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Vyrocni zprava 2019

UVODEM

Psani uvodu pro vyrocni zpravu je vhodnou prilezitosti k ohlédnuti
se za uplynulym rokem a k bilancovani. O tom, Ze rok 2019 byl, co
se vyzkumné ¢innosti CRH tyka, dalsim v sérii velmi uspésnych let,
neni pochyb. O dosazenych védeckych vysledcich se doctete v této
Vyroc¢ni zpravé. Ja bych ale chtél tuto prilezitost vyuzit k pohledu
na nékdy opomijené stranky plnohodnotné védecké prace,
totiz na popularizaci védeckych vysledku, vzdélavani verejnosti,
poskytovani informaci statni spravé a politické reprezentaci
a v neposledni radé také na prenos vysledkui do praxe. Pro instituci
financovanou z verejnych zdroju by pravé vzdélavani verejnosti
a propojeni s aplika¢ni sférou mélo byt samoziejmosti a jsem
nesmirné rad, ze i v této oblasti patii CRH v Ceské republice ke
§picce. ProtoZe nechci Ctenare unavovat ohromujicim vyctem
aktivit, dovolim si uvést jen nékolik typickych prikladu.

Rostouci pozadavky na vlastnosti novych odrid zemédélskych
plodin bude mozné uspokojit jen s pomoci novych technik
Slechténi, které zahrnuji genetické manipulace. Soucasna evropska
legislativa vsak brzdi vyuziti potencialu téchto metod a jejich prijeti
verejnosti brani mnozstvi povér a mylnych informaci, coz se CRH
snazi napravovat. V reakci na tuto situaci se odbornici z CRH
podileli na usporadani odborné konference Rizika a potencial
genového editovani v Poslanecké snémovné Parlamentu CR.
Problematiku genetickych modifikaci rostlin také zakonodarcim
osvétluje expertni stanovisko AVex Genetické modifikace plodin
pripravené védci z naseho centra. Na laickou verejnost pak byla
zamérena prednaska doc. Alese Pecinky Genetické modifikace: Ze
zkumavky na pole? v budové Akademie véd CR v Praze, kterd méla
mimoradny ohlas.

Seznamovani verejnosti s ¢innosti védeckych tymt CRH prispiva
ke vzdélavani spoluobcanu a k osvétleni vyznamu zakladniho
a aplikovaného vyzkumu. Po Uspésné lonské premiére se i letos
naSe centrum predstavilo na letni etapé kvétinové vystavy
a zahradnickych trhu Flora Olomouc. Védci promeénili pavilon
H v improvizovanou laborator vyzkumu rostlin a priblizili
verejnosti moznosti vyuziti rostlinnych hormont pro ovlivnéni
jejich vlastnosti. Predstavili také vyznam opyleni pro tvorbu
plodi a semen a metody Sslechténi novych odrid. Noc védcu
v olomouckém interaktivnim muzeu védy Pevnosti poznani byla
prilezitosti pro seznameni verejnosti se skrytym svétem rostlin.
Zajemci si mohli vyzkousSet praci v laboratori, mohli se pokochat
zahradkou rostlin péstovanych ve skle na umélych zivnych
mediich a pod mikroskopem pozorovat detaily rostlinného téla.
Védci z CRH se také podileli na nové diskuzni platformeé v Pevnosti
poznani Science forum: Jiné svéty. Tento format vychazi z potreby
podnitit diskuzi odborné verejnosti a akademické obce, kterou

pochopi a svym nazorem obohati i Siroka verejnost. Tématem
lonského setkani bylo Konopi bez predsudku a role moderatora se

INTRODUCTION

prof. Ing. Jaroslav DOLEZEL, DrSc.

Védecky reditel CRH
Scientific Director CRH

Writing an introduction to the annual report is a good opportunity
to look back at the past year and balance. There is no doubt that 2019
was another successful year in terms of CRH’s research activities.
You can read about the achieved scientific results further in this
Annual Report. However, I would like to take this opportunity to
look at the sometimes neglected aspects of full-fledged scientific
work, namely to promote scientific results, educate the public,
provide information to the government and politicians, and last
but not least, to transfer the results into practice. For a publicly
funded institution, public education and interconnection with the
application sphere should be a matter of course, and I am extremely
pleased that even in this aspect CRH is one of the best in the Czech
Republic. Since I do not want to tire the readers with a staggering
list of activities, let me give you just a few typical examples.

Increasing requirements for characteristics of new varieties of
agricultural crops can only be met by new breeding techniques
involving genetic manipulation. However, current European
legislation hampers the exploitation of the potential of these
methods and theiracceptance by the publicis hindered by anumber
of superstitions and misinformation, which CRH seeks to remedy.
Therefore, CRH experts took part in organizing a conference called
“Risks and potential of gene editing” in the Parliament of the Czech
Republic. The issue of genetic modification of plants has been
explained by an expert opinion of AVex “Genetic modification of
crops” prepared by scientists from our center. A lecture given by
Ales Pecinka at the Academy of Sciences of the Czech Republic in
Prague called “Genetic Modifications: From a test tube to the field?”
had an extraordinary response.

Informing the public about activities of CRH’s research groups of
CRH contributes to education of fellow citizens and to clarification
of the importance of basic and applied research. After the successful
last year’s premiere, this year our center also presented itself at the
summer stage of Flora Olomouc flower exhibition and gardening
market. Scientists have transformed Hall H into an improvised
plant research laboratory and have made it possible for the public
to use plant hormones to influence their properties. They also
introduced the importance of pollination for the formation of
fruits and seeds and the methods of breeding new varieties. The
“Night of Scientists” at Olomouc Interactive Science Museum “Fort
Science” was an opportunity to introduce the hidden world of
plants to the public. Visitors could try working in the laboratory,
admire the garden of plants grown in glass on artificial nutrient
media and observe details of the plant body under a microscope.
Scientists from CRH also participated in a new discussion platform
in Fort Science “Science Forum: Other Worlds” This format is
based on the need to stimulate discussion between the professional
public and the academic community, which can also be grasped




vyborné zhostil doc. Petr Tarkowski.

Stejné jako v predchozich letech se listopadova akce Tyden veédy
a techniky setkala s rekordnim zajmem verejnosti a jen Centrum
strukturni a funkéni genomiky rostlin navstivilo 420 déti, studentu
sttednich i vysokych $kol, dospélych navstévnikd i aktivnich
seniort. Béhem prohlidek laboratori CRH se hosté dozvedéli,
k cemu je dulezity vyzkum hospodarsky vyznamnych rostlin,
napriklad jeémene a pSenice, a jak mohou moderni metody
Uprav genomu prispét k ziskani odrud s lepsimi vlastnostmi.
Nasi kolegové jim také prozradili, jak vypada dédicna informace
nového druhu travy, ktera pomuze v boji proti zménam klimatu,
a seznamili je s vyzkumem bananovniku, ktery v ramci rozvojové
pomoci pomuze pri Slechténi novych odrud. Dozvedéli se takeé,
jakou roli hraji rostlinné hormony a jak je lze vyuzit v zemédeélstvi,
farmacii ¢i kosmetickém prumyslu. Védci z CRH se také podileli
na organizaci filmového festivalu dokumentarnich filmua o jidle
Zemé na talifi v Olomouci. Jeho program zahrnoval filmové
projekce, prednasky, diskuze, praktické workshopy, poradenstvi
i soutéze, a upozornil na to, jak obtiznym ukolem bude zajisténi
dostatku potravin pro vSechny obyvatele planety. V prednasce
pro stfedoskolaky usporadané v Pevnosti poznani pak reditel
CRH prof. Frébort objasnil, jak mohou rostlinné biotechnologie
prispét k ziskani plodin s lep$im vynosem, vyssi toleranci k suchu
a odolnosti proti skudcim a chorobam bez dalstho zatézovani
krajiny postriky a hnojivy.

CRH je také velmi uspésné v prenosu ziskanych vysledka do
praxe a mezi nasimi partnery jsou napriklad ustavy aplikovaného
zemeédeélského vyzkumu, slechtitelské firmy a také firmy, které
bud primo podnikaji v oblasti zemédélské produkce, nebo pro
zemédeélce vyvijeji a vyrabéji hnojiva a jiné agrochemikalie. Od
lonského roku se védci z CRH podileji na projektu podporovaného
Technologickou agenturou CR Narodni centrum kompetence:
Biotechnologické centrum pro genotypovani rostlin. Je to jediny
projekt tohoto typu a zaméfeni v Ceské republice, ktery propojuje
predni vyzkumna pracovisté profilujici se v oblasti rostlinnych
biotechnologii s uzivateli z rad slechtitelskych firem. Stézejni
aktivitou pro spolupraci s praxi je pak provozovani Aplikacni
laboratore pro zemeédélsky vyzkum. Jeji zabér je velmi Siroky
a zahrnuje konzultace, spolec¢né projekty i zakazkovou ¢innost, coz
umoznuje pruzné reagovat na konkrétni potreby praxe.

Vérim, ze i tento kratky vycet ctenare Vyrocni zpravy presvédcil
o tom, jak velkou pozornost vénuje CRH jak prezentaci svého
vyzkumu, tak i prenosu vysledku do praxe, spolupraci s organy
statni spravy a vzdélavani verejnosti. Spolu s vynikajicimi vysledky
vyzkumné prace tak CRH zcela mimoradné naplnuje poslani
spickového vyzkumného centra.

Annual rerport 2019

and enriched by the general public. Last year’s topic was “Cannabis
without Prejudice” and Petr Tarkowski did an excellent job as the
host.

As in previous years, the November event “Week of Science and
Technology” experienced a great turnout. The Center for Plant
Structural and Functional Genomics itself was attended by 420
children, students of secondary schools and universities, adult
visitors and active seniors. During tours of CRH’s laboratories,
guests learned about the importance of researching economically
important plants, such as barley and wheat, and how modern
methods of genome modification can contribute to obtaining
varieties with better characteristics. Our colleagues also told
them about the hereditary information of a new grass species
that will help combat climate change, and introduced them to
research on banana trees to help develop new varieties as a means
of development aid. They also learned about the role of plant
hormones and how they can be used in agriculture, pharmacy
or cosmetics. Scientists from the center also participated in the
organization of the documentary film festival about food “Earth
on a Plate” in Olomouc. Its program included film screenings,
lectures, discussions, workshops, counseling and competitions,
and highlighted how difficult it will be to provide enough food
for all people on the planet. In a lecture for high school students
organized in Fort Science, the director of the CRH prof. Frébort
explained how plant biotechnology can contribute to obtaining
crops with better yield, higher drought tolerance and resistance to
pests and diseases without further burdening the landscape with
spray and fertilizers.

CRH has also been very successful in transferring obtained results
into practiceand we cooperate, forexample, with institutes of applied
agricultural research, breeding companies as well as companies that
either do business directly in agricultural production or develop
and produce fertilizers and other agrochemicals for farmers. Since
last year, scientists from CRH have been involved in a project
supported by the Technology Agency of the Czech Republic
National Center of Competence called “Biotechnology Center for
Plant Genotyping”. It is the only project of this type and focus in
the Czech Republic that connects leading research institutes in the
field of plant biotechnology with users from breeding companies.
The core activity for cooperation with practice is running of the
Application Laboratory for Agricultural Research. Scope of its
activities is very wide and includes consultations, joint projects as
well as tailored work orders, which allows for flexible response to
specific needs of practice.

I believe that however brief this list will convince readers of the

Annual Report how much attention CRH pays to presenting its
research as well as transferring results into practice, cooperation
with state administration bodies and public education. Together
with the excellent results of research work, CRH thus fulfills the
mission of a cutting-edge research center.
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Ackoliv nase védecké centrum obsahuje ve svém nazvu slovo
Jregionalni“ a jednim z nasich cilu je i aktivni pusobeni v regionu,
za jeho hranicemi nase aktivity rozhodné nekonci. CRH vyuzivala
i v lonském roce svych bohatych zahranicnich kontaktu i ¢lenstvi
v Evropské biotechnologické federaci (EFB), v niz CRH zastupuje
Ceskou republiku a kde zastavam pozici ¢lena vykonného vyboru.

V lonském roce jsme v cervnu spolecné s EFB poradali v Olomouci
mezinarodni konferenci Plant Biotechnology: Green for
Good V. Odbornici z 20 zemi svéta se na ni vénovali napriklad
biotechnologiim zemédélskych plodin, vztahu mezi rostlinami
a mikroorganismy, genetice a genomice rostlin, molekularnimu
farmareni a genetickému inZenyrstvi, moznostem zlepSovani
kvality potravin a krmiv nebo vztahiim mezi rostlinami a zivotnim
prostfedim. Jednim z Ukolu setkani bylo hledat cesty, jak prispét
k reSeni dulezitych globalnich problému véetné zajisténi dostatku
potravin pro stale rostouci populaci. K nejvyznamnéjsim hostim
patril odbornik na sekvenovani genomu obilovin Nils Stein z IPK
Gatersleben a Univerzity v Géttingenu ¢i jeden z fediteli Ustavu
Maxe Plancka pro vyzkum slechténi rostlin v Koliné nad Rynem
Miltos Tsiantis. Klicovym recnikem byl rovnéz Kyle Lancaster
z prestizni Cornell University v USA, jehoz ucast na konferenci
finanéné podpofilo Velvyslanectvi USA v Ceské republice. Velmi
podnétnou prednasku pronesl Sunghwa Choe z Seoul National
University v Jizni Koreji, ktery svij odborny zajem soustredi zejména
na editovani genomu metodou CRISPR. Na konferenci zastupoval
Asijskou biotechnologickou federaci, jez uzce spolupracuje s EFB.
Oproti predchozimu ro¢niku se kvalita prednasek opét zvysila,
coz povazuji za velmi potésitelné. Témata vzbudila velky zajem
a podnitila diskuzi.

CRH vyslalo své =zastupce i na cervencovy l4. Asijsky
biotechnologicky kongres, ktery se konal nedaleko mésta Tchaj-
pej na Tchaj-wanu. Poslanim mezinarodniho setkani se zhruba
tisicovkou ucastniki bylo nejen predstaveni vysledki vyzkumu,
ale i hledani novych cest v oblasti biotechnologii a uzsi propojeni
evropské a asijské védy. S timto cilem nasledné prijel do Olomouce
i prezident Asijské biotechnologické spolec¢nosti (AFOB) Wen-
Chien Lee. Jednim z konkrétnich vystupu jeho navstévy byla
dohoda o pripravé memoranda o spolupraci mezi Univerzitou
Palackého, Asijskou biotechnologickou federaci a National Chung
Cheng University, kde profesor Lee pusobi.

Spolecné s kolegyni Michaelou Holecovou z CRH se aktivné
podilime na pripravé Evropského biotechnologického kongresu,
jenz se uskutecni letos na prelomu ¢ervna a cervence v Maastrichtu.
Zapojili jsme se rovnéz do procesu restrukturalizace EFB. Po
planované zméné organizacni struktury, v niz se pocita i se
vznikem nové divize rostlinnych, potravinarskych a zemédélskych
biotechnologii, by mélo mit CRH v této evropské strukture jesté

vyznamnéjsi pozici nez dosud.

prof. RNDr. Ivo Frébort, CSc., Ph.D.

Reditel CRH
Executive Director CRH

Despite the word “regional” in its title and one of our goals being
active functioning in the region, our activities certainly reach
beyond its borders. Last year, CRH used its vast foreign contacts
and membership in the European Federation of Biotechnology
(EFB), in which CRH represents the Czech Republic and where I act
as an Executive Board member.

Together with EFB we organized an international conference Plant
Biotechnology: Green for Good V in Olomouc last June. Experts
from 20 countries around the world focused on crop biotechnology,
the relationship between plants and microorganisms, plant genetics
and genomics, molecular farming and genetic engineering,
possibilities to improve the quality of food and feed, or relations
between plants and the environment. One of the tasks of the
meeting was to look for ways to contribute to solving important
global issues, including ensuring sufficient amount of food for
the ever-growing population. Among the most important guests
were Nils Stein, an expert in cereal genome sequencing from
IPK Gatersleben and the University of Gottingen, and one of the
directors of the Max Planck Institute for Plant Breeding Research
in Cologne, Miltos Tsiantis. Another keynote speaker was Kyle
Lancaster from the prestigious Cornell University in the USA,
whose participation at the conference was financially supported by
the US Embassy in the Czech Republic. Sunghwa Choe from Seoul
National University in South Korea gave a very inspiring lecture,
focusing mainly on CRISPR genome editing. He represented the
Asian Federation of Biotechnology, which works closely with EFB.
Compared to the previous year, the quality of lectures has improved
again, which I find very gratifying. The topics aroused great interest
and stimulated discussion.

CRH also sent representatives to the 14th Asian Biotechnology
Congress, which was held near Taipei, Taiwan in July. The mission
of the international meeting with about a thousand participants
was not only to present the research results, but also to search for
new paths in the field of biotechnology and closer links between
European and Asian science. Wen-Chien Lee, president of the Asian
Federation of Biotechnology (AFOB), came to Olomouc with this
goal in mind. One of the outcomes of his visit was an agreement
on the preparation of a Memorandum of Cooperation between
Palacky University, AFOB and National Chung Cheng University,
where Professor Lee works.

Together with my colleague Michaela Holecova from CRH, we
are actively involved in the preparation of the European Congress
on Biotechnology, which will take place in Maastricht at the turn
of June and July. We were also involved in the EFB restructuring
process. Following a planned change in the organizational structure,
which also envisages the establishment of a new section of plant,
food and agricultural biotechnology, CRH should have an even
more prominent position in this European structure than hitherto.




CRH je rovnéz aktivni pfi iniciaci zmén evropské legislativy
ohledné editovani genomu a novych genomickych technik.
Jiz v prosinci 2018 jsme spolecné s védeckym reditelem CRH
Jaroslavem Dolezelem vyzvali ¢eského premiéra a dalsi cleny vlady,

aby se o zménu pravnich predpisu zasadili. V roce 2019 jsme se
pak pripojili k vyzvé védcu ze 121 evropskych instituci pozadujicich
zménu legislativy tykajici se geneticky modifikovanych plodin
a nasledné i k petici celoevropské obcanské iniciativy studentu
Grow scientific progress: crops matter! Jsme presvédceni, ze bez
novych metod editovani genomu se v budoucnu neobejdeme,
pokud budeme chtit zajistit pro lidstvo dostatek potravin bez
dalSich nepfiznivych dopadu na zivotni prostfedi. Proto jsme
pripraveni se zahrani¢nimi kolegy i nadale prispivat do této debaty
odbornymi argumenty. I z toho divodu jsem se letos v tnoru
zucastnil jako zastupce EFB jednani Evropské komise v Bruselu
a budu se dale podilet na vypracovani odborného posudku v ramci
dotaznikového Setfeni zadaného Directorate-General for Health
and Food Safety — DG-SANTE.

Bez spoluprace se zahranicnimi kolegy se neobejde ani nase
védecka prace. Jsem rad, ze v ramci nasich vyzkumnych programu
i nadale vzkvéta spoluprace s prestiznimi zahrani¢nimi pracovisti.
Jednim z vyznamnych cilu je i nadale zapojovat do nasich tymu
vynikajici zahranicni védce a vytvorit v CRH priznivé podminky
pro jejich praci.

CRH is also active in initiating changes to European legislation on
genome editing and new genomic techniques. Already in December
2018, together with the scientific director of CRH Jaroslav Dolezel,
we invited the Czech Prime Minister and other members of the
government to push for a change in legislation. In 2019, we
joined the challenge of scientists from 121 European institutions
demanding a change in legislation on genetically modified crops
and, subsequently, a petition on a pan-European student initiative
Grow scientific progress: crops matter! We are convinced that we
will not do without new genome editing methods in the future
if we want to provide enough food for humanity without further
adverse environmental impacts. That is why, along with our foreign
colleagues, we are ready to continue to contribute professional
arguments to this discussion. This is one of the reasons why
I participated in the European Commission meeting in Brussels this
year as a representative of EFB and I will continue to participate in
the preparation of the expert opinion in the survey commissioned
by the Directorate-General for Health and Food Safety -
DG-SANTE.

Our scientific work would not be possible without cooperation with
colleagues from other countries. I am glad that cooperation with
prestigious international institutions continues to flourish within
our research programs. One of the most important goals remains
to involve excellent foreign scientists in our teams and to create
favorable conditions for their work in CRH.



https://ec.europa.eu/info/departments/health-and-food-safety_en
https://ec.europa.eu/info/departments/health-and-food-safety_en
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PREDSTAVENI CENTRA REGIONU HANA PRO
BIOTECHNOLOGICKY A ZEMEDELSKY VYZKUM

INTRODUCING THE CENTRE OF THE REGION HANA FOR
BIOTECHNOLOGICAL AND AGRICULTURAL RESEARCH

Centrum regionu Hana pro biotechnologicky a zemédélsky
vyzkum (CRH) je védecké pracovisté, které se zaméruje na vyzkum
rostlin a vyvoj rostlinnych biotechnologii. Kromé kvalitniho
zakladniho vyzkumu patfi k cilim védeckého centra prenos
vysledku védy a vyzkumu do praxe. Centrum tak predstavuje
pomyslny most mezi akademickou a komercni sférou, a to nejen
v zemédélstvi, ale treba i farmacii
a dalsich oborech.

CRH sdruzuje vyzkumné tymy Priro-
dovédecké fakulty Univerzity Palacké-
ho a olomouckych pracovist Ustavu
experimentalni botaniky Akademie
véd CR, v. v. i. a Vyzkumného tstavu
rostlinné vyroby, v. v. i. Na interdisci-
plinarnim vyzkumu se podili pres 220
zameéstnancu. Zdejsi védci patri ke
svétové §picce v oblasti cteni dédicné
informace jeCmene, pSenice a dalSich
rostlin dulezitych pro vyzivu stale na-
rustajici lidské populace. Na zakladé
vysledku zakladniho vyzkumu navr-
huji postupy, které umoznuji slech-
titelm ziskat odrudy nové generace
s pozadovanymi vlastnostmi, zejména
vyssim vynosem a odolnosti vici su-
chu, vykyvam teplot a dal$im streso-
vym faktorum.

CRH je Regional Branch Office Ev-
ropské biotechnologické federace. Ve
spolupraci s EFB porada jednou za dva
roky konferenci Plant Biotechnology:
Green for Good, ktera ucastnikum
priblizuje nové trendy v oblasti rost-
linnych biotechnologii, genetiky ci
biochemie rostlin.

Centrum se podili také na vzdélavani
studentd prirodovédecké fakulty. Jeho
pracovnici jsou garanty studijnich
obord, podileji se na vyuce a vedou
bakalarské, diplomové i doktorské
disertacni prace. Studenti se zapojuji
do vyzkumnych tyma a maji
moznost navazat uzitecné profesni
kontakty, coz jim dava vynikajici
vychozi pozice pro uplatnéni na
trhu prace po absolvovani studia. Ukolem CRH je rovnéZz ochrana
vysledki vyzkumu formou licenci, intenzivnéjsi uplatnovani
nejprogresivnéjsich biotechnologii v aplikacni sfére ¢i posileni
konkurenceschopnosti  regionalnich podniki. Zaméfuje se
predevsim na ceské firmy, spolupracuje ale i se zahranic¢nimi
partnery vcetné nadnarodnich instituci.

Centre of the Region Hana for Biotechnological and Agricultural
Research (CRH) is a scientific workplace that focuses on plant
research and the development of plant biotechnology. In addition
to high-quality basic research, the goals of the science center include
transfer of science and research results into practice. The Centre
thus represents a link between the academic and commercial
spheres, not only in agriculture but also in
pharmacy and other fields.

CRH associates research teams of the
Faculty of Science, Palacky University
and Olomouc branches of the Institute
of Experimental Botany of the Academy
of Sciences of the Czech Republic, and
Crop Research Institute. Local researchers
are among the world leaders in reading
hereditary information of barley, wheat
and other plants important for nutrition
of the growing population. Based on the
results of basic research, they propose
procedures that enable breeders to obtain
new generation varieties with the desired
characteristics, in particular higher yield
and resistance to drought, temperature
fluctuations and other stress factors.

CRH is a Regional Branch Office of the
European Federation of Biotechnology.
In cooperation with EFB, it organizes a bi-
annual conference Plant Biotechnology:
Green for Good, which introduces new
trends in plant biotechnology, genetics
and plant biochemistry.

The Centre also participates in education
of students of the Faculty of Science.
Its employees are guarantors of study
fields, participate in teaching and lead
bachelor’s, master’s and doctoral theses.
Students engage in research teams and
have the opportunity to establish useful
professional contacts, giving them
an excellent starting position to find
graduation. CRH
also aims to protect research results

employment after

through licenses, intensify the use of the
most progressive biotechnologies in the
application sector, and strengthening
the competitiveness of regional enterprises. It focuses primarily
on Czech companies, but also cooperates with foreign partners,
including multinational institutions.
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KEY RESEARCHERS

prof. RNDr. Ivo Frébort, CSc., Ph.D.

Je feditelem CRH od jeho vzniku v roce 2010. Ve védecké praci se
vénuje molekularni biologii a biochemii se zvlastnim zamérenim
na enzymy metabolismu hormonu v rostlinach a moznym
biotechnologickym aplikacim vcetné pripravy transgenniho

jecmene. Je autorem vice nez stovky clanku, které se dockaly pres
2000 citaci, a dvou patentd. Od roku 2012 je ¢lenem vykonného
vyboru Evropské biotechnologické federace. Byl hlavnim resitelem
velkého infrastrukturniho projektu (> 30 mil. €) financovaného
ze strukturalnich fondu EU a 30 dalsich vyzkumnych projektu.
V soucasné dobé je hlavnim resitelem projektu OP VVV v ramci
vyzvy Excelentni vyzkum.

He has been the director of
CRH since its
in 2010. His scientific work is

establishment
devoted to molecular biology
and biochemistry with a special
focus on metabolism enzymes
of plant hormones and possible
biotechnological applications
including the preparation of transgenic barley. He is the author
of more than a hundred of articles that have received over 2000
citations and two patents. Since 2012 he has been a member of the
Executive Board of the European Federation of Biotechnology.

He was the principal investigator of a large infrastructure project
(> € 80 million) funded by the EU Structural Funds and 30 other
research projects. At present he is the main investigator of the OP
RDE project within Excellent Research call.

reditelem CRH
olomouckého

Je védeckym
a vedoucim
pracovi§té Ustavu experimentalni
botaniky Akademie véd CR. Jeho
hlavnim védeckym zameérenim
je struktura a evoluce rostlinnych
aplikace  prutokové
cytometrie v rostlinné biologii
a mapovani a sekvenovani genomu dulezitych zemédélskych
plodin. Je autorem vice nez 350 ¢lanku vimpaktovanych casopisech,

genomu,

editorem tfi knih a byl reSitelem nebo clenem resitelského
kolektivu vice nez 20 projektu, véetné projektu EU. Od roku 2004
je ¢lenem Ucené spolecnosti CR, v roce 2012 mu predseda AV CR
udeélil prestizni Akademickou prémii — Praemium Academiae,
v roce 2014 obdrzel Cenu ministra skolstvi, mladeze a télovychovy
za mimoradné vysledky vyzkumu, experimentalniho vyvoje
a inovaci a v roce 2018 obdrzel Narodni cenu vlady Ceska hlava
za celozivotni prinos k rozvoji genetiky rostlin a aplikaci ziskanych
vysledkl v praxi.

prof. Ing. Jaroslav DOLEZEL, DrSc.

He is the scientific director of CRH and head of the Olomouc
branch of the Institute of Experimental Botany of the Academy
of Sciences of the Czech Republic. His main scientific focus is
the structure and evolution of plant genomes, application of
flow cytometry in plant biology and mapping and sequencing of
genomes of important agricultural crops. He is the author of more
than 850 articles in impacted journals, the editor of three books
and has been an investigator or member of investigating team of
more than 20 projects, including EU projects. Since 2004 he has
been a member of the Learned Society of the Czech Republic, in
2012 the chairman of the Academy of Sciences granted him the
prestigious Academic Award - Praemium Academiae, in 2014 he
received an award of the Ministry of Education, Youth, and Sports
for extraordinary results of research, experimental development
and innovations, and in 2018 he received a National Award “Ceska
hlava” for a lifetime contribution to the development of plant
genetics and the application of the obtained results in practice.

prof. Mgr. Marek Sebela, Dr.

Od roku 2010 vede Oddéleni biochemie proteini, v obdobi
2014-2018 byl zastupujicim reditelem CRH. Obecné se zaméruje
na chemii a biochemii proteint. Jeho vyzkumny zajem spociva
predevsim v redoxnich a proteolytickych enzymech, modifikacich
proteinu (zejména glykosylaci) a MALDI hmotnostni spektrometrii
v proteomice. Kromé svého vyzkumu, vyukovych a vzdélavacich
aktivit je aktivnim clenem tfi védeckych spolecnosti a podili se
na organizovani mezinarodnich védeckych konferenci, jako jsou
Informal Meeting on Mass Spectrometry nebo FEBS Congress.
Ziskal dvé narodni védecka ocenéni. Je clenem redakéni rady
Casopisu Journal of Proteomics.

Since 2010 he has been the Head
of the Department of Protein
Biochemistry, in 2014-2018 he
was the Deputy Director of CRH.
He generally focuses on protein
chemistry and biochemistry. His

research interest is mainly in
redox and proteolytic enzymes,
protein modifications (especially glycosylation) and MALDI mass
spectrometry in proteomics. In addition to his research, teaching
and educational activities, he is an active member of three scientific
societies and participates in organization of international scientific
conferences such as Informal Meeting on Mass Spectrometry or
FEBS Congress. He has won two national scientific awards. He is
a member of the editorial board of the Journal of Proteomics.
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V CRH pusobijako seniorresearcher
a vedouci Oddéleni biofyziky.
Ve védecké praci se zaméruje na
biofyziku fotosyntézy a studium
stresi Spolupracuje
s komerénimi subjekty na vyvoji
novych pristroju  pro detekci
stresu rostlin. Publikoval vice nez

rostlin.

50 puvodnich odbornych praci a je ¢lenem nékolika domacich
a zahranicnich védeckych spolecnosti. Je fesitelem, spoluresitelem
nebo clenem resitelského kolektivu vice nez 25 grantovych
projektu.

prof. RNDr. Petr llik, Ph.D.

In CRH he has been working as a senior researcher and head of the
Department of Biophysics. His scientific work focuses on biophysics
of photosynthesis and study of plant stresses. He cooperates with
commercial entities to develop new devices for detecting plant
stresses. He has published more than 50 original papers and is
a member of several domestic and foreign scientific societies. He is
a investigator, co-investigator or member of an investigating team
of more than 25 grant projects.

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

Od roku 1983 pusobi v Ustavu experimentalni botaniky Akademie
véd CR, v.v.i. a v roce 1996 se stal vedoucim spoleéného pracovisté
Ustavu experimentalni botaniky AV CR a Pirodovédecké fakulty UP
s nazvem Laborator rustovych regulatori. Zabyva se biologickou,
medicinalni a analytickou chemii rostlinnych hormonu, cast
pracovisté se vénuje také syntéze novych rustovych regulatoru se
zajimavymi biologickymi i terapeutickymi vlastnostmi. Je autorem
nejméné 350 odbornych védeckych publikaci a mnoha patent po
celém svété. Je clenem rady mezinarodnich spolecnosti, clenem
panelu ERC a fesitelem vice nez 80 narodnich i mezinarodnich
projektu.

Since 1983 he has been working
at the Institute of Experimental
Botany of the Academy of Sciences
of the Czech Republic, and in
1996 he became the head of the
joint laboratory of the Institute
of Experimental Botany AS CR
and the Faculty of Science UP
called Laboratory of Growth Regulators. He focuses on biological,

medical and analytical chemistry of plant hormones, part of the
workplace is also devoted to the synthesis of new growth regulators
with interesting biological and therapeutic properties. He is the
author of more than 350 scientific publications and many patents
worldwide. He is a member of several international companies,
a member of the ERC panel and an investigator of more than 80
national and international projects.

Mgr. Karel Dolezal,

Pusobi od roku 1996 jako
védecky pracovnik v Laboratori
rustovych regulatort, spolecném
pracovisti PfF UP a UEB AV
CR. Jeho védecké zaméreni je
syntéza  vice  substituovanych
purinovych derivatd, vztah mezi
jejich
a biologickou aktivitou, analyticka chemie cytokinint a dalsich
rostlinnych hormont. Je autorem ¢i spoluautorem vice nez 160
puvodnich védeckych publikaci v impaktovanych casopisech
a vice nez 65 udélenych patentl, v poslednich deseti letech byl
nebo je resitelem nebo spoluresitelem deviti grantovych projektu.
Je editorem a clenem redakéni rady casopisu Plant Growth
Regulation, South African Journal of Botany a International Journal
of Molecular Sciences.

chemickou strukturou

Dr., DSc.

Since 1996 he has been working as a researcher in the Laboratory of
Growth Regulators, a joint workplace of the Faculty of Science and
the Academy of Sciences of the Czech Republic. His scientific focus
is the synthesis of more substituted purine derivatives, relationship
between their chemical structure and biological activity, analytical
chemistry of cytokinins and other plant hormones. He is the author
or co-author of more than 160 original scientific publications in
impacted journals and more than 65 patents. He is an editor and
member of the editorial board of the Plant Growth Regulation
journal, the South African Journal of Botany and the International
Journal of Molecular Sciences.
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Veronique Bergougnoux, Ph.D.

Absolventka Prirodovédecké fakulty Univerzity Nice-Sophia
Antipolis v Nice ve Francii v roce 2007 zacala pusobit na pozici
junior researcher na Prirodovédecké fakulté Univerzity Palackého
v Olomouci a od roku 2011 se pripojila k tymu CRH, kde od
roku 2017 vede Oddéleni molekularni biologie. Centrem jejiho
odborného zajmu je rostlinna fyziologie a molekularni biologie
s cilem porozumeét vlivu zivotniho prostredi na rust a vyvoj rostlin
a roli rostlinnych hormonu v odpovédich rostlin. V soucasnosti
se zaméruje na porozumeéni vzniku a vyvoje nodalnich korenu
u jecmene a dalSich obilovin. Publikovala 25 védeckych publikaci
v impaktovanych casopisech a je resitelkou nebo spoluresitelkou
nékolika narodnich i mezinarodnich grantovych projektu.

She graduated from the Faculty of
Science of the University of Nice-
Sophia Antipolis, Nice, France.
In 2007 she started working as
a junior researcher at the Faculty of
Science of the Palacky University
studies  plant
physiology and molecular biology
with the aim of understanding the environmental impact on plant
growth and development and the role of plant hormones in plant

Olomouc. She

responses. She is currently focused on understanding the origin
and development of nodal roots in barley and other cereals. She has
published 25 scientific publications in impacted journals and is an
investigator or co-investigator of several national and international
grant projects.

Vede Oddéleni bunécné biologie
CRH. Je autorem vice nez 170
védeckych publikaci zamérenych
navyzkum v oblastech molekularni
a bunécné biologie, proteomiky,
biotechnologie,
cytoskeletonu,

signalizace,
vezikularniho

transportu, endocytézy a stresu
u rostlin. Je editorem Sesti knih, narodnim reprezentantem
v International Plant Proteomics Organization, ¢lenem nékolika
védeckych spolecnosti vcetné Ucené spolecnosti Slovenska
a redakénich rad odbornych ¢asopisi. Doposud byl fesitelem nebo
spoluresitelem vice nez 20 zahrani¢nich a domacich védeckych
projektd. Pusobil mimo jiné na Univerzité Paul Sabatier v Toulouse,
v Biocentru na Univerzité ve Vidni a na Univerzité v Bonnu, kde
vedl vyzkumnou skupinu.

prof. RNDr. Jozef Samaj, DrSc.

He leads the Department of Cell Biology of CRH. He is the author
of more than 170 scientific publications focused on research in
molecular and cell biology, proteomics, biotechnology, signaling,
cytoskeleton, vesicular transport, endocytosis and plant stress. He is
the editor of 6 books, a national representative of the International
Plant Proteomics Organization, a member of several scientific
societies including the Learned Society of Slovakia and editorial
boards of professional journals. He has been an investigator or co-
investigator of more than 20 international and domestic scientific
projects. He has worked at Paul Sabatier University in Toulouse, the
Biocentre at the University of Vienna and the University of Bonn,
where he led a research group.

doc. RNDr. Petr Tarkowski, Ph.D.

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 zdroju zelenin, lécivych rostlin
a specialnich plodin (Vyzkumny ustav rostlinné vyroby, vwv.i).
Vénuje se studiu prirodnich latek izolovanych z rostlin a bakterii,
vyvoji analytickych metod studia fytohormoni, jejich chemickym
a biochemickym preménam, pripadné vyskytu a interakcim
mezi fytohormony. V posledni dobé se zabyva studiem
konopi a konopnych produkti. Je clenem nékolika narodnich
a mezinarodnich odbornych spolecnosti, védeckych rad, autorem
a spoluautorem vice nez 50 védeckych praci.

He has been working at CRH
since 2010 as a senior researcher.
In 2015, he became Head of the
Central Laboratory and Research
Support Department and at the
same time the Department of
Genetic Resources of Vegetables,
Medicinal Plants and Special Crops
(Crop Research Institute). He is devoted to the study of natural
substances isolated from plants and bacteria, development of

analytical methods of study of phytohormones, their chemical
and biochemical transformations, eventually the appearance
and interactions between phytohormones. Recently he has been
studying hemp and hemp products. He is a member of several
national and international learned societies, scientific councils,
author and co-author of more than 50 scientific papers.
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Je védeckym pracovnikem v Ustavu
experimentalni botaniky AV CR,
respektive Laboratore rustovych
regulatoru. Profesné se zameéruje na
vyvoj novych analytickych metod
pro kvalitativni 1 kvantitativni
biologicky aktivnich
latek a studium jejich metabolismu
v rostlinach - zapojeni modernich izolac¢nich technik v kombinaci
s kapalinovou chromatografii a rychle skenujici hmotnostni
spektrometrii. Publikoval vice nez 320 védeckych clanku a jako
resitel nebo spoluresitel je zapojen do deviti narodnich nebo
mezinarodnich grantovych projektu. Je clenem nékolika védeckych
spolecnosti a ¢clenem redakéni rady Casopisu International Journal
of Molecular Sciences. V roce 2019 i 2018 figuroval na seznamu
Highly Cited Researchers spolecnosti Clarivate Analytics.

stanoveni

doc. Mgr. Ondrej Novak, Ph.D.

He is a researcher at the Institute of Experimental Botany of the
ASCR, resp. the Laboratory of Growth Regulators. He focuses
on the development of new analytical methods for qualitative
and quantitative determination of biologically active substances
and the study of their metabolism in plants - the use of modern
isolation techniques in combination with liquid chromatography
and fast scanning mass spectrometry. He has published more than
320 scientific articles and, as an investigator or co-investigator, he
is involved in nine national and international grant projects. He
is a member of several scientific societies and a member of the
editorial board of the International Journal of Molecular Sciences.
In 2019 as well as 2018 he was on the Highly Cited Researchers list
of Clarivate Analytics.

doc. Mgr. Ales Pecinka, Ph.D.

Je vedoucim vyzkumné skupiny v Centru strukturalni a funkéni
genomiky rostlin Ustavu experimentalni botaniky Akademie véd
CR. Po dokon¢eni doktorského studia v Leibnitzové Gstavu genetiky
rostlin a vyzkumu rostlin v Gaterslebenu v Némecku se vénoval
postdoktorskému vyzkumu v oblasti rostlinné epigenetiky Institutu
Gregora Mendela ve Vidni. V roce 2010 zalozil vlastni vyzkumnou
skupinu v Institutu Maxe Plancka pro vyzkum S§lechténi rostlin
v Koliné nad Rynem se zamérenim na analyzu stability chromatinu
a genomu v Arabidopsis. V roce 2017 se skupina prestéhovala do
Centra strukturalni a funkéni genomiky rostlin, kde sleduje stejné
vyzkumné sméry s rozsifenim na obilniny. Je odbornikem na
organizaci jadra rostlin, epigenetickou regulaci genové exprese
audrzovani stability genomu pomoci komplext1 SMC. V poslednich
letech tyto jevy studuje vétsinou v souvislosti s vyvojem semen.

He is a group leader at the Centre
of Plant Structural and Functional
Genomics of the Institute of
Experimental Botany in Olomouc,
Czech Republic. After his Ph.D.
at the Leibnitz Institute of Plant
Genetics and Crop Plant Research
in Gatersleben, Germany, he
performed his postdoctoral research in the field of plant epigenetics
at the Gregor Mendel Institute in Vienna. In 2010, he established
his own research group at the Max Planck Institute for Plant

UF

Breeding Research in Cologne focusing on the analysis of plant
chromatin and genome stability in Arabidopsis. In 2017, the group
moved to the Centre of Plant Structural and Functional Genomics,
where it follows the same research directions with an extension
to the cereal crops. He is an expert in the organization of plant
nucleus, epigenetic regulation of gene expression and maintenance
of genome stability by SMC complexes. In recent years, he studies
these phenomena mostly in the context of seed development.

Od roku 2010 vede oddéleni trans-
feru technologii CRH. Odborny
zajem soustredi zejména na orga-
nickou syntézu, pripravu novych
heterocyklickych molekul, che-
mickou biologii, rustové regulatory
cytokininy, jejich derivaty a jejich
biologickou aktivitu a uplatnéni
cytokininovych derivati v praxi, zejména v kosmetice, lékarstvi
nebo pri oSetfeni ¢i mikropropagaci rostlin. Byla a je resitelkou
tady grantd, v soucasné dobé je hlavni resitelkou projektu Roz-
voj predaplikacniho vyzkumu v oblasti nano- a biotechnologii —
Predaplikacni vyzkum pro ITIL. Je autorkou ¢i spoluautorkou

17 patentu a celé rady uzitnych vzoru.

doc. Mgr. Lucie Plihalova, Ph.D.

Since 2010 she has been heading the Department of Technology
Transfer. She focuses on organic synthesis, preparation of new
heterocyclic molecules, chemical biology, growth regulators
of cytokinins, their derivatives and their biological activity and
application of cytokinin derivatives in practice, especially in
cosmetics, medicine or in treatment or micropropagation of
plants. She has been administrating many grants, currently she is
the main investigator of the Development of pre-applied research
in nanotechnogy and biotechnology - Pre-application Research
for ITI project. She is the author or co-author of 17 patents and
a number of utility models.
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Predstavenstvo a Rada Centra / Board of Directors and Council of the Centre

Jméno clena
Member

prof. Mgr. Jaroslav MILLER, M.A., Ph.D.
RNDr. Martin VAGNER, CSc.

Ing. Jiban KUMAR, Ph.D.

Doc. RNDr. Martin KUBALA, Ph.D.
RNDr. Ladislav SNEVAJS

JUDr. Vladimir LICHNOVSKY

Mgr. Jan RADOS

Védecka rada Centra / Scientific Board of the Centre

Jméno tlena
Member

prof. Ing. Jaroslav DOLEZEL, DrSc.
prof. RNDr. Ivo FREBORT, CSc., Ph.D.

prof. RNDr. Jozef SAMA, DrSc.

prof. RNDr. Petr ILiK, Ph.D.

prof. Ing. Miroslav STRNAD, CSc, DSc.

prof. Mgr. Marek SEBELA, Dr.

Mgr. Jan BARTOS, Ph.D.
doc. RNDr. Petr TARKOWSKI, Ph.D.
prof. Ing. Olga VALENTOVA, CSc.

prof. RNDr. Jifi FAJKUS, CSc.
doc. Ing. Antonin DREISEITL, CSc.

prof. Jeffrey A. COLE

Ing. Jan BREZINA

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

¢len predstavenstva Rady Centra

Board Member of the Council of the Centre

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

¢len Rady Centra
Member of the Council of the Centre

¢len Rady Centra
Member of the Council of the Centre

¢len Rady Centra
Member of the Council of the Centre

¢len Rady Centra
Member of the Council of the Centre

Funkce

Position

Védecky reditel Centra a predseda Védecké rady

Centra Scientific Director and Chairperson of the Scientific
Board of the Centre

Reditel Centra a ¢len Védecké rady Centra

Director of the Centre and Member of the Scientific Board

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

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

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

Clen Védecké Rady Centra, zastupujici reditel Centra

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

Clen Védecké rady Centra

Member of the Scientific Board of the Centre

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

Externi akademicky ¢len Védecké rady Centra

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

External Academic Member of the Scientific Board of the Centre

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

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

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

Instituce
Institution

Rektor Univerzity Palackého v Olomouci

Rector of Palacky University, Olomouc

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

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

Director of the Crop Research Institute

Dékan Prirodovédecké fakulty Univerzity Palackého v Olomouci

Dean of the Faculty of Science, Palacky University Olomouc

Zastupce Statutarniho mésta Olomouc
Representative of the Statutory City of Olomouc

Zastupce Olomouckého kraje

Representative of the Olomouc Region

Zastupce Ministerstva zemédélstvi CR
Representative of the Ministry of Agriculture

Instituce
Institution

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

Prirodovédecka fakulta, Univerzita Palackého v Olomouci

Faculty of Science, Palacky University Olomouc

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

Prirodovédecka fakulta, Univerzita Palackého v Olomouci

Faculty of Science, Palacky University Olomouc

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

Prirodovédecka fakulta, Univerzita Palackého v Olomouci

Faculty of Science, Palacky University in Olomouc

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

Vyzkumny ustav rostlinné vyroby, v. v. i.

Crop Research Institute

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

Masarykova univerzita, Brno

Masaryk University, Brno

Agrotest fyto, s.r. 0. a Zemédélsky vyzkumny Gstav Kromériz, s. r. o.
Agrotest fyto, s. r. 0. and The Agricultural Research Institute
Kromériz, Ltd.

Viceprezident European Federation of Biotechnology

Vice President of the European Federation of Biotechnology

Byvaly poslanec Evropského parlamentu

Former Member of the European Parliament

Mezinarodni poradni panel / International Advisory Board

Jméno clena
Member

Prof. Richard M. NAPIER
Prof. Dr. Heribert HIRT
Sebastien PRAUD

Dr. Roland WOHLGEMUTH

Prof. Dr. Nils STEIN

Instituce
Institution

University of Warwick, Coventry, United Kingdom

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

Biogemma, Clermont-Ferrand, France

Technical University Lodz, Poland

Liebniz Institute of Plant Genetics and Crop Plant Research (IPK), Gatersleben, Germany
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VEDA A VYZKUM

Rostliny jako prostfedek udrZitelného
globalniho rozvoje

Stézejni soucast védeckého vykonu CRH v roce 2019 byla spojena
s feSenim projektu Rostlinyjako prostredek udrzitelného globalniho
rozvoje Operacniho programu Vyzkum, vyvoj a vzdélavani —
Excelentni vyzkum. Cilem projektu je ziskani novych poznatki
o regulaci rustu, utvareni fenotypu a stresové adaptaci rostlin, které
patii k hlavnim potravinovym zdrojim lidstva. Ukolem badateld,
ktefi spolupracuji v ramci péti komplexnich multioborovych
vyzkumnych programu, je dospét k novym poznatktum a vyvinout
techniky, jez umozni za pomoci molekularnich a genomickych
metod slechténi hospodarsky vyznamnych plodin s vyssimi vynosy
a veétsi odolnosti vici nepriznivym klimatickym vlivim, zejména
suchu. Dal§im dulezitym ukolem je snizit dopad zemédélstvi
na zivotni prostredi, a to napriklad zavedenim novych zpusobu
hnojenti ¢i eliminaci pouzivani pesticidi. Nutnym predpokladem
k tomu je posileni prirozené odolnosti rostlin proti houbam,
bakteriim ¢i skudcum. Pravé k témto cilim smérovaly i v roce
2019 aktivity vyzkumniku CRH ve spolupraci s jejich zahrani¢nimi
partnery. Prikladem uspésné spoluprace s ostatnimi univerzitami
i regionalni samospravou zameérené na uplatnéni vysledkl v praxi
muze byt vytvoreni struktury a kompozice zelené, ktera pomuze
efektivné zachytavat prachové castice masivné znecistujici ovzdusi
Ostravy a jinych prumyslovych meést. Aktivita dokonce ziskala
podporu v ramci spolecného evropského projektu Clairo (CLear
AIR and Climate Adaptation in Ostrava and other cities).

Diky projektu ziskala pracovisté CRH nové pristroje zasadniho
védeckého vyznamu. Jedna se o fluorescencni mikroskop se
supervysokym rozliSenim, ktery umozni detailni studium
struktury rostlinného jadra s rozliSenim v radu desitek nanometru,
dale o vysokokapacitni sekvenator DNA urceny ke studiu sekvenéni
variability ve vybranych genech u odrud ¢i puvodnich druha
jecmene a pSenice odolnych ¢i nachylnych k stresu suchem nebo
o fluorescencni mikroskop na rychlé a Setrné snimani Zzivych
rostlin pfi velmi vysokém rozliSeni, jehoz prostrednictvim bude
mozné studovat interakce rostlin s mikroorganismy neinvazivnimi
metodami vitalni mikroskopie.

SCIENCE AND RESEARCH

Plants as a tool for sustainable global
development

A fundamental part of CRH’s scientific performance in 2019 was
linked to implementation of the Plants as a tool for sustainable
global development project from Operational Program Research,
Development and Education - Excellent Research. The aim of
the project is to gain new knowledge about growth regulation,
phenotype formation and stress adaptation of plants, which belong
to the main food sources of the mankind. Researchers working in
five complex multi-disciplinary research programs strive to gain
new knowledge and develop techniques that enable cultivation
of economically important crops with higher yields and greater
resistance to adverse climatic conditions, especially drought, using
molecular and genomic methods. Another important task is to
reduce the environmental impact of agriculture, for example by
introducing new fertilization methods or eliminating the use of
pesticides. A necessary prerequisite for this is to strengthen natural
resistance of plants to fungi, bacteria or pests. Research activities
of CRH scientific staff in cooperation with their foreign partners
in 2019 lead towards these goals. As an example of successful
cooperation with other universities and regional self-government
focused on the application of results in practice we can mention
the creation of the structure and composition of greenery that will
help effectively capture dust particles massively polluting the air of
Ostrava and other industrial cities. The initiative received support
under the joint European project Clairo (CLear AIR and Climate
Adaptation in Ostrava and other cities).

Thanks to the project CRH acquired new devices of significant
scientific importance such as a high-resolution fluorescence
microscope that enables detailed study of plant nucleus structure
with a resolution of tens of nanometers; a high-capacity DNA
sequencer for the study of sequence variability in selected genes
in indigenous barley and wheat varieties or those resistant or
susceptible to drought; or a fluorescence microscope for fast and
gentle scanning of live plants at a very high resolution, through
which it will be possible to study the interaction of plants with
microorganisms by non-invasive vital microscopy methods.

Vyzkumny program 1
Organizace jaderného genomu rostlin a jeji
vliv na fenotyp

Usporadani DNA v mikroskopickém prostoru bunécného jadra
hraje dulezitou roli pfi regulaci genové exprese a ovliviiuje rust
a vyvoj rostlin i jejich reakci na vnéjsi podminky. Diky pokroku
v technikach sekvenovani DNA je jiz znama poloha vétsiny gent
a regulacnich oblasti na molekule DNA. O tom, jak jsou tyto oblasti
v bunécném jadre rozmistény a jak spolu interaguji, ale zatim
existuji jen mlhavé predstavy. V ramci vyzkumného programu
Organizace jaderného genomu rostlin a jeji vliv na fenotyp védci
studuji prostorové usporadani jaderného genomu dulezitych
plodin a vyuzivaji pfi tom také poznatky ziskané studiem modelové
rostliny husenicku rolniho s mensim genomem.

Analyzou prostorového usporadani rodi¢ovského chromatinu
v bunéfném jadre mezidruhovych hybridi rostlin pomoci
konfokalni mikroskopie zjistili, ze faze bunécného cyklu, typ

Research program 1
Organization of plant nuclear genome and
its impact on phenotype

The arrangement of DNA in the microscopic space of the cell
nucleus plays an important role in the regulation of gene expression
and affects the growth and development of plants and their
response to environmental conditions. Due to progress in DNA
sequencing techniques, the position of most genes and regulatory
regions on the DNA molecule have been unraveled. However, ideas
of deployment and interactions of these areas in the cell nucleus are
still somewhat vague. As part of the research program Organization
of plant nuclear genome and its impact on the phenotype, scientists
study spatial arrangement of the nuclear genome of important
crops, using knowledge gained from the study of a model plant of
Arabidopsis with a smaller genome.

By analyzing the spatial arrangement of parental chromatin in
the cell nucleus of interspecific plant hybrids using confocal




pletiva ¢i puvod rodicovskych genomu nemaji podstatny vliv
na usporadani chromatinu. Ziskané vysledky naopak odhalily
vyznamny vliv velikosti chromozomu a jejich ramen na polohu
v jadre. Toto studium také zjistilo korelaci mezi prostorovym
usporadanim chromozomu v jadre a jejich prenosem do dalsich
generaci. Pravdépodobnost prenosu do dal§i generace je nizsi
u chromozomq, jejichz telomery nebyly v kontaktu s jadernou
membranou v meiotické profazi a prekvapivé i v somatickych
pletivech.

Pomoci metody Hi-C olomoucti védci ve spolupraci s kolegy
z Leibniz Institute of Plant Genetics and Crop Plant Research
(Gatersleben, Némecko) zjistili, ze chromatidy kondenzovanych
chromozomu jecmene jsou v mitotické metafazi tvoreny sroubovici
chromatinu, jejiz zavity maji délku asi 85 Mb. Pro toto studium bylo
klicové vyuziti metody purifikace intaktnich chromozomu pomoci
prutokové cytometrie. Délka zavitu urcena bioinformatickou
analyzou byla experimentalné potvrzena pomoci fluorescencni in
situ hybridizace. Pri ni byly pouzity sondy sloZené z tisici kratkych
oligonukleotidu, které pokryvaly ¢asti chromozomu 5H jeCmene.
Mista hybridizace znacenych oligonukleotidi byla vizualizovana
pomoci mikroskopie se supervysokym rozliSenim. Strukturu
kondenzovanych mitotickych chromozomu badatelé studuji také
pomoci elektronové mikroskopie a v ramci téchto experimentu
optimalizovali metodu pripravy vzorku pro pozorovani jejich
trojrozmérné struktury.
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microscopy, they found that the cell cycle phases, the tissue type,
or the origin of parental genomes had no significant effect on the
chromatin arrangement. On the contrary, obtained results revealed
a significant influence of the size of chromosomes and their arms
on the position in nucleus. This study also found a correlation
between the spatial arrangement of chromosomes in the nucleus
and their transfer to future generations. The probability of
transmission to the next generation is lower for chromosomes
whose telomeres were not in contact with the nuclear membrane in
meiotic prophase and, surprisingly, in somatic tissues.

Using the Hi-C method, Olomouc scientists in collaboration with
colleagues from the Leibniz Institute of Plant Genetics and Crop
Plant Research (Gatersleben, Germany) found that chromatids
of condensed barley chromosomes are in mitotic metaphase
created by chromatin helix whose threads are about 85 Mb in
length. The use of intact chromosome purification using flow
cytometry was crucial for this study. The thread length determined
by bioinformatic analysis was experimentally confirmed by
fluorescence in situ hybridization. Probes composed of thousands of
short oligonucleotides were used to cover portions of the 5H barley
chromosome. Hybridization sites of labeled oligonucleotides were
visualized by super-high resolution microscopy. Researchers also
study the structure of condensed mitotic chromosomes by electron
microscopy and in these experiments optimized the method of
sample preparation for observation of their three-dimensional

structure.

Obrizek 1: Bunécné jadro linie psenice seté s vnesenym parem chromo-
zomi zita. Pomoci fluorescenéni in situ hybridizace byla ur¢ena poloha

chromozom Zita (zlut barva). Stejnou metodou byla uréena poloha chromatidou.

centromer (¢ervena barva) a telomer (zelend barva). DNA psenice byla

barvena pomoci barviva DAPI (modra barva).

Figure 1: Cell nucleus of common wheat line with introduced pair of
rye chromosomes. The position of rye chromosomes (yellow) was deter-
mined by fluorescence in situ hybridization. Using the same method, the
centromer (red) and telomer (green) positions were determined. The

wheat DNA was colored with DAPI (blue).

Sekvence genomu psenice, podobné jako sekvence jinych
slozitych genomu vcetné lidského, stale neni iplna. Mimo jiné v ni
chybi multigenni lokusy kodujici ribozomalni RNA. Optickym
mapovanim izolovanych pomoci prutokové
cytometrie vyzkumnici v genomové sekvenci pSenice urcili
presnou polohu téchto chybéjicich lokusu na chromozomech 1B,
6B a 5D, odhadli pocet jednotek ribozomalni DNA a identifikovali
diagnostické SNP markery specifické pro jednotlivé lokusy.
Nasledna sekvencni analyza ribozomalni RNA ziskané z péti
ruznych pletiv odhalila, ze prispévek konkrétnich lokusu k celkové
produkci rRNA nekoreluje s poctem jednotek rDNA a je vyvojové
regulovan.

chromozom

Umisténi a vzajemné interakce vlaken DNA v bunécéném jadre
a stejné tak usporadani DNA v kondenzovanych chromozomech

Obrdzek 2: Model spiralizace metafazovych chromozomu je¢mene. Cervené a zelené jsou znédzornény dvé poloviny jednoho

zavitu Sroubovice o celkové délce piiblizné 35 Mb. Vlevo: pohled na ¢ast jedné chromatidy z vnéjsku; vpravo: pficny fez jednou

Figure 3: Model of barley metaphase chromosome spiralization. Two halves of one helix thread with a total length of approxi-

mately 35 Mb are shown in red and green. Left: view of part of one chromatid from outside; right: cross section of one chromatid.

Wheat genome sequence, like that of other complex genomes,
including human, is still incomplete. Among other things, it lacks
multigenic loci encoding ribosomal RNA. By optical mapping of
chromosomes isolated by flow cytometry, researchers determined
the exact location of these missing loci on chromosomes 1B, 6B
and 5D in the wheat genome sequence, estimated the number of
ribosomal DNA units and identified diagnostic SNP markers specific
to each locus. The following sequence analysis of ribosomal RNA
obtained from five different tissues revealed that the contribution
of specific loci to total rRNA production does not correlate with the
number of rDNA units and is developmentally regulated.

The location and interactions of DNA strands in the cell nucleus
as well as the arrangement of DNA in condensed chromosomes
are largely determined by chromosome structure-maintaining
proteins (SMCs). In order to identify and characterize mitotic
chromosome proteins, researchers have developed a method using
chemical modifications of cysteine by bromethylamine. As a result
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jsou do znacné miry urcovany proteiny udrzujicimi strukturu
chromozomu (SMC). S cilemidentifikovatacharakterizovat proteiny
mitotickych chromozomu vyzkumnici vypracovali metodu
vyuzivajici chemické modifikace cysteinu bromethylaminem.
Nasledkem aminoethylace se objevi kladny naboj a nové trypsinové
Stépné misto pro pripravu peptidii vhodnych k sekvencni analyze.
Pro alternativni stépeni jadernych a chromozomalnich proteini
z hroznl vinné révy izolovali proteasu CYSP, ktera je sice méné
specificka nez trypsin, avsak vysoce aktivni i v kyselém pH.

Pro vybrané kandidatni jaderné proteiny, které predstavuji
predevsim podjednotky komplexti proteini SMC, byla zahajena
tvorba a selekce mutantnich linii metodou CRISPR, a to jak
u jecmene, tak modelové rostliny husenicku rolniho. Paralelné
probiha klonovani a transformace translacné fuznich markerovych
linii pro jednotlivé oblasti bunécného jadra jecmene, coz umozni
studium dynamiky chromatinu v zivych bunkach.

HvTRB1-GFP

of aminoethylation, a positive charge and a new trypsin cleavage
site for the production of peptides suitable for sequence analysis
appear. For alternative cleavage of nuclear and chromosomal
proteins from grapes, CYSP protease was isolated, which is less
specific than trypsin, but highly active even in acid pH.

For selected candidate nuclear proteins, which are predominantly
subunits of SMC protein complexes, the formation and selection
of mutant lines was initiated by the CRISPR method, both in
barley and in the model plant Arabidopsis. In parallel, cloning and
transformation of translational fusion marker lines for individual
regions of barley cell nucleus have been carried out, allowing the
study of chromatin dynamics in living cells.

YFP-HvFIBRILLARIN1

HvSUN2-CFP

Obrizek 3: Priprava fluorescen¢nich markerovych linif jadernych domén u je¢mene. Binérni konstrukty byly transformovany do protoplastii a signaly byly snimany pomoci konfokalni mikroskopie. Zelené
znaceny fazni protein HVTRB1-GFP indikuje pozici telomer (shluky intenzivnich signalti) v bunééném jéidie a déva také rozptyleny signél v nukleoplazmé. Cerveny signdl odpovid4 histonu HYCENH3
fuzovanému s ¢ervenym fluorescenénim proteinem (RFP), ktery znadi pozice centromer. Fuzni protein mezi jadérkovym markerovym proteinem FIBRILLARIN1 a Zlutym fluorescenénim proteinem (YFP)
vykazuje silny signal v jadérku a rozptyleny signél v nukleoplazmé. Modrym fluorescenénim proteinem (CFP) znaceny protein jaderné membrany HvSUN2 vykazuje predpokladanou lokalizaci (krouzek);
kulovité signaly po obvodu protoplastu jsou chloroplasty, které mély pfi daném nastaveni silnou autofluorescenci.

Figure 3: Preparation of fluorescent marker lines of nuclear domains in barley. Binary constructs were transformed into protoplasts and signals were scanned by confocal microscopy. The green-labeled
HvTRBI1-GFP fusion protein indicates the position of the telomeres (cluster of intense signals) in the cell nucleus and also gives a scattered signal in the nucleoplasm. The red signal corresponds to the histone
HvCENHS3 fused to the red fluorescent protein (RFP), which indicates the centromere positions. The fusion protein between the core marker protein FIBRILLARINT1 and the yellow fluorescent protein (YFP)

shows a strong signal in the nucleus and a scattered signal in the nucleoplasm. The blue fluorescent protein (CFP) labeled HyYSUN2 nuclear membrane protein shows the predicted location (ring); the spherical

signals around the perimeter of the protoplast are chloroplasts that have a strong autofluorescence at a given setting.

Vyzkumny program 2
Editace genomu za ucelem vyssi tolerance
obilovin viici suchu

Sucho dramaticky ovliviiuje vynos vsech plodin na celém svété.
S nastupujicimi klimatickymi zménami je velmi dulezité vyvinout
plodiny, které budou schopny se vyrovnat s nepriznivymi
podminkami. V mechanismech, pomoci kterych rostliny odolavaji
suchu, hraji Gstfedni roli rostlinné hormony. Napriklad hormony
cytokininy (CK) ovlivnuji radu procesu v rostlinach, jako je déleni
bunék a ukladani asimilatua fotosyntézy. Cytokininy zvysuji
toleranci k mirnému vodnimu stresu a urychluji regeneraci;
koreluji se zvySenou toleranci proti vodnimu stresu a hraji roli pfi
alokaci asimilatl fotosyntézy pri mirném vodnim stresu u tabaku.
V této souvislosti pracovnici CRH dokoncili charakterizaci
cytokininového receptoru v topolu (Jaworek et al. 2019. Planta).

Sucho vytvari stresovou odezvu, ktera vyzaduje, aby si rostlina
vyvinula mechanismy, jako je zhaseni reaktivnich forem kysliku
nebo akumulace osmoprotektantq, jako je napriklad prolin. V jejich
metabolismu pusobi rodina enzymu aldehyddehydrogenaz, ktera
je zapojena zejména do detoxikace aldehydu nebo katabolismu
aminokyselin, jako je prolin nebo arginin. U kukurice se ukazalo,

ze exprese genu kodujiciho jeden z téchto enzymu, ZmALDHI2,
je za stresovych podminek potlacena, coz prispiva k udrzeni
vysoké hladiny téchto dvou aminokyselin. BEhem roku 2019 védci

Drought dramatically affect yield of all crops worldwide. With
climatic changes, it is of great importance to develop crops able
to cope with adverse conditions. As part of the mechanisms
to withstand drought, phytohormones play a central role. For
example, the hormone cytokinins (CKs) affect multiple processes
in plants, such as cell division, sink strength and photosynthesis.
CKs increase the tolerance to mild stress and speed up the recovery;
they correlate with elevated flooding tolerance, and play a role in
the sink-source polarization during mild water stress in tobacco.
We conducted the characterization of the cytokinin receptor in
poplar (Jaworek et al. 2019. Planta).

Drought generates stress response that requires the plant to
develop mechanisms such as scavenging ROS or accumulating
osmoprotectants. The aldehyde dehydrogenase family is a class
of proteins involved notably in the detoxification of aldehydes or
catabolism of amino acids such as proline or arginine. In maize,
the ZmALDHI2 was shown to be downregulated under stress
conditions, contributing to maintaining high status in these two
amino acids. During this year, we identified ALDHs in barley and
initiated their expression regulation in barley seedlings grown in
different stress conditions.




identifikovali aldehyddehydrogenazy v jeémeni a sledovali regulaci
jejich exprese u sazenic jecmene péstovanych v ruznych stresovych
podminkach.

Zabyvaji se také identifikaci novych gent s potencialni roli
v toleranci k suchu a udrzovanim vynosu v nepfiznivych
podminkach. Nicméné efektivni nastroje k urceni, zda rostlina
podléha stresu nebo ne, je stale potreba vyvijet. Biofyzici zapojeni
do vyzkumného programu vyvijeji metodu detekce stresu in
vivo spojeného se zavienim stomat. Tato metoda je zalozena na
detekci hydrogenuhli¢itanu a jeho ucinku na fotosystém II pomoci
chlorofylové termoluminiscence.

Vyzkumnici zahajili rozsahlou genomovou asociacni studii (GWAS)
s cilem identifikovat nové geny souvisejici s vyvojem korenu
a vynosem za sucha. Koreny kvuli jejich ukryti v pudé dlouho
nebyly povazovany za dulezité ve vyvoji rostlin a reakci na zivotni
prostredi. Maji vSak prvorady vyznam, protoze jsou odpovédné
za absorpci vody a zZivin, coz
jsou dva parametry nezbytné
pro rust a vyvoj rostlin. Studie
zahrnuje 232 odrud dvouradého
jarniho je¢mene pochazejiciho
z ruznych prostfedi a regionu,
z oblasti od Urodného pulmésice
po nejzapadnéjsi Evropu, jakoz
i exemplaru pochazejicich
z Etiopie. K popisu kofenového
systému ruznych odrud
péstovanych v kontrolovanych
podminkach nebo ve stresu
pracovnici pouzivaji systém kliceni
ve specialnich saccich. U ruznych krajovych odrud pozorovali
velkou variabilitu korenové architektury. Mezi parametry, které
zaznamenavaji, patfi délka, uhel a pocet korenu, jakoz i pocet
a rozdéleni postrannich korenu. Fenotypizacni data budou
spojena s genotypizacnimi daty dostupnymi ze sekvenovani 50 tis.
zachycenych protein-kédujicich sekvenci v exomu.

Paralelné byly vyvinuty nové pristupy, které prfimo zacilily na
specifické geny, jejichz role v iniciaci a vyvoji kofenud byla popsana
u ruznych druht rostlin. To je zejména pripad proteinu LBD, ktery
je dulezity pri vzniku lateralnich kofent u Arabidopsis a korenovych
krckua u ryze a kukurice. Védci identifikovali a charakterizovali dva
geny z jecmene, které byly nasledné vneseny do ryzového mutanta,
ktery neni schopen sam vyvinout korenovy kréek. Vzhledem
k tomu, ze tyto geny z jeCmene byly schopny obnovit produkci
korenového krcku v tomto ryzovém mutantu, je zfejmé, ze jsou
klicové pro jeho vyvoj.
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We are also involved in the identification of new genes with
a potential role in tolerance to drought and maintaining yield in
adverse conditions. Nevertheless, good tools to determine whether
a plant undergo stress or not need to be developed. Biophysics
of our group are developing a method to detect in vivo stresses
associated with stomata closure. This method is based on detection
of bicarbonate and its effect on the photosystem Il using chlorophyll
thermoluminescence.

We started genome wide association studies (GWAS) with the
purpose to identify new genes related to root development and
yield performance under drought conditions. Roots due to their
hidden status were for long considered not to play important role

in plant development and response to environment. However,
they are of primordial importance as they are responsible for
water and nutrient uptake, two parameters essential for plant
growth and development. Our GWAS includes 232 accessions of
the spring 2-raws landraces of

Obrdzek 1: Studie stavby kotenového systému barley originating from the Old
ve specidlnich saccich v kontrolovanych world with a 1arge adapta[ion

podminkach bez vystaveni stresu. A) hluboky to different environment. from
>

kofenovy system B) mélky korenovy systém .
ey ) ’ e the Fertile Crescent to the most
Meétitko predstavuje 2 cm. .

west Europe, as well as accessions

Figure 1: Study of root system architecture in . .
coming from Ethiopia. We are

germination pouches in controlled non-stress
conditions. Two contrasted phenotypes are using the germination pouch
shown: A) deep root system, B) shallow root system to describe the root
system. Bar represents 2 cm. system of the different landraces
grown in controlled conditions
or under stress. A huge variability
in root architecture was observed
between landraces. The length,
angle and number of roots, as
well as the number and distribution of lateral roots are among
the parameters we are recording. The phenotyping data will be
associated with the genotyping data available from a 50K exom
capture sequencing.

In parallel, we developed candidate approaches, directly targeting
specific genes whose role in root initiation and development has
been described in different species. This is particularly the case
of the LBD protein that are important in lateral root initiation
in Arabidopsis and in crown-root initiation in rice and in maize.
We identified and characterized two genes that were used to
complement a rice mutant that is not able to develop crown-roots.
The barley genes showed to restore the production of crown-root
in the rice mutant.

Obrizek 2: Vyvoj kofent v ryzovém mutantovi (A) s vlozenymi dvéma LBD geny je¢mene (B a C). V§imnéte si, Ze v B a C jsou kofeny ¢etnéjsi a del$i nez v A. Rostliny byly stejné

staré ve vSech ptipadech. (Fotografie: T. Nguyen).

Figure 2: Root development in rice mutant (A) complemented with two barley LBD genes (B and C). Note that in B and C, the roots are more numerous and longer than in A.

Plants were of the same age in A, B and C. (Picture: T. Nguyen).
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Vyzkumny program 3
Interakce rostlin s prospéSnymi
a patogennimi mikroorganismy

Vyzkumnici pripravili pomoci technologie CRISPR/Cas9 dalsi
konstrukty vyuzitelné pro genetickou manipulaci je¢cmennych
mitogen-aktivovanych protein kinaz (MAPK). Tyto konstrukty
nejdrive prosly testovanim metodou transientni transformace
bunék cibule pomoci genového déla a nasledné byly stabilné
transformovany do jeémene metodou kultivace Agrobakterii
s nezralymi zygotickymi embryi. Regenerované rostliny budou
dale testovany na odolnost vuci abiotickému a biotickému stresu.
Byla provedena fenotypicka dokumentace, oSetfeni elicitory
a taktéz imunobiochemické experimenty s pouzitim protilatek
proti aktivovanym MAPK. Z téchto rostlin byly také pripraveny
vzorky pro proteomické analyzy, které jsou prubézné zpracovavany
a vyhodnocovany. Dale byly ziskany nové transgenni linie vojtésky
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Obrizek 1: Interakce kotene vojtésky se Sinorhizobiem

Figure I: Interaction of alfalfa root with Sinorhizobius

nesouci geny pro vybrané MAPK. Stabilni transgenni linie jecmene
a vojtésky s markerovymi geny pro mikrotubularni a aktinovy
cytoskelet byly vyuzity na experimenty s fluorescen¢né znacenymi
mikroorganismy Sinorhizobium meliloti a Pseudomonas fluorescens
pomoci pokrocilé light-sheet” mikroskopie. Védci studovali
predevSsim mechanismy interakce téchto mikroorganismu
s rostlinami na mikroskopické arovni. Dale probihaly experimenty
s transgennimi liniemi vojtésky s umlcenymi MAPK geny
(pomoci RNAIi technologie) zamérené na studium fenotypovych
a biochemickych charakteristik a také na vyvoj hlizek po interakci
téchto linii s pudnimi bakteriemi Sinorhizobium meliloti. Metodicky
prispévek o super-rezolucnim zobrazeni mikrotubuld a MAPK
pomoci mikroskopie se strukturovanym osvétlenim vzorku (SIM
a 3D SIM) byl publikovan v prestiznim cCasopise Plant Methods.
Ctyfi vyzkumné prace, ve kterych védci podrobné charakterizovali
biochemické a genetické interakce MPK3 a fosfolipazy D alfa 1
a proteomy (vCetné validace) v nadzemni casti a v korenech
mutantt, které postradaji fosfolipazu D alfa 1, publikovaly
vyznamné casopisy Frontiers in Plant Science a International
Journal of Molecular Sciences (IJMS). Dalsi dva ¢lanky zamérené na
fosforylaci proteinu NRT1 (nitratovy transportér) a na fosfolipazu
D delta pri biotickém stresu byly publikovany ve spolupraci
se zahrani¢nim c¢inskym pracovistém profesora Jinxinga Lina
(Beijing Forestry University) v prestiznich casopisech Plant Cell
a Plant Physiology. Vysledkem jiné vyznamné spoluprace se
skupinou Dr. Davida Kopeckého (Ustav experimentalni botaniky,
CRH) byly tfi publikace ve vyznamnych casopisech Chromosoma

a IJMS zamérené na meiotické telomery a pozici introgresnich
chromozomu v interfazovych jadrech u obilovin.

Research program 3
Interaction of plants with beneficial and
pathogenic microorganisms

Using CRISPR / Cas9 technology, researchers have prepared
additional constructs useful for genetic manipulation of barley
mitogen-activated protein kinases (MAPK). These constructs were
first tested by transient transformation of onion cells using a gene
gun and were subsequently transformed into barley by cultivation
of Agrobacteria with immature zygotic embryos. The regenerated
plants will be further tested for resistance to abiotic and biotic
stress. Phenotypic documentation, elicitor treatment and immune-
biochemical experiments using antibodies against activated
MAPK were performed. Samples were also prepared from these
plants for proteomic analyses, which are continuously processed
and evaluated. Furthermore, new transgenic alfalfa lines carrying
genes for selected MAPKs were obtained. Stable barley and alfalfa

Figure 1: Co-localization of microtubules and MAP65-2 in hypocotyl cell of Arabidopsis

transgenic lines with marker genes for microtubular and actin
cytoskeleton were used for experiments with fluorescently labeled
microorganisms Sinorhizobium meliloti and Pseudomonas fluorescens
using advanced light-sheet microscopy. In particular, scientists
studied the mechanisms of interaction of these microorganisms
with plants at microscopic level. Experiments were carried out
with transgenic alfalfa lines with silenced MAPK genes (using
RNAI technology) aimed at studying phenotypic and biochemical
characteristics as well as the development of tubers after the
interaction of these lines with soil bacteria Sinorhizobium meliloti.
A methodological contribution on super-resolution imaging of
microtubules and MAPK by microscopy with structured sample
illumination (SIM and 3D SIM) was published in the prestigious

journal Plant Methods. Four research papers in which scientists

have defined the biochemical and genetic interactions of MPK3 and
phospholipase D alphal and proteomes (including validation) in
the aboveground part and roots of mutants lacking phospholipase
D alpha 1 have been published by Frontiers in Plant Science and
the International Journal of Molecular Sciences (IJ]MS). Two more
articles on the phosphorylation of NRT1 (nitrate transporter)
and phospholipase D delta in biotic stress have been published
in collaboration with a Chinese institute of Professor Jinxing Lin
(Beijing Forestry University) in the prestigious Plant Cell and Plant
Physiology journals. As a result of another significant cooperation
with research group of David Kopecky (Institute of Experimental
Botany, CRH) three papers focused on meiotic telomeres and the
position of introgressive chromosomes in interphase nuclei in
cereals were published in journals Chromosoma and IJMS.




Vyzkumny program 4
Nové biostimulanty pro rostlinné
biotechnologie a zemédélstvi

Vyzkumnici zapojeni do tohoto programu se v minulosti zabyvali
zejména chemickou biologii rostlinnych hormont, kde dosahli
dulezitych vystupu nejen z hlediska zakladniho vyzkumu, ale
také se jim podarilo tyto vystupy v nékolika pripadech uspésné
komercializovat. K rozhodnuti rozsifit vyzkum také na ostatni
kategorie biostimulantt vedl predevsim prudce stoupajici vyznam
téchto novych nastroju pro zvySeni zemédélské produkce, ktery
soucasné akceptuje pozadavek udrzitelnosti.

Vyzkumny program Nové biostimulanty pro rostlinné biotechno-
logie a zemédeélstvi plné navazuje na stavajici vyzkumné programy
CRH. Jsou syntetizovany nové organické latky klasickou i kom-
binatorni chemii, izolovany a identifikovany rostlinné hormony
a dalsi aktivni slozky biostimulanti s prokazatelnymi enzymové
inhibi¢nimi, rustové-regulacnimi a obecné biologickymi ucinky.
Védcirovnéz provadéji syntetické modifikace vybranych prirodnich
latek s cilem vyvinout inhibitory, aktivatory a (ant)agonisty ucinné
v mikro- a nanomolarnich koncentracich.

Tato problematika je v novém programu vyraz-
né rozsifena a zobecnéna na studium dalsich

070,
dulezitych skupin novych biostimulantd, jako AR NG
jsou napriklad tékavé latky emitované mikro- Hy
organismy, extrakty z fas a vermikomposty. 07 X0
Aktivni slozky biostimulantu jsou testovany na KARz A
biologickou aktivitu v rostlinnych biotestech, o
vcetné jejich interakci s vybranymi enzymy. kar, 0\\\
Jejich rustové-regulacni vlastnosti jsou ve spo- e tH,
lupraci s dals$im vyzkumnym programem
Monitorovani  environmentalnich  interak-

ci rostlin testovany pomoci ,high-throughput” fenotypiza¢niho
systému v normalnich a stresovych podminkach a také v polnich
pokusech na hospodarsky vyznamnych plodinach - kukurice,
obiloviny, repka, mak a dalsi.

Dale se pracovnici zaméruji na vyvoj metod a studium zmén
v metabolismu vybranych skupin nizkomolekularnich biologicky
aktivnichlatek zavyuzitimodernich, vysoce selektivnich a extrémné
citlivych analytickych metod. V ramci nového vyzkumného
programu jsou pro aktivni slozky novych biostimulantu vyvinuty
a zavedeny moderni izolacni techniky, nové postupy pro extrakci
a purifikaci z komplikovanych rostlinnych matric. Z davodi
spravného a presného stanoveni jsou pripravovany nové stabilné
izotopicky znacené standardy. Dale jsou optimalizovany metody
kvantifikace a identifikace pracujici se spojenymi technikami rychlé
kapalinové chromatografie a citlivé rychle skenujici hmotnostni
spektrometrie. Metabolomicky pfistup pomuze i pri objasnovani
roli a funkci biologicky aktivnich slozek biostimulantu pfi regulaci
vyvojovych procest v rostlinach a v jejich jednotlivych ¢astech.

V lonském roce se napriklad podarilo vyvinout, validovat a apli-
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Obrdzek 1: Chemicka struktura znamych karrikinint

Figure I: Chemical structure of known karrikinins

Research program 4
New biostimulants for plant biotechnology
and agriculture

In the past, researchers involved in this program have mainly
dealt with chemical biology of plant hormones, where they have
achieved significant results not only in terms of basic research,
but have also managed to commercialize these outputs in several
cases. The decision to extend research to other categories of
biostimulants was mainly due to the soaring importance of these
new tools for increasing agricultural production, while accepting
the requirement of sustainability.

The research program of New Biostimulants for Plant
Biotechnology and Agriculture fully follows the existing research
programs of CRH. New organic compounds are synthesized by
classical and combinatorial chemistry, plant hormones are isolated
and identified, and other active components of biostimulants with
demonstrable enzyme inhibitory, growth-regulating and generally
biological effects. Scientists are also making synthetic modifications
of selected natural substances to develop inhibitors, activators and
(ant) agonists effective at micro- and nanomolar concentrations.

Within the new program this issue has been
significantly expanded to study other important
groups of new biostimulants, such as volatile
substances emitted by microorganisms, algae
extracts and vermicomposts. Active compounds
KARg of biostimulants are tested for biological activity
in plant bioassays, including their interactions
Their

regulating properties are tested in cooperation
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0 with selected enzymes growth-
KARg PSS '
with another research program Monitoring
of plant environmental interactions using
a high-throughput phenotyping system under normal and stress
conditions and also in field trials on economically important crops

- corn, cereals, rape, poppy and others.

Furthermore, researchers have focused on the development of
methods and the study of changes in metabolism of selected
groups of low molecular biologically active substances using
modern, highly selective and extremely sensitive analytical
methods. Under the new research program, modern isolation
techniques, new procedures for extraction and purification from
complicated plant matrices have been developed and implemented
for the active compounds of new biostimulants. For correct and
accurate determination new stable isotopically labeled standards
are being prepared. Further, the methods of quantification and
identification working with coupled techniques of fast liquid
chromatography and sensitive fast scanning mass spectrometry are
optimized. Metabolomic approach will also help to clarify the roles
and functions of biologically active components of biostimulants
in the regulation of developmental processes in plants and their
individual parts.

Last year, for example, we
Obrizek 2: Schéma pripravy karrikinint
(a) TEMPO, NCS, TBAB; (b) (EtO)2POCH2CO2Et,
NaH; (c) CF3COOH; (d) CICOOE, pyridin; (e) Et3N,
CH2Cl2; (f) Pd(PPh3)4, THF; (g) NBS, CHCI3; (h)
CH3B(OH)2, Pd(OAc)2, S-Phos, tBuOK, toluen.

succeeded in developing,
validating and applying
the world’s first rapid,
specific, and sufficiently
Figure 2: Karrikinin preparation diagram (a) TEMPO, sensitive method based on
NCS, TBAB; (b) (EtO)2POCH2CO2Et, NaH;

(c) CF3COOH; (d) CICOOE, pyridin; (e) Et3N,
CH2CI2; (f) Pd(PPh3)4, THF; (g) NBS, CHCI3; (h)
CH3B(OH)2, Pd(OAc)2, S-Phos, tBuOK, toluen.

ultra-high  performance
liquid chromatography in
combination with tandem
mass

spectrometry  to
quantify karrikinins in
Organic

biostimulants.
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kovat na svété vubec prvni rychlou, spe-
cifickou a dostatecné citlivou metodu
zalozenou na ultra-ucinné kapalinové
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ka syntéza standardu téchto aktivnich
slozek biostimulantd, které nejsou ko-
mercné dostupné. Nasledné byla metoda
vyuzita k absolutni kvantifikaci karriki-
ninud v biostimulantech ruzného puvodu
a stari. V rostlinach salatu osetfenych
timto typem biostimulanti byly pak nasledné stanoveny klasické
rostlinné hormony (cytokininy, auxiny, kys. abscisova) a studovana
jejich vzajemna interakce pri procesu kliceni.

Metodami organické syntézy byla pripravena série novych
aromatickych 6-substituovanych derivata 2‘-deoxy-9-(beta)-D-
ribofuranosylpurinu jako potencialnich rostlinnych ristovych
regulatoru. Identita a Cistota pfipravenych latek byla ovérena
souborem fyzikalné chemickych metod (elementarni analyza,
HPLC-HR MS, NMR). U vsech pripravenych latek byla nasledné
testovana jejich schopnost rozpoznani AHK3 a CREI/AHK4
receptory, stejné jako jejich rustové regulacni a zejména velmi
vysoka antisenescencni aktivita.

Dalsi skupina 25 derivatat a analog rostlinnych hormonu
brasinosteroidi byla pripravena, charakterizovana a testovana
s cilem zlepseni jejich terapeutického indexu pri testovani jejich
cytotoxicity na vybranych nadorovych a normalnich bunécnych
liniich, coz se podarilo prokazat. Nasledné byl vyvinut novy biotest
pro sledovani biologické aktivity brasinosteroidi na rostlinach
hrachu s unikatni citlivosti 100 fmol.

HO

Obrdzek 3: Schéma ptipravy novych aromatickych 6-substituovanych
derivati 2°-deoxy-9-(beta)-D-ribofuranosylpurinu
Figure 3: Diagram of preparation of new aromatic 6-substituted 2’-de-

oxy-9- (beta) -D-ribofuranosylpurine derivatives

R synthesis of standards of these active
components in biostimulants, which
are not commercially available, was
also part of the development of the
method. Subsequently, the method was
o ~° used for the absolute quantification of
- karrikinins in biostimulants of different
origin and age. Classical plant hormones
(cytokinins, auxins, abscisic acid) were
then determined in lettuce plants treated
with this type of biostimulant and their
interaction in the germination process

was studied.

A series of novel aromatic 6-substituted 2-deoxy-9- (beta)
-D-ribofuranosylpurine derivatives as potential plant growth
regulators was prepared by organic synthesis methods. The
identity and purity of the prepared compounds was verified by a set
of physico-chemical methods (elemental analysis, HPLC-HR MS,
NMR). All prepared compounds were subsequently tested for their
ability to recognize AHK8 and CREI / AHK4 receptors, as well as
their growth regulatory and especially very high anti-senescence
activity.

Another group of 25 derivatives and brassinosteroid plant hormone
analog were prepared, characterized and tested in order to improve
their therapeutic index in testing their cytotoxicity on selected
tumor and normal cell lines, which was proven. Subsequently,
a new bioassay was developed to monitor the biological activity of
brassinosteroids on pea plants with a unique sensitivity of 100 fmol.
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Obrdzek 4: Aktivita 6-(3-hydrox-
ybenzyl)-2*-deoxy-9-(p)-D-ribo-
furanosylpurinu v Amaranthovém

biotestu (ve srovnani s 6-benzyl-

Obrdzek 5: Aktivita 6-(4-fluoroben-
zyl)-2‘-deoxy-9-(B)-D-ribofura-
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Vyzkumny program 5
Monitoring environmentalnich interakci
rostlin

V roce 2019 se ucastnici vyzkumného programu vénovali feSeni
dilcich cili projektu zameérenych predevSim na optimalizaci
vysokokapacitniho biotestovani stresovych
podminkach pro rutinni “pre-screening”, optimalizaci metod
automatizované fenotypizace obilovin v normalnich podminkach
a identifikaci stress-specifickych ranych znakt detekovatelnych pri
raném vyvoji obilovin a validaci softwaru obrazové analyzy pro
neinvazivni polni fenotypizaci.

v normadlnich a

V ramci téchto aktivit vyvinuli metody pro velkokapacitni screening
s vyuzitim automatizovanych pristupti, metody vyuzivajici
kombinaci automatizované fenotypizace pomoci snimani rostlin
ruznymi typy neinvazivnich senzoru a cilené metabolomiky. Dile
se vyzkumnici intenzivné zabyvali problematikou zpracovani

Research program 5
Monitoring of environmental interactions
in plants

In 2019, scientists involved in this research program dealt with
partial objectives of the project aimed primarily at optimizing
high-capacity biotesting under normal and stress conditions
for routine pre-screening, optimizing methods of automated
phenotyping of cereals under normal conditions and identifying
stress-specific early features detectable in early development of
cereals, and validation of image analysis software for non-invasive
field phenotyping.

Within these activities, they developed methods for large-
scale screening using automated approaches, methods using
a combination of automated phenotyping by sensing plants with
various types of non-invasive sensors and targeted metabolomics.
Furthermore, researchers have intensively dealt with the issue of




a interpretace dat s vyuzitim pristupu multivariantni statistiky
a také implementaci novych statistickych pristupu. Vysledky prace
se podarilo publikovat v mezinarodnich impaktovanych casopisech
jako Plant Cell & Environment, Frontiers in Plant Science, Remote
Sensing, Plant Methods, Annals of Botany ¢i Plant Science.

Uceleny systém automatizovaného pre-screeningu vyuzivajici
miniaturizaci byl aplikovan na testovani mechanismu pusobeni
biotického stresu indukovaného tékavymi latkami na modelové
rostliny Arabidopsis v in wvitro podminkach. Ve spolupraci se
zahrani¢nim pracovistém byl tento postup publikovany v praci
,Plant responses to fungal volatiles involve global post-translational
thiol redox proteome changes that affect photosynthesis“ v casopise
Plant Cell & Environment.

Mezi vyznamné originalni vysledky patfi metoda velkokapacitniho
automatizovaného fenotypovani jeCmene, Marchetti et al.
(Frontiers in Plant Science, 2019) ,A novel image-based screening
method to study water deficit response and recovery of barley
populations using canopy dynamics phenotyping and simple
metabolite profiling“. Tato prace popisuje novou screeningovou
metodu analyzy odolnosti je¢cmene v podminkach sucha pomoci
fenomického, metabolomického pristupu a multivariantni
statistické analyzy. Metoda se snazi vice priblizit realnym
podminkam a analyzuje nikoliv jednotlivé rostliny, ale celé
populace rostlin spolecné rostoucich na malé plose. Stézejni
sledovanou vlastnosti je vyska porostu, ktera se méni v zavislosti na
stres a adaptaci rostliny na néj. Tato vlastnost soucasné uzce souvisi
s obsahem nékterych biologicky aktivnich latek v rostlinach,
predevsim nékterych polyaminu, které pak slouzi jako markery

reakce na stres. Tato metoda lze vyuzit jak pri vyzkumu pro
porovnani velkého mnozstvi genotypu ¢i transgennich linii, tak pri
Slechténti, kdy je potreba rychle selektovat linie odolné vaci riznym
typum stresu.

Annual rerport 2

data processing and interpretation using multivariant statistics and
also the implementation of new statistical approaches. The results
were published in international impact journals such as Plant
Cell & Environment, Plant Science Frontiers, Remote Sensing,
Plant Methods, Annals of Botany and Plant Science.

A comprehensive automated pre-screening system using
miniaturization has been applied to test the mechanism of action
of volatile-induced biotic stress on model Arabidopsis plants in
vitro. In collaboration with a foreign institution, this procedure
was published in “Plant responses to fungal volatiles involving
global post-translational thiol redox proteome changes that affect
photosynthesis” in Plant Cell & Environment.

Significant original results include large-scale automated barley
phenotyping method, Marchetti et al. (Frontiers in Plant Science,
2019) “A novel image-based screening method to study water
deficit response and recovery of barley populations using canopy
dynamics phenotyping and simple metabolite profiling”. This
paper describes a new screening method for analysis of barley
resistance in drought conditions using a phenomic, metabolomic
approach and multivariant statistical analysis. The method tries to
get closer to real conditions and analyzes not individual plants but
whole populations of plants growing together in a small area. The
main monitored property is the height of the vegetation, which
varies depending on the stress and the plant’s adaptation to it. At the
same time, this property is closely related to the content of some
biologically active substances in plants, especially some polyamines,
which then serve as markers of stress response. This method can be
used both in research for comparing large numbers of genotypes
or transgenic lines, and in breeding when it is necessary to quickly
select lines resistant to various types of stress.

Dalsi stézejnim vystupem je publikace Husickova et al. (Remote
Sensing, 2019) “Analysis of cold-developed vs. cold-acclimated
leaves reveals various strategies of cold acclimation of field pea
cultivars” Tato prace je vysledkem spoluprace s Vyzkumnym
ustavem rostlinné vyroby a popisuje strategie chladové odolnosti
vybranych kultivart hrachu s vyuzitim optimalizovaného
protokolu neinvazivniho snimkovani rostlin a analyzy ucinnosti
fotosyntézy.

Do tisku v casopise Plant Methods byla prijata prace Humplik et al.
“Time-to-event data in plant biology: the case for Bayes” popisujici
metodu pro analyzu velkych soubori dat nové vyvinutym
softwarem ,bayes4plants”. Nova metoda je prezentovana na
prikladu vzchazeni u obilovin a je vyuzitelna pri neinvazivni polni
fenotypizaci.

Analyza stavu techniky v oblasti experimentalnich a teoretickych
studii optickych vlastnosti listl vedla k publikovani prehledného
clanku Stirbet et al. (Annals in Botany, 2019) popisujiciho zaklady,
historii a modelovani ve studiu fotosyntézy. Tato prace predstavuje
prehledné zpracovani stavu techniky v této oblasti a diskutuje
moznosti aplikace studia optickych vlastnosti listi v rostlinné
fenotypizaci a vzdaleném snimkovani vegetace.

Another key output is a publication by Husickova et al. (Remote
Sensing, 2019) cold-acclimated leaves reveals various strategies of
cold acclimation of field pea cultivars”. This work is the result of
cooperation with Crop Research Institute and describes strategies
of cold resistance of selected pea cultivars using an optimized
non-invasive plant imaging protocol and photosynthesis efficiency
analysis.

A paper by Humplik et al. “Time-to-event data in plant biology: the
case for Bayes” describing a method for analyzing large data sets
by the newly developed software “bayesdplants” has been accepted
by Plant Methods journal. The new method is presented on the
example of emergence in cereals and is useful in non-invasive field
phenotyping.

An analysis of the state of machinery in experimental and
theoretical studies of optical properties of leaves has led to
publication of a review by Stirbet et al. (Annals in Botany, 2019)
describing the fundamentals, history and modeling in the study
of photosynthesis. This work presents an overview of the state
machinery in this field and discusses the possibilities of applying
the study of optical properties of leaves in plant phenotyping and
remote vegetation imaging.
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Rozvoj predaplikacniho vyzkumu v oblasti
nano- a biotechnologii

V roce 2019 pokracoval osmi vyzkumnymi zameéry projekt
Rozvoj predaplikacniho vyzkumu v oblasti nano- a biotechnologii
z Operacnitho programu Vyzkum, vyvoj a vzdélavani -
Predaplikacni vyzkum pro ITI (Integrované teritorialni investice),
ktery byl zahajen v ¢ervenciroku 2018. Projektje realizovan spolecné
v Centru regionu Hana pro biotechnologicky a zemédélsky vyzkum
a v Regionalnim centru pokrocilych technologii a materialu.
Tento projekt s rozpoctem 125,8 mil K¢ vznikl v ramci potreby
prenosu uplatnitelnych nejnovéjsich aplikovanych vysledku
védy a vyzkumu Univerzity Palackého do praxe, zejména ma
podporit rozvoj do praxe prenositelnych modernich technologii
v Olomoucké aglomeraci. Do projektu jsou zapojeni ceSti
i zahrani¢ni odbornici z oboru fyzikalni, organické i analytické
chemie, biochemie, biotechnologie, biofyziky, aplikované fyziky,
nanotechnologie, botaniky a biologie. Olomoucka aglomerace
je diky Univerzité Palackého dlouhodobé uspésna v transferu
vysledku zakladniho vyzkumu do pramyslu a biotechnologickych
firem a i vysledky tohoto projektu by v budoucnu mély k rozvoji
Olomoucké aglomerace vyrazné prispét.
Tento projekt, ktery vznikl jako vysledek
§pickového zakladniho a aplikovaného
vyzkumu  zucastnénych  pracovist, si
klade za cil vyvoj novych a dopracovani
stavajicich  technologii, které budou
prispivat k feSeni velkych spolecenskych
témat. Projekt se kromé vyznamnych
environmentalnich zpracovani
odpadu a jeho znovuvyuziti v zemeédeélstvi
zaméruje zejména na oblast identifikace,
pfipravy a zkoumani mechanismu ucinku
rustové regulacnich latek (modernich
hnojiv a regulatoru rustu), izolaci dulezitych
antiseptickych a antimikrobialnich latek
z rostlin a jejich laboratorni syntézu, genové
inzenyrstvi vedouci ke zménam na urovni
produkce kulturnich rostlin s uplatnitelnosti
v mediciné. V ramci vySe zminénych témat
rfesi vyzkumné zameéry také propojeni
biotechnologii a nanotechnologii napriklad
v analytické chemii nebo v pfipravé
ucinngjsich latek s ochrannymi vlastnostmi
pouzitelnymi napriklad v kosmetice, dale
pak introdukci nanotechnologii v ochrané zivotniho prostredi
a vyuziti magnetickych nanocastic v citlivé biomedicinské anebo

ukolu

potravinarské diagnostice. V projektu je kladen duraz hlavné
na funkénost nové vznikajicich technologii a jejich pozdéjsi
prumyslovou proveditelnost. V regionalnim kontextu projekt
umozni flexibiln€jsi zpétnou vazbu a prenos nejnovéjsich
technologii do firem, které jsou prirozenymi nejbliz§imi prijemci
téchto inovaci, obzvlasté pokud projekt reaguje na bezprostredni
potfeby  komeréniho regionu
v regionalni inovacni strategii RIS Olomoucké aglomerace. Projekt
je naplanovan az do konce roku 2022 a pocita s ochranou vzniklého
dusevniho vlastnictvi, zejména se vznikem minimalné osmi
mezinarodnich prihlasek vynalezu typu PCT a s publikaci celé rady
kvalitnich odbornych védeckych praci.

sektoru v specifikovaném

V ramci vyzkumnych zaméri, které jsou reSeny v CRH, byla
v roce 2019 rozpracovana technologie pripravy antimikrobialnich
chemickych latek, které lze pouzit v zubni hygiené, napriklad
do zubnich past a ustni vody. Na tuto technologii G¢innou proti
bakteriim zubniho plaku byla jiz v ramci projektu podana ceska
prihlaskavynalezu, kteroubude nasledovat prihlaska mezinarodni —

Development of pre-applied research in
nanotechnogy and biotechnology

In 2019, the project Development of pre-applied research in
nanotechnogy and biotechnology under Operational Program
Research, Development, Education - Pre-application Research
for Integrated Territorial Investment (ITI), launched in July
2018, continued in eight research directions. Project has been
implemented at Palacky University Olomouc, largely in the Center
of the Region Hana for Biotechnological and Agricultural Research
and in the Regional Center of Advanced Technologies and Materials
of the Faculty of Science, UP. This project, with a budget of CZK
125.8 million, was prepared to satisfy the need to transfer latest
applicable results of science and research carried out at Palacky
University into practice, in particular to support the development
of transferable modern technologies in Olomouc agglomeration.
Thanks to Palacky University, Olomouc agglomeration has been
in the long run successful in transfer of basic research results to
industry and biotechnology companies, and the results of this
project should contribute significantly to the development of this
region in the future. Czech and foreign experts from the fields of
physical, organic and analytical chemistry,
biochemistry, biotechnology, biophysics,
applied physics, nanotechnology, botany and
biology are involved in the project.

Designed as a result of cutting-edge basic
and applied research carried out at the
participating workplaces, this project aims to
develop new and refine existing technologies
that will contribute to addressing major
issues of the society. In addition to the major
environmental tasks of waste processing and
its re-use in agriculture, it focuses mainly on
the identification, preparation and studying
mechanisms of effects of growth regulating
substances (modern fertilizers and growth
regulators); on isolation of important
antiseptic and antimicrobial substances
from plants and their laboratory synthesis;
on genetic engineering leading to changes
at the level of production of cultural plants
with applicability in medicine. Within
the aforementioned topics, the research
intentions also address the interconnection
of biotechnologies and nanotechnologies, for example in analytical
chemistry or in the preparation of more effective substances with
protective properties applicable for example in cosmetics, as well
as introducing nanotechnologies in environmental protection.
The project focuses mainly on the functionality of emerging
technologies and their later industrial feasibility. In the regional
context, the project will allow for more flexible feedback and transfer
of the latest technologies to companies that are naturally the closest
beneficiaries of these innovations, especially if the project responds
to the immediate needs of the commercial sector in the region
specified in Olomouc Regional Innovation Strategy. The project is
planned until the end of 2022 and envisages protection of arisen
intellectual property, in particular at least eight international PCT
patent applications and the publication of a number of high-quality
scientific papers.

As part of the research plans, which were investigated in the Center
of the Region Hana for Biotechnological and Agricultural Research
in 2019, the technology of preparation of antimicrobial chemicals
that can be used in dental hygiene, for example in toothpastes
and mouthwash, was elaborated. Czech patent application for




PCT. Dale se podarilo v rostlinach identifikovat a poté i pripravit
v laboratofi spektrum malych organickych molekul a jejich
derivati odvozenych od rostlinnych hormont, s antisenescencnimi
ucinky. Tyto vysledky byly publikovany v prestiznich védeckych
Casopisech, vétsinou, ve spolupraci s mezinarodnimi pracovisti,
napiiklad v Jihoafrické republice. V roce 2019 bylo projektu
dedikovano celkem 10 odbornych védeckych publikaci.
Antisenescencni latky z rostlin byly identifikovany a strukturné
modifikovany tak, aby byly stabilnéjsi a dostupnéjsi, byly zménény
jejich fyzikalné-chemické vlastnosti, coz je dulezité pro jejich
pouziti k osetfeni rostlin a pro formulaci modernich hnojiv. Poprvé
byly uskutecnény polni experimenty
s geneticky upravenym jecmenem, ktery
by mél poskytovat antimikrobialni peptidy.
Byly zkoumany sofistikované postupy,
jak purifikovat biomasu jeémene, a byly
navrzeny také dalsi modifikace vyuzivajici
jecmen  jako  produkéni  platformu.
V ramci dalsiho vyzkumného zameéru
rfeSeného v CRH jsou ovérovany a vyvijeny
postupy, jak najednou testovat velké
mnozstvi chemickych latek na biologickou
aktivitu prospésnou pro rostliny, které
mohou byt nasledné vyselektovany jako
vhodné ucinné latky k formulaci hnojiv
s popsanym mechanismem uc¢inku na
rostliny, coz zvySuje jejich marketingovou
uplatnitelnost  a povédomi
verejnosti o tom, jak rostliny pracuji a co ke

celkové

svému zivotu potrebuji.

V ramci projektu byla v CRH porizena cela
fada investic, které vedly k modernizaci
pracovisté a ke zvySeni moznosti identifikace a pfipravy novych
aktivnich latek, jako jsou napriklad hmotnostni spektrometr
s vysokym rozliSenim nebo pilotni jednotka pro organickou
syntézu, které jsou jiz soucasti infrastruktury a slouzi k analyze
a k pripravé vétsiho mnozstvi vzorku organické latky, napriklad
derivatu se zajimavymi biologickymi vlastnostmi. Pokud je
takového vzorku pripraveno vice nez nékolik miligramu, lze
provést také dalsi testy nezbytné pro jeho dalsi implementaci
v béznych pripravcich, napriklad testovani stability v pevné fazi
a v roztoku, zkoumat moznosti jeho uskladnéni anebo vytvaret
smési s jinymi uc¢innymi latkami pfi formulaci pripravku, napriklad
hnojiva. Dale byla porfizena automaticka semipreparativni
linka k izolaci peptida a pipetovaci robot. Zatimco automaticka
semipreparativni linka bude slouzit k izolaci rekombinantnich
peptidu ve vysokém stupni Cistoty, ve které lze tyto peptidy testovat
na lidskych bunkach, pipetovaci robot je jiz vyuzivan k identifikaci
novych molekul s vyuzitelnou biologickou aktivitou v podobé
komercializovatelnych agrochemikalii, zejména ristovych latek
a smeési prirodniho puvodu. Predaplikacni vyzkum pro ITI
umoznuje neopakovatelnou moznost zkoumat mechanismy
ucinku izolovanych i pripravenych chemickych latek, zlepsovat
jejich design a fyzikalné-chemické vlastnosti ¢i pfimo vyuzit
rostliny nebo rostlinny material. To vSe s pomoci pristroju, které
v praxi vyuzivaji komer¢ni subjekty, aniz by dochazelo k primému
zavazku tzv. vyzkumu na miru s témito subjekty. Tyto postupy
vedou k posunu ve fazi pripravenosti konkrétni technologie pro
komercializaci z pocatecni faze, ktera nasleduje bezprostredni
zakladni vyzkum do dalsi faze, tzv. ovéreni funkcénosti technologie
za praktickych podminek, a vyrazné zlepsuje uplatnéni technologie
pro dalsi fazi, tzv. seed, kdy se jiz aplikovany vyzkum podari privézt
k zivotu a uvést jej na trh.

this technology effective against plaque bacteria has already been
filed within the project, followed by an international application
according to the PCT contract. Furthermore, we managed to
identify and prepare in the laboratory a spectrum of small organic
molecules and their derivatives, derived from plant hormones,
with anti senescence effects. These results have been published in
prestigious scientific journals, mostly with foreign participation, in
cooperation with international institutions, for example in South
Africa. In 2019, a total of 10 scientific publications were dedicated
to the project.

Plant anti senescence agents have been
identified and structurally modified to make
them more stable and accessible, changing
their physical-chemical properties, which
is important for their use in plant treatment
and in the formulation of modern fertilizers.
For the first time, field experiments were
carried out with genetically modified
barley, which should provide antimicrobial
peptides. Sophisticated analytical procedures
for the purification of barley biomass
were investigated and other modifications
using barley as a production platform were
proposed. As part of a further research plan
in CRH, procedures are being examined and
developed to test large quantities of chemicals
at once for biological activity beneficial for
plants, which can subsequently be selected as
suitable active substances to design fertilizers
with a described mechanism of action on
plants, which increases their marketing
applicability and overall public awareness of
how plants work and what they need for their lives.

The project has enabled a number of investments in CRH, which
have contributed to modernization of the workplace and to
increasing the possibilities for identifying and preparing new
active substances, such as a high-resolution mass spectrometer or
an organic synthesis pilot unit, already part of the infrastructure
analyzing and preparing a larger sample of an organic substance,
for example a derivative with interesting biological properties. If
more than a few milligrams of such a sample is prepared, other
tests necessary for its further implementation in conventional
formulations may also be performed, such as solid and solution
stability testing, storage possibilities, or mixtures with other
active substances in preparation formulation, such as fertilizers.
In addition, an automatic semipreparative line for peptide
isolation and a pipetting robot were acquired. While the automatic
semipreparative line will serve to purify and recover recombinant
peptides to homogeneity in which these peptides can be tested
on human cells, the pipetting robot is already used to identify
new molecules with useful biological activity in the form of
agrochemicals with potential for commercialization, especially
growth agents and mixtures of natural origin. Pre-application
Research into ITI provides a unique opportunity to investigate the
mechanisms of action of isolated and prepared chemicals, improve
their design and physico-chemical properties, or directly use plants
or plant material. All this is done using the instruments commonly
used by commercial entities, without a direct commitment of tailor-
made research with these entities. These procedures lead to a shift in
preparation of a particular technology for commercialization from
an early stage that follows immediate basic research to the next
phase, the so-called functional verification of the technology under
practical conditions, and significantly improves the applicability of
the technology in the next phase, i.e. seed, when applied research

will be brought to life and bring it to the market.
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PUBLIKOVANE VYSLEDKY

Védci CRH publikovali 145 ¢lanku v impaktovanych casopisech,
publikovali jednu kapitolu v knize a jeden ¢lanek v recenzovaném
neimpaktovaném casopise.

Prumérny impaktovy faktor (IF) ¢inil 3,97.

Védecti pracovnici se podileli jako spoluautori na clancich
v casopisech jako napr. Nature Genetics (25,455), Trends in Plant
Science (14,006), Nature Plants (18,297) nebo Molecular Plant

PUBLISHED RESULTS

A total 145 papers in impacted journals, one scientific book chapter
and one paper in reviewed non-impacted journal were published
in 2019.

The average impact factor (IF) was 3,97.

Scientists of the Centre co-authored papers published in journals
such as Nature Genetics (25,455), Trends in Plant Science (14,006),
Nature Plants (13,297) or Molecular Plant (10,812).

10,812). e -
( ) The graph below represents the distribution of papers in journals

Rozdéleni clanku v casopisech dle impaktového faktoru je patrné according to their impact factor.

z grafu.

Pocet publikaci a impaktovy faktor v letech 2011-2019
Number of papers and impact factor in 2011-2019

YR::r 2011 2012 2013 2014 2015 2016 2017 2018 2019
Potet publikaci

Number of papers 48 80 80 110 144 147 146 161 145
Pram&my impaktovy faktor 3,954 4,285 4,915 6,005 4,402 3,861 4,550 4,630 3,970

Average impact factor

*) Vroce 2014 byly vyddny ctyri clanky v prestignim casopise Science.
In 2014 four papers were published in Science.

Rozdéleni publikaci dle impaktového faktoru
Division of papers according to impact factor
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PROJEKTY SMLUVNIHO VYZKUMU A KOMERCIALIZACNI AKTIVITY
CONTRACTUAL RESEARCH PROJECTS AND COMERCIAL ACTIVITIES

V roce 2019 bylo realizovano vice nez 61 zakazek smluvniho
vyzkumu v hodnoté 5,1 mil. K¢.

Mezi tyto zakazky patii napriklad specializované analyzy, velmi
presné kvantifikace obsahu fytohormonu v dodanych rostlinnych
materialech, priprava rekombinantnich proteint, vyvoj metod
pripravy chemickych latek, udrzovaci slechténi, ICP-MS analyzy
kovu, izolace a sekvenovani DNA, genotypovani vzorku provadéné
pro tuzemské i zahranicni objednatele s vyuzitim unikatniho know-
how CRH, dale polni pokusy a testovani latek pro navrh novych
chemickych pripravki pro osetfeni rostlin, ale napr. i Skoleni
v oblasti LC-MS ve spolupraci s firmou SHIMADZU Handels GmbH.

Na zakladé smluv o poskytnuti materialu se uskutecnilo uplatné
testovani patentované latky britskou a japonskou agrochemickou
spolecnosti s cilem vyhodnotit jejich vyuzitelnost pfi inovacnich
aktivitach téchto spolecnosti. S britskou spolecnosti byla po
posouzeni vysledku testovani uzaviena opcni smlouva.

Spoluprace na zakazkach smluvniho vyzkumu probiha nejen
s komercnimi partnery, ale obdobné typy zakazek jsou realizovany
i pro subjekty z akademické sféry z CR i ze zahraniéi.

Pro vyhledavani novych spolupraci s firmami se CRH ucastni
akci zamérenych na primé setkavani s komercnimi subjekty (B2B
meetingy, ,120 sekund“) a intenzivné vyuziva programu Inovacni
vouchery z programu OP PIK. V roce 2019 bylo ve spolupraci
s komerc¢nimi partnery pripraveno a ziskano pét projektu s vyuzitim
tohoto programu. Jejich realizace bude dokoncena v roce 2020.
Zastupci CRH se ucastni pracovnich setkani s firmami na téma
inovace v Olomouckém kraji a odbornych veletrhti v CR i zahranici.

K pripravé komercializace prispiva i projekt ziskany Univerzitou
Palackého Efektivni transfer znalosti Univerzity Palackého
v Olomouci do praxe z programu TA CR GAMA. V roce 2019 CRH
dokoncilo realizaci tfi subprojektt a jeden novy ziskalo.

V roce 2019 i nadale probihalo vyhledavani a jednani s potencialnimi
zajemci o vybrané dopracované a pro komercializaci pripravené
vysledky CRH. Obdobna jednani a aktivity budou pokracovat v roce
2020.

V prehledu nize jsou uvedeny nékteré spolecnosti a instituce, pro
které byly v roce 2019 provedeny zakazky smluvniho vyzkumu,
nebo se kterymi probihala dlouhodoba vyzkumna spoluprace.

— AGRA GROUP a.s.
— AgroBioChem, s.r.o.
— Allivictus, s.r.o.
- Biofyzikalni Gstav AV CR
— Centre for Research in - CHEMAP AGRO s.r.o.
Agricultural Genomics (CRAG), _ KELP PRODUCTS
Spain INTERNATIONAL (Proprietary)
— CEZEA - slechtitelska stanice, a. s. Limited, South Africa
— DLF - TRIFOLIUM Hladké — MORAVOSEED CZ a.s.

Zivotice, s.r.o.
- Fakultni nemocnice Olomouc
— Farmak a.s.
— Hemp For Help s.r.o.

The number of contractual research projects reached 61 in total
volume 5,1 mil. CZK in 2019.

Contractual research projects were similar to previous years,
i.e. precise analyses and phytohormones content quantification
in delivered plant samples, recombinant proteins preparation,
development of new methods for various compounds preparation,
field trials and breeding, metals ICP-MS analyses, DNA isolation
and sequencing, genotyping, or LC-MS seminar in cooperation
with SHIMADZU Handels GmbH.

Based on Material Transfer Agreements, testing of a substance
patented by British and Japanese agrochemical companies was
carried out in order to evaluate their properties and possible
utilization in the companies’ innovation activities. Based on
achieved results, the British company decided to enter into an
Option Agreement.

Contractual research collaboration is not limited to commercial
sector, however, 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
Innovation Vouchers (Operational Programme Enterprise and
Innovations for Competitiveness - OP PIK programme). Five new
“innovation voucher” projects co-funded by OP PIK were submitted
and approved in cooperation with Czech commercial partners. All
these new projects will be finished in 2020. Representatives of the
Centre participated in many meetings with companies focused on
innovations in the region and in trade fairs in Czech Republic as
well as abroad.

Preparation of commercialization is also supported by “Effective
transfer of UPOL knowledge into practice“ grant obtained by
Palacky University from TA CR GAMA programme. Researchers at
CRH completed three sub-projects and acquired a new one in 2019.

Search for potential business partners and participating in different
business meetings went on in 2019 and will continue in year 2020.

Some of the companies and institutions for which contractual
research was carried out or with which a long-term research
cooperation has been going on are listed below.

— Nanjing Agricultural University, — Teva Czech Industries s. r. 0.
China — TRISOL farm s.r.o.

— OlChemIm s.r.o. — Universidad Catélica de Oriente,

— Ramot at Tel Aviv University Ltd., Colombia

Israel — University of Groningen, the
— Rothamsted Research, Great Netherlands

Britain - Univerzita Karlova

— SAND TEAM spol.s r.o.
— SHIMADZU Handels GmbH

- International and multi-national
companies

Podily partnerii projektu na objemu smluvniho vyzkumu

Project partners share of contractual research volume

Univerzita Palackého / Palacky University 3154
UEB AV CR, V.V.I. / IEB AS CR 1488
VURV, V.V / CRI 472
Soutet / Summary 5114

V tisicich K¢ / In thousands CZK




Objem smluvniho vyzkumu v letech 2011-2019
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Volume of contractual research in years 2011-2019

Rok
Year 2011 2012 2013
Objem smluvniho vyzkumu (mil.K¢) 5859 8856 7496

Contractual research volume (mil./CZK)

2014 2015 2016 2017 2018 2019

15401 18279 * 7083 4789 4388 5114

*) Vyvoj objemu smluvniho vyzkumu odpovidd 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).

PATENTY A UZITNE VZORY

Dosazené nové vysledky védy a vyzkumu, u kterych je mozné
chranit prava prumyslového vlastnictvi, jsou prihlasovany k vhodné
formé ochrany. Nejcastéji se tak déje ceskou prihlaskou vynalezu,
pripadné prihlaskou dle dohody Patent Cooperation Treaty (PCT),
v nékterych pripadech prihlaskou uzitného vzoru.

Pro udélené patenty a registrované uzitné vzory nasledné
vyhledavame potencialni komercéni partnery, ktefi maji zijem
o poskytnuti licen¢nich prav. Patentované vysledky s komercnim
potencialem byvaji dale dopracovavany tak, aby byly co nejlépe
pripraveny pro obchodni uplatnéni. Lze uvést prevod vyroby
latek z laboratorniho do poloprovozniho meéritka, stabilitni
studie, nékteré specializované testy apod. Jiz patym rokem jsou
pro pripravné komercializa¢ni kroky vyuzivany i programy typu
~proof-of-concept*, v roce 2019 konkrétné TACR GAMA.

V roce 2019 byla udélena pramyslové pravni ochrana v podobé ctyr
patent, z toho byly dva evropské a dva Ceské.

PATENTS AND UTILITY MODELS

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 according to Patent Cooperation Treaty (PCT), and
utility models.

Potential commercial partners interested in applying for license
rights are sought after. Patented results with commercial potential
are further developed to be ready for commercialization.
Transformation of substance preparation from laboratory to
pilot plant production, stability study, special testing etc. to name
a few. Programs such as ,proof-of-concept” have been used for
preparation of commercial use of these results for five years (in
2019 TACR GAMA programme).

In 2019, four patents were granted (two European and two Czech).

Pocet patentii a uZitnych vzori v letech 2011-2019
Number of patents and utility models in years 2011-2019

Rok

= 201 2012 2013
Udélené patenty

Patents granted 0 2 5
Zaregistrované uZitné vzory 0 5 2

Registered utility models

Udélené patenty

Bibova ], Mik V, Zatloukal M, Plihalova L, Gruz J, Spichal L, Dolezal
K, Strnad M (2019) Derivaty 9-(2-oxacykloalkyl)-9H-purin-2,6-
diaminu, pripravky obsahujici tyto derivaty a jejich pouziti,
Univerzita Palackého v Olomouci, narodni patent ¢.307868

Zahajska L, Nisler ], Kadlecova A, Zatloukal M, Gruz ], Voller, ],
Dolezal K, Strnad M (2019) 6,8-Disubstituované-9-(heterocyklyl)
puriny, pripravky obsahujici tyto derivaty a jejich pouziti
v kosmetickych a medicinskych aplikacich, Univerzita Palackého
v Olomouci a Ustav experimentalni botaniky AV CR, v. v. i,
evropsky patent ¢. EP 3233861

Havlicek L, Sturc A, Krystof V, Jorda R, Pospiiil T, Zahler S,
Vollmar A, Strnad M (2019) 5-substituované 7-(4-(2-pyridyl)
fenylmethylamino)-3-isopropylpyrazolo(4,3-d)pyrimidinové
derivaty), Univerzita Palackého v Olomouci a Ustav experimentalni
botaniky AV CR, v. v. i, evropsky patent ¢. EP 8294741

Hoénig M, Plihalova L, Dolezal K, Voller J, Strnad M, Spichal L,
Vostalova ], Rajnochova Svobodova A, Ulrichova ], Kadlecova A,
Plihal O (2019) Adeninové derivaty a jejich pouziti, Univerzita
Palackého v Olomouci, narodni patent ¢. 307722

2015 2016 2017 2018 2019
4 6 4 5 4
6 0 1 1 0

Patents granted

Bibova ], Mik V, Zatloukal M, Plihalova L, Gruz J, Spichal L, Dolezal
K, Strnad M (2019) 9-(2-oxacycloalkyl)-9H-purine-2,6-diamine
derivatives, compositions containing these derivatives and use
thereof, Palacky University Olomouc, Czech patent No.307868

Zahajska L, Nisler ], Kadlecova A, Zatloukal M, Gruz ], Voller, ],
Dolezal K, Strnad M (2019) 6,8-disubstituted-9-(heterocyclyl)
purines, compositions containing these derivatives and their
use in cosmetic and medicinal applications, Palacky University
Olomouc and Institute of Experimental Botany AS CR, v. v. i,
European patent No. 3283861

Havlicek L, Sturc A, Krystof V, Jorda R, Pospisil T, Zahler S,
Vollmar A, Strnad M (2019) 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,, European patent No. 3294741

Honig M, Plihalova L, Dolezal K, Voller ], Strnad M, Spichal L,
Vostalova J, Rajnochova Svobodova A, Ulrichova |, Kadlecova A,
Plihal O (2019) Adenine derivatives and their use, Univerzita
Palackého v Olomouci, Czech patent No. 307722
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RESENE GRANTY

Védecti pracovnici realizuji kazdoroéné celou radu grantovych
projektt podporenych z ¢eskych a zahraniénich grantovych zdroju,
které jsou vyznamné pro podporu védecké cinnosti CRH.

Vroce 2019 pokracovalo reseni 28 grantu zahajenych v predchozich
letech. Skoncila realizace 10 granti a byly zahajeny prace na
sedmi novych grantech.

Prostredky ziskavané z grantu jsou vyznamnym finanénim zdrojem
pro zajisténi provozu CRH. V roce 2019 byla zahajena realizace
dvou vyznamnych grantl financovanych programem OP VVV, a to
Rozvoj predaplikacniho vyzkumu v oblasti nano- a biotechnologii
a Rostliny jako prostfedek udrzitelného globalniho rozvoje. Prvni
z nich posili predaplikacni vyzkum novych nano- a biotechnologii
pro vyuziti v zemédélstvi, potravinarstvi, pri ochrané zivotniho
prostiedi ¢i v mediciné a pripravi je na prenos do praxe. Projekt
propojuje excelentni vyzkum CRH a Regionalniho centra
pokrocilych technologii a materiald. Druhy grant podporuje
vyzkum v oblasti biotechnologii, pofizeni novych pristroju, prijeti
védeckych posil a spoluprace s védeckymi pracovisti v zahranici
s cilem dosahnout nové poznatky a vyvinout techniky umoznujici
slechténi hospodarsky vyznamnych plodin s vy$simi vynosy a vétsi
odolnosti vici nepriznivym klimatickym vlivim, zejména suchu.

V roce 2019 byly opét vyuzivany programy typu ,proof-of-concept”
(TACR GAMA) pro patentovou ochranu a dopracovani komeréné
nadéjnych vysledku védy a vyzkumu. S vyuzitim téchto finan¢nich
zdroju je rychleji pripravovana komercializace a vyhledavani
komer¢nich partneri.

Poskytovatel  (islo, nazev grantu
Grant Provider  Grant no. and Title

CURRENT GRANTS

Researchers of the Centre carry out number of grant projects each
year financed by Czech and foreign grant providers. These funds
are essential for scientific activities of the Centre.

In 2019 the realization of 28 research projects, commenced in
previous years, continued. Implementation phase of 10 grants was
completed and work on 7 new research projects began.

Income from grants represents a significant financial resource for
running the Centre. Realization of two important grants financed
by OP RDE started in 2019 - Development of pre-applied research
in nanotechnogy and biotechnology and Plants as a tool for
sustainable global development. The first grant will strengthen pre-
application research of new nano- and biotechnologies to be used in
agriculture, food industry, environmental protection and medicine
and prepare them for technology transfer. This grant combines
excellent research of CRH and Regional centre of advanced
technologies and materials. The second grant supports research
in the field of biotechnology, purchasing of new instrumentation,
recruiting researchers, and cooperation with scientific institutes
abroad to gain new knowledge and develop techniques that enable
breeding of economically important crops with higher yields and
greater resilience to adverse climatic conditions, especially drought.

In 2019 programs such as ,proof-of-concept” (TACR GAMA) were
used for industrial property rights protection and for finalization
of commercially perspective R & D results. Commercialization and
search for potential commercial partners is accelerated by these
funds.

Financni objem za

g;"n"t"' rok 2019
. Amount in 2019
Duration

(thous. CZK)

GA17-078058S, Editace genomu jecmene systémem CRISPR-Cas - novy nastroj pro moderni slechténi, doc. Galuszka

GA CR . R R 2017-2019 2323
CRISPR-Cas barley genome editing: prospective tool for modern breeding
GA17-237028, Kontrola organogeneze a meristémové aktivity v modelovém Arabidopsis Thaliana prostfednictvim raznych
GA CR rostlinotranskripénich faktora, Dr. Ikeda 2017-2019 2193
Distinct transcription factor families controlling meristem activity and organogenesis in Arabidopsis
CGA17-245008 Genetické a bunééné biologické studium regulace signalizace YODA (MAP38K4) pomoci HSP90 u huseniéku, prof.
GACR Samaj 2017-2019 1964
Genetic and cell biology approaches to study regulation of YODA (MAP3K4) signaling by HSP90 proteins in Arabidopsis
. GA17-14007S, Modulace CDK a pfibuznych molekularnich cili u agresivnich nehodkingskych lymfomu, prof. Strnad
GACR i . K i 2017-2019 1888
Modulation of CDK and related molecular targets in aggressive non-Hodgkin lymphomas
. GA17-053418S, Fyzicka mapa Ph2 regionu u hexaploidni psenice, Dr. Barto$
GACR . o . 2017-2019 1060
Physical map of Ph2 region in hexaploid wheat
. GA17-13853S, Prostorova organizace jadra mezidruhovych kfizencu rostlin, Dr. Kopecky
GACR i o ” ) 2017-2019 1110
Nuclear architecture in interspecific plant hybrids
GA17-14048S, Casova a prostorova charakterizace replikace pribuznych rostlinnych druhi s kontrastni velikosti genomu, Dr.
GACR Hribova 2017-2019 1366
Spatial and temporal characterization of DNA replication in phylogeneticaly related plant species with contrasting genome sizes
. GAI17-17564S, Dynamika a evoluce multigennich lokusu pro ribozomalni RNA u Triticeae, Dr. Simkova
GACR . . . . R 2017-2019 1430
Dynamics and evolution of multigene ribosomal RNA loci in Triticeae
N GJ17-21581Y, Homeostaze auxinu na subcelularni Grovni, Dr. Pénéik
GACR . . 2017-2019 1305
Auxin homeostasis on subcellular level
GA17-06548S, Cizoroda DNA u jeémenu (Hordeum spp.) - jaké mechanismy na genomické arovni podporuji horizontalni prenos
GCACR genu u trav, spoluresitel Dr.Safar 2017-2019 997
Foreign DNA in barley (Hordeum spp.) — are there any genomic enablers of horizontal gene transfer in grasses?
18-12178S, Neobvyklé strategie regulace svétla absorbovaného fotosystémem II u smrku ztepilého, resitel Dr. Koufil (UP UP: 1520
CACR v Olomouci, spoluresitel Dr. Bartos (UEB AV CR, v.v.i.) 2018-2019 i
Unusual light management strategies of Photosystem II in Norway spruce. UEB: 826
- E18-23972Y, Je AHK4/CREI z Arabidopsis thaliana falesnym “decoy” receptorem?, Dr. Zalabak
GACR . . 2018-2020 1225
Is Arabidopsis AHK4/CREI a decoy receptor?
GAI18-07563S, Funkéni a strukturni studie rostlinnych enzymu zapojenych v degradaci cytokininu a detoxifikaci aldehydy, resitel UP: 1565
GACR prof. Strnad (UEB AV CR, v.v.i.), spoluresitel Dr. Kopec¢ny (UP v Olomouci) 2018-2020 :
UEB: 1219

Functional and structural study on plant enzymes involved in cytokinin degradation and aldehyde detoxification
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Poskytovatel  (islo, nazev grantu 2;1;"' rok 2019
Grant Provider  Grant no. and Title Duration Amount in 2019

(thous. CZK)

- GJ18-12338Y, Evoluce B chromozom v ramci tribu Andropogoneae, fesitel Dr. Blavet
GACR ) : 2018-2020 2264
B chromosome evolution Andropogoneae tribe

- GAI8-12197S, Analyza organizace and dynamiky bunécnych jader v endospermu jecmene, resitel Dr. Pecinka
GACR . - o . 2018-2020 2048
Analysis of nuclear organization and dynamics in endosperm tissues of barley

GAI8-10349S, Biosyntéza a signalizace u giberelinu - identifikace novych cilti pro regulaci rustu rostlin, fesitel prof. Heden (UEB UP: 871
GA CR AV CR, v.v.i.), spoluresitel Dr. Tarkowska (UP v Olomouci) 2018-2020 :

Gibberellin biosynthesis and signal transduction - identification of novel targets for plant growth regulation UEB: 1874

GAI18-06147S, Dynamika chromozomu Y u dvoudomych rostlin: vnitro- a mezidruhova analyza genomu Silene latifolia a S. dioica,
GA CR fesitel Dr. Safaf 2018-2020 1052
Y chromosome dynamics in dioecious plants: intra- and interspecies genomic analysis of Silene latifolia and S. dioica

GAI8-11688S, Identifikace a charakterizace genu odpovédného za APR rezistenci psenice vici padli travni introdukovaného z T.
GACR militine, Dr. Valarik 2018-2020 2008
Identification and characterization of T. militinae gene responsible for wheat APR resistence against powdery mildew

GA CR GCl18-14450, MITOCHROM: Zmény trojrozmérné struktury jaderného chromatinu rostlin v prabéhu bunééného cyklu, prof.

(Mezindrodni ~ Dolezel 2018-2020 2635
projekty) Changes in three-dimensional structure of plant core chromatin during cell cycle

MSMT (IN- LTC18026, Analyza 3D organizace jaderného genomu u rostlin s kontrastnim mnozZstvim jaderné DNA, Dr. Pec¢inka

TER-EXCEL- ; o ) ; ; 2019-2021 1298
LENCE) Analysis of 3D organization of nuclear genome in plants with contrasting amount of DNA

QK1710302, Zvyseni odolnosti psenic vici suchu, mrazu, padli a fuzariézam klasu pomoci metod genomiky a proteomiky, prof.
MZe CR Dolezel 2017-2021 1036
Increased wheat resistance to drought, frost, powdery mildew and ear fusarium using genomics and proteomics methods

19-13848S, Analyza oprav toxickych DNA-proteinovych komplexu u husenic¢ku rolniho, fesitel Dr. Pe¢inka

GACR 2019-2021 2353

Analyzing repair of toxic DNA-protein crosslinks in Arabidopsis

. 19-00598S, Studium vyvojovych roli superoxid dismutazy FeSODI s vyuzitim mezioborovych metod, doc. Takac¢
GACR ) o N o o 2019-2021 1992
Studies on developmental roles of ironic superoxide dismutase 1 using interdisciplinary approach

19-18675S, Objasnéni roli aktinu, NADP oxidazy a strukturnich sterolu ve vrcholovém rustu kofenovych vlasku pomoci pokrocilé

. mikroskopie a proteomiky, prof. Samaj
GACR X . i i . L . X 2019-2021 2277
Clarification of actin, NADPH oxidase and structural sterol roles in root hair tip growth using advanced microscopy and

proteomics

19-054458, Studium molekularnich mechanismu vernalizace u psenice, Dr. Safaf

GACR 2019-2021 1347

Study of molecular mechanisms of vernalization in wheat

. 19-20303S, Struktura a evoluce karyotypu bananovniku (¢eled Musaceae), Dr. Eva Hibova
GACR o . 2019-2021 1661
Karyotype structure and evolution in the banana family (Musaceae)

19-13637S, Vliv nedvouvrstevnych lipidu a nelamelarni faze lipida na strukturu, dynamiku a funkci tylakoidnich membran rostlin,
GACR spolufesitel Dr. Koufil 2019-2021 729
Roles of non-bilayer lipids and non-lamellar lipid phases in the structure, dynamics and function of plant thylakoid membranes

LTV19019, Zastoupeni Ceské republiky v fidicim vyboru Evropské biotechnologické federace, prof. Frébort

GACR 2019-2021 235

Representation of the Czech Republic in the Executive Board of the European Federation of Biotechnology

Nové ziskané granty se zahajenim feSeni v roce 2020
Newly acquired grants to be realized from 2020

Poskytovatel  Cislo, ndzev grantu Uik
. . Grant
Grant Provider  Grant no. and Title :
Duration

GACR 20-10019S Genomova dominance jako nastroj evoluénich zmén u kfiZenct rostlin, (UEB AV CR, v.v.i), fesitel Dr. Kopecky 90202092
Genomic dominance as a force shaping evolution of plant wide hybrids

20-25308S Modulace cyklin-dependentnich kinaz pro cilenou léébu nadoru s molekularné-definovanou deregulaci G1/S faze bunééného cyklu, (UEB
GA CR AV CR, v.v.i), fesitel prof. Strnad 2020-2022

Modulation of cyclin-dependent kinases for targeted tumours therapy with molecular-defined deregulation of G1/S cell cycle phase

GACR 20-15621S Prirodni latky a jejich derivaty pro neuroprotektivni terapii Parkinsonovy choroby, (UEB AV CR, v.v.i.), fesitel Dr. Kvasnica 90902099
Natural substances and their derivatives for neuroprotective therapy of Parkinson’s disease
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OCENENI{ VYSLEDKU VEDECKYCH PRACOVNIKU CRH
AWARDS TO SCIENTISTS OF THE CRH

Reditel CRH ocenil autory publikaci
i driitele granti

Celkem 19 autoru vyznamnych védeckych publikaci, granta
a vysledku ve smluvnim vyzkumu ziskalo Cenu reditele Centra
regionu Hana pro biotechnologicky a zemeédélsky vyzkum 2019
za excelenci. Laureati ocenéni prevzali na zasedani Védecké rady
CRH pocatkem prosince, kde také predstavili své prace. Mezi
ocenénymi méli vyznamné zastoupeni doktorandi.

Celkem bylo nominovano 20 publikaci, udéleno bylo deset
ocenéni. Ve ctyrech pripadech byla cena udélena za soubor dvou az
tfi ¢lanku. ,Pri vybéru jsme prihlizeli zejména ke kvalité casopisu,
v némz byl ¢lanek publikovan. Zohlednovali jsme také to, zda
mél autor nominovano vice praci. Je potésujici, Ze v porovnani
s predchozimi lety jsme mohli ocenit vice praci nasich doktorandu.
Slo o celou polovinu ocenénych v kategorii Publikace, uvedl feditel
CRH Ivo Frébort.

Ocenéni jiz tradicné ziskavaji také drzitelé grantu. Letos jich bylo
nominovano Sest, ocenéni ziskalo pét resiteld. Cenu za smluvni
vyzkum obdrzel Roman Koufil z oddéleni biofyziky.

Director of CRH awarded authors of
publications as well as grant recipients

A total of 19 authors of significant scientific publications, grants
and results in contracted research received the Director’s 2019
Excellence Award. Laureates received awards at the CRH
Scientific board meeting in early December, where they also
presented their work. Significant number of the awardees were
PhD students.

A total of 20 publications were nominated and ten were awarded.
In four cases, the prize was awarded for a set of two to three articles.
“We took into account the quality of the journal in which the article
was published. We also considered whether the author had more
than one nominations. It is gratifying that in comparison with
previous years we were able to appreciate more results of our PhD
students. They accounted for approximately half of the awarded in
the Publications category,” said CRH Director Ivo Frébort.

Grant recipients have traditionally been acknowledged. This
year, six were nominated and five were awarded. The award
for contracted research was given to Roman Kouril from the
Department of Biophysics.

SEZNAM OCENENYCH / LIST OF AWARDED RESEARCHERS

Védecka publikace / Scientific publication

1. Tomas Taka¢ and Dominik Novak

Takaé T*, Novak D*, Samaj ] (2019) Recent advances in the cellular and
developmental biology of phospholipases in plants. Frontiers in Plant Science
10:362. *equal first authors

IF 4.106; journal ranking 20/228 (9 %)

Takaé T, Pechan, T, Samajova O, Samaj J (2019) Proteomic analysis of Arabi-
dopsis pld-1 mutants revealed an important role of phospholipase D alpha 1
in chloroplast biogenesis. Frontiers in Plant Science 10:89.

IF 4.106; journal ranking 20/228 (9 %)

2. Tereza Vavrdova

Vavrdova T, Samaj ], Komis G (2019) Phosphorylation of plant microtubule-
-associated proteins during cell division. Frontiers in Plant Science 10:238.
IF 4.106; journal ranking 20/228 (9 %)

Vavrdova T, Samajova O, Kienek P, Ovecka M, Flokova P, Snaurova R, Samaj
J, Komis G (2019) Multicolour three dimensional structured illumination
microscopy of immunolabeled plant microtubules and associated proteins.
Plant Methods 15:22.

IF 3.170; journal ranking 43/228 (19 %)

8. Zuzana Tulpova

Tulpova Z, Toegelova H, Lapitan NLV, Peairs FB, Macas ], Novak P, Lukas-
zewski AJ, Kopecky D, Mazacova M, Vrana J, Holusova K, Leroy P, Dolezel ],
Simkova H (2019) Accessing a Russian Wheat Aphid Resistance Gene in Bread
Wheat by Long-Read Technologies. The Plant Genome 12:180065.

IF 4.042; journal ranking 21/228 (9 %)

Tulpova Z, Luo MC, Toegelova H, Visendi P, Hayashi S, Vojta P, Paux E, Kilian
A, Abrouk M, Bartos ], Hajduch M, Batley J, Edwards D, Dolezel J, Simkova

H (2019) Integrated physical map of bread wheat chromosome arm 7DS to
facilitate gene cloning and comparative studies. New Biotechnology 48: 12-19.
IF 3.789; journal ranking 17/79 (Biochem Res Meth) (22 %)

4. Mahmoud Said

Said M, Kubalakova M, Karafiatova M, Molnar I, Dolezel J, Vrana J (2019)
Dissecting the complex genome of crested wheatgrass by chromosome flow
sorting. The Plant Genome 12:180096.

IF 4.042; journal ranking 21/228 (9 %)

5. David Kopeény

Korasick DA, Koncitikova R, Kopec¢na M, Hajkova E, Vigouroux A, Moréra S,
Becker DF, Sebela M, Tanner JJ, Kopeény D (2019) Structural and biochemical
characterization of aldehyde dehydrogenase 12, the last enzyme of proline
catabolism in plants, Journal of Molecular Biology 431, 576-592.

IF 5.067; journal ranking 47/299 (Biochem Mol Biol) (16 %)

6. Pavel Jaworek

Jaworek P, Kopeény D, Zalabak D, Sebela M, Koufil S, Hluska T, Kon¢itikova
R, Podlesakova K, Tarkowski P (2019) Occurrence and biosynthesis of cytoki-
nins in poplar. Planta 250, 229-244. IF 8.060; journal ranking 45/228 (20 %)
7. Cintia F. Marchetti and Nuria De Diego

Marchetti CF, Ugena L, Humplik JF, Polak M, Zeljkovi¢ SC, Podlesdkova




K, First T, De Diego N, Spichal L (2019) A Novel Image-Based Screening
Method to Study Water-Deficit Response and Recovery of Barley Populati-
ons Using Canopy Dynamics Phenotyping and Simple Metabolite Profiling.
Frontiers in Plant Science 10:1252.

IF 4.106; journal ranking 20/228 (9 %)

8. Jakub Hrdlicka

Hrdlic¢ka J, Gucky T, Novak O, Kulkarni M, Gupta S, van Staden ], Dolezal
K (2019) Quantification of karrikins in smoke water using ultra-high perfor-
mance liquid chromatography-tandem mass spektrometry. Plant Methods
15:81.

IF 8.170; journal ranking 43/228 (19 %)

9. Andrej Pavlovi¢ and Jana JakSova

Pavlovic A, Libiakova M, Bokor B, JakSova J, Petfik I, Novak O, Baluska F
(2019) Anaesthesia with diethyl ether impairs jasmonate signalling in the
carnivorous plant Venus flytrap (Dionaea muscipula). Annals of Botany, in press.
IF 8.454; journal ranking 36/228 (16 %)

Jaksova J, Libiakova M, Bokor B, Petiik I, Novak O, Pavlovi¢ A (2020). Taste
for protein: Chemical signal from prey stimulates enzyme secretion through
jasmonate signalling in the carnivorous plant Venus flytrap. Plant Physiology
and Biochemistry 146, 90-97.

IF 3.404; journal ranking 38/228 (17 %)

Pavlovi¢ A, Mithofer A (2019) Jasmonate signalling in carnivorous plants:
copycat of plant defence mechanisms. Journal of Experimental Botany 70,
3379-3389.

IF 5.360; journal ranking 14/228 (6 %)

10. Aditya Kumar

Kumar A, Prasad A, Sedlarova M, Pospisil P (2019) Organic radical imaging
in plants: Focus on protein radicals. Free Radical Biology and Medicine 130,
568-575.

IF 5.657; journal ranking 43/299 (Biochem Mol Biol) (14 %)

Ondiej Novak podruhé mezi
nejcitovanéjSimi védci svéta
Analyticky chemik a fytochemik Ondrej Novak z olomouckého
pracovisté Ustavu experimentilni botaniky Akademie véd
CR, jez je soucasti Centra regionu Hana pro biotechnologicky
a zemédélsky vyzkum, figuruje v seznamu nejcitovanéjsich

védcu svéta Highly Cited Researchers 2019. Mezi jedno procento
nejcitovanéjsich védcu svéta se dostal druhym rokem po sobé.

JFakt, Ze jiz podruhé patfim do skupiny vysoce
citovanych védcu, prijimam s obrovskou pokorou.
Dékuji vSem kolegim z Laboratore rustovych
regulatoru i dalsim spolupracovnikim ze zahranici,
bez jejichz zapojeni bych nemohl byt soucasti tohoto
prestizniho zebricku, komentoval tuspéch Novak,
ktery je zarazen do kategorie Plant and Animal
Science. Tato kategorie zminuje jména 206 védcu
pochazejicich z raznych biologickych oboru.

Seznam kazdorocné zverejnuje spolecnost Clarivate
Analytics v USA. Nejnovéjsi Highly Cited Researchers
2019 obsahuje pres 6000 jmen vyzkumnikt ze zhruba
60 zemi, mezi nimi je i 23 laureati Nobelovy ceny.
Jedna se o védce, kteri ve 21 vyzkumnych oblastech,
popripadé napfi¢ nimi, vzbudili svymi pracemi ohlas
a dosahli znacné citovanosti. Seznam vznikl na zakladé analyzy
publikaci z let 2008 az 2018 podle databaze Web of Science. Ta
u odbornika na analyzu rostlinnych hormonu Ondrej Novaka
uvadi 326 publikaci s 6931 citacemi. Jeho H-index ¢ini 44.

Granty / Grants

1. Ales Pecinka

GA CR, 19-13848S - Analyzing repair of toxic DNA-protein crosslinks in
Arabidopsis (2019 - 2021)

2. Jan Bartos

MS MT CR, INTER EXCELLENCE, LTT19007 - Collaboration with CIMMYT
on the study of diversity and evolution of maize B chromosome (2019 - 2023)
3. Eva Hribova

MS MT CR, INTER EXCELLENCE, LTT19009 - Collaboration with the
International Institute of Tropical Agriculture on comparative genetic and
epigenetic analysis of plantains (AAB bananas) (2019 - 2023)

4. Tomas Takac

GA CR, 19-00598S, Studies on developmental roles of ironic superoxide
dismutase 1 using interdisciplinary approach (2019 - 2021)

5. Martina Kopecna

Functional characterization of aldehyde dehydrogenases putatively associa-
ted with the evolutionary transition from water to land. Palacky University
Junior Grant (2020 - 2022)

Smluvni vyzkum / Contract research

Roman Kouril

Contract research for Groningen University, Netherlands (1st November
2019 — 81st October 2020): Structural analysis of biological samples using
electron microscopy.

Total amount received: € 38, 472.

Ondfej Novak among world’s most cited
researchers again

Analytical chemist and phytochemist Ondrej Novak from the
Olomouc branch of Institute of Experimental Botany of the
Academy of Sciences of the Czech Republic, which is part of
CRH, has been included in the Highly Cited Researchers list in
2019. The scientist from Olomouc has been included to the one
percent of most cited scientists for the second consecutive year.

“I accept the fact that I belong to a group of highly
cited scientists for the second time with great
humility. I would like to thank all colleagues from the
Laboratory of Growth Regulators and other colleagues
from abroad, without whose involvement I could not
be a part of this prestigious ranking,” said Novak, who
belongs to the Plant and Animal Science category.
This category mentions names of 206 scientists from
a variety of biological disciplines.

The ranking is published by Clarivate Analytics in
USA. The newest Highly Cited Researchers 2019
list includes over 6,000 researcher names from
approximately 60 countries, including 23 Nobel
laureates. These are scientists from 21 research fields
who have raised awareness by their publications
and achieved considerable citation. The list was based on an
analysis of publications from 2008 to 2018 according to Web of
Science database. The numbers of expert on hormone analysis
Ondrej Novak came to 826 publications with 6931 citations. His
H-index is 44.
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PRACE SE STUDENTY

Centrum se vyznamneé podili na vyuce studentil Prirodovédecké
fakulty UP v Olomouci, a to v bakalarskych, magisterskych
i doktorskych programech. Pracovnici CRH pusobi jako garanti
bakalarskych a navazujicich magisterskych studijnich obora
Bioinformatika, Biofyzika a Biotechnologie a genové inzenyrstvi
(posledné jmenovany obor i v anglickém jazyce). Dale pracovnici
CRH garantuji doktorské studijni programy Biochemie a Biofyzika
v Ceském i v anglickém jazyce.

Rada vyzkumnych pracovniki CRH pusobi jako vedouci
bakalarskych, diplomovych a disertacnich praci. V roce 2019 bylo
pod jejich vedenim obhajeno 15 diplomovych a 18 disertacnich
praci. V soucasné dobé pracovnici Centra vedou 48 diplomovych
a 53 disertacnich praci. Podil disertacnich praci vedenych
pracovniky CRH predstavuje 20 procent z celkového poctu
disertaci resenych na PrF UP.

STUDENTS

The Center significantly participates in education of students of
the Faculty of Science, Palacky University Olomouc, in bachelor’s,
master’s and doctoral degree programs. Employees of the Center act
as guarantors of Bioinformatics, Biophysics and Biotechnology and
Gene Engineering bachelor and follow-up master degree programs
(the latter also taught in English). Doctoral degree programs
guaranteed by CRH staff are Biochemistry and Biophysics in Czech
as well as in English.

Anumberofresearchersatthe Centeractassupervisorsofbachelor’s,
master’s and doctoral theses. In 2019 there were 15 diploma theses
and 13 dissertations defended under their leadership. At present,
CRH research staff lead 48 diploma and 53 dissertations. The ratio
of doctoral theses supervised by the staff of the Center represents
20% of the total number of ongoing dissertations at PrF UP.

Absolvent/ka
Graduate

Skolitel/ka
Supervisor

Nazev prace
Title

Absolventi Mgr. / Master degree graduates

Mgr. Veronika Grycova

Mgr. Katefina Hlavackova

Mgr. Lucie Horakova

Mgr. Martin Hudecek

Mgr. Michaela Jarosova

Mgr. Dominika Kaczorova

Mgr. Nikola Korinkova

Mgr. Eliska Krampolova

Mgr. Ales Rihagek

Mgr. Svatopluk Skoupy

Mgr. Lucie Simkova

Mgr. Renita Snaurova

Mgr. Anita Vasickova

Mgr. Dominik Vitek

Mgr. Ondfej Vrobel

RNDr. Roman Koufril, Ph.D.

Mgr. Olga Samajova, Dr.

Mgr. David Kopecky, Ph.D.

RNDr. Ondfrej Plihal, Ph.D.

Mgr. David Zalabak, Ph.D.

Doc. RNDr. Petr Tarkowski,
Ph.D.

Véronique Hélene
Bergougnoux-Fojtik, Ph.D.

Mgr. Jitka Pracharova, Ph.D.

Mgr. Lukas Nosek, Ph.D.

Mgr. Miroslav Valarik, Ph.D.

Mgr. Jan Bartos, Ph.D.

Doc. Georgios Komis, Ph.D.

Prof. Mgr. Marek Sebela, Dr.

Mgr. Jan Bartos, Ph.D.

Doc. RNDr. Petr Tarkowski,
Ph.D.

Vliv strukturni integrity komplexu vyvijejiciho kyslik na organizaci fotosystému II v tylakoidni membrané
mutanta jecmene viridis zb63

The effect of structural integrity of oxygen evolving complex on the organization of photosystem II in
thylakoid membrane of barley viridis zb63 mutant

Imunolokalizace mitogenem aktivovanych protein kinaz a cytoskeletalnich proteinu u vojtésky (Medicago
sativa) v interakci s Rhizobiem

Immunolocalization of mitogen activated protein kinases and cytoskeletal proteins in interactions of alfalfa
(Medicago sativa) with Rhizobium

Studium stability genomového sloZeni u vybranych kfiZzencu kostrav a jilkt x Festulolium

Study on stability of genomic composition in hybrids of fescues and ryegrasses x Festulolium

Stadium vybranych proteinov ENT rodiny a ich tloha pri transporte cytokininov
Study of selected Arabidopsis ENT family proteins and their role in the transport of cytokinins

Dokumentace symbiotickych interakci rostlin vojtésky s prospésnymi bakteriemi rodu Rhizobium
Documentation of symbiotic interactions of alfalfa plants with Rhizobia

Analyza nutri¢niho sloZeni konopi setého a konopnych vyrobku

Analysis of the nutritional composition of Cannabis sativa and hemp products

Skupina proteini ARF v je¢meni a jejich role v zakladani a vyvoji nodalnich korenu

ARF family in barley and their role in crown-root initiation and development

Vliv novych biologicky aktivnich komplexu ruthenia a osmia na invazivitu a adherenci nadorovych bunék
Influence of new biologically active ruthenium and osmium complexes on the invasivity and adherence of

cancer cells

Charakterizace oligomernich forem fotosystému izolovanych z Arabidopsis thaliana
Characterization of oligomeric forms of photosystems isolated from Arabidopsis thaliana

Studium meiotickych rekombinaci u psenice

Meiotic recombinations in wheat

Komparativni analyza subgenomu Pachycladon exilis

Comparative analysis of Pachycladon exilis subgenomes

Diferencialni lokalizace MAP65-2 a MAP65-3 v Arabidopsis
Differential localization of Arabidopsis MAP65-2 and MAP65-3

Purifikace glutamylendopeptidasy II z filtratu kultury Streptomyces griseus

Purification of glutamyl endopeptidase II from culture filtrate of Streptomyces griseus

Selekce linii pSenice seté obsahujicich chromozom 3D s deleci v dizomické konstituci

Screening of wheat lines for disomic 3D chromosome deletion

Studium vybranych organickych sloucenin siry rodu Allium

Study of selected organic sulfur compounds in Allium genus




Absolvent/ka
Graduate

Skolitel/ka
Supervisor

Absolventi Ph.D. / Ph.D. graduates

Mgr. Petra Hlouskova, Ph.D.

Mgr. Lucia Hluskova, Ph.D.

Mgr. Edita Holaskova, Ph.D.

Mgr. Martin Honig, Ph.D.

Mgr. Eva Janakova, Ph.D.

Mgr. Helena Janeckova, Ph.D.

Mgr. Ivona Kubalova, Ph.D.

MSc. Cintia Florencia Marchetti,
Ph.D.

Mgr. Barbora Patizkova, Ph.D.

Mgr. Zuzana Tulpova, Ph.D.

MSc. Lydia Ugena, Ph.D.

Mgr. Josef Vrabka, Ph.D.

Mgr. Filip Zavadil Kokas, Ph.D.

Véronique Hélene
Bergougnoux-Fojtik, Ph.D.

Mgr. Lukas Spichal, Ph.D.

Prof. RNDr. Ivo Frébort, CSc.,
Ph.D.

Doc. Mgr. Lucie Plihalova, Ph.D.

Mgr. Miroslav Valarik, Ph.D.

RNDr. Martina Spundova, Ph.D.

Yoshihisa Ikeda, Ph.D.

Nuria De Diego Sanchez, Ph.D.

Doc. Mgr. Ondrej Novak, Ph.D.

Ing. Hana Simkova, CSc.

Nuria De Diego Sanchez, Ph.D.

Doc. RNDr. Jitka Frébortova,
Ph.D.

Doc. RNDr. Galuszka Petr,
Ph.D./ Véronique Hélene
Bergougnoux-Fojtik, Ph.D.

Annual rerport 2019

Nézev prace
Title

Studium de-etiolizace indukované modrym svétlem u rajcete: iloha TFT proteini, PHOTI a cytokininu
Study of de-etiolation in tomato: role of TFT9 protein, PHOTI and cytokinins

Studium ligandové specifity cytokininovych receptoru
Study of the ligand specificity of cytokinin receptors

Priprava a analyza novych linii transgenniho je¢mene exprimujicich rekombinantni antimikrobialni peptidy

Generation and analysis of new transgenic barley lines expressing recombinant antimicrobial peptides

Piiprava a studium mechanismu Gé¢inku novych cytokininovych derivata

Synthesis and study of mechanism of action of new cytokinin derivatives

Geneticky zaklad interakci hostitele a patogenu v systému obilovin a padli travniho (Blumeria graminis)
Genetics of host-pathogen interactions in the cereals-powdery mildew fungus (Blumeria graminis) pathosystem

Vplyv cytokininov na udrzanie funkcie fotosystému II v priebehu indukovanej senescencie
Effect of cytokinins on maintenance of photosystem II function during induced senescence

Geneticka kontrola pluripotence u rostlin

Genetic control of pluripotency in plant

Role cytokininu v odpovédi na abioticky stres u je¢mene a pSenice

The role of cytokinins in the response of barley and wheat to abiotic stress

Biologicka aktivita novych syntetickych derivati auxina
Biological activity of novel auxin synthetic derivatives

Sekvence a funkéni analyza kratkého ramene chromozému 7D psenice

Sequence and fuctional analysis of of the short arm of wheat chromosome 7D

Charakterizace biostimulantu za pouziti novych vysokokapacitnich screeningovych pfistupu v rostlinach za
ruznych stresovych podminek

Characterization of biostimulants using novel high-throughput screening approaches in plants under
different stress conditions

Metabolismus a funkce cytokininu v houbach z radu Hypocreales a identifikace transportéru auxinu v Claviceps
purpurea

Metabolism and function of cytokinins in fungi from order Hypocreales, identification of putative auxine
transporter in Claviceps purpurea

Transkriptomicka analyza jecmene (Hordeum vulgare L.) a pSenice (Triticum aestivum L.): nastroj pro zlepsovani
vlastnosti plodin

Transcriptomic analysis of barley (Hordeum vulgare L.) and wheat (Triticum aestivum L.): tool for crop
improvement
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FINANCOVANI

K financovani CRH je vyuzivano nékolik zdroji. Nevyznamnéjsim
je podpora z grantu Operacniho programu vyzkum, vyvoj
a vzdélavani a dalsimi zdroji jsou narodni a mezinarodni granty,
institucionalni zdroje a smluvni vyzkum.

Skladba jednotlivych zdroje je uvedena nize.

Prijmy v letech 2011-2019 (v mil. K¢)
Income in years 2011-2019 (in million CZK)

Rok

Year 201 2012
Prostiedky z NPU /do r.2013 OP VaVpl 95 492
Income from NSC programme (till year 2013 OP VaVpl)
Pijmy ze smluvniho vyzkumu 59 89
Income from contract research ' '
Pijmy z narodnich grantt
Income from national grants 186 324
Pfijmy z mezinarodnich granti 0.1 06
Income from international grants ' '
PFijmy z ostatnich zdrojui (vietné OP VVV) } 438
Other income (incl. OP RDE) '
Institucionalni piijmy vE. piijmi za vyuku 88 285
Institutional income incl. teaching income 4 !
Provozni pfijmy celkem

prymy 1284 5672

Operational income

PFijmy z mezinarodnich grantt
Income from international grants

PFijmy z ostatnich zdroju (véetné OP VVV)
Other income (incl. OP RDE)

Vydaje v letech 2011-2019 (v mil. Kc)

FUNDING

There are several financial resources used for funding of CRH. The
most significant ones being grants within Operational program
Research, Development and Education, followed by other national
and international grants, institutional funding and contract
research.

Composition of financial resources is shown below.

Expenditures in years 2011-2019 (in million CZK)

5:; 2011 2012
::z:::ﬁzz‘?::g:nditures 66 46,2
z;oevrzzt?(ir‘l’gld:){:enditures 624 18
Vydaje celkem 1284  562,0

Total expenditures

Provozni vydaje
Operational expenditures

2013 2014 2015 2016 2017 2018 2019
163,3 96,83 78,91 71,59 nza 74,14 -
15 15,4 18,28 7,08 4,79 4,69 2,67
43,6 13 67,93 68,66 61,56 66,15 65,53
14 1,89 2,77 4,15 1,31 1,33 5,69
28,9 35,03 14,94 1,34 1,48 52,32 171,63
441 46,97 53,7 56,76 70,52 76,95 119,56
288,8 269,12 236,5 209,59 211,36 275,58 365,08
Pifijmy ze smluvniho vyzkumu
Income from contract research
Pijmy z narodnich granti
Income from national grants
Institucionalni pfijmy vE. pfijmi za vyuku
Institutional income incl. teaching income
2013 2014 2015 2016 2017 2018 2019
13,7 40 15,5 10,97 5,97 47,90 95,96
21,7 2158 211,39 194,05  202,2 217,83 269,12
2854  255,8 226,89 205,02 208,17 265,73 365,08

Investitni vydaje
Investment expenditures
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