

® Investiéni wdaje/
Investment expenditures

¥ Provozni vydaje /
Operational expenditures
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