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UVODEM

Vazeni Ctenafi, partnefi, pratelé Centra regionu Hana,

drzite v rukou patou Vyroc¢ni zpravu, ktera tradi¢né prinasi aktudini
informace o nasich aktivitdch. Od roku 2014 jsme zapojeni do fesSeni
projektu LO1204 nazvaného UdrZitelny rozvoj vyzkumu Centra regio-
nu Hana financovaného Narodnim programem udrzitelnosti I. Cilem
projektu je pokracovat v ziskavani excelentnich vyzkumnych vysled-
k&, vytvareni stabilnich podminek pro &innost Centra a tak produko-
vat rozsahlé know-how pro efektivni rozvoj aplikovaného a smluvniho
vyzkumu. Projekt je tvofen osmi dil¢imi cili, které Cerpaji z odbornosti,
urovné a védeckého zaméreni a vyuZivaji vybaveni kazdého z oddéle-
ni: 1) Proteinova biochemie a proteomika, 2) Bioenergetika rostlin, 3)
Chemicka biologie, 4) Rostlinné biotechnologie, 5) Bunécna a vyvojova
biologie rostlin, 6) Genetika a genomika rostlin, 7) Metabolomika, 8)
Genetické zdroje zelenin a specialnich plodin. Rozpocet projektu LO1204
&inil v roce 2016 témé&F 72 miliond korun.

V roce 2016 jsme publikovali témé&F 150 €lanki v impaktovanych
¢asopisech, jednu knihu a pét kapitol v knihdch. MiZeme se pochlubit
¢lanky uvefejnénymi v prestiznich ¢asopisech jako Genome Biology,
Journal of Biological Chemistry, Journal of Proteome Research, New
Phytologist, Plant Cell, Plant Journal, Plant Physiology and Proceedings
of the National Academy of Sciences of the United States of America.
Tyto zverejnéné vysledky obsahovaly strukturné-funkéni studie enzym,
které se Gcastni ddleZitych metabolickych procesl v rostlinné burice. To
je zajimavé zejména proto, Ze nové syntetické latky byly potvrzeny jako
inhibitory enzym@ nebo substraty. Také pokracujeme ve vyvoji metod
hmotnostni spektrometrie pro rychlou diagnostiku mikroorganism
(houby a bakterie). Proteomické analyzy purifikovaného bunééného
jadra je¢mene vedly k identifikaci dosud nejvyssiho poctu rostlinnych
protein{ z jadra je¢mene, a tim k vytvoFeni databdze Universal Nuclear
Protein Database of Barley (UNcleProt), ktera je vefejné dostupna
na internetové strance http://barley.gambrinus.ueb.cas.cz/. Pokraco-
vali jsme v praci na biochemickém a strukturnim vyzkumu pigment-
-proteinovych superkomplex{ izolovanych z tylakoidnich membran
vysSich rostlin. Ostatni provadéné biofyzikalni studie zahrnuji témata
generovani reaktivnich forem kysliku v zelenych Fasach, anti-apopto-
tické proteiny a jejich aktivita v rostlinach, procesy senescence rostlin,
méfeni optickych vlastnosti rostlin a matematické modelovani ziskanych
optickych signald nebo hormonalni signalizace masozravych rostlin.
U téchto rostlin bylo rovnéz zjisténo, Ze jejich poranéni stejné jako
lapeni kofisti indukuje akumulaci jasmonatt vedouci k sekreci travicich
enzym( v zavislosti na $iteni elektrickych signall v rostliné. To potvrzuje
hypotézu, Ze masozravost se vyvinula z obrannych reakci rostlin.

Podafilo se syntetizovat mnozstvi organickych slou¢enin s riistové
regula¢nimi Gcinky. Jejich biologickad aktivita byla testovana souborem
biotestli, receptorovymi a inhibi¢nimi testy. Vykazovaly napfiklad velmi
vysokou antisenescenéni aktivitu. Ve spolupraci s jihoafrickymi védci
jsme hodnotili vliv rostlinnych hormond na organogenezi dekorativnich
a léCivych rostlin. Nase vyzkumné prace v oblasti rostlinné biotechnologie
zahrnuji studie subceluldrni lokalizace cytokinin-degradujicich enzymd,
molekuldrni mechanismy regulujici regeneracni procesy rostlin v in vitro
kulturdch nebo porozuméni mechanismm ovliviiujicim vyvoj kofenové-
ho systému jecmene s cilem ziskat néstroj pro vybér vysoce produktiv-
nLch kultivari jeémene se zvy$enou odolnosti vi¢i stresu nebo s toleranci
vuci nedostatku Zivin. Vyzkum vyvojovych procesu rostlin také zahrno-
val diferenéni proteomiku Arabidopsis s mutovanymi regulacnimi
proteiny - mitogen-aktivované protein kinasy. Charakterizovali jsme
organizaci, dynamiku a interakci endosom@ béhem rlstu kofenovych
vldken Arabidopsis. Byla vyvinuta novd metoda rychlé izolace gent
v rostlindch s komplexnimi genomy, jako je je¢men a psSenice. Protokol
je zaloZeny na izolaci chromozémi pritokovou cytometrii z nékolika
nezavislych mutantnich linii ndsledovanou sekvenovanim chromozomal-
ni DNA. Porovnéni s chromozomalnimi sekvencemi ziskanymi z p&vodni
(nemutované) linie umoziuje identifikovat gen, ktery obsahuje mutace.

Tym metabolomiky vyvinul vysoce kapacitni izolaéni postupy pro
analyzu stopovych mnozstvi fytohormonl ve vzorcich rostlinnych pletiv.
Dal$im pfikladem nasich inovaci je citlivd metoda zalozena na hmotnost-
ni spektrometrii umoznujici souasné stanoveni 22 pfirozené se vysky-
tujicich brassinosteroidd véetn& biosyntetickych prekurzorll a vétiny
biologicky aktivnich metabolitd. Poprvé jsme ukazali, 7e DAO1 (dioxyge-
nasa) je funk¢nim enzymem oxidujicim auxin v Arabidopsis. Pokracovali
jsme v uchovéni a charakterizaci genetickych zdrojd zelenin, 1écivych,
aromatickych a kofeninovych rostlin a hub. V soucasnosti jejich kolekce
obsahuje 10283 polozek. Byly provedeny systematické analyzy tékavych
ldtek ze 757 vzorkll pomoci destilace a plynové chromatografie. Také
jsme analyzovali capsaicin a jeho dihydroderivat ve 250 vzorcich pepre,
karotenoidy ve 39 vzorcich mésicku |ékaFského a polyaminy ve 20
vzorcich. Vyvinuli jsme novou metodu stanoveni glukosinolatl, ktera
bude pouZita ke studiu jejich obsahu v tufinech a Fedkvi seté. Navic jsme
analyzovali rozpustné sacharidy ve 110 poloZzkach Salotky.

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

You are about to read the fifth Annual Report which traditionally
brings an update on our activities. Since 2014 we have been involved
in pursuing investigations within the LO1204 project called Sustainable
Development of C. R. Hana and funded by the National Sustainability
Program I. The aim of the project is to carry on gaining excellent re-
search results, creating stable conditions for activities of the Centre, and
therefore produce a vast know-how for effective development of applied
and contractual research. There are eight partial goals, which stem from
the expertise, level and scientific orientation and utilize the equipment
of each department: 1) Protein Biochemistry and Proteomics, 2) Plant
Bioenergetics, 3) Chemical Biology, 4) Plant Biotechnology, 5) Cell and
Developmental Plant Biology, 6) Plant Genetics and Genomics, 7) Me-
tabolomics, and 8) Genetic Resources of Vegetables and Special Crops.
In 2016, the budget secured by the LO1204 project was almost CZK 72
million.

In 2016, we published almost 150 papers in journals with impact
factor, one book and five book chapters. We are proud to have pa-
per published in prestigious journals such as Genome Biology, Journal
of Biological Chemistry, Journal of Proteome Research, New Phytologist,
Plant Cell, Plant Journal, Plant Physiology and Proceedings of the Natio-
nal Academy of Sciences of the United States of America. The published
results included structural-functional studies of enzymes, which partici-
pate in important metabolic processes in a plant cell. It is particularly
interesting when new synthetic compounds are confirmed as enzyme
inhibitors or substrates. We also continue in the development of mass
spectrometry-based methods for fast diagnostics of microorganisms
(fungi and bacteria). Proteomic analysis of purified barley cell nuclei led
to the identification of the highest number of plant nuclear proteins to
date and as Universal Nuclear Protein Database of Barley (UNcleProt)
was constructed, which is publicly available on the Internet (http://bar-
ley.gambrinus.ueb.cas.cz/). We have continued in working on biochemi-
cal and structural research of pigment-protein supercomplexes isolated
from thylakoid membranes of higher plants. Other pursued biophysical
studies include the topics of reactive oxygen species formation in green
algae, anti-apoptotic proteins and their activity in plants, plant sene-
scence processes, measuring optical properties of plants and mathe-
matical modelling of the acquired optical signals or hormonal signaling
in carnivorous plants. Interestingly, with respect to the latter field, it has
been shown that a plant wounding as well as prey capture induce a jas-
monate accumulation resulting in the secretion of digestive enzymes,
which is dependent on the propagation of electrical signals in the plant
body. This confirms the hypothesis that carnivory has evolved from plant
defense reactions.

Numerous organic substances with growth regulation activity have
been synthesized. Their biological activity was tested in a set of bio-
assys, receptor and inhibition assays. For example, they showed a sig-
nificant senescence-delaying activity. In cooperation with South African
scientists, we evaluated the effect of plant hormones on organogene-
sis in ornamental and medicinal plants. Our research work in the field
of plant biotechnology covered studies on the subcellular localization
of cytokinin-degrading enzymes, molecular mechanisms regulating plant
regeneration processes in in vitro cultures or understanding mechanisms
influencing the development of the root system of barley with the aim
to obtain a tool for selecting highly productive barley cultivars with an
increased stress resistance or tolerance to shortage of nutrients. Investi-
gations on developmental processes in plants also included a differential
proteomics of Arabidopsis with mutated regulatory proteins - mitogen-
-activated protein kinases. We have characterized the organization,
dynamics and interaction of endosomes during growth of root hairs
in Arabidopsis. A new method for rapid isolation of genes in plants with
complex genomes, such as barley and wheat, has been developed. The
protocol is based on the isolation of chromosomes by flow cytometry
from several independent mutant lines, followed by sequencing of chro-
mosomal DNA. Comparisons with chromosomal sequences obtained
from wild type (non-mutated) line makes it possible to identify the gene
that contains mutations.

The metabolomics team has developed new high-throughput isola-
tion procedures for analyzing trace amounts of phytohormones in plant
tissue samples. A sensitive mass spectrometry-based method for the si-
multaneous profiling of twenty-two naturally occurring brassinosteroids
including biosynthetic precursors and the majority of biologically active
metabolites is another example of our innovations. We have shown for
the first time that DAO1 (a dioxygenase) is the functional auxin-oxidizing
enzyme in Arabidopsis. We have continued in conserving and characte-
rizing genetic resources of vegetables, medicinal, aromatic and culinary
plants and fungi. At present, there are 10283 accessions in the collec-
tion. A systematic profiling of volatile compounds of 757 samples was
performed by a combination of steam-distillation and gas chromatogra-
phy. We have also analyzed capsaicin and its dihydroderivative in 250
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Vyzkumné skupiny naseho Centra byly UspéSné v grantovych
Zadostech a pokracovaly v ziskavani novych grantovych projektl i pres
rostouci konkurenci. Kromé dfive zminéného hlavniho projektu LO1204
pracovali védci Centra v roce 2016 na realizaci 50 dalSich projek-
tl. Z nich bylo 16 projektl dokongeno a 1. ledna 2017 bylo zahaje-
no 11 novych projektd ziskanych z Grantové agentury CR. Pokud se
tykd smluvniho vyzkumu, bylo v roce 2016 realizovdno 70 projekté
predstavujicich prijem 7 miliond K&. Projekty smluvniho vyzkumu byly
podobné projektdm z predchozich let, tj. presné analyzy a kvantifikace
obsahu fytohormond v rostlinnych vzorcich, konstrukce BAC knihoven
z chromozém pro zahrani¢ni zakazniky, polni pokusy, navrh a optimali-
zace péstebnich postupl apod. Centrum se aktivné zapojuje v programu
Inovacnich voucherli poskytovanych Olomouckym a Moravskoslezskym
krajem. V roce 2016 bylo dokonceno devét takovych projektd. V tomto
roce ziskalo Centrum Sest mezindrodnich patentl typicky chranicich
pouziti latek odvozenych od purinu jako rlistové regulatory nebo jako
potencialni farmaceutika. Centrum pokracovalo v tradi¢ni spolupréaci
s regionalnimi institucemi pfi posilovani transferu technologii do regio-
nalnich firem.

Vzdé&lavani studentl na Piirodovédecké fakulté Univerzity Palacké-
ho v Olomouci predstavuje tradi¢né vyznamnou cast cinnosti Centra.
Jedna se o ustalené pocty studentl prevazné biologickych oborl, jako
jsou Biochemie, Biofyzika, Biotechnologie a genové inzenyrstvi nebo
Bioinformatika, ktefi maji zadjem o vyzkumné prace v dobfe vybavenych
laboratofich od provadéni systematické experimentalni prace po prova-
déni analyz dat ziskanych biologickym vyzkumem. V roce 2016 studenti
spolupracujici s Centrem obhajili 39 diplomovych a 3 disertacni prace.
V soucasné dobé pracovnici Centra vedou 47 diplomovych a 65 disertac-
nich praci. Studenti doktorského studia v Centru se v roce 2016 aktivné
zapojili do mezinarodnich mobilit - celkem se zuc&astnili 28 vyzkumnych
stézi na zahranicnich pracovistich delSich nez jeden mésic. Naopak,
laboratoFe Centra navstivilo formou nékolikamési¢nich stazi 5 studentl
ze zahranici, napt. ze Svycarska, Nigérie, Litvy a Polska.

Excelentni vysledky dosazené prevazné mladymi védci byly tradic¢-
né ocenény Cenou feditele Centra. Slavnostni predani se uskutecnilo
pfi zasedani Védecké rady Centra 5. prosince 2016. Ocenéni pfevzalo 10
védeckych pracovnikll za védecké &lanky v prestiznich ¢asopisech (jako
New Phytologist, Plant Biotechnology Journal, Plant Journal a Plant
Physiology) a 5 v&dcl za nové granty, ve kterych jsou hlavnimi FeSiteli.
Ocenén byl i jeden projekt smluvniho vyzkumu pro kanadskou spolec-
nost. Dva védecti pracovnici Centra ziskali Cenu dékana Pfirodovédec-
ké fakulty Univerzity Palackého za prestizni védecké publikace. Mlady
student oboru Biochemie Tomas Heger, lorisky laureat Ceské hlavicky,
ziskal tfeti misto mezi 150 Gc¢astniky na soutézi EUCYS (European Union
Conotest for Young Scientists) v Bruselu organizované pro talentova-
né mladé védce Evropskou komisi. Svou vyzkumnou praci zaméfenou
na studium biologické aktivity levandule zpracoval pod vedenim Lucie
Rarové z Oddéleni chemické biologie a genetiky.

Nase vyzkumné skupiny pokracovaly v dlouhodobé spolupraci se
svétovymi laboratofemi a vedeni Centra bude pokracovat v podpore
stavajicich a ve vytvareni novych partnerstvi. Centrum je Regional-
ni kancelafi Evropské biotechnologické spolecnosti (EFB) a aktivné
se Ucastnim aktivit EFB. Zmifime jednu z nich - 17. Biotechnologic-
ky kongres pofadany EFB 3. - 6. Cervna 2016 v polském Krakové se
Sirokou Gcasti védcll Centra. Jaroslav DoleZel byl hlavnim prednasejicim
v Casti nazvané Symposium 6: Genomika a obilniny, kterému predsedal
Ivo Frébort. P&t védeckych pracovnik{ predneslo své prispévky v ramci
védeckého programu konference, kterd hostila nékolik set Gcastnikd.
Vyzkumny tym Centra stejné tak jako postgraduadlni studenti se Ucast-
nili mnoha mezinarodnich a domécich védeckych konferenci, seminafi
a workshopd. Jako jiZ tradi¢n&, néktefi z nich se vratili s ocenénimi za
nejlepsi prezentaci na konferenci. To je potésitelné zejména u mladé
generace kolegl. V roce 2016 se jednalo o ¢tyFi experimentalni biology
ocenéné na konferenci Trends in Natural Product Research: A Young
Scientist Meeting of PSE and IUNG-PIB, Putawy, Polsko.

Centrum regionu Hana pro biotechnologicky a zemédélsky vyzkum
pokracuje ve zlepSovani své Zivotaschopnosti, kompetenci svych
vyzkumnych pracovnikl a také konkurenceschopnosti ve srovnani
s jinymi vyzkumnymi institucemi v CR a Evropé. Pfejeme Centru mnoho
velkych Uspéchl v nasledujicich letech.

Dékujeme viem na$im podporovateldm za jejich povzbuzeni
a tésime se na budouci spolupraci.

P

b 2y
prof. Mgr. Marek Sebela, Dr.
zastupujici reditel / Deputy Director

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

e

samples of pepper, carotenoids in 39 samples of calendula and polya-
mines in 20 samples. A new method for the determination of glucosino-
lates was developed and will be used to assess their content in turnips
and radishes. Moreover, we analyzed soluble saccharides in shallots (110
accessions).

The research groups of our Centre were successful in grant appli-
cations and they have continued to acquire new grant projects despite
a growing competition. Apart from the previously mentioned principal
project LO1204, around 50 other projects were in their implementation
phase in 2016. From these, 16 grant projects were completed and 11
new projects provided by the Czech Science Foundation were launch-
ed on January 1, 2017. As regards to contractual research, there were
70 contracts representing an income of CZK 7 million executed in 2016.
Contractual research projects were similar to those in previous years
including e.g. precise analyses and phytohormone content quantification
in plant samples, construction of chromosome BAC libraries for foreign
customers, field trials, development and verification of cultivation tech-
nologies, etc. C. R. Hand participates actively in the program of Inno-
vation Vouchers provided by the Olomouc and Moravian-Silesian region
of the Czech Republic. Nine such projects were completed in 2016. Six
international patents were granted in 2016 protecting typically the use
of purine-derived compounds as growth regulators or potential pharma-
ceuticals. The Centre has continued the traditional cooperating with local
authorities to strengthen technology transfer into regional companies.

Educating students at the Faculty of Science, Palacky Universi-
ty in Olomouc represents traditionally a significant part of the mission
of the Centre. There have been consistent numbers of students majoring
in biological fields, Biochemistry and Biophysics, as well as Biotechnology
and Genetic Engineering or Bioinformatics who are interested in research
work in well-equipped laboratories: either performing a systematic expe-
rimental work or doing analysis of data from biological research. In 2016
there were 39 Master theses and 3 dissertations defended by students
cooperating with C. R. Hana. Currently there are 47 Master theses and 65
dissertations supervised by the staff. Ph.D. students of the Centre acti-
vely participated in foreign mobility. They took part in 28 research stays
abroad exceeding duration of one month. Conversely, our laboratories
were visited by 5 students from abroad (Switzerland, Nigeria, Lithuania
and Poland).

Excellent results, achieved especially by young researchers, have
traditionally been acknowledged by Director’s Excellence Award. The ce-
remony took place during the meeting of Scientific Board on December 5,
2016. Among the recipients, 10 researchers were awarded for scientific
articles in prestigious journals (such as New Phytologist, Plant Biotech-
nology Journal, Plant Journal and Plant Physiology) and 5 researchers for
receiving new grant awards as principal investigators. Also one project
of contractual research with a Canadian company was included. Two re-
searchers from the C. R. Hana received Dean’s Award for Excellent Publi-
cations at the Faculty of Science, Palacky University. A freshman Bioche-
mistry student Tomas Heger, the last year’s laureate of the Czech Little
Head Award, has won the third place among 150 contestants in the EU-
CYS competition (European Union Conotest for Young Scientists) in Bru-
ssels, which is organized by the European Commission for talented young
scientists. His research work completed under the supervision of Lucie
Rérova from the Department of Chemical Biology and Genetics aimed at
studying the biological activity of lavender.

Our research groups continued the tradition of cooperating with
laboratories across the world and the management of the Centre shall
continue to support this cooperation and creating new partnerships. C. R.
Hana is the Regional branch office of the European Federation of Biotech-
nology (EFB) and actively participates in the activities of EFB. To menti-
on one of them, the 17* European Congress on Biotechnology, an EFB
event, took place in Cracow, Poland, with a large participation of scientist
from the C. R. Hana during July 3-6, 2016. Jaroslav Dolezel was the
keynote speaker in the Symposium 6: Genomics and cereal crops chaired
by Ivo Frébort, five researchers delivered their talks within the scientific
program of the conference, which hosted several hundred participants.
Research staff of the Centre as well as postgraduate students attended
many international and domestic scientific conferences, seminars and
workshops. As has been a tradition, some of them return with prizes
for best conference presentations. It is gratifying especially concerning
young-generation colleagues. In 2016, this was the case for four expe-
rimental biologists awarded at the Trends in Natural Product Research:
A Young Scientist Meeting of PSE and IUNG-PIB, Putawy, Poland.

The Centre of the Region Hana for Biotechnological and Agricultural
Research continues to prove its viability, competence in research as well
as competitiveness in comparison with other research institutes in the
Czech Republic and Europe. We wish the Centre many great achieve-
ments in the years to come.

We thank all our supporters for their encouragement and look for-
ward to future cooperation.

e
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Sekce biologie a chemie
Univerzita Palackého
Biology and Chemistry Section

Palacky University
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Centrum re- do vyzkumnych tym{ Centra. Pracuji v podn&tném

gionu Hana pro biotechnologicky a mezinarodnim prostredi, maji moznost navazat

zemédélsky vyzkum sdruzuje védecké tymy uziteCné profesni kontakty a vyuzit prilezitosti

z Prirodovedecke fakulty Univerzity Palackého v Olo- zahranicnich stazi i stazi ve spolupracujicich fir-

mouci, Ustavu experimentalni botaniky AV CR, mach. To vSe spolu s perspektivnim zamérenim

v.v.i. @ Vyzkumného ustavu rostlinné vyroby, v.v.i. Cent- Centra na rostlinné biotechnologie nabizi Si-

rum je unikatni nejen svym zameérenim na rostlinné bio- roké moznosti uplatnéni absolventd v Ceské
technologie, ale i svym modernim vybavenim a technologi- republice i zahranici.

emi, z nichz néktere jsou unikatni a v Evropé jimi disponuje
jen nékolik vyzkumnych center. Vyzkum v Centru je za-
loZzen na interdisciplinarité — podl'lejl' se na ném biologo-
vé, genetici, biochemici, biofyzici, kurdtofi genové banky
| zemé&delci. Témé&r 200 véd G
zahranlcnlch) e jak adnimu, tak aplikev@né-

b 0 do né&kolikaspPestiznich
mezina e welmi Gsp&sné™pfi ziskavani
grantl se polupr e&”s komeréni sférou

OZV1]
umoznuje prenaset ziskané v y do biotechnologické
a zemedélskeé praxe. X
Centrum se podili vzdélavani studentl Prirodo-

védecké fakulty Univerzity Palackého v Olomou-
ci, zejménav pborech Biotechnologie a genové in-
zenyrstvi, Bioinformatika, Biochemie, Bunécna a
molekuldrni bidlddie, Experimentélni biologie, Biofyzika,
Molekularnwﬁ"fk/ ika a Fy2|olog|e rostlin. Pracovnici Centra
jsou garanty sth ijnich oborl, podileji se na vyuce a pt-
sobi Jako vedolidi bakalarskych, dlplomovych a disertac-
nich praci. Prostf dmctwm techté praci se studenti zapojuji

- -
= O -1 |

Vizi Centra do budoucna je posilovat spo-
lupraci mezi védou a vyzkumem a pod-
nikatelskou sférou z oblasti zemédél-
stvi, farmacie a dalSich oborl. Pravé
transfer vysledkl vyzkumu do apli-
kacni sféry pomoci licenci by mél
i naddle prispivat k lepsi konku-
renceschopnosti regionalnich
podnikd ve zminénych oborech.
Centrum se orientuje prede-
vSim na spolecnosti v Ceské
republice, nicméné ma part-
nery i mezi zahrani¢nimi
a nadnarodnimi institu-
cemi. Centrum se aktiv-
né zapojuje do inovac-
n|'ch aktivit v regionu.

Sekce aplikova ho vyzkurhu zelenin a specialnich plodin

Vyzkumny udstav roStlinné vyro'# V. V.

Section of Aplle!l Resei?p ch'of Vegetables and Special Crops
— = Crop Research Instiflte. | * =g
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Sekce biochemie a biofyziky
® Univerzita Palackého The

Biochemistry and Biophysics Section
Palacky University

Centre
of the Region Hana
for Biotechnological and
Agricultural Research compri-
ses research teams from the Facul-
ty of Science, Palacky University in Olo-
mouc, the Institute of Experimental Botany
AS CR, and the Crop Research Institute.
The Centre has become unique not only
for its scientific focus on plant biotechnolo-
gy, but also for its cutting-edge equipment
and technologies some of which are unique
in Europe. Research in the Centre is based
on interdisciplinarity. Biologists, geneticists,
biochemists, biophysicists, curators of gene
bank and agriculturists all work side by side.
ALmost 200 researchers (out of which 18
from abroad) are involved in basic as well
as applied research. The Centre participates
in several prestigious international projects,
is very active in obtaining grant funding, and
its emerging cooperation with commercial
sector enables it to transfer research results
into use of biotechnology and agriculture.

b 1111 111

The Centre’s vision is to encourage the cooperation be-
tween research and development and the business se-

An essential part of the Centre’s activities is the educa-
tion of students of the Faculty of Science, Palacky Uni-

versity. Students can choose from the following fields
of study: Biotechnology and Genetic Engineering, Bio-
informatics, Biochemistry, Cell and molecular Biology,
Experimental Biology, Biophysics, Molecular Biophysics,
and Plant Physiology. The research staff of the Centre
guarantees the fields of study, supervise bachelor and
master theses, and dissertations. By working in the la-
boratories the students gain useful knowledge, experi-
ence, and future professional contacts. They also have
an opportunity to go on internships abroad. All of these
options combined with the focus of the Centre on plant
biotechnology help students to start their successful pro-
fessional careers.

Sekce genomiky a metabolomiky

o Ustav experimentdini botaniky AV CR, v. v. i.
Genomics'and Metabolomics Section

Institute of Experimental'Botany AS CR

ctor in agriculture, pharmaceutical industry and other
areas. The transfer of research results into the applicati-
on sphere through licensing should enhance the compe-
titiveness of local businesses in the respective fields. The
Centre has been cooperating mostly with Czech com-
panies; however, it has several international and mul-
tinational partners. The Centre has been actively invol-
ved in regional activities leading to creating innovational
strategies and supportive tools for innovational proce-
sses in local companies.
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.R. HANA

VYROCNI ZPRAVA / ANNUAL REPORT 2016

C




- -
International Council
Advisory Board Board of Directors [%.,

.
\ *

0
.
.
0
.
.
0
‘e
“

f Ivo Frébort - Executive Director UP
Scientific Board Marek Sebela - Deputy Director IEB AS CR
L Jaroslav Dolezel - Scientific Director CRI
T 4
-

Management Section

R

)

Palacky University
Faculty of Science

<

"}

~
Department of Protein Biochemistry and Proteomics

Technical and Economic Department
head: Lucie Havlikovéd

\

) |

Science and Technology

Park UP ]

head: Marek Sebela

A
Q.’
*
e WL N

Department of Biophysics \

head: Petr llik Department of Knowledge Transfer _ | gl 1

head: Lucie Plihalova e | C.R. Hané Clients 1

Central Laboratoies and Research Support . 3

head: Petr Tarkowski

Department of Education and HR

head: Martina Spundova

T A

Department of Chemical Biology and Genetics
head: Karel Dolezal

M

Education units
Faculty of Science UP

)

0’ *
Department of Molecular Biology O
head: Petr Galuszka

Department of Cell Biology
head: Jozef Samaj

W

r

r

Institute of Experimental Botany AS CR (V) }

g

Laboratory of Structural and Functional Genomics
head: Jaroslav Dolezel

Laboratory of Growth Regulators
head: Miroslav Strnad
Department of metabolomics
head: Ondfej Novak

Crop Research Institute

«
@

OF

Department of Genetic Resources for Vegetables,

Medicinal and Special Plants, CRI
head: Petr Tarkowski

A—,\\
C. R, HANA -

VYROCNI ZPRAVA / ANNUAL REPORT 2016

Project service 1 4
1

V- -—---

--




EE———

VEDOUCI VYZKUMNYCH JEDNOTEK

prof. RNDr. Ivo Frébort, CSc., Ph.D.

B o

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

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

prof. Mgr. Marek Sebela, Dr.

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

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

absolvoval biochemii  na Pfirodovédecké
fakulté Masarykovy univerzity v Brné, kde
také pozdéji ukoncil své doktorské studium
ve stejném oboru. PreSel na Univerzitu
Palackého v Olomouci, kde zastaval vyzkum-
né a akademické pozice. V roce 2007 se stal
faddnym profesorem biochemie na Masaryko-
vé univerzité, v letech 2006-2012 vykona-
val funkci vedouciho Katedry biochemie
Pfirodovédecké fakulty Univerzity Palackého
v Olomouci. Mezitim podnikl nékolik kratkodo-
bych vyzkumnych stazi v zahrani¢i (Némecko,
Dansko, Francie, Japonsko). V sou¢asné dobé
je =zastupujicim Feditelem Centra regionu
Hand pro biotechnologicky a zemédélsky
vyzkum na PFirodovédecké fakulté Univerzity
Palackého v Olomouci, kde také vede Oddéle-
ni biochemie proteind a proteomiky. Obecné
se zamé&Fuje na chemii a biochemii proteind.
Jeho vyzkumny zdjem spocivd predevsim
v redoxnich enzymech, modifikacich protei-
nl (zejména glykosylaci) a MALDI hmotnost-
ni spektrometrii v proteomice. Kromé svého
vyzkumu, vyukovych a vzdélavacich aktivit
je aktivnim ¢lenem tfi védeckych spole¢nos-
ti a podili se na organizovéni mezinarodnich
védeckych konferenci, jako jsou Informal
Meeting on Mass Spectrometry nebo Central
and Eastern European Proteomics Conferen-
ce. Ziskal dvé narodni védeckd ocenéni.
Je clenem redakéni rady casopisu Journal
of Proteomics.

graduated in Biochemistry from the Faculty
of Science, Masaryk University in Brno,
Czech Republic, where he also later comple-
ted his doctoral study in the same discipline.
He moved to Palacky University in Olomouc,
Czech Republic, for research and academic
positions. He became Full Professor in Bioche-
mistry at Masaryk University in 2007 and
served as the Head of the Department
of Biochemistry, Faculty of Science, Palacky
University in Olomouc, Czech Republic, during
2006-2012. Inthe meantime, he made
several short-term research stays abroad
(Germany, Denmark, France, Japan). Current-
ly, he is the Deputy Director of the Centre
of the Region Hana for Biotechnological and
Agricultural Research, Faculty of Science,
Palacky University, where he also supervises
the Department of Protein Biochemistry and
Proteomics. In general he focuses himself on
chemistry and biochemistry of proteins. As
a researcher, he is mainly interested in redox
enzymes, protein modifications  (namely
glycosylations) and MALDI mass spectrome-
try in proteomics. In addition to his research,
teaching and educational activities, he is an
active member of three scientific societies
and participates in organizing internatio-
nal scientific conferences such as Informal
Meeting on Mass Spectrometry or Central and
Eastern European Proteomics Conference. He
received two national scientific awards. He is
a member of the Editorial Board of the Journal
of Proteomics.

C. R. HANA
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prof. Ing. Jaroslav Dolezel, DrSc.

je veédeckym feditelem Centra. Od roku
1983 je zaméstnan v Ustavu experimentalni
botaniky Akademie véd CR v. v. i. Vystudoval
Vysokou Skolu zemédélskou v Brné a védecke
hodnosti CSc. a DrSc. mu udélila AV CR.
Postdoktorsky pobyt absolvoval v italské
vyzkumné organizaci ENEA v Rimé. Od roku
1992 plsobi na PiF UP v Olomouci, pii¢emz od
roku 2013 jako profesor v oboru molekularni
biologie a genetika. Jeho hlavnim védeckym
zamérenim je struktura a evoluce rostlin-
nych genomdl, aplikace pritokové cytometrie
v rostlinné biologii a mapovani a sekvenova-
ni genoml dlleZitych zemédé&lskych plodin.
Béhem své védecké kariéry absolvoval fadu
odbornych stazi a je autorem vice nez 250
¢lankd v impaktovanych &asopisech, editorem
tfi knih a byl Ffesitelem nebo ¢lenem resitel-
ského kolektivu vice neZ 20 projektl, véetn&
projektd EU. Od roku 2004 je &lenem U&ené
spolecnosti CR, v roce 2012 mu pfedseda
AV CR udélil prestizni Akademickou prémii -
Praemium Academiae a v roce 2014 obdrzel
Cenu ministra Skolstvi, mladeze a télovychovy
za mimoradné vysledky vyzkumu, experimen-
talniho vyvoje a inovaci.

prof. RNDr. Petr Ilik, Ph.D.

serves as Scientific Director of the Centre.
Since 1983 he has been working at the
Institute of Experimental Botany, Academy
of Sciences of the Czech Republic (AS CR).
He graduated from the University of Agricul-
ture in Brno and received his Ph.D. and DrSc.
degrees from AS CR. He spent his postdoc-
toral fellowship in Italian research organiza-
tion ENEA in Rome. Since 1992 he has been
teaching at Palacky University; since 2013 as
professor of molecular biology and genetics.
His research focuses on plant genome
structure and evolution, application of flow
cytometry in plant biology and genome
mapping and sequencing in economically
important crops. During his scientific career,
he undertook in a number of scientific visits
abroad. He published more than 250 scientific
papers in journals with impact factor, edited
three books and has been principal investi-
gator and co-investigator in more than 20
research projects, including EU projects. He
is a member of The Learned Society of the
Czech Republic and in 2012 was awarded by
Praemium Academiae by the president of AS
CR. In 2014 he received an award of the
Minister of Education Youth and Sports for
outstanding results of research, experimental
development and innovation.

C. R, HANA

VYROCNI ZPRAVA / ANNUAL REPORT 2016

v Centru plsobi jako senior researcher
a také jako profesor biofyziky na Univer-
zité Palackého. Vystudoval obor Biofyzika
a chemicka fyzika na Prirodovédecké fakulté
Univerzity Palackého. Ve védecké praci se
zaméruje na biofyziku fotosyntézy a studium
stresi rostlin. Spolupracuje s komeréni-
mi subjekty na vyvoji novych pfistrojd pro
detekci strestl rostlin. Publikoval vice neZ
40 plvodnich odbornych praci a je ¢lenem
nékolika domécich a zahrani¢nich védeckych
spole¢nosti. Je resitelem, spoluresitelem nebo
¢lenem feSitelského kolektivu vice nez 20
grantovych projektd.

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

vystudoval Vysokou Skolu zemédélskou
v Brng, kde ziskal i své veédecké hodnosti.
Od roku 1983 pisobi v Ustavu experimental-
ni botaniky Akademie véd CR v.v.i. a v roce
1996 se stal vedoucim spolecného pracovi-
Sté Ustavu experimentalni botaniky AVCR
a Prirodovédecké fakulty UP s nazvem Labora-
tor rlstovych regulatory.

Prof. Strnad se zabyva biologickou, medicinal-
ni a analytickou chemii rostlinnych hormond.
Jeho vyzkumna skupina béhem své existence
navazala celou fadu mezinarodnich spolupra-
ci. Cast pracovisté se také zabyva syntézou
novych rdstovych reguldtorl se zajimavy-
mi biologickymi i terapeutickymi vlastnost-
mi. Prof. Strnad je autorem nejméné 350
odbornych v&deckych publikaci a fady patentd
po celém svété. Je Clenem celé fady mezina-
rodnich spolecnosti, prezidentem Evropské
fytochemické spolec¢nosti a fesSitelem vice nez
30 narodnich i mezinarodnich projektd.

Mgr. Karel Dolezal, Dr.Sc.

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

plsobi od roku 1996 jako vé&decky pracov-
nik v Laboratofi rdstovych reguldtorl PFF
UP & UEB AV CR v.v.i., Olomouc. Vzdélani
ziskal na Univerzité Palackého v Olomouci
na Prirodovédecké fakulté v oboru anorga-
nické chemie a na Lékarské fakulté v oboru
molekularni biologie. Jeho védecké zaméreni
je syntéza vicesubstituovanych purinovych
derivatl, vztah mezi jejich chemickou struktu-
rou a biologickou aktivitou, analytickd chemie
cytokinin@ a dal&ich rostlinnych hormond.
Je autorem ¢i spoluautorem vice nez 100
plvodnich vé&deckych publikaci v impakto-
vanych casopisech a vice nez 45 udélenych
patentll, v poslednich 10 letech byl nebo je
fesitelem nebo spoluresitelem 9 grantovych
projektl. Dr. Dolezal je editorem a ¢lenem
redakéni rady Easopist Plant Growth Regulati-
on a South African Journal of Botany.

doc. Mgr. Petr Galuszka, Ph.D.

has been working as researcher in Laboratory
of Growth Regulators of Faculty of Sciences
Palacky  University & Institute  of Experi-
mental Botany of the Academy of Sciences
of the Czech Republic, Olomouc. He studied
anorganic chemistry at Faculty of Science
and molecular biology at Faculty of Medicine,
Palacky University in Olomouc. His speciali-
zation is synthesis of polysubstituted purine
derivatives, relation between their structu-
re and biological activity, analytic chemistry
of cytokinins and other plant hormones. Dr.
Dolezal is author or co-author of more than
100 papers in impacted journals and more
than 45 granted patents. He is involved in 9
grant projects as investigator or co-investiga-
tor in last 10 years. Dr. Dolezal is editor and
member of editorial board of Plant Growth
Regulation Journal and South African Journal
of Botany.

vystudoval Univerzitu Palackého, obor
biologie, chemie a od roku 2010 pGsobi
jako senior researcher a vedouci Oddéle-
ni molekuldrni biologie Centra. Profesné
se vénuje molekuldrni biologii a fyziologii
obilovin se zamérenim na genetické modifika-
ce a hormonalni regulace. V posledni dobé se
zacal vénovat studiu interakci rostlin s fytopa-
togennimi houbami. Béhem profesni kariéry
absolvoval nékolik védeckych stazi v zahrani-
¢i, je autorem vice nez 40 védeckych publikaci
a nékolika patentd. V soucasnosti je hlavnim
feditelem dvou grantovych projektd a $kolite-
lem sedmi Ph.D. studentd.

studied biology and chemistry at Palacky
University. He has worked as senior resear-
cher and head of Department of Molecular
Biology in the Centre since 2010. His speciali-
zation is molecular biology and cereal physio-
logy focused on genetic modification and
hormonal regulation. He currently started to
study plant interaction with phytopathoge-
nic fungi. He participated in several scientific
stays in abroad during his carrier. He is author
of more than 40 papers and several patents.
He is now investigator of two grant projects
and supervisor of seven Ph.D. students.

C. R. HANA
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prof. RNDr. Jozef Samaj, DrSc.

C. R, HANA

vystudoval PFfF  Univerzity Komenského
v Bratislavé, pUsobil mj. na Univerzité Paul
Sabatier v Toulouse, Biocentru na Univerzité
ve Vidni a na Univerzit& v Bonnu, kde plsobil
jako docent a vedl vyzkumnou skupinu.
Plsobil také na Ustavu genetiky a biotech-
nologie rostlin Slovenské akademie véd, kde
ziskal titul DrSc. Od roku 2009 je profeso-
rem botaniky na PFF Univerzity Palacké-
ho v Olomouci, kde vede Oddéleni bunécné
biologie v CRH. Je autorem vice nez 150
védeckych publikaci zamérfenych na vyzkum
v oblastech molekularni a bunécné biologie,
proteomiky, biotechnologie, signalizace,
cytoskeletonu, vezikularniho  transportu,
endocytdzy a stresu u rostlin. Je editorem 6
knih, narodnim reprezentantem v Internati-
onal Plant Proteomics Organization, ¢lenem
nékolika védeckych spolecnosti a redakcnich
rad odbornych ¢asopisti a doposud byl Fesite-
lem nebo spoluresitelem vice nez 20 zahranic-
nich a domécich védeckych projektl.

Mgr. Ondrej Novak, Ph.D.

professor Samaj graduated from Comeni-
us University, Bratislava. He worked at the
Paul Sabatier University in Toulouse, at the
Biocenter of Vienna University and at the
University of Bonn. He was associated profes-
sor and led research group in Bonn. Prof.
Samaj also worked at the Institute of Plant
Genetics and Biotechnology, Slovak Academy
of Sciences, where he received DrSc. title.
Since 2009 he is Professor of Botany at
Palacky University, Faculty of Science where
he leads Department of Cell Biology. He is
the author of more than 150 scientific papers
focused on research in molecular and cell
biology, proteomics, biotechnology, signalling,
cytoskeleton, vesicular trafficking, endocy-
tosis and stress in plants. He is the editor
of 6 books, a national representative in the
International Plant Proteomics Organization,
a member of several scientific societies and
editorial boards of scientific journals. So far
he has been an investigator or co-investigator
in more than 20 foreign and national scientific
projects.

v Centru pUsobi jako vedouci v&decky pracov-
nik a zarovefl je védeckym pracovnikem
v Ustavu experimentalni botaniky AV CR, v.v.i.
Vzdélani ziskal na Pfirodovédecké fakulté
Univerzity Palackého v oborech analyticka
chemie a botanika a profesné se zaméru-
je na vyvoj novych analytickych metod pro
kvalitativni i kvantitativni stanoveni biologicky
aktivnich latek a studium jejich metabolismu
v rostlinach - zapojeni modernich izola¢nich
technik v kombinaci s kapalinovou chromato-
grafii a rychle skenujici hmotnostni spektro-
metrii. Publikoval 160 vé&deckych ¢lankd
a jako rFeSitel nebo spoluresitel je zapojen
do 7 narodnich nebo mezinarodnich granto-
vych projektd. Je ¢lenem nékolika vé&deckych
spolec¢nosti.

doc. RNDr. Petr Tarkowski, Ph.D.

works as researcher in the Centre and also
is researcher in Institute of Experimental
Botany of the Academy of Sciences of the
Czech Republic. He studied analytical chemis-
try and botany at the Palacky University,
Faculty of Science. Dr. Novak is specialized
in development of new analytical methods
for qualitative and quantitative determinati-
on of biologically active compounds and also
in study of their metabolism in plants - using
of advanced isolation techniques in combina-
tion with liquid chromatography and fast
scanning mass spectrometry. He published
more than 160 papers and is involved in 7
national and/or international grant projects
as investigator or co-investigator. Dr. Novak is
member of several scientific societies.

vystudoval obory analytickd chemie a botani-
ka na PfF Univerzity Palackého v Olomou-
ci. Po ukonéeni studia pUsobil na Svédské
zemédélské univerzité v Umed. V Centru
pracuje od roku 2010 jako senior resear-
cher. V roce 2015 se stal vedoucim oddéle-
ni Centralni laboratofe a podpora vyzkumu
a soucasné Oddé&leni genetickych zdrojl
zelenin, lécivych rostlin a specidlnich plodin.
Vénuje se studiu prirodnich latek izolova-
nych z rostlin a bakterii, vyvoji analytickych
metod studia fytohormond, jejich chemic-
kym a biochemickym preménam, pripadné
vyskytu a interakcim mezi fytohormony. Je
¢lenem nékolika narodnich a mezinarodnich
odbornych spolecnosti, autorem a spoluauto-
rem vice nez 40 védeckych praci. V soucasné
dobé je hlavnim fesitelem dvou grantovych
projektd.
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he studied Analytical Chemistry and Botany at
Palacky University in Olomouc. After comple-
ting his studies he went to Swedish Agricultu-
ral University in Ume8. He has been working
in C. R. Hand as a Senior Researcher since
2010. In 2015 he became the Head of Central
Laboratories and Research Support as well
as of the Department of Genetic Resour-
ces for Vegetables, Medicinal and Special
Plants. He has devoted his time to studying
natural substances isolated from plants and
bacteria, development of analytical methods
to study phytohormones, their chemical and
biochemical transformations, eventually their
occurrence and interactions. He is a member
of several national and international expert
societies and an author or co-author of more
than 40 scientific papers. Currently he is the
leading investigator of two grant projects.
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UDRZITELNY ROZVOJ VYZKUMU V CENTRU REGIONU HANA

Pro c¢innost Centra je vyuzivana podpora z Na-
rodniho programu udrzitelnosti, jehoz prostfedky
slouzi na pokryti vyznamné ¢asti provoznich na-
kladl a nové investice. Celkova podpora na obdobi
2014 - 2018 ¢&ini pres 393 milionl korun, celkové
naklady projektu prevysuji jednu miliardu korun,
zbytek uhradi Centrum z vlastnich zdroji. Schva-
lend podpora je vyuzivana k dosazeni novych me-
zindrodné uznatelnych vysledkd vyzkumu a vyvoje,
k dalsimu rozvoji mezinarodni spoluprace, uplatnéni
vysledkl v inovacich a k vytvoreni podminek pro za-
méstnance a mobilitu vyzkumnych pracovnik{. Cel-
kové probiha realizace osmi vyzkumnych programt
Centra, shrnuti &innosti a vysledk{ pfinasime nize.

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

Podily na dotaci z Narodniho programu udrzitelnosti I (NPUI),

¢. projektu LO1204 (v roce 2016)

Share of the National Sustainability Program I funding,

project No. LO1204 (in 2016)

NAZEV CASTKA (K€)/ROK 2016
PARTNER AMOUNT (CZK)/YEAR 2016 IN %

Univerzita Palackého v Olomouci
Palacky University Olomouc

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

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

CELKEM / TOTAL
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32 870 000 46 %
32221000 45 %
6 494 000 9%

100 %

71 585 000

Univerzita Palackého v Olomouci
46%

Ustav experimentalni botaniky AV CR, v. v. i.
45%
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Pomoci rentgenové krystalografie byly analyzovany
tfi isoformy cytokininoxidasy/ dehydrogenasy z kukufi-
ce (Zea mays CKO1, CKO2 a CKO4a), které oxidativné
odbouravaji rostlinné hormony cytokininy. Byla studova-
na vazba cytokininovych bazi, ribosid{ a glukosid{ a také
vyznam nékolika rezidui v aktivnim misté pro katalyzu.
Dale byly publikovany krystalové struktury dvou novych
derivatl thidiazuronu (HETDZ a 3FMTDZ) v komplexu
s CKO4a, které inhibuji enzym o fad silnéji nez samotny
thidiazuron. Diky jednoduché syntéze a nizsi cytokini-
nové aktivité jde o vhodné kandidaty pro in vivo studie.
Oddéleni se dale podilelo na FeSeni problematiky noveé
objeveného silného alergenu z pylu ambrozie (Ambrosia
artemisiifolia), jmenovité cysteinové proteasy Amb a 11,
jejiz krystalova struktura byla studovana a publikova-
na. Aktivita proteasy je podminéna autokatalytickym
procesem a odstépenim obou N- a C-koncovych propep-
tidd. Vysledny protein vykazuje mnohem siln&jéi alerge-
nicitu nez pocatecni proforma a je nutné jej zahrnout
jak do diagnostiky, tak imunoterapie. Publikovany byly
dvé prace vénované MALDI hmotnostni spektromet-
rii jako nastroji pro identifikaci patogenﬁ rostlin (rzi,
padli a peronospory). Byla izolovana bunécna jadra
je¢mene nachazejici se v rozdilnych fazich bunécného
cyklu: G1, S a G2. Bylo tak mozné porovnat dané faze
a odhalit prekryvy a rozdily v proteinovém slozeni, a to
jak na drovni kvalitativni, tak i kvantitativni (s pomoci
pfistupu ,spectral counting"). K tomu poslouZil optimali-
zovany postup extrakce proteinﬁ, proteolyzy a separace
peptidl s hmotnostni spektrometrii pro sekvenéni analy-
zu. Kone&né& byly pro identifikaci proteinli analyzova-
ny i mitotické chromozémy jeCmene. V tomto pripadé
byly extrahované a precisténé proteiny Stépeny pfimo
v roztoku a peptidy frakcionovany na iontoménici. Nasle-
dovala kapalinova chromatografie na obracené fazi C18
a ESI tandemova hmotnostni spektrometrie. Na zakla-
dé vsech experimentélnich vysledkd byla zkonstruo-
vana Univerzalni databédze proteind z jadra je¢mene
(UNcleProt), ktera je verejné dostupna na internetu
(http://barley.gambrinus.ueb.cas.cz/). Kromé pfistu-
pového koédu kazdého proteinu z predni proteinové
databaze Uniprot/Swiss-Prot a Gdaji o aminokyselino-
vé sekvenci jsou k dispozici i dalsi informace (odkazy
na jiné databazové zdroje, data o homolognich protei-
nech, distribuci v jednotlivych fazich bunécného cyklu,
znamé i pravdépodobné funkci a mozné bunécné lokali-
zaci na zakladé softwarové predikce). V databazi jsou
ulozeny i kompletni vysledky tandemové hmotnostni
spektrometrie peptidd pfislusejicich kazdému proteinu.
Vysledky jsou tak k dispozici pro rozmanité budouci
vyzkumné studie s cilem objasnéni charakteru a funkce
proteinll jako vyznamné slozky jader rostlinnych bunék.
Rostlinné aminoaldehyddehydrogenasy (AMADHs, EC
1. 2. 1.19) se podileji na metabolismu polyamin{ nebo
osmoprotektantl. Tyto enzymy jsou charakterizovény
Sirokou substratovou specificnosti pokryvajici omega-
-aminoaldehydy, alifatické a aromatické aldehydy, jakoz
i dusikaté heterocyklické aldehydy. Izoenzym 1 z rajce-
te (Solanum lycopersicum, SIAMADH1) oxiduje velmi
efektivné alifatické aldehydy a pfeménuje také furfural,
jeho derivaty nebo benzaldehyd, které jsou v nizkych
koncentracich pritomny v alkoholickych destilatech,
napfiklad ovocnych palenkach. SIAMADH1 byla zkouma-
na jako bioanalyticky nastroj pro jejich detekci. Tyto
aldehydy pochéazeji z fermentacnich procesl nebo tepel-
né degradace cukrl a jejich pfitomnost po poziti vede

C. R, HANA
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Using X-ray crystallography, three isoforms of cyto-
kinin oxidase / dehydrogenase from maize (Zea mays
CKO1, CKO2 and CKO4a) were analyzed, which oxida-
tively degrade plant hormones cytokinins. The study
was targeted at the binding of cytokinin bases, ribosides
and glucosides together with looking for the importan-
ce of several residues in the active site of the catalytic
process. Furthermore, the crystal structures of CKO4a
in complexes with two novel derivatives of thidiazuron
(HETDZ and 3FMTDZ), which inhibit the enzyme by one
order of magnitude stronger than thidiazuron itself,
were published. These compounds are good candidates
for in vivo studies because of their simple synthesis and
reduced cytokinin activity. The department also partici-
pated in solving the puzzle of a newly discovered strong
allergen of ragweed (Ambrosia artemisiifolia) pollen, na-
mely a cysteine protease Amb a 11, which crystal structu-
re was analyzed and published. The activity of the pro-
tease is dependent on an autocatalytic process resulting
in the removal of both N- and C-terminal propeptides.
The resulting protein shows much stronger allergenicity
than the initial proform and it is necessary to include it
into the diagnostics as well as immunotherapy. Other
two published papers were dedicated to MALDI mass
spectrometry as a tool for identifying plant pathogens
(rusts, powdery mildews and downy mildews). Barley
cell nuclei occurring in different phases of the cell cycle
(G1, S and G2) were isolated. It was thus possible to
compare these cell cycle phases and reveal overlays and
differences in the protein composition at both qualitative
and quantitative (using a ,spectral counting™ approach)
levels. For this purpose was used optimized process
of proteins extraction, proteolysis and peptides sepa-
ration with mass spectrometry for sequence analysis.
Finally, also mitotic chromosomes of barley were analy-
zed for protein identification. In this case, the extracted
and purified proteins were digested directly in solution
and peptides fractionated by an ion exchanger. This was
followed by liquid chromatography on a C18 reversed
phase coupled with ESI tandem mass spectrometry.
On the basis of all experimental results, the Universal
Nuclear Proteins Database of Barley (UNcleProt) was
constructed, which is publicly available on the Internet
(http://barley.gambrinus.ueb.cas.cz/). In addition to
the accession number for each protein from the leading
protein database UniProt/Swiss-Prot and the amino acid
sequence data, there is also other information available
(links to other database sources, data about homolog-
ous proteins, the distribution in different phases of the
cell cycle, known or probable function and possible ce-
llular localization based on a software prediction). The
database archives the complete results of tandem mass
spectrometry of peptides belonging to each protein.
In this way, the results are available for a variety of fu-
ture research studies to elucidate the nature and func-
tion of proteins as important components of plant cell
nuclei. Plant aminoaldehyde dehydrogenases (AMADHs,
EC 1. 2. 1.19) participate in the metabolism of polyami-
nes or osmoprotectants. The enzymes are characterized
by their broad substrate specificity covering omega-ami-
noaldehydes, aliphatic and aromatic aldehydes as well
as nitrogen-containing heterocyclic aldehydes. Isoenzy-
me 1 from tomato (Solanum lycopersicum; SIAMADH1)
oxidizes aliphatic aldehydes very efficiently and converts
also furfural, its derivatives or benzaldehyde, which are
present in low concentrations in alcoholic distillates such

\
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ke zdravotnim komplikacim véetné nevolnosti, zvraceni,
poceni, poklesu krevniho tlaku, bolesti hlavy z kocovi-
ny aj. Sestnact vzorkd slivovice od mistnich vyrobcl
z Moravy bylo analyzovéno pro obsah aldehyd{ pouzitim
spektrofotometrického méreni aktivity s SIAMADH1. Ve
vSech pripadech byly pfi monitorovani enzymové reakce
na zakladé produkce redukovaného koenzymu NADH
pozorovany oxidacni odezvy. Aldehydy ve vzorcich desti-
14td byly rovnéZ podrobeny standardnimu stanoveni za
pouziti HPLC na reverzni fazi se spektrofotometrickou
nebo tandemovou hmotnostné spektrometrickou detek-
ci po derivatizaci s 2,4-dinitrophenylhydrazinem. Bylo
zjisténo, ze vysledky ziskané obéma metodami dobre
koreluji pro vétsinu analyzovanych vzork{. Byla tak
prokazana pfipadna pouzitelnost SIAMADH1 pro vyhod-
noceni obsahu aldehydd v potravinéch a napojich.
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Databdze ,,Univerzdlni databdze proteint z jadra je¢mene”, kterd po-
skytuje proteomickd data ziskand v pribéhu experimentd v Centru,
je dostupnd na internetovych strdnkdch http://barley.gambrinus.ueb.
cas.cz/. Dosud bylo identifikovdno a do databdze zahrnuto témér 2 500
proteind.

The Universal Nuclear Protein Database of Barley, which provides pro-
teomics-based data acquired during experiments in the research cen-
tre, is available on the intenet at http://barley.gambrinus.ueb.cas.cz/.
So far, almost 2500 proteins have been identified and included in the
database.”

as fruit brandy. SIAMADH1 was examined as a bioanaly-
tical tool for their detection. These aldehydes arise from
fermentation processes or thermal degradation of sugars
and their presence is related to health complications af-
ter consumption including nausea, emesis, sweating,
decrease in blood pressure, hangover headache, among
others. Sixteen samples of slivovitz (plum brandy) from
local producers in Moravia were analyzed for their alde-
hyde content using a spectrophotometric activity assay
with SIAMADH1. In all cases, there were oxidative re-
sponses observed when monitoring NADH production
in the enzymatic reaction. Aldehydes in the distillate
samples were also subjected to a standard determinati-
on using reversed-phase HPLC with spectrophotometric
and tandem mass spectrometric detection after a deri-
vatization with 2,4- dinitrophenylhydrazine. Results ob-
tained by both methods were found to correlate well for
a majority of the analyzed samples. Possible applicability
of SIAMADH1 for evaluation of aldehyde content in food
and beverages has now been demonstrated.

Molecular function
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Tento vyzkumny program je rozdélen do Ctyf
vyzkumnych smérd:

1) Izolace a strukturni analyza proteinovych super-
komplex@ tylakoidnich membrén.

Pokradoval biochemicky a strukturni vyzkum
pigment-proteinovych  superkomplexii  izolovanych
z tylakoidnich membran vyssich rostlin. Byla dokon-
¢ena strukturni studie rlznych typG megakomple-
xQ fotosystému II u Arabidopsis thaliana. Predb&zné
vysledky ukazuji, ze megakomplexy tvofi i fotosystém
II u smrku, prestoze se jeho struktura lisi od ostatnich
zastupcl vy&sich rostlin. Byla dokondena experimental-
ni prace na studii vlivu svétla na indukci nefotochemic-
kého zhaseni v souvislosti se strukturou fotosystému
II u Arabidopsis thaliana a jeho specifickych mutantd.
Vysledky prokazaly specifickou roli svétlem indukova-
ného zeaxantinu na stabilitu vazby minoritni antény
na jadro fotosystému II. Ve spolupraci s prof. Boeke-
mou (University of Groningen, Nizozemsko) se clenové
fesitelského tymu podileli na strukturni studii super-
komplex@ tvorenych fotosystémem I a NDH komplexem.
Ve spolupréaci s prof. Buchel (Univerzita J. W. Goetha,
Frankfurt, Némecko) a vyzkumnym centrem CEITEC
(Masarykova Univerzita, Brno) byla zapocata struktur-
ni studie organizace tylakoidnich membran rozsivek
pomoci kryogenni elektronové tomografie.

2) Molekuldrni mechanismy generace reaktivnich
forem kysliku.

Studovali jsme tvorbu singletniho kysliku u fas
Chlamydomonas reinhardtii  vystavenych plsobe-
ni vysokych teplot. Béhem stresu dochazelo k tvorbé
primarnich (hydroperoxidy) a sekundarnich (malondial-
dehyd) produktl lipidové peroxidace. Rozpad hydrope-
roxid ved| k tvorbé tripletnich excitovanych karbonyld.
Bylo navrzeno, Ze singletni kyslik je tvofen prenosem
excitaéni energie z tripletnich excitovanych karbonyld
na molekularni kyslik. Singletni kyslik je pravdépodobné
tvoren lipidovou peroxidaci iniciovanou lipoxygenasou.
V jiném projektu ve spolupraci s Dr. Sinhou (Lethbridge,
AB, Kanada) bylo prokazano, ze anti-apoptoticky rekom-
binantni protein a inhibitor kaspasy-3 eliminuji bunéc-
nou smrt mikrospor psSenice. Méfeni hydroxylového
radikalu pomoci elektronové paramagnetické rezonance
ukazalo, Ze oba proteiny (anti-apoptoticky rekombinant-
ni protein, inhibitor kaspazy-3) vykazuji jinou ochran-
nou roli pfi bunécné smrti. Zatimco anti-apoptoticky
protein zabranuje poskozeni bunék eliminaci tvorby
hydroxylového radikalu a potlacovanim aktivity inhibi-
toru kaspasy-3, inhibitor kaspasy-3 zamezuje poskozeni
bunék modulaci aktivity kaspasy-3. Dale byl publikovan
prehledovy Clanek shrnujici poznatky o tvorbé reaktiv-
nich forem Kkysliku ve fotosystému II vystavenému
svételnému a vysokoteplotnimu stresu. Byl zde disku-
tovan vyznam tvorby reaktivnich forem kysliku v signal-
nich drahach bunék a pfi poskozeni fotosystému II.

3) Fotosyntéza a souvisejici signalni drahy za streso-
vych podminek.

Pokraoval vyzkum vlivu novych latek s rlstové-
-regulacni aktivitou zaméreny na mechanismus jejich
antisenescenéniho plsobeni a studium indukované
senescence u rostlin Arabidopsis thaliana. Bylo zjisté-
no, ze vyrazné zpomaleni senescence oddélenych
listd Arabidopsis na svétle souvisi s narlstem obsahu
aktivnich forem cytokininu isopentenyladeninu a Ze

This research program is divided into four objectives:

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

The research team has continued to work on bioche-
mical and structural research of pigment-protein super-
complexes isolated from thylakoid membranes of higher
plants. A structural study of different forms of pho-
tosystem II (PSII) megacomplexes from Arabidopsis
thaliana has been completed and prepared for publica-
tion. Preliminary results show that the photosystem II
megacomplexes are formed also in spruce, although the
structure of PSII in spruce is different from the structu-
re of PSII in other representatives of higher plants. The
team has finished an experimental part of the study fo-
cusing on the effect of high light treatment on the in-
duction of non-photochemical quenching and architectu-
re of photosystem 1II in Arabidopsis thaliana and in its
specific mutants. The results confirmed a specific role
of light-induced zeaxanthin in the binding of a minor an-
tenna protein to the photosystem II core complex. In col-
laboration with prof. Boekema (University of Groningen,
The Netherlands), members of the research team were
involved in a structural characterization of photosynthe-
tic supercomplexes which consist of photosystem I and
NDH complex. In collaboration with prof. Buchel (Goethe
University Frankfurt, Germany) and the research center
CEITEC (Masaryk University, Brno, Czech Republic), the
team members prepared a project focused on the in-
vestigation of structural organization of thylakoid mem-
branes from diatoms using cryo-electron tomography.

2) Molecular mechanisms of reactive oxygen species
generation.

We studied singlet oxygen formation in vivo in green
algae Chlamydomonas reinhardtii exposed to heat
stress. Heat stress was shown to be associated with the
formation of primary (hydroperoxide) and secondary
(malondialdehyde) oxidation products of lipid peroxida-
tion. A decomposition of hydroperoxides was shown to
form triplet excited carbonyls. It was proposed that sin-
glet oxygen is formed by triplet-triplet energy transfer
from triplet excited carbonyl to molecular oxygen. The
singlet oxygen is probably formed by lipid peroxidati-
on initiated by the enzyme lipoxygenose. In the other
project in collaboration with Dr. Sinha (Lethbridge, AB,
Canada), it has been shown that anti-apoptotic recombi-
nant human B-cell lymphoma-2 and caspase-3-inhibitor
proteins prevent wheat microspore cell death. Electron
paramagnetic resonance detection of hydroxyl radical
in total microspore proteins showed a different scaven-
ging activity for the anti-apoptotic recombinant pro-
tein and the caspase-3-inhibitor. Whereas anti-apoptotic
recombinant human B-cell lymphoma-2 protein pre-
vented cell damage by detoxifying hydroxyl radical and
suppressing caspase-3-like activity, the caspase-3-in-
hibitor inhibits the cell death pathways by modulating
caspase-like activity. The research team has published
a review focusing on the recent progress in the under-
standing of the production of reactive oxygen species by
photosystem II exposed to high light and high tempera-
ture. The physiological role of reactive oxygen species
in retrograde signaling and in oxidative damage was also
covered in the review.
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svétlo mlze nahradit nedostate¢nou percepci cytokini-
n u receptorovych mutantd. V rdmci vyzkumu mecha-
nism{ signalizace u masoZravych rostlin byly studova-
ny signalni drahy vedouci k indukci sekrece travicich
enzymU u rosnatky kapské. Bylo zji$té&no, Ze jak porané-
ni rostliny, tak lapeni kofisti vede k akumulaci jasmona-
td, které spoudtdji sekreci enzymi v zavislosti na $ifeni
elektrickych signall v rostling. To potvrzuje hypotézu,
7e masozravost se vyvinula z obrannych reakci rostlin.
Pomoci stabilnich izotopl dusiku bylo zjit&no, Ze dusik
z proteinl polapené kofisti se zabudovavéa do fotosynte-
tickych proteint rostliny. Studovédno bylo rovnéZ vyuZiti
syntetickych vodivych polymerd pro detekci elektrickych
signal{ v rostling.

4) Optické metody detekce fyziologického stavu
rostlin.

Vyzkum byl zaméfeny na studium optickych vlast-
nosti rostlin a na matematické modelovani mérenych
optickych signalti pomoci biofyzikalnich modell. Byl
publikovany ¢ldnek o vlivu usporadani chloroplastd
v bunkach na difuzni absorptanci listu, ktery obsaho-
val i nelinedarni model absorbance listu. Byly vypraco-
vany modely svétlem indukovaného elektrického napéti
napfi¢ tylakoidni membranou detekovaného pomoci
elektrochromniho posuvu karotenoidd. Byl dokonéen
projekt modelujici souvislost mezi optickym uspofa-
danim listu a svételnym polem pod listem a projekt
navazujici na modelovani nelinedrni absorbance listu.
Byla zahajena prace na modelovani optickych vlastnosti
listu pomoci metody Monte Carlo.

Oxidace protein( fotosystému Il primdrnimi a sekunddrnimi produkty
lipidové peroxidace. Produkty lipidové peroxidace tvorené béhem své-
telného a vysokoteplotniho stresu na donorové a akceptorové strané
fotosystému Il zplsobuji tvorbu proteinovych radikdli (reakce 1-3),
komplexu malondialdehyd-protein (reakce 4-5) a proteinovych hydr-
operoxidi (reakce 6-8)

Photosystem Il protein oxidation by primary and secondary lipid peroxi-
dation products. Lipid peroxidation products formed on the electron
acceptor and donor sides of photosystem Il during high light and heat
stress produce protein radicals (1-3), malondialdehyde-protein adducts
(4-5) and protein hydroperoxides (6-8).

P51l acceptor side

3) Photosynthesis and related singaling pathways
in stress conditions.

The research team has continued in the study of the
effect of new substances with growth-regulatory activi-
ty. The research was focused mainly on the mechanism
of their antisenescence action in the study of induced se-
nescence in Arabidopsis thaliana. It has been found that
pronounced light-induced slowing of senescence of de-
tached Arabidopsis leaves is associated with an increase
in level of active forms of cytokinin isopentenyladenine
and that light can substitute insufficient cytokinin per-
ception in receptor mutants. Research of signaling me-
chanisms in carnivorous plants, the signaling pathway
for induction of secretion of digestive enzyme was stu-
died in the carnivorous sundew plant Drosera capensis.
It was found that both plant wounding and prey capture
led to jasmonate accumulation inducing the enzyme se-
cretion, which is dependent on propagation of electrical
signals in a plant. It confirms the hypothesis that carni-
vory has evolved from plant defence reactions. Nitrogen
from proteins of the captured prey is incorporated into
photosynthetic proteins of the plant, which was confir-
med in a study using stable nitrogen isotopes. Further,
synthetic conductive polymers were investigated with
respect to their possible application in detection of elect-
rical signals in plants.

4) Optical methods of detecting physiological state
of plants.

Research was focused on the study of optical proper-
ties of plants and on mathematical modelling of measu-
red optical signals using biophysical models. We pub-
lished an article on the effect of chloroplast arrangement
on diffuse leaf absorptance, which also included a non-
-linear model of leaf absorbance. Further, we modelled
the formation of light-induced electric voltage across
a thylakoid membrane detected via so-called electroch-
romic shift of carotenoids. The project on modelling
a connection between optical arrangement of a leaf and
a light field below the leaf and the project following the
modelling of non-linear leaf absorbance were finished.
A modelling of leaf optical properties using Monte Carlo
method has been started.
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Hlavni sméry vyzkumu i v roce 2016 zahrnovaly ze-
jména vyzkum novych nizkomolekularnich organickych
latek, které mohou specificky interagovat s kliCovymi pro-
teiny signalnich a regulacnich drah v bunce, studium jejich
biologické aktivity a také vyvoj vhodnych metod testovani
a jejich zavedeni do rutinniho, vétSinou robotizovaného
screeningu stavajicich chemickych knihoven, pfirodnich
ldtek, extraktl z rostlin a mikroorganisml a rovnéz nové
pfipravovanych derivatd. Metodami organické syntézy
byla pfipravena série 2-chlor-N-6-(halogenobenzylamino)
purin ribosidl, Vyli¢ilova H et al. (Phytochemistry 2016,
22-33). Totoznost a Cistota pfipravenych latek byla ové-
fena souborem fyzikalné chemickych metod (elementarni
analyza HPLC-HR MS, NMR). Biologicka aktivita pfiprave-
nych sloucenin byla nasledné testovana v souboru bio-
testd, receptorovych a inhibi¢nich testd; latky vykazovaly
velmi vysokou antisenescencni aktivitu v odstfizenych lis-
tech pSenice. Vétsina pfipravenych latek nespoustéla cy-
tokininovou signaini drahu pres AHK3 a AHK4 receptory
z Arabidopsis thaliana, ale nékteré byly schopny aktivovat
receptor ZmHK1 z kukufice. Expresni profilovani odhalilo
indukci genl souvisejicich se signalizaci a metabolismem
cytokinind. Tyto latky jsou navic schopny regulovat uni-
katni kombinaci rostlinnych gen(, kdédujicich komponenty
reakéniho centra fotosystému II, svétlosbérného kom-
plexu II, a také rlznych stresovych faktorl regulujicich
fotosyntézu a degradaci chlorofylu. Dosazené vysledky
demonstruji, ze pomoci téchto latek je mozné do znacné
miry Fidit dlouhovékost listu.

Dale jsme vyuzili in silico modelovani k navrhu, pfi-
pravé a charakterizaci dvaceti novych derivatd thidia-
zuronu (TDZ) s vylepsenymi inhibi¢nimi vlastnostmi
pro cytokinin oxidasu/dehydrogenasu (CKX), enzym kata-
lyzujici degradaci cytokinind. Dvé latky, 1-[1,2,3]thiadia-
zol-5-yl-3-(3-trifluoromethoxy-fenyl)mocovina (3FMTDZ)
a  1-[2-(2-hydroxyethyl)fenyl]-3-(1,2,3-thiadiazol-5-yl)
mocovina (HETDZ), vykazovaly 15x hodnoty IC (50)
ve srovnani s TDZ pro AtCKX2 z Arabidopsis thalia-
na a ZmCKX1 a ZmCKX4a z kukufice.

Rostlinné hormony cytokininy reguluji rlizné aspekty
rlstu a vyvoje rostlin. Ani intenzivni testovani tohoto feno-
ménu bohuzel doposud nevedlo k vyznamnéjsi komercia-
lizaci cytokininG jako rdstovych regulatord, zejména kvdli
velice komplexnimu charakteru jejich Gcinku. Pripravili
jsme prehled doposud publikovanych vystupt z nadobo-
vych a polnich pokust s cytokininy, zptisobd jejich aplika-
ce a ovlivnénych znakd u rliznych polnich plodin, zelenin,
baviny a ovocnych stroml. Také jsme prezentovali vy-
sledky polniho testovani nového cytokininového derivatu
2-chlor-6-(3-methoxybenzyl) aminopurinu na jarnim jec-
meni a ozimé psenici. Byl posuzovan zejména efekt u zna-
k& formujicich vynos a porovnavan pii odetieni v rdiznych
vyvojovych stadiich.

Také byl publikovan dalsi prehledny ¢lanek popisujici
pokroky v syntéze aromatickych cytokinin{ a jejich aktivi-
tu in vitro a in vivo. Purin mdze byt v t&chto slou¢eninéach
substituovén v rliznych polohach. Diskuse zd@razfiuje po-
stupné zjednodusovani jejich pfipravy ve vztahu k jejich
pouziti v praxi a sumarizuje jak relevantni literaturu z ob-
lasti organické chemie, tak zvefejnéné patenty.

Ve spolupraci s Research Centre for Plant Growth and
Development, Universitou KwaZulu-Natal v Pietermari-
tzburgu v Jihoafrické republice byl hodnocen vliv auxinu
NAA samostatné ¢i v kombinaci s novymi cytokininovymi
derivaty na organogenezi a obsah endogennich fytohor-
mont u dvou druhl rodu Eucomis, vybranych pro jejich
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Main research goals of 2016 concerned development
of new low-molecular organic substances which may inte-
ract with key proteins of signaling and regulation pathwa-
ys in a cell, study of their biological activity and also deve-
loping methods for testing and their implementation into
mostly automated routine screening of chemical libraries,
microorganism extracts and newly preparated derivatives
as well. Via methods of organic synthesis we have prepa-
red a large group of 2-chloro-N-6-(halogenobenzylamino)
purine ribosides, VyliCilova H et al. (Phytochemistry 2016,
22-33). Identity and purity of these substances has been
verified through various methods (elementary analysis
HPLC-HR MS, NMR). Biological activity of prepared sub-
stances has been tested in a set of bioassys, receptor and
inhibition assays; they showed significant activity, espe-
cially in delaying senescence in detached wheat leaves.
Most of the derivatives did not trigger cytokinin signaling
via the AHK3 and AHK4 receptors from Arabidopsis thali-
ana, but some of them specifically activated the ZmHK1
receptor from Zea mays. Genome-wide expression pro-
filing revealed elevated expression of genes related to
cytokinin signaling and metabolism. They also prompted
regulation of a unique combination of genes coding for
components of the photosystem II (PSII) reaction center,
light-harvesting complex II (LHCII), and the oxygen-evol-
ving complex, as well as several stress factors responsible
for regulating photosynthesis and chlorophyll degradation.
These findings demonstrate that it is possible to manipu-
late and fine-tune leaf longevity using synthetic aromatic
cytokinin analogs.

In silico modeling has been used to design, synthe-
size and characterize twenty new Thidiazuron (TDZ)
derivatives with improved inhibitory properties against
cytokinin oxidase/dehydrogenase (CKX), an enzyme ca-
talyzing the degradation of cytokinins. Two compounds,
namely  1-[1,2,3]thiadiazol-5-yl-3-(3-trifluoromethoxy-
-phenyl)urea (3FMTDZ) and 1-[2-(2-hydroxyethyl)phe-
nyl]-3-(1,2,3-thiadiazol-5-yl)urea (HETDZ), displayed up
to 15-fold lower IC (50) values compared with TDZ for
AtCKX2 from Arabidopsis thaliana and ZmCKX1 and ZmC-
KX4a from Zea mays.

Plant hormones cytokinins regulate various aspects
of plant growth and development. Despite the exten-
sive testing summarized in this work, so far cytokinins
haven’t found their stable place among commercialized
plant growth regulators, mainly due to the complexity
of their effects. Here we have prepared an overview of the
outcomes obtained in pot and field experiments using
cytokinin exogenous treatments, summarize the ways
of application and point to the affected traits in various
field crops, vegetables, cotton, and fruit trees. Further-
more, we present here outcomes of field trials performed
with a derivative of N-6-benzyladenine, 2-chloro-6-(3-
-methoxybenzyl) aminopurine, in spring barley and winter
wheat. The effect on yield forming traits and the final yield
was evaluated and compared after spraying of the both
crops in different phenological stages.

We have also prepared a review describing progress
in the synthesis of aromatic cytokinins, the in vitro and
in vivo effects of these substances and insights gleaned
from their synthesis. As the purine moiety in these com-
pounds can be substituted at several positions, we exami-
ne each of the substitution possibilities in relation to the
derivatives prepared so far. The discussion highlights the
gradual simplification of their preparation in relation to
their application in practice and summarizes the relevant
organic chemistry literature and published patents.
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dekorativni a 1é¢ivé vlastnosti. U obou druhl bylo dosa-
zeno vyssi proliferace kofene, prytu i biomasy, kdyz byla
NAA pouzita v kombinaci s cytokininem. Fyziologické role
kvantifikovanych fytohormon( byly také hodnoceny ve
vztahu k fyziologické odpovédi Aremu AO et al. (New Bio-
technol, 2016, 883-890).

Byl také studovan efekt novych biostimulantl (pfi-
pravek z morskych fas Kelpak, karrikinolid) na rdst lé¢ivé
rostliny Eucomis autumnalis, péstované in vitro ¢i hydro-
ponicky Aremu AO et al. (J. Plant Growth Regul., 2016,
151-162 and Plant Cell Rep., 2016, 227-238). Ziskané
vysledky poskytuji dalsi diikaz potencidlu novych biosti-
mulantl s praktickymi aplikacemi v zemédélstvi.

Efekt dal$i skupiny novych biostimulantl, tékavych
latek emitovanych nékterymi prospé&Snymi bakteriemi,
byl studovan ve spolupraci s Agrobiotechnology Institu-
te, Nafarroa, Spanélsko, Sanchez-Lépez AM et al. (Plant,
Cell & Environment, 2016, 2592-2608 and Plant Physiol.,
2016, 1989-2001). Tyto tékavé latky, emitované fyloge-
neticky rozdilnymi bakteriemi a houbami (vCetné rost-
linnych patogeni a mikroorganismd, které za normal-
nich podminek s rostlinami neinteraguji), podporuji rist
a kveteni, podporuji fotosyntézu a akumulaci vysokych
hladin $krobu v listech u rdznych rostlinnych druhd, véet-
né hospodarsky vyznamnych plodin. Odpovéd’ rostliny
na tyto tékavé latky je zavisla na svétle a vyznamnou roli
hraji také cytokininy.

. - @ P ° .

In cooperation with Research Centre for Plant Growth
and Development, University of KwaZulu-Natal, Pieter-
maritzburg, South Africa, we evaluated the effect of au-
xin NAA individually or in combination with different cy-
tokinins on organogenesis, endogenous auxin and CK
content in two Eucomis species, an important ornamental
and medicinal plants. In both species, shoot and root pro-
liferation as well as plant biomass were higher when NAA
was combined with cytokinin. The potential physiological
roles of quantified phytohormones in relation to the ob-
served morphological responses were also discussed, Are-
mu AO et al. (New Biotechnol, 2016, 883-890).

We also studied the effect of new biostimulants (se-
aweed-derived biostimulant Kelpak, karrikinolid), Aremu
AO et al. (3. Plant Growth Regul., 2016, 151-162 and Plant
Cell Rep., 2016, 227-238) on the growth and phytochemi-
cal content of Eucomis autumnalis, an important African
medicinal plant, grown in vitro or hydroponically. These
findings provide additional evidence of the enormous po-
tential of new biostimulants with practical applications
in various agricultural endeavours.

Effects of another group of biostimulants, volati-
le compounds (VCs) emitted by phylogenetically diverse
microorganisms, was examined in cooperation with Agro-
biotechnology Institute, Nafarroa, Spain, Sanchez-Lépez
AM et al. (Plant, Cell & Environment, 2016, 2592-2608
and Plant Physiol.,, 2016, 1989-2001). VCs emitted by
phylogenetically diverse rhizosphere and non-rhizhos-
phere bacteria and fungi (including plant pathogens and
microbes that do not normally interact mutualistically with
plants) promote growth and flowering, photosynthesis
and accumulation of starch in various plant species, inclu-
ding crops. We have demonstrated the light-dependency
of plant responses to fungal VCs as well as the importance
of cytokinins role in this process.
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Hlavnim cilem studia byly signalni drahy cytokinind
se zamérenim na histidin kinasové receptory. Byly pfi-
praveny dvé specifické fluorescencni sondy a validova-
na jejich cytokininova aktivita na receptorech. Obé sondy
slouzi jako nastroj pro urceni vnitrobunécné a pletivové
lokalizace receptorl. Pro zjisténi, zda subcelularni loka-
lizace receptord mdze ovlivnit cytokininovou odpovéd,
byla vyvinuta metoda vyuzZivajici luciferasu sprazenou
s umeélym cytokininovym promotorem TCS. Protoplasty
Arabidopsis exprimujici histidin kinasové receptory byly
transformovany konstruktem TCS:luciferasa. OSetfeni
protoplastd rlznymi cytokininy v rliznych koncentracich
pak aktivuje luciferasu. V soucasnosti je metoda rutinné
pouzivana pro sledovani zavislosti cytokininové odpovédi
na subcelularni lokalizaci receptoru. Pro Ucely objasnéni
role vakuol v homeostazi cytokinind byl vyvinut proto-
kol pro izolaci intaktnich vakuol z rostlin a kultur kukufice
a Arabidopsis nadexprimujici rlzné typy cytokinin de-
hydrogenas a pomoci HPLC stanoven obsah jednotlivych
cytokinind. Kvantifikace cytokininl a lokalizaéni stu-
die ukazuji, ze cytokinin dehydrogenasy jsou obsazeny
prevazné ve vakuolach. Lokalizace nékterych isoforem
na endoplazmatickém retikulu ukazuje také na jejich
predpokladanou sekreci ven z bunék Zalabak et al. (Plant
Physiol. Biochem., 2016, 114-124).

Vakuolarni lokalizace cytokinin dehydrogenas také
poukazuje na predpokladdany transport cytokinini napfi¢
tonoplastem. Bylo proto zahdjeno hledani tonoplastic-
kych transportért zodpovédnych za specificky prenos cy-
tokinind. Na n&kladé bioinformatickych a in silico analyz
jsme vybrali nékolik kandidatl. Byly ziskany Arabidopsis
T-DNA homozygotni linie, které budou charakterizovany
pongoci fenotypizace se zamérenim na transport cytoki-
ninu.

Obrdzek 1. Vakuoldrni lokalizace ZmCKX2 v suspenzni kulture Arabi-
dopsis thaliana Ler bunék. Protein ZmCKX2 puvodem z kukufice byl
fuzovdn se zelenym fluorescencnim proteinem (GFP) a konstitutivné
exprimovdn v Arabidopsis thaliana Ler bunécnych suspenzich. Pro
dokumentaci byl pouZit laserovy skenovaci konfokdIni mikroskop pro
zeleny kandl (A) ZmCKX2-GFP a pro prochdzejici svétlo (B) a ndsledné
byly jednotlivé kandly prekryty (C). Méfitko predstavuje 10 um.

Figure 1. Vacuolar localization of ZmCKX2 in Arabidopsis thaliana Ler
suspension cells. The maize ZmCKX2 was fused with green fluorescent
protein and constitutively overexpressed in Arabidopsis thaliana Ler
suspension cells. Green channel (A) of ZmCKX2-GFP and transmissi-
on light images (B) were captured using a laser scanning confocal
microscope and then merged (C). Scale bars indicate 10 um.
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In order to understand the cytokinin signaling path-
ways, we focused our attention on histidine kinase re-
ceptors. Two fluoroprobes were obtained and their
cytokinin activity on the receptors was validated. These
probes constitute a valuable tool to determine the sub-
cellular localization of the receptor and gain insight con-
cerning the cytokinin signaling pathway. In parallel to
determine whether the subcellular localization of the
receptor can affect the cytokinin response, we develo-
ped a TCS:luciferase assay in 2016. Briefly, Arabidopsis
protoplasts expressing histidine kinase receptors ad-
dressed to different cell compartment are transformed
with the TCS:luciferase reporter. The treatment of the
protoplasts with different cytokinins in different concen-
trations activates the receptor, which in turn induces
the TCS:luciferase activity. This method is now routinely
used in our laboratory and allows us to determine the
cytokinin response dependency on the receptor subce-
llular localization. In order to determine the role of va-
cuoles in cytokinin homeostasis, we developed a proto-
col to isolate intact vacuoles from Arabidopsis Ler cells
culture overexpressing different isoforms of maize cyto-
kinin dehydrogenases (CKXs) and determine the vacuo-
lar cytokinin content by HPLC. Our data demonstrated
that maize CKX are predominantly localized in the va-
cuoles and suggested that ER-localization is a transition
point in the intracellular secretory pathway, Zalabak et
al. (Plant Physiol. Biochem., 2016, 114-124).

The vacuolar localization of CKX strongly suggests
that cytokinins are transported into the vacuole accross
the tonoplast. Thus we initiated a search for tonoplastic
transporters responsible for the specific cytokinin trans-
port. Based on bio-informatic and in silico analyses, few
candidates were selected. Arabidopsis T-DNA homozy-

gous lines were obtained and will be characterized phe-
notypically in regards to cytokinin transport.

Another research goal at the Department of Molecu-
lar Biology is the uncovering the molecular mechanis-
ms regulating the regeneration of plants during in vitro
culture. Arabidopsis is used as plant model due to its
short life cycle and small genome allowing fast analy-
sis of complex genetic regulation. Nevertheless, in long
term, the goal is to transfer this knowledge to important
agronomical plants recalcitrant to in vitro culture and re-
generation. Such studies are based on the in vitro tissue
system, which is based on callus production, regulated
by the cytokinins, and the subsequent auxin-mediated
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Obrdzek 2. Analyza interakce mezi proteiny rodiny BPM E3 ligdz a ERF pomoci kvasinkového testu (Y2H assay). Pomoci kvasin-
kového testu zaloZeného na pritomnosti GAL4-proteinu byla prokdzdna interakce proteini ERF4 a ERF8 s ubikvitin E3 ligdzami,
BPM1 a BPM3. K selekci byla pouZita média bez obsahu leucinu, tryptofanu, histidinu a adeninu. Pro interakci ERF4 s BPM1
a BPM3 je esencidlni centrdlni édst ERF4 proteinu. Jako pozitivni kontrola slouZila interakce mezi p53/SV40.

Figure 2. Interaction studies between ERF members and BPM E3 ligases by Y2H assays. GAL4-based yeast two-hybrid assays
revealed ERF4 and ERF8 interactions with ubiquitin E3 ligases, BPM1 and BPM3 on selective SD media lacking leucine, trypto-
phan, histidine and adenine. The central domain of ERF4 is required for BPM1 and BPM3 interactions. The p53/SV40 was served

as a positive control.

Jeden ze smérl vyzkumu na oddéleni molekuldrni
biologie se zaméfuje na molekuldrni mechanismy regu-
lujici regeneraci rostlin v in vitro kulturach. Arabidopsis
slouzi jako model pro svij kratky Zivotni cyklus a maly,
detailné charakterizovany genom. Nicméné z dlouhodo-
bého hlediska se predpoklada aplikace vysledkl na ze-
médélsky ddleZité rostliny, jejich? regenerace in vitro
je zatim obtiZzna. Regenerace je sledovana na tvofricich
se kalusech po aplikaci cytokininG s nasledné tvoreny-
mi pryty v soudinnosti s aplikaci auxinl. Zatimco je po-
zornost vénovana predevsim mechanismim regenerace
prytu, malo se vi o iniciaci primordii prytu. Jednim z limi-
td studia je odeditani zelenych folikuld na indukovanych
kalusech, které je znacné subjektivni a zalezi na pristupu
experimentatora. Proto byla vyvinuta jednoducha meto-
da zalozena na kvantifikaci chlorofylu umoznujici uréeni
ucinnosti regenerace a indukce prytu, Kubalova I, Ikeda
Y (J. Plant Growth Regul., in press). Nasim hlavnim cilem
je pak objasnéni role specifické skupiny transkripcnich
faktord, konkrétné etylén responsivnich faktorl (ERF),
které jsou negativnimi regulatory regenerace rostlinné-
ho prytu. Jejich pfesna funkce a bunécna lokalizace je
stale prostudovana jen okrajové. Za uZiti kvasinkového
dvojhybridniho systému bylo detekovano, ze se ERF
vazou na proteiny 26S proteasomové degradacni dra-
hy. Soubézné byla studovana vnitrobunécna lokalizace
ERF4 za pouziti konfokalni skenovaci mikroskopie na zi-
vém materialu a imunodetekce nasledovana mikroskopif
se super-rozliSenim. Za timto Ucelem byly pfipraveny
rostliny stabilné exprimujici ERF4 fuzovany s mCherry

shoot regeneration. Whereas a lot of attention is given
on the mechanisms leading to shoot regeneration, there
is still a lack of data concerning events happening du-
ring callus development which initiate shoot regenera-
tion. Reading of green follicle in induced callus is one
of limiting factors since it is considerably subjective and
depends on researcher’s approach. Thus we developed
a simple method based on chlorophyll quantification
enabling determination of regeneration efficiency and
shoot induction, Kubalova I, Ikeda Y (J. Plant Growth
Regul., in press). Our main interest is to unravel the role
of a specific group of transcription factors, namely ETHY-
LENE RESPONSIVE FACTOR (ERFs) which are negative
regulators of plant regeneration. Their precise function
and subcellular localization are still poorly understo-
od. Using the yeast-2-hybrid, we determined that ERFs
bound to proteins of the 26S proteasome degradation
pathway, providing new insights concerning the regulati-
on of plant regeneration. In parallel, we studied the sub-
cellular localization of ERF4 using confocal laser scanning
microscopy on live material and immuno-detection follo-
wed by super-resolution microscopy. For this purpose, we
generated plants stably expressing different forms of the
ERF4 protein fused to mCherry, under the control of the
natural ERF4 promoter. We observed a signal within the
nucleus. We generated a huge collection of mutants
affected in genes involved in plant regeneration and we
will perform their phenotypical characterization. In order
to identify the direct target genes of ERF4, we genera-
ted transgenic Arabidopsis plants expressing a modified
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fluorescencnim proteinem pod kontrolou nativniho ERF4
promotoru. Signal byl pozorovan v jadre. Byla vytvore-
na série mutantt ovlivnénych v rlznych genech zapoje-
nych do regenerace rostliny a v soucasné dobé probiha
jejich fenotypizace. Pro identifikaci pfimych molekular-
nich cild ERF4 byly pfipraveny transgenni rostliny Arabi-
dopsis exprimujici modifikovanou verzi, kterd ma domé-
nu represoru nahrazenou doménou aktivacni. Exprese je
fizena estradiol inducibilnim promotorem. Na rostlinach
byla provedena RNA-seq analyza za ucelem odhaleni no-
vych cild regulaéni sité kontrolované ERF4 a cilll zapoje-
nych do procesu regenerace rostliny.

V neposledni Fadé byl iniciovan vyzkum zaméreny
na iniciaci a vyvoj kofenového systému u jeCmene. Ko-
fenovy systém jeCmene je tvoren predevsim post-em-
bryonalné zaloZzenymi adventivnimi kofeny. Porozuméni
molekularnimu mechanismu kontrolujicimu tvorbu ad-
ventivnich kofent je v popredi zdjmu predevsim proto,
¥e umozfiuje navrzeni markerd pro marker-asistovanou
selekci novych odriid jeémene se zvétsenym kofenovym
systémem. Dale pak umoznuje upravit vysoce produk-
tivni odrddy tak, aby byly odolné v{i¢i stresu nebo rostly
za nedostatku Zivin. Byla provedena RNA-seq srovnavaci
analyza transkriptl v bazi stonku, kde jiz doslo k inici-
aci adventivnich koten{ a pred jejich iniciaci. Tato stu-
die umoznila navrhnout schéma molekularnich procest
a udalosti dlleZitych pro tvorbu adventivnich koFend.
Bylo vyselektovano né&kolik zajimavych gent, které bu-
dou dale studovany.
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Obrdzek 3. PFi¢ny prirez stonkem 10 dni starych semendckd je¢mene
zachycujici jeho morfologii véetné pritomnosti korenovych laterdinich
primordii.
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version of ERF4 where the repressor domain was exchan-
ged with an activator domain. The expression is driven
by an estradiol-inducible system. The transgenic plants
were used for whole transcriptome analysis by RNA-seq.
The analysis of the data provides new insights on genes
or regulatory networks which are controlled by ERF4 and
involved in the process of plant regeneration.

Finally we initiated a research program focused on
the initiation and development of the root system in bar-
ley. The root system of barley is mainly constituted
of post-embryonically developed roots, called crown-
-roots. Understanding the molecular mechanisms con-
trolling crown-root development is of great interest
especially since it helps to design markers for marker-
-assisted selection of new barley varieties with enhanced
root system, potentially more tolerant to drought stress
and lack of nutrition. The whole transcriptome analysis
of the stem base of barley seedlings was performed by
RNA-seq, comparing seedlings with no crown-roots and
seedlings where the crown-roots started to initiate and
develop. This study allowed drawing a scheme of events
required for crown-roots development; several genes
with great potential in crown-root initiation and develop-
ment will be further studied.

Figure 3. Cross-section of the stem base of 10 day-old barley seedlings
showing the tissular organization and the presence of a crown-root
(CR) primordia.
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BUNECNA A VYVOJOVA BIOLOGIE

Hlavni prioritou vyzkumu byla porovnavaci studie
proteomd dvou mitogen-aktivovanych protein kinaso-
vych (MAPK) mutantl mpk4 a mpké. Bylo prokaza-
no, ze tito mutanti se lisi predevsim obsahem protei-
nl, které se podileji na obrané rostlin, napf. nékterych
anti-oxidativnich enzymd, ale také proteind dileZitych
pro vyvoj rostlin. Mezi témito proteiny byly identifiko-
vany enzymy peroxidasa a katalasa, ale i cytoskeletal-
ni proteiny profilin a aktin. Déle byly charakterizovany
organizace, dynamika a interakce endosomi v pribé-
hu rlstu kofenovych vlaskd Arabidopsis. K tomu byly
vyuzity vyhody pokrocilé mikroskopie s rota¢nim diskem
na osvétleni vzorkd, kterd pomohla objevit novy typ
interakce mezi endosomy pracovné nazvany tandici
endosomy. DalSi vyzkum se zaméfil na studium zakla-
dani kotrenovych vlaskd, rlst jejich S$picky a ukonce-
ni (terminaci) rdstu. Byly pozorovany vyrazné rozdi-
ly ve velikosti, rychlosti a interakci ranych a pozdnich
endosom{. Velikosti ranych a pozdnich endosom{ byly
potvrzeny pomoci super-rezolu¢ni mikroskopie zalozené
na strukturovaném mrizkovém osvétleni vzorkd.

Déle byla optimalizovdana metoda produkce adven-
tivnich kofend Inu z hypokotylovych segmentd, k ¢emuz
byla vyuZita kombinace prFidavku exogenniho auxinu
a peroxidu vodiku. Bylo zjiSténo, Ze tato aplikace ma
nasledné priznivy efekt na endogenni hladinu auxinu
a produkci adventivnich korend.

V ramci dalSi oblasti vyzkumu byly pfipraveny
transgenni embryogenni kultury vojtéSky s markero-
vymi geny pro mikrotubuldrni a aktinovy cytoskelet.
Vybrané transgenni linie vojtéSky byly podrobnéji sledo-
vany pomoci ,light-sheet" mikroskopie a priib&zné byly
vyhodnocovany parametry bunécného déleni zavislé
na mikrotubuldrnim cytoskeletu. Predbézné vysled-
ky naznacuji, ze rychlosti jednotlivych mitotickych fazi
v meristematickych bufikach koFenl vojt&sky jsou zavis-
I& na celkové rychlosti rlistu kofene.

B o

The main priority of Cellular and Developmental Bio-
logy research program was a comparative study of pro-
teomes of two mitogen-activated protein kinase (MAPK)
mutants - mpk4 and mpk6. We showed that these mu-
tants differed mainly in proteins, which are involved
in the defense of plants, e.g. certain anti-oxidative en-
zymes, but also in proteins important for plant develo-
pment. Among these proteins we identified peroxidase
and catalase enzymes, but also the cytoskeletal proteins
actin and profilin. Furthermore, we have characterized
the organization, dynamics and interaction of endosomes
during growth of root hairs in Arabidopsis. We have used
advantages of advanced microscopy based on spinning
disk to illuminate samples and we found a new type of in-
teraction between endosomes, which we called endoso-
me dancing. We focused on studying the establishment
of hairs, their tip growth and termination of growth. We
observed significant differences in size, speed and inter-
action between early and late endosomes. Sizes of early
and late endosomes were verified and confirmed using
super-resolution microscopy based on a structural illumi-
nation of samples.

We also optimized the production method of ad-
ventitious roots from flax hypocotyl segments. We took
advantage of a combination of exogenous auxin and
hydrogen peroxide, and showed that it has a beneficial
effect on endogenous auxin level and production of ad-
ventitious roots.

In 2016 we prepared transgenic embryogenic cultu-
res of alfalfa carrying marker genes for microtubular and
actin cytoskeleton. Selected transgenic alfalfa lines were
observed using a light-sheet microscopy. Parameters
of cell division which depend on the microtubular cytos-
keleton were continually evaluated. Preliminary results
indicate that the speed of the mitotic phases in meriste-
matic cells of alfalfa roots depends on the overall speed
of root growth.

Aplikace nejmodernéjsich mikroskopickych metod pri studiu vy-
vojovych procesu rostlin v optimdlnich podminkdch a pri vysokém
prostorovém a casovém rozliseni. Vizualizace specifického proteinu
EBIc v rostoucim korenu Arabidopsis thaliana pomoci ,light she-
et” mikroskopu dovolila lokalizovat protein v jadrech kofenovych
bunék na drovni celého orgdnu (A), specifickych pletiv (B), indivi-
dudlnich bunék (C) i subceluldrné v pribéhu bunécného déleni (D).
Application of advanced microscopy methods in investigation
of plant developmental processes in nearly environmental con-
ditions and in high spatial and temporal resolution. Visualization
of EB1c protein in growing Arabidopsis thaliana root using ,light
sheet” microscopy allowed its localization in nuclei at organ (A),
specific tissue (B) and individual cell (C) levels, and also subcellu-
larly during cell division (D).

C. R. HANA
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GENETIKA A GENOMIKA ROSTLIN

Byla vyvinuta nova metoda pro rychlou izolaci
gend u rostlin se sloZitymi genomy, jako jsou napriklad
je¢men a p3enice. Identifikace mutaci gend, které maji
za nasledek zménu fenotypu, napt. ztratu rezistence vici
uréité chorobé, je u takovych druhl obtizna nejen diky
velikosti jejich genomd, ale také kvili potlaceni rekom-
binace na vyznamné Casti genomu. Metoda oznacovana
MutChromSeq byla vyvinuta ve spolupraci s laborato-
femi Prof. B. Kellera (University of Zurich, Svycarsko)
a Dr. B. Wulffa (John Innes Centre, Norwich, Velka
Britanie) a jeji vyhodnou je, Ze nevyzaduje genetické
mapovani s velkym rozliSenim. Novy postup je zalozen
na izolaci chromozdm@ pomoci pritokové cytometrie
z nékolika nezavislych mutantnich linii a na sekvenovani
chromozomové DNA. Porovnani se sekvencemi ziskany-
mi z chromozému izolovaného z ptvodni (nemutované)
linie umoznuje vyhledat gen, ktery obsahuje mutace
u vSech mutantnich linii, a tak urcéit gen podminujici
danou vlastnost. Nova metoda byla ovéfena klonovanim
genu Eceriferum-q u jeCmene a genu Pm2 podminujiciho
rezistenci vG¢i padli travnimu u pdenice. Oba geny byly
izolovany v case kratSim nez tfi mésice a jejich identi-
ta byla ovéfena sekvenovanim daldich mutantd. Tyto
vysledky potvrdily obrovsky potencial nové metody.

. Genomic DNA b
extraction

Single chromosome
sorting

specific

A new method for rapid isolation of genes in plants
with complex genomes, such as barley and wheat has
been developed. Identification of mutations of genes that
result in change of phenotype, e.g. loss of resistance to
a particular disease in these species is difficult not only
due to the size of their genomes, but also due to the
suppressed recombination of a substantial part of their
genome. A method known as MutChromSeq was deve-
loped in collaboration with the laboratories of Prof. B.
Keller (University of Zlrich, Switzerland) and Dr. B. Wulff
(John Innes Centre, Norwich, UK). Its advantage is that
it does not require genetic mapping with high resolution.
The new process is based on isolation of chromosomes
by flow cytometry of a number of independent mutant
lines and sequencing chromosomal DNA. By comparing
them with sequences obtained from chromosome isolated
from the original (non-mutated) line allows to identify the
gene that contains mutations in all the mutant lines, and
thereby to identify the gene conditioning the respective
characteristics. The new method was tested by cloning
Eceriferum-q gene in barley and PM2 gene conditioning
resistance to powdery mildew in wheat. Both genes were
isolated in less than three months, and their identity was
verified by sequencing other mutants. These results con-
firm the enormous potential of the new method.

Single chromosome
sorting

specilic

Elektroforetickda separace PCR produktt specifickych pro transgen HvSUT1 a pro lokusy na pseni¢nych chromozomech 4A a 7A. a Pri pouZiti genomické
DNA transgenni linie jako templdtu pro PCR jsou pritomny vSechny produkty. b Amplifikovand DNA z jediného nezndmého chromozomu byla pouZita
jako templdat pro PCR, dle (ne)pfitomnosti markert se jednalo o chromozom 7A, ktery nenese transgen. ¢ Markery transgenu jsou pfitomny spolecné
s témi, které jsou specifické pro chromozom 4A, v této konkrétni linii se tedy transgen integroval do chromozomu 4A.

Agarose gel electrophoresis of PCR products with markers specific for the HvSUT1 transgene and wheat chromosomes 4A and 7A. a Genomic DNA
of the transgenic line served as a template for PCR, all markers are present. b Single anonymous chromosome was amplified, according to the markers
present, it was chromosome 7A and it didn’t carry the transgene. ¢ Markers for the transgene are present together with those specific for the 4A chro-
mosome, therefore in this particular line the transgene has integrated into the chromosome 4A.

A\
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Kultivar Chinese Spring pSenice seté (Triticum aesti-
vum) byl vybran jako referencni genotyp pro geneti-
ku a sekvenovani genomu této ddlezité plodiny. Jako
prvni byla ziskana referen¢ni sekvence chromozému 3B,
coz nabidlo mozZnost poprvé podrobné charakterizovat
vnitrodruhovou variabilitu genomu psSenice. Ve spolupra-
ci s laboratofi Dr. C. Liu (CSIRO Agriculture, St. Lucia,
Australie) byl pomoci pritokové cytometrie izolovan
chromozom 3B z linie NIL1A odvozené z druhu T. spelta.
Na zakladé porovnani sekvenci obou chromozémi bylo
identifikovano asi 160 Mb sekvenci DNA v genotypu
NIL1A, které v genomu Chinese Spring chybi, anebo
jsou velmi zménéné. Pro 37 % téchto sekvenci nebyly
v dostupnych databazich nalezeny podobné sekvence.
Analyza potencialnich funkci gend, které v genotypu
Chinese Spring chybi, naznacila, Ze se nejedna o nahod-
ny soubor gend, ale o skupiny genl s urditymi funkce-
mi. Jejich identifikace nabizi moznost studovat evolu-
ci rdznych forem psenice a jejich planych ptibuznych
druhd. Ziskané vysledky také jasné ukazaly na pottfebu
ziskat referencni sekvence z nékolika dalich genotypd
pSenice.

Identifikace mist inzerce transgenl do jaderného
genomu je dllezitd pro studium vlivu okolnich sekven-
ci DNA na funkci transgenl a také pro charakterizaci
genomu nové ziskanych transgennich materialQ. Lokali-
zace jednokopiovych sekvenci DNA u rostlin s velky-
mi genomy, jako jsou jeCmen a psSenice, vSak dosud
predstavuje obtizny Ukol. S cilem prekonat tyto potize
byl pro lokalizaci sacharézového transportéru jecme-
ne u tfi transgennich linii pSenice vypracovan novy
postup. Tyto transgenni linie byly ziskany v laboratofi
Dr. W. Weschke (Leibniz Institute of Plant Genetics and
Crop Plant Research, Gatersleben, Némecko), pficemz
veskeré predchozi snahy o lokalizaci transgenu selha-
ly. Novy a Uspésny postup spocival ve vyuziti chromo-
z6mQ izolovanych pomoci pritokové cytometrie jako
templatu pro PCR a pro fluorescencni in situ hybridizaci.
Timto zplsobem bylo mozné u kazdé linie ur¢it chromo-
zO6m nesouci transgen. Ziskany vysledek byl potvrzen
pomoci PCR, pro kterou byla jako templat pouzita DNA
amplifikovana z jedné kopie chromozdmu. Zaroven tak
byla potvrzena vhodnost a vyhodnost nové navrzeného
postupu pro lokalizaci transgend. Novy postup je vhodny
pro lokalizaci jakychkoliv jednokopiovych sekvenci DNA
nejen u psenice, ale u jakéhokoliv druhu rostlin, u které-
ho je mozné pripravit suspenzi intaktnich chromozo-
& vhodnou pro analyzu a tfidéni pomoci pritokové
tometrie. g f

.

A cultivar of Chinese Spring bread wheat (Triticum
aestivum) was chosen as the reference genotype for ge-
netics and genome sequencing of this important crop.
At first the reference sequence of 3B chromosome was
obtained, which offered the first opportunity for detailed
description of intraspecific variation of wheat genome.
In collaboration with the laboratory of Dr. C. Liu (CSI-
RO Agriculture, St. Lucia, Australia) 3B chromosome
of the line NIL1A derived from the species T. spelta was
isolated using flow cytometry. Based on sequence com-
parison of the two chromosomes about 160 Mb of DNA
sequences in genotype NIL1A missing or greatly altered
in Chinese Spring genome have been identified. For 37%
of these sequences we failed to find similar sequences
in available databases. Analysis of the potential func-
tions of genes missing from Chinese Spring genotype
indicated that it is not a random set of genes. However,
it is a group of genes with specific functions. Their iden-
tification offers the opportunity to study the evolution
of various forms of wheat, and their related wild species.
The results also clearly showed the need to obtain a re-
ference sequence of several other genotypes of wheat.

Identification of insertion sites of transgenes into the
nuclear genome is essential for the study of influence
of the surrounding DNA sequences on transgenes and
also for characterizing the genome of the newly acqui-
red transgenic materials. Localization of single copy DNA
sequences in plants with large genomes, such as barley
and wheat, however remains a difficult task. In order to
overcome these difficulties there was a new procedu-
re developed to locate a sucrose transporter of barley
in three transgenic lines of wheat. These transgenic li-
nes were obtained in the laboratory of Dr. W. Weschke
(Leibniz Institute of Plant Genetics and Crop Plant Re-
search, Gatersleben, Germany), whereas all the previ-
ous attempts to localize the transgene have failed. Novel
and successful approach consisted in the use of isola-
ted chromosomes by flow cytometry as a template for
PCR and fluorescence in situ hybridization. This way it
was possible to determine the chromosome carrying the
transgene for each line. Obtained results have been con-
firmed by PCR using DNA amplified from a single copy
chromosome as template. At the same time it confirmed
suitability and efficiency of the newly proposed proce-
dure for localization of transgenes. The new method is
suitable for locating any single copy DNA sequences not
only in wheat, but in any type of plant, where it is possi-
ble to prepare a suspension of intact chromosomes sui-

able for analysis and sorting by flow cytometry.
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V roce 2016 pokraCoval vyvoj vysoce kapacitnich
izola¢nich postupt pro stanoveni rostlinnych hormo-
n ze vzorkd rostlinnych pletiv. Byly publikovény nové
specifické metody, jejichz pouziti pfispélo k UcCinnéj-
i izolaci rliznych skupin fytohormonl z komplexni
rostlinné matrice pred kvantitativnim stanovenim. Nové
metody byly pouzity pro studium metabolismu, trans-
portu a biologickych funkci rostlinnych hormond.

Byla vyvinuta vysoce citlivd metoda pro stanoveni 22
pfirozené se vyskytujicich brassinosteroidd za pomoci
ultra-ac¢inné kapalinové chromatografie a tandemo-
vé hmotnostni spektrometrie. Skupina analyzovanych
latek obsahuje jak biologicky aktivni koncové produkty
biosyntetické drahy, tak jejich neméné dllezité biosyn-
tetické prekurzory a poskytuje uceleny obraz o hladiné
téchto fyziologicky vyznamnych latek v daném fyzio-
logickém procesu, Tarkowska D et al. (Anal. Bioanal.
Chem., 2016, 6799-6812). Byla také studovana vzajem-
na interakce mezi brassinosteroidy a ostatnimi fytohor-
mony u rostlin jeCmene v reakci na stres suchem. Studia
byla provadéna na normalnich a mutantnich rostlinach
je¢mene (mutace v signalni nebo biosyntetické draze).
Bylo zjiSténo, ze sucho vyrazné zvySuje mnozstvi castas-
teronu u v3ech studovanych genotypd.

V Arabidopsis thaliana byl identifikovan novy amino-
kyselinovy konjugat jasmonatového prekurzoru cis-(+)-
-12-oxo-fytodienové kyseliny (OPDA-Ile) v listech
kvetouci rostliny, Flokovd K et al. (Phytochemistry,
2016, 230-237). Koncentracni hladiny latky byly ¢asové
monitorovany v lokalné mechanicky stresovaném listo-
vém pletivu Arabidopsis (ekotyp Col-0 a Ws) a porovna-
vany s analyzou mutantnich linii, defektnich v biosynté-
ze jasmonatd (dde2.2, opr3) nebo jejich metabolismu
(jarl). V dalsi fazi byla studovana biologicka aktivita
tohoto nového aminokyselinového konjugatu. Pomoci
exprese dvou genll indukovanych OPDA a studia stabi-
lity a minimalni konverze OPAD-Ile béhem biologického
experimentu byla prokazéna aktivita in planta.

Dalsi ¢ast vyzkumu byla zaméfena na auxin, klico-
vou molekulu s Sirokym spektrem G¢&inkd, odpové&dnou
za regulaci rlstu a vyvoje rostlin. Studiem mutant{
Arabidopsis se snizenou nebo naopak zvysenou aktivitou
enzymu nazvaného DAO1 (dioxgenase for auxin oxida-
tion 1) bylo mozné prokazat, ze pravé DAO1 je v rostli-
nach zodpovédny za odbouravani auxinu oxidaci. Spolec-
né s kolegy ze Svédska a Velké Britanie bylo zjisténo, ze
pokud je tato degradacni draha v rostliné zablokovana,
je vyrazeni z funkce kompenzovano zvysenou konjugaci
auxinu s aminokyselinami. Tim je zajiSténo zachovani
fyziologickych hladin auxinu (tzv. homeostaze auxinu),
aniz by doslo k dramatickému naruseni vyvoje rostliny,
Porco S et al. (P. Natl. Acad. Sci. USA, 2016, 11016-
11021). Dale byla studovana metabolickd konverze
herbicidu a auxinového analoga 2,4-D za pouZiti nové
purifikacni metody zaloZzené na izolaci pomoci nové
pfipravenych monoklonalnich protildtek a hmotnost-
né spektrometrické detekci. Bylo prokazano, Ze nejen
2,4-D, ale i jeho konjugaty s aminokyselinami maji
inhibi¢ni efekt na rostlinny rist skrze TIR1/AFB auxinem
zprostifedkovanou signaini drahu.

Vyzkum cytokininG byl podpofen fadou mezinarod-
nich spolupraci. Napf. byl podan dikaz o pozitivhim
vztahu svétla a cytokinind béhem vyvoje pupenl. Dale
byla publikovéna prvni studie molekuldrnich mechanism&
Ucinku cytokininovych receptorli, CHASE domain-contai-

The research team of Metabolomics research program
developed new high-throughput isolation procedures for
analyses of trace amounts of phytohormones in plant ti-
ssue samples. We published new specific solid-phase ex-
traction (SPE) protocols for effective phytohormone iso-
lation from very complex biological matrices combined
with their quantitative determination. We applied novel
methods with the aim to study a metabolism, transport
and functions of phytohormones as extremely important
signaling molecules.

In 2016, our research goal has been focused on
brassinosteroids. We have developed a sensitive mass
spectrometry-based method for the simultaneous pro-
filing of twenty-two naturally occurring brassinosteroids
including biosynthetic precursors and the majority of bio-
logically active metabolites. We also provided a com-
prehensive analysis of the role of endogenous brassi-
nosteroids in regulation of the homeostasis of other
phytohormones, and barley response to drought stress.
Material of this study included the barley cultivar “Bow-
man” and characterized semi-dwarf mutants of several
genes encoding enzymes participating in brassinosteroid
biosynthesis and signaling, Tarkowska D et al. (Anal.
Bioanal. Chem., 2016, 6799-6812). To response to stre-
ss conditions, drought induced a significant increase
in accumulation of the biologically active form of brassi-
nosteroids - castasterone in all analyzed genotypes.

We have detected a previously undescribed isoleuci-
ne conjugate of the jasmonic acid biosynthetic precur-
sor cis-(+)-12-oxo-phytodienoic acid (cis-(+)-OPDA-Ile)
in the leaves of flowering Arabidopsis thaliana plants af-
ter local mechanical stress, Flokova K et al. (Phytoche-
mistry, 2016, 230-237). Arabidopsis ecotypes Col-0 and
Ws, together with mutants deficient in JA biosynthesis
(dde2-2, opr3) and metabolism (jarl), were studied to
characterize their dynamic endogenous cis-(+)-OPDA-Ile
profile. We further addressed the question on OPDA-Ile
bioactivity by recording expression of two genes known
to be induced by OPDA. Tests on putative conversion
of OPDA-Ile during treatments revealed only negligible
conversion. Both OPDA-inducible genes were significantly
expressed by treatment of seedlings but less of flowering
plants with OPDA-Ile suggesting a role of this compound
as a signal in planta.

The research team was also focused on auxin, a plant
hormone regulating almost every aspect of plant growth
and development. We showed for the first time that DAO1
(dioxygenase for auxin oxidation 1) is the functional au-
xin oxidising enzyme in Arabidopsis. In an international
project with Nottingham University (UK) and Umed Plant
Science Centre (Sweden) we provided a very detailed
characterisation of this enzyme and described that mu-
tants with reduced DAO1 activity have increased levels
of auxin conjugates. This is important for keeping the au-
xin homeostasis balanced and control auxin concentrati-
on at optimal levels for plant growth and development,
Porco S et al. (P. Natl. Acad. Sci. USA, 2016, 11016-
11021). Moreover, we investigated metabolite conver-
sion of 2,4-D, synthetic auxin herbicide, using a novel
purification procedure based on the combination of ion
exchange and immuno-specific sorbents combined with
a sensitive liquid chromatography-mass spectrometry
method. We identified that not only exogenous 2,4-D but
also its conjugate with glutamate displayed an inhibitory
effect on plant growth via the TIR1/AFB auxin-mediated
signaling pathway.
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ning histidine kinases (CHK1, CHK2, a CHK3) u mechu
Physcomitrella patens. Byla pfipravena a ocharakteri-
zovana knihovna CHK knockout mutantt. I kdyZ nebyl
sledovan vyznamnéjsi vliv cytokininového signalingu
na fytohormonalni homeostazy, tak vysledky ukazaly,
¥e CHK receptory hraji zékladni roli pfi indukci pupend
a vyvoji gametofor. Také byly analyzovany auxinové
a cytokininové metabolity v oddélenych castech prytu
a turiond dvou masozravych rostlin, Aldrovanda vesicu-
losa a Utricularia australis. Vysledky odhalily, ze rychla
metabolizace téchto fytohormonl v prytech je nezbyt-
na pro udrzeni dynamické rovnovahy mezi starnoucimi
a rychle rostoucimi novymi ¢astmi vyhonkl, Simura J et
al. (Annals of Botany, 2016, 1037-1044).
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The cytokinin research was supported by several
international collaborations. We showed that CKs are
initial components of the light signaling pathway that
controls the initiation of bud outgrowth. We also pro-
vided a first insight into the molecular action of cyto-
kinin in bryophyte Physcomitrella patens using a cha-
racterized collection of CHK (CHASE domain-containing
histidine kinases) knockout mutants. The determination
of cytokinin levels revealed only small impacts of cy-
tokinin signaling on homeostasis and an essential role
of CHK receptors in bud induction and gametophore
development. Furthermore, the main auxin and cy-
tokinin metabolites were analysed in separated shoot
segments and turions of two carnivorous plants, Aldro-
vanda vesiculosa and Utricularia australis. Our results
indicated that the rapid turnover of these signaling mo-
lecules along the shoots is essential for maintaining the
dynamic balance between the rapid polar growth and
development of the apical parts and senescence of the
older, basal parts of the shoots, Simura J et al. (Annals
of Botany, 2016, 1037-1044).

Vyvojové fenotypy daol mutantni li-
nie a model homeostdze auxinu. (A)
10-denni rostlinky husenicku rolniho
ekotypu Col-0 a mutantni linie daol-
1. (B) Dospélé rostliny Col-0, daol-1
a daol-2D. (C) Zralé SeSule rost-
lin z panelu B. (D) V rostliné Arabido-
psis je indol-3-ylocotvd kyselina (IAA)
nevratné oxidovdna pomoci enzymu
DAO1 na oxIAA a ndsledné konjugo-
vdna s glukosou enzymem UGT74D1
na oxIAA-Glc. IAA miZe byt také pri-
mo konjugovdna s glukosou pomoci
UGT74D1 a s aminokyselinami za piso-
beni enzymu z rodiny Gretchen Hagen3
(GH3). (E) U mutantni linie daol-1 jsou
GH3 geny silné indukovdny a dochdzi
k akumulaci ireverzibilnich forem kon-
jugadti, IAA-Asp a IAA-Glu, zatimco hla-
dina IAA-Glc se neméni.

Developmental phenotypes of daol
mutants and auxin homeostasis model.
(A) Arabidopsis seedlings from Col-0
and the daol-1 mutant 10 days after
germination.(B) Adult Col-0, daol-1
and daol-2D plants.(C) Mature si-
liques from plants in B. (D) In wild-type
plants, indole-3-acetic acid (IAA) is irre-

I.M-MP versibly oxidized to oxIAA by enzyme
DAO1 and subsequently conjugated
1AA-Glu with glucose by the UGT74D1 enzyme

to produce oxIAA-Glc. IAA can also be
conjugated to either glucose (IAA-Glic)
or amino acids by UGT84B1 and mem-
bers ofthe GH3 (Gretchen Hagen3)
family, respectively. (E) Inthe daol-1
mutant, GH3 genes are up-regulated to
drain accumulating IAA by irreversible
conjugation to form IAA-Asp and IAA-
-Glu, while IAA-GIc levels are unaltered.
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Vyzkumné prace provedené v tomto programu v roce
2016 Ize rozdélit do nékolika ¢asti:

1) Konzervace a hodnoceni genetické diverzity
genetickych zdrojd zelenin, aromatickych a kofenino-
vych rostlin a hub.

V roce 2016 pokracovala prace s kolekcemi genetic-
kych zdrojt podle schvalené Metodiky narodniho progra-
mu a mezinarodnich platnych standardl, ve kterych je
zarazeno celkem 10283 poloZzek genovych zdrojd, z toho
892 polozek je mnoZenych vegetativné. Ve srovna-
ni s minulym rokem se sbirky rozrostly o 154 polozek
novych genetickych zdrojl. Bylo pfemnozeno 292
polozek semennych druhd a 893 polozek vegetativné
mnozenych druhd, uZivatelim bylo poskytnuto celkem
49 polozek a 216 polozek semennych druhl pfevedeno
ke dlouhodobému uchovani do Genove banky VURV, v. v.
i., v Praze - Ruzyni. V kryobance VURY, v. v. i., je uloze-
no 127 polozek rodu Allium. V informacnim systému
Grin Czech jsou v soucasné dobé evidovana pasportni
data o0 10283 polozkach zelenin a léCivych a kofenovych
rostlin. Do informacniho systému Grin Czech byla preda-
na pasportni data o 64 novych polozkach. Na pracovisti
byla v pribé&hu vegetacni sezény 2016 ziskana popisna
data u 502 polozek, popisna data tykajici se 139 polozek
byla predana do informacniho systému. Do AEGIS je
zafazeno 82 polozek rodu Allium. Pracovni kolekce
Sbirky jedlych a Iécivych hub se v roce 2016 rozrostla
0 36 kmen( rodu Morchella z 20 pfevazné ptirodnich
lokalit v ramci Ceské republiky a Slovenska.

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

Druhym rokem byly testovany herbicidni pripravky
Teridox 500 EC a Somero dle metodiky EPPO PP 1/49(3)
pfi péstovani rokety seté. Ve dvou terminech byl hodno-
cen pocet jedincd plevell (hefmankovec pfimofrsky,
hluchavka nachova a objimava, ptaclinec prostfedni,
rdesna, rozrazil persky, jezatka kufi noha, merliky) na 1
m2 plochy osSetiené pripravky Teridox 500 EC a Somero.
Byl hodnocen vynos listl rokety sklizené v dobé
konzumni zralosti z plochy 1 m2. Na zdkladé hodnoceni
experimentu zaméreného na produkci a vynos makro-
sklerocii smrzli v neagarovém substratu bylo vyselek-
tovdno celkem 20 kmenl potencidlné vhodnych pro
umélé péstovani. Bylo prokdzano, ze lze uméle pésto-
vat smrze ve venkovnim prostiedi. Bylo vytipovano
nékolik zakladnich slozek substratu podporujicich tvorbu
plodnic a v nasledné zaloZzeném experimentu s vybrany-
mi kmeny smrze byly oproti pfedchozimu roku rovnéz
upraveny kultiva¢ni podminky.

3) Studium rezistence vybranych GZ zelenin a speci-
alnich plodin k chorobam a &kidcim.

Pro CR byl nalezen a popsan novy druh patogenu
chrpy zlutokvété Puccinia jaceae a molekularné genetic-
ky bylo prokazano, ze slouceni tohoto druhu s druhem
Puccinia hieracii je neopodstatnéné.

4) Vyvoj novych bioanalytickych metod pro analyzu
prirodnich produktd.

Byly provedeny analyzy aromatickych rostlin destilaci
a naslednou GC-MS analyzou u 757 vzork{ (bazalka 23,
dobromysl 48, fenykl 260, mata 59, matefidouska 326,
medurika 27, tymian 10, pelynék 4). Dale bylo analyzo-
vano 250 vzorkd papriky na obsah capsaicinu a dihydro-
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Research work proformed in this programme in 2016
can be devided into several parts:

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

In 2016, work has continued with collections
of genetic resources following the approved Methodo-
logy of National Programme and internationally valid
standards. At present, the standard collections inclu-
de a total of 10283 genetic resources accessions, 892
of which are propagated vegetatively. The collection
has grown by 154 acc. of new genetic resources. Users
required 49 acc. of genetic resources during that period.
In 2016, 292 acc. of generatively propagated and 893
acc. of vegetatively propagated species were succe-
ssfully regenerated. Totally 216 acc. of generatively
propagated species were transferred to the CRI Gene
Bank in Prague - Ruzyné for a long-term conservation.
There are 127 Allium acc. stored in CRI Cryobank. The
Grin Czech information system (IS) comprises passport
data about 10283 acc. Passport data on new 64 acc.
have been transferred to Grin Czech IS. During vegeta-
tive period descriptive data for 502 acc. were obtained,
data for 139 acc. were transferred to IS. 82 acc. of the
genus Allium is entered inthe AEGIS. In 2016, the
collection of edible and medicinal mushrooms was enlar-
ged by 36 strains of the genus Morchella originating from
20 largely natural localities In the Czech Republic and
Slovakia.

2) Optimizing cultivation technologies of selected
vegetables and special crops.

Testing of Herbicides Teridox 500 EC and Somero
according to the methodology EPPO PP 1/49 (3) for the
cultivation of rocket initiated last year has continued.
Number of weed individuals (Tripleurospermum mariti-
mum, Lamium purpureum and L. amplexicaule, Stellaria
media, Polygonum spp., Veronica persica, Echinochloa
crus-galli, Chenopodium spp.). At the time of consumer
maturity the yield of rocket leaves harvested from the
area of 1 m? was assessed. Based on the results of the
previous experiment with Morchella spp. focused on
evaluation of the yield of macrosclerotia in non-agar
substrates totally 20 strains of Morchella spp. have been
selected as potentially suitable for artificial cultivation. It
has been also demonstrated that under conditions of the
Czech Republic it is possible to grow morels artificially
outdoors. Several basic components of the substra-
te were identified supporting formation of the fruiting
bodies. Furthermore, cultivation conditions of the previ-
ous year were adjusted in a newly established experi-
ment with the 20 selected Morchella strains.

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

A new pathogen of the giant knapweed found and
described in the Czech Republic was identified as Pucci-
nia jaceae. It was proven by molecular biological analy-
sis that synonymizing of this species with the species
Puccinia hieracii is unfounded.

4) Development of new analytical methods for
natural products analyses.

In 2016, profiling of volatile compounds of 757
samples was performed by combination of steam-
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capsaicinu, 39 vzorkd mési¢ku lékar'ského (karotenoidy)
a 20 vzorkd na polyaminy. Byla zavedena novéd metoda
stanoveni glukosinolatd (8 latek), ktera bude pouZita ke
studiu obsahu téchto sloucenin v tufinech a redkvi seté
z kolekce genovych zdroji. Déle byly nov& monitorova-
ny obsahy rozpustnych sacharid a derivatd kvercetinu
v kolekci 110 polozek Salotky. Zcela nova LC-MS metoda
stanoveni kanabinoidl byla validovana a nasledné bude
pouzita pfi studiu technického i medicinalniho konopi.

5) Molekularné biologické analyzy vybranych genetic-
kych zdrojd.

U novych mycelidlnich kultur 36 kmen( rodu Morche-
lla byla provedena taxonomicka determinace na druho-
vé urovni pomoci molekularné biologickych metod
(Sangerovo sekvenovani ITS a jinych jadernych regionl
a srovnani vysledkl s publikovanymi sekvencemi).

Chemicka analyza fytohormonu a sekunddrnich metaboliti rostlin
Chemical analysis of phytohormones and plant secondanry metabolites

. - @ o o .

-distillation and GC (basil 23, oregano 48, fennel 260,
mint 59, thyme 336, melissa 27, southernwood 4).
In addition, we analysed capsaicine and its dihydro-
derivative in 250 samples of pepper, carotenoids in 39
samples of calendula and polyamines in 20 samples.
New method for determination of glucosinolates was
developed (8 compounds). The method will be used
to assess glucosinolate content in turnips and radish
from the gene collection. Moreover, we were monito-
ring levels of soluble sacharides in collection of shalotes
(110 accessions). Novel LC-MS method for determinati-
on of cannabinoids was validated and will be applied to
in studies of both, drug- and fiber-type cannabis.

5) Molecular biological analyses of selected genetic
resources.

Thirty-six new strains of Morchella genus were
taxonomically determined at the species level using
molecular biological approach (Sanger sequencing
of ITS and some other nuclear regions and comparison
of the results with previously published sequencies).
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PUBLIKOVANE VYSLEDKY

PUBLISHED RESULTS

Vé&dci Centra publikovali 146 ¢lankd v impaktovanych
Casopisech, vydali jednu knihu a pét kapitol v knihach.
Primérny impaktovy faktor (IF) ¢inil 3,861.

Védelti pracovnici se podileli jako spoluautofi
na ¢lancich v Casopisech jako napf. Genome Biology (IF
11.313), Proceedings of the National Academy of Sci-
ences of the United States of America (IF 9.423), Plant
Cell (IF 8.538), Journal of Materials Chemistry A (IF
8.262), New Phytologist (IF 7.210), Plant Journal (IF
5.468), Plant Physiology (IF 6.280) nebo Plant Biotech-
nology Journal (IF 6.090).

Rozdé&leni ¢lankl v ¢asopisech dle impaktového fak-
toru je patrné z grafu.

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

A total of 146 papers in impacted journals, one scien-
tific book and 5 scientific book chapters were published
in 2016. The average impact factor (IF) was 3,861.

Scientists of the Centre co-authored papers pub-
lished in journals such as Genome Biology (IF 11.313),
Proceedings of the National Academy of Sciences of the
United States of America (IF 9.423), Plant Cell (8.538),
Journal of Materials Chemistry A (IF 8.262), New Phyto-
logist (IF 7.210), Plant Journal (IF 5.468), Plant Phys-
iology (IF 6.280), and Plant Biotechnology Journal (IF
6.090).

The graph below represents the distribution of pa-
pers in journals according to their impact factor.

mIFO-1
mIF1-2
uIF2-3
HIF3-4
M IF4-5
M IF5-6
uIF 6-7
mIF7-8
M IF 8-9
mIF9-10

H|F 10-11

IF 3-4.

Vyvoj poctu publikaci a impakt faktoru v letech 2010 - 2016

Published papers in 2010 - 2016

YEAR

Pocet publikaci
Number of papers

Primeérny impakt faktor 3,954

Average impact factor

4,285 4,915 6,005 4,402 3,861

*) V roce 2014 byly vydany Ctyfri ¢lanky v prestiznim ¢asopise Science.
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PATENTY A UZITNE VZORY

Vysledky védy a vyzkumu, které maji potencial ko-
meréniho vyuziti, jsou ochranény vhodnou formou pra-
myslového vlastnictvi. VyuZivanymi formami jsou paten-
ty (Ceské a ve vhodnych pfipadech i zahrani¢ni) a uzitné
vzory. Z daldich aplikovanych vysledkd Ize uvést pievod
vyroby latek z laboratorniho do poloprovozniho méfitka,
zejména v souvislosti s pfipravou komercializace vhod-
nych vysledkd.

Pro udélené patenty a registrované uzitné vzory jsou
nasledné vyhledavani potencialni komercni partnefi, kte-
i maji zdjem o poskytnuti licenénich prav.

Jiz tfetim rokem jsou pro patentovou ochranu a do-
pracovani komeréné nad&jnych vysledkd védy a vyzku-
mu vyuzivany i programy typu ,proof-of-concept®, v roce
2016 konkrétné TACR GAMA.

S vyuzitim t&chto finanénich zdrojl je rychleji ptipra-
vovoéna komercializace a vyhledavani komercnich part-
neru.

V roce 2016 byla udélena primyslové prav-
ni ochrana v podobé sSesti zahraniénich patentd
(z toho dva evropské).

Research and development results with the potential
for commercial utilization are protected by appropriate
industrial property rights. Commonly used ways of pro-
tection are patents, both Czech and international, and
utility models. Transformation of substance preparation
from laboratory to pilot plant scale is also one of applied
results used especially in commercialization process.

Potential commercial partners are sought after for
commercialization of granted patents and registered uti-
lity models.

Financial sources such as ,proof-of-concept" have
been used for industrial property rights protection and
for finalization of commercially perspective R & D results
since 2014. Comercialization and the search for potential
commercial partners has been accelerated due to these
funds.

In 2016, six international patents were granted
(two of which European patents)).

Udélené patenty
Granted patents

Zaregistrované uzitné vzory
Registered utility models?

Udélené patenty
Patents granted

Mik V, SzlUcova L, Dolezal K, Spichal L, Galuszka P, Strnad M, Griz ] (2016) Use
of 6-substituted 9-halogenoalkyl purines for regulation of growth and
development of whole plants, plant cells and plant organs, novel 6-substituted
9-halogenalkylpurines, Univerzita Palackého v Olomouci, evropsky patent ¢. EP 2613631.
Mik V, Szlcova L, Dolezal K, Spichal L, Galuszka P, Strnad M, Gruz ] (2016) Use
of 6-substituted 9-halogenoalkyl purines for regulation of growth and
development of whole plants, plant cells and plant organs, novel 6-substituted
9-halogenalkylpurines, Palacky University Olomouc, European patent No. EP 2613631.

Zahajska L, Hanus J, Spichal L, Voller ], Strnad M, Zatloukal M (2016) 6, 8-disubstituted
purine compositions and their pharmaceutical and cosmetic use, Univerzita Palackého

v Olomouci, evropsky patent ¢. EP 2755977.

Zahajska L, Hanus J, Spichal L, Voller 1, Strnad M, Zatloukal M (2016) 6, 8-disubstituted
purine compositions and their pharmaceutical and cosmetic use, Palacky University

Olomouc, European patent No. EP 2755977.

Strnad M, Gucky T, Jorda R, Zatloukal M, Krystof V, Rarova L, Rezni¢kova E, Mikulits W
(2016) 2-substituted-6-biarylmethylamino-9-cyclopentyl-9H-purine derivatives,
use thereof as medicaments, and pharmaceutical compositions, Univerzita Palackého
v Olomouci a BioPatterns s.r.o., singapursky patent ¢. 11201505640V.

Strnad M, Gucky T, Jorda R, Zatloukal M, Krystof V, Rarovéa L, Reznitkova E, Mikulits W
(2016) 2-substituted-6-biarylmethylamino-9-cyclopentyl-9H-purine derivatives,
use thereof as medicaments, and pharmaceutical compositions, Palacky University
Olomouc and BioPatterns s.r.0., singapore patent No. 11201505640V.
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Gucky T, Jorda R, Krystof V, Mikulits W, Rérovéa L, Rezni¢kova E, Strnad M, Zatloukal M

(2016) 2-substituted-6-biarylmethylamino-9-cyclopentyl-9H-purine derivatives,

use thereof as medicaments, and pharmaceutical compositions, Univerzita Palackého

v Olomouci a BioPatterns s.r.o., australsky patent ¢. AU2014214355.

Gucky T, Jorda R, Krystof V, Mikulits W, Rarova L, Rezni¢kovad E, Strnad M, Zatloukal M
(2016) 2-substituted-6-biarylmethylamino-9-cyclopentyl-9H-purine derivatives,
use thereof as medicaments, and pharmaceutical compositions, Palacky University
Olomouc and BioPatterns s.r.0., Australian patent No. AU2014214355.

Gucky T, Jorda R, Zatloukal M, Krystof V, Rérova L, Rezni¢kova E, Mikulits W, Strnad M
(2016) 2-substituted-6-biarylmethylamino-9-cyclopentyl-9H-purine derivatives,
use thereof as medicaments, and pharmaceutical compositions, Univerzita Palackého
v Olomouci a BioPatterns s.r.o., jihoafricky patent ¢. 2015/05318.

Gucky T, Jorda R, Zatloukal M, Krystof V, Rarova L, Rezni¢kovad E, Mikulits W, Strnad M
(2016) 2-substituted-6-biarylmethylamino-9-cyclopentyl-9H-purine derivatives,
use thereof as medicaments, and pharmaceutical compositions, Palacky University
Olomouc and BioPatterns s.r.0., South African patent No. 2015/05318.

Gucky T, Jorda R, Krystof V, Mikulits W, Rarova L, Rezni¢kova E, Strnad M, Zatloukal M
(2016) 2-substituted-6-biarylmethylamino-9-cyclopentyl-9H-purine derivatives,
use thereof as medicaments, and pharmaceutical compositions, Univerzita Palackého
v Olomouci a BioPatterns s.r.0., novozélandsky patent ¢. 710291.

Gucky T, Jorda R, Krystof V, Mikulits W, Rarova L, Rezni¢kova E, Strnad M, Zatloukal M
(2016) 2-substituted-6-biarylmethylamino-9-cyclopentyl-9H-purine derivatives,
use thereof as medicaments, and pharmaceutical compositions, Palacky University
Olomouc and BioPatterns s.r.o0., New Zealand patent No. 710291.
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RESENE GRANTY

Védecti pracovnici jsou Uspésni pfi ziskavani financ-
nich prostfedkl z &eskych a zahraniénich grantovych
zdrojl, které jsou vyznamné pro podporu védecké &in-
nosti Centra.

V roce 2016 pokralovalo Fedeni 51 grantl zahaje-
nych v ptedchozich letech. Skoncila realizace 16 grantd
a byly zahajeny prace na 11 novych grantech.

Prostiedky ziskdvané z grantll jsou vyznamnym fi-
nancnim zdrojem pro zajisténi provozu Centra. V roce
2016 pokracovala realizace projektu Udrzitelny rozvoj
vyzkumu v Centru regionu Hana podporeného z Narodni-
ho programu udrzitelnosti I. Dotace je vyuZivana na po-
kryti vyznamné &asti provoznich nédkladd a k nakupu
nakladnych pfistrojd. Ziskand podpora na obdobi 2014
- 2018 ¢ini pres 393 miliond korun, celkové naklady
projektu prevysuji jednu miliardu korun, zbytek uhra-
di Centrum z vlastnich zdroji. Schvélena podpora bude
vyuzita k dosazeni novych mezinarodné uznatelnych vy-
sledkd vyzkumu a vyvoje, k dal$imu rozvoji mezinarodni
spoluprace, uplatnéni vysledkd v inovacich a k vytvoreni
podminek pro zaméstnance a mobilitu vyzkumnych pra-
covnikd.

V roce 2016 byly opé&t vyuzivany programy typu
»proof-of-concept" (TACR GAMA) pro patentovou ochra-
nu a dopracovani komeréné nadéjnych vysledkl védy
a vyzkumu. S vyuzitim t&chto finanénich zdrojl je rych-
leji pfipravovana komercializace a vyhledavani komerc-
nich partnerd.

Resené granty
Current grants

POSKYTOVATEL
GRANT PROVIDER

CisLO, NAZEV GRANTU

(zapocteno do institucionalnich prostfedku)
Praemium Academiae 2012
(included into Institutional incomes)

RESEARCH GRANT NO. AND TITLE

Akademicka prémie Praemium Academiae 2012, prof. Dolezel

GPP501/12/P160, Inaktivace cytokinint v Arabidopsis thaliana - rizné role

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

In 2016 the realization of 51 research projects started
in previous years continued. Realization of 16 grants were
completed and work on 11 new research projects stared.

Grant award incomes are a significant financial re-
source for operation of the Centre. Realization of project
Sustainability of Research Development at the Centre
of the Region Hana supported by National Sustainability
Program I continued in 2016. The project covers signifi-
cant part of operational costs and purchase of expensive
instruments. Financial volume of the grant is 393 million
CZK for the period 2014 - 2018, and total project costs
are more than 1 billion CZK. The difference will be cove-
red by the Centre using its own sources. Financial supp-
ort will be used to achieve new internationally accepta-
ble R & D results to develop international cooperation, to
support innovation process and to prepare conditions for
employees and for mobility of researchers.

In 2016 financial sources of ,proof-of-concept® type
(TACR GAMA) were used for industrial property rights
protection and for finalization of commercially perspective
R & D results so comercialization and search for potential
commercial partners is accelerated using these funds.

FINANCNi OBJEM

ZA ROK 2016
(T1S. KE)
GRANT AWARD
YEAR 2016
(THOUSAND CZK)

5000

OBDOBI
GRANT
DURATION

2012-2018

2012-2017 prerusen

isoforem cytokinin glykosyltransferas? Dr. Smehilova
Cytokinin deactivation in Arabidopsis thaliana — different roles of cytokinin glycosyltransferases

isoforms?

spoluresitel prof. Dolezel
Evolution and function of complex plant genomes

GAP501/12/G090, Evoluce a funkce komplexnich genom rostlin,

GAP501/12/0161, Sinice Nostoc jako geneticky a funkéni model pro

2012-2018 3245

2012-2016 2200

metabolismus rostlinnych hormont cytokinind, prof. Frébort
Cyanobacterium Nostoc as a genetic and functional model for the plant cytokinin hormone

metabolism

GACR

EC-Research
Executive Agency
GA CR

GA CR

GACR

NPU |

GAP501/12/2220, Evoluce pohlavnich chromozomu - chromozomainé
specificka genomika u rodu Silene, Dr. Hobza, spoluresitel Dr. Safar

Sex chromosome evolution - chromosome-specific genomics in genus Silene
FP7-PEOPLE-2012-CIG, Structural response of photosynthetic apparatus to
stress, Dr. Kouril

GA13-04454S, Cizorody geneticky material v genomu Elymus repens a_
ostatnich Triticeae: jeho charakteristika, plvod a evoluéni vyznam, Dr. Safar
Foreign genetic material in Elymus repens and other Triticeae grasses: its nature, origin, and
evolutionary implications

GA13-08786S, Chromosomalni rameno 3DS psSenice seté: sekvence a
funkce v ramci allopolyploidniho genomu, Dr. Bartos

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

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

LO1204, Udrzitelny rozvoj vyzkumu Centrum regionu Hana, prof. Frébort
Sustainable development of research in the Centre of the Region Hana

2012-2016

2013-2016

2013-2016

2013-2017

2013-2016

2014-2018

1102

Finanéni vyrovnani
probéhne v r. 2017
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14-28443S, Temna hmota jadra rostlinné buriky - charakterizace jadernych
proteind, Fesitel prof. Sebela, spolufesitel Dr. Petrovska

Dark matter in plant cell nuclei - characterization of nuclear proteins

14-27598P, Fosforylace a funkéni regulace cytoskeletalniho proteinu End
Binding 1c pomoci mitogen-aktivovanych proteinkinaz, Dr. Doskocilova
Mitogen-activated protein kinase-dependent phosphorylation and functional regulation of
cytoskeletal End binding 1c protein

14-123558, Celo-transkriptomova studie transgenniho je€mene se
zménénou rovnovahou cytokininu, doc. Galuszka

Whole transcriptome study of transgenic barley with altered cytokinin homeostasis
14-07418P, Mechanismus U¢inku antagonistl cytokininového signalingu pfi
stresu kadmiem - zabranéni pfijmu nebo zvySeni sekvestrace v rostliné? Dr.
Gemrotova

Mode of action of cytokinin signalling antagonists in the cadmium stress - prevention of uptake
or increased sequestration?

14-07164S, Klonovani a molekularni charakterizace pseni¢ného genu QPm-
tut-4A s rasové nespecifickou rezistenci vici padli travni u kli¢icich i
dospélych rostlin, Dr. Valarik

Cloning and molecular characterization of wheat QPm-tut-4A gene conferring seedling and
adult plant race nonspecific powdery mildew resistance

LD14105, Vyvoj panelu markerd pro genotypovani a molekularni
charakterizaci izolatt B. graminis f. sp. Hordei, Dr. Valarik

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

14-27669P, Studium molekularnich mechanismu protinadorovych a
antiangiogennich ucinkl brassinosteroidy, Dr. Rarova

The study of molecular mechanisms of anticancer and antiangiogenic activities of
brassinosteroid

TA04010331, Charakterizace a selekce C. sativa pro potravinarske i
nepotravinarské vyuziti pomoci biotechnologickych postupt a
vysokokapacitnich metod, spolufesitelé Ing. Dusek, Ing. Duskova
Characterization and selection of C. sativa for food and non-food use by means of
biotechnological processes and high-performance methods

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

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

15-16888S, Aromatické a isoprenoidni cytokininy v topolu: biosyntéza a
percepce, doc. Tarkowski

Aromatic and isoprenoid cytokinins in poplar: biosynthesis and perception

15-19266S, Modus operandi cytokinin-vnimajicich histidin kinas v rostlinach,
Dr. Spichal

Modus operandi of cytokinin-sensing histidin kinases in plants

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

Chemical genetic analysis of role of cyclin-dependent kinases in cancer cell lines
15-08202Y, Syntéza novych brassinosteroid( a studium jejich interakce s
rostlinnymi a Zivo€iSnymi receptory, Dr. Kvasnica

Synthesis of new brassinosteroids and study of their interaction with plant and animal
receptors

QJ1510098, Nové linie pSenice pro efektivnéjsi vyuziti vstupl a s vyssi
odolnosti ke strestim, spolufesitel Dr. PospiSilova

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

stress resistence

GA15-22322S, Molekularni modulace metabolismu cytokininG v modelovych
rostlinach Physcomitrelly a kukufice se zamérenim na funkci nukleosidas,
tesitel prof. Strnad (UEB AV CR, v.v.i), spolufesitel Dr. Kopeény (UP

v Olomouci)

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

7AMB15AT011, Kvalitativni a kvantitativni analyza plsobeni pseudotrypsinu
na proteinové substraty jako pispévek pro proteomiku, prof. Sebela
Qualitative and quantitative analysis of the performance of pseudotrypsin towards protein
substrates as a contribution to proteomics

7AMB15AT004, Vliv analogl strigolaktont na subcelularni distribuci PIN
auxinovych transporterd v Arabidopsis, doc. Tarkowski

Effects of strigolactone analogues on subcellular distribution of dynamic PIN proteins in
Arabidopsis

TA04010627, Vyvoj biodegradabilnich funkénich folii a obal(l s obsahem
Zivin a ucinnych latek prouziti v rostlinné produkci, Dr. Spichal
Development of biodegradable functional foils and packages containing nutritients and active
substances for utilisation in plant production

TA04020547, Progresivni biotechnologie na bazi novych syntetickych
derivatu cytokininu k ziskani dihaploidnich linii kminu, Inu a hrachu,
spoluresitel Dr. Dolezal

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

THO01030748, Podpora ¢melaku v krajing, spolufesitelé Ing. Dusek, Ing.
Duskova

Support of bumble-bees in landscape
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QJ1510160, Nové technologie ziskavani biologicky aktivnich latek z 1éCivych
a aromatickych rostlin jako zdroju uc¢innych latek botanickych pesticidt a
potravinovych doplrikl, spolufesitelé Ing. Dusek, Ing. Duskova

New technologies of biological active substances isolation from medicinal and aromatic plants
as sources of active substances of botanic pesticides and dietary supplements
QJ1510047, Vyuziti synergickych Gcinkt konopi, medu a propolis pro
podpurnou lécbu infekci mlééné Zlazy, spolufesitelé Ing. Dusek, Ing.
Duskova

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

GA14-34792S, Nové analytické pristupy pro stanoveni fytohormonu, fesitel
Dr. Novak (UEB AV CR, v.v.i.), spolufeSitelka Dr. Tarkowska (UP

v Olomouci)

New analytical approaches in phytohormone analysis

GA15-19284S, Studium fosforylace KATANINU1 a $tépeni mikrotubult v
husenigku, prof. Samaj

Study of KATANIN1 phosphorylation and microtubules fission in Arabidopsis

LG15017, Spoluprace s Bioversity International pfi analyze a uchovavani
globalni genetické diverzity bananovniku, prof. Dolezel

Cooperation with Bioversity International on analysis and global preservation of banana
genetic diversity (BIOVERISTY)

LG15028, Zastoupeni Ceské republiky v fidiicim vyboru Evropské
biotechnologické federace, prof. Frébort

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

7AMB15AR011, Role metabolismu cytokinind v regulaci senescence listu a
mobilizaci dusiku u transgennich obilovin v odpovédi na abioticky stres, Dr.
Smehilova

Analysis of the role of cytokinins in the regulation of leaf senescence and N mobilization in
genetically modified cereals in response to various abiotic stressors

16-04184S, Studium intracelularni distribuce cytokininG a mechanismu jejich
transportu do vakuol, feSitel Dr. Dolezal (UEB AV CR, v.v.i.), spolufeSitel Dr.
Plihal (UP v Olomouci)

Study of the intracellular distribution of cytokinins and their transport to vacuoles
16-10602S, Vliv fytohormont produkovanych houbami fadu Hypocreales na
proces patogeneze, doc. Galuszka

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

16-22044S, Funkéni regulace fosfolipasy D alfa 1 prostfednictvim MPK3-
zavislé fosforylace, prof. Samaj

Regulation of phospholipase D alpha 1 function by MPK3-dependent phosphorylation
16-24313S, Charakterizace organizace mikrotubuld béhem bunééného
déleni, rastu a morfogeneze rostlin pomoci superresoluc¢ni mikroskopie, Dr.
Komis

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

16-07366Y, Regulace enzymatickych aktivit v masozravych rostlinach, Dr.
Pavlovi¢

Regulation of enzymes activities in carnivorous plants

16-16992S, Chromosomova genomika Agropyron cristatum, planého
pribuzného ps$enice seté, Dr. Vrana

Chromosome genomics of Agropyron cristatum, a wild relative of wheat

16-07155Y, Charakterizace regiont meiotické rekombinace v p$enici seté,
Dr. Abrouk

Characterization of meiotic recombination regions in bread wheat

16-08698S, Plvod a evoluce pohlavnich chromozomi u dvoudomé rostliny
Rumex acetosa, Dr. Hobza

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

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

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

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

Development of the new biotechnological systems for maintenance and improvement of
agriculture crop and forest tree biodiversity

GA15-22276S, Priprava transgennich rostlin se zvySenou rezistenci proti
stresu, spoluresitelka, Dr. Ohnoutkova

Preparation of transgenic plants with increased stress resistance

GA15-15264S, Cileny transport purinovych inhibitor cyklin-dependentnich
kinas do nadorovych bunék, fesitel doc. Krystof, spoluresitel Dr. Gucky
Targeted transport of purine cyclin-dependent kinase inhibitors into cancer cells

74p4, Ekonomické aspekty zimnich ztrat véelstev a vyzkum imunity véel,
Mgr. Danihlik

Economic impact of winter losses of honey bee colonies and research on honey bee imunity
7AMB16PL051, Spoluprace rostlinnych hormont pfi kontrole programované
bunécné smrti prostiednictvim regulace metabolism cytokininu, Dr. Dolezal

Plant growth hormones crosstalk controls programmed cell death via regulation of cytokinin
metabolism
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Nové ziskané granty se zahajenim Feseni v roce 2017
New grants with realisation phase starting in 2017

POSKYTOVATEL ISLO, NAZEV GRANTU (0]:]0]0]:]]
GRANT PROVIDER RESEARCH GRANT NO. AND TITLE GRANT DURATION
17-06613S, Komplexni interakce mezi fytohormony béhem mrazové aklimatizace, Dr. 2017-2019
Novak
Prg/toahormone cross-talk during sub-zero acclimation
17-07805S, Editace genomu jeémene systémem CRISPR-Cas - novy nastroj pro moderni 2017-2019
Slechténi, doc. Galuszka
CRISPR-Cas barley genome editing: prospective tool for modern breeding
17-23702S, Kontrola organogeneze a meristémové aktivity v modelovém Arabidopsis 2017-2019
thaliana prostrednictvim rdznych rostlinotranskripénich faktort, Dr. lkeda
Distinct transcription factor families controlling meristem activity and organogenesis in Arabidopsis
17-24500S Geneticke a bunécné biologické studium regulace signalizace YODA (MAP3K4) 2017-2019

pomoci HSP90 u husenicku, prof. Samaj
Genetic and cell biology approaches to study regulation of YODA (MAP3K4) signaling by HSP90 proteins in
Arabidopsis

17-14007S, Modulace CDK a pfibuznych molekularnich cilll u agresivnich nehodkingskych 2017-2019
lymfomd, prof. Strnad
Modulation of CDK and related molecular targets in aggressive non-Hodgkin lymphomas

17-05341S, Fyzicka mapa Ph2 regionu u hexaploidni pSenice, Dr. Barto$ 2017-2019

Physical map of Ph2 region in hexaploid wheat

17-13853S, Prostorova organizace jadra mezidruhovych k¥izencu rostlin, Dr. Kopecky 2017-2019
Nuclear architecture in interspecific plant hybrids

17-14048S, Casova a prostorova charakterizace replikace pfibuznych rostlinnych druht 2017-2019
s kontrastni velikosti genoma , Dr. Hfibova

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

genome sizes

17-17564S, Dynamika a evoluce multigennich lokusut pro ribozomalni RNA u Triticeae, Dr. 2017-2019
Simkova

Dynamics and evolution of multigene ribosomal RNA loci in Triticeae

17-21581Y, Homeostaze auxinu na subcelularni tdrovni, Dr. Péndik 2017-2019
Auxin homeostasis on subcellular level

17-06548S, Cizoroda DNA u jeément (Hordeum spp.) — jaké mechanismy na genomické 2017-2019

drovni podporuiji horizontalni pfenos genti u trav, spolufesitel Dr.Safar
Foreign DNA in barley (Hordeum spp.) — are there any genomic enablers of horizontal gene transfer in grasses?

C. R, HANA
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PROJEKTY SMLUVNIHO VYZKUMU A KOMERCIALIZACNI AKTIVITY

V roce 2016 bylo realizovano 70 zakazek smluvniho
vyzkumu v hodnoté 7,1 mil. KC.

Mezi tyto zakazky patfi napfiklad vysoce specializo-
vané analyzy, kvantifikace obsahu fytohormont v doda-
nych rostlinnych materidlech, konstrukce BAC knihoven
z chromozém, polni pokusy, névrh a optimalizace pé&s-
tebnich postupl apod. Pii realizaci t&chto zakézek jsou
vyuzivany zkusenosti a know-how ziskané védeckymi
pracovniky Centra.

Vyznamnou cast objemu smluvniho vyzkumu tvorily
licen¢ni poplatky ze smlouvy s nadnarodni spoleénosti
zabyvajici se vyvojem a prodejem agrochemikalii uza-
viené v roce 2014.

Spoluprace na zakazkach smluvniho vyzkumu probi-
ha nejen s komercnimi partnery, ale obdobné typy zaka-
zek jsou realizovany i pro subjekty z akademické sféry
z CR i ze zahranici.

Pro vyhledavani novych spolupraci s firmami se
Centrum ucastni akci zamérfenych na pfimé setkavani
s komerc¢nimi subjekty (B2B meetingy, ,120 sekund"“)
a intenzivné vyuziva programu Inovacni vouchery v Olo-
mouckém a Moravskoslezském kraji. V roce 2016 bylo
dokonceno 9 zakazek pro firmy s vyuzitim tohoto pro-
gramu. Dale bylo ve spolupréaci s firmami podano a zis-
kdno 5 novych projektll s podporou OP PIK podprogram
Inovacni vouchery s realizaci 2016-17. Zastupci Centra
se UCastni pracovnich setkani s firmami na téma inovace
v Olomouckém kraji a odbornych veletrhd v CR i zahra-
nici.

K pripravé komercializace pfrispivé i projekt ziskany
Univerzitou Palackého ,Efektivni transfer znalosti Univer-
zity Palackého v Olomouci do praxe" z programu TA CR
GAMA. V roce 2016 realizovalo CRH v tomto projektu
jeden subprojekt a jeden nové ziskalo.

V roce 2016 pokracovalo vyhledavani a jednani s po-
tencidlnimi zajemci o vybrané dopracované a pro komer-
cializaci pfipravené vysledky CRH, ktera budou pokraco-
vatvr. 2017.

Podily partnerd projektu na objemu smluvniho vyzkumu

Project partners share of contract research volume

UNIVERZITA PALACKEHO | UEB AV CR, V.V.I.
(v TIS. KC) (v TIS. KE) (v TIS. KC)

PALACKY UNIVERSITY IEB AS CR CRI
(IN THOUSAND CZK)

(IN THOUSAND CZK)

5177 1392 514

V prehledu nize jsou uvedeny nékteré spolecCnosti
a instituce, pro které byly v roce 2016 provedeny za-
kazky smluvniho vyzkumu, nebo se kterymi probihala
dlouhodoba vyzkumna spoluprace.

VURV, V.V.I

(IN THOUSAND CZK)

Number of contractual research projects reached 70
in total volume 7,1 mil. CZK in year 2016.

Contractual research projects were similar to pre-
vious years, i.e. precise analyses and phytohormones
content quantification in delivered plant samples, chro-
mosome BAC libraries construction, field trials, develop-
ment and verification of cultivation technology, etc. Im-
plementation of the above mentioned projects has been
enabled by the expert know-how of our researchers.

Part of the contractual research volume consisted
of license fees from agreement with global agrochemical
company signed in year 2014.

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

The Centre takes part in different business events
(B2B meetings, “120 seconds”) and actively participa-
tes in the program of Innovation Vouchers in Olomouc
and Moravian-Silesian region. Nine “innovation voucher”
projects were finished in 2016. Five new “innovation
voucher” projects co-funded by Operational progra-
mme Enterprise and innovations for competitiveness
were granted to local commercial partners in Olomouc
region. Realization of these projects will be finished
in year 2017. Representatives of the Centre participated
in many meetings with companies focused on innova-
tions in the region and in trade fairs in Czech Republic
and abroad.

Preparation of commercialization is also supported
by “Effective transfer of Palacky University Olomouc re-
sults into praxis" grant obtained by Palacky University
from TA CR GAMA program. One subproject from the
scope of this grant was performed in year 2016 and ano-
ther one was newly accepted.

Search for potential business partners and different

business meetings took place in year 2016 and initiated
contacts would continue in year 2017.

SOUCET
(V TIS. KC)
SUMMARY

(IN THOUSAND CZK)

7083 EUP(PU) ®UEBAVCR(IEBASCR)  EVURV (CRI)

Below are listed some companies and institutions for

which contractual research projects or joint development
projects were realized in year 2016.

TRISOL farm s.r.o.

Agritech Plant Research s.r.o.
AgroBioChem, s.r.o.
Allivictus, s.r.o.

BioApex s.r.o.

BioPatterns s.r.o.

Bioversity International
Cesky mak s.r.o.

FAGRON a.s.

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

Jihoceska univerzita v €eskych Budéjovicich
Masarykova univerzita

Mendelova univerzita v Brné

Moravoseed CZ a.s.

Muzeum Vychodnich Cech v Hradci Kralové
Mykologicky klub Pardubice

Nanjing Agricultural University

OlChemIm s.r.o.

Shimadzu Handels GmbH - organizacni slozka
Teva Czech Industries

Univerzita Jana Evangelisty Purkyné v Usti
nad Labem

Univerzita Karlova

Ustav vyzkumu globalni zmény AV CR, v. v. i.
Vysoka Skola ekonomicka v Praze
Zemédélska agentura, s.r.o.

nadnarodni spolecnost

kanadska spolecnost

C. R. HANA
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VYZNAMNE AKCE CENTRA V ROCE 2016

Konference Growth Regulators on the Way 2016

Prostor Laboratof rﬁsjcovy'/ch regulatord, Univerzita
Palackého v Olomouci a Ustav experimentalni botaniky
AV CR, v. v. i. usporadali 3. - 5. bfezna 2016 v Malé
Moravce mezinarodni konferenci nazvanou Growth Regu-
lators on the Way 2016.

Konference byla zaméfena na biologické a chemické
pristupy spojené s rlistovymi reguldtory a dalsimi bioak-
tivnimi latkami. Mezi prezentovana témata patfily napf.
fotoprotektivni Gcinek cytokinind, biofortifikace je¢mene,
high-throughput analyza fenotypu cervl, syntéza fluo-
rescen¢né znacenych auxini nebo analyza rostlinnych
hormon{ na subcelularni trovni.

Kromé védeckych pracovnikd potédajicich instituci
vystoupili se svymi prispévky také zahrani¢ni prednase-
jici. Celkové bylo pfedneseno 37 prispévkd v anglickém
jazyce a UGcastnilo se 80 hostl z CR i zahranidi.

Véeli den na VURV

Na pracovisti Sekce aplikovaného vyzkumu zele-
nin a specialnich plodin VURY, v.v.i. v Olomouci se konal
13. cervence 2016 tradi¢ni Vceli den. V Gvodu byly struc-
né predstaveny aktivity pracovisté spojené s regeneraci
a konzervaci genofondl zelenin, |é¢ivych, aromatickych
a koreninovych rostlin (LAKR).

Dalsi program byl uz vyhradné vénovan vcelarské
problematice a opylovacimu servisu. Kromé jiz tradi¢ni
ukazky pouziti varroa lampy urcené k aplikaci IéCiva proti
klestiku vcelimu byla letos predstavena dalsi novinka -
zafizeni ke zvedani nastavkd, které véelardm ulehéi pra-
ci ve vcelnici. Navstévnici si mohli prohlédnout i porosty
genetickych zdrojl zelenin a LAKR a dozvédéli se, jakym
zplsobem probiha jejich regenerace s vyuzitim opylova-
teld - veel a Emeldkd.

V doprovodném programu se Ucastnici seznamili
s druhy opylovatell (véely, ¢meldci, paémelaci, motyli),
ktefi se u nas vyskytuji. Jako bonus byly pro navstévni-
ky pFipraveny medové pernicky, véetné receptu na jejich
pripravu. Leto$ni velmi hojny pocet Gcastnikl z fad od-
borné i laické verejnosti ukazal, ze VCeli den patfi k obli-
benym akcim pofadanym timto pracovistém.

C. R, HANA —
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Conference Growth Regulators on the Way 2016

Laboratory of Growth Regulators, Palacky University
and Institute of Experimental Botany organized interna-
tional conference Growth Regulators on the way 2016 on
March 3 - 5, 2016 in Mala Moravka.

The conference was focused on biological and chemi-
cal approaches related to growth regulators and further
bioactive substances. Among presented topics could be
mentioned cytokinins photoprotective effect, biofortifica-
tion of barley, high-throughput analysis of worms phe-
notype, synthesis of fluorescently labeled auxins, plant
hormones analysis at subcellular level etc...

Besides scientists from above mentioned institutions
presented their speeches also scientists from abroad.
There were 37 English presentations and 80 guests from
Czech Republic and from abroad.

Day with Bees at Crop Research Institute

Section of Applied Research of Vegetables and Speci-
al Crops hosted a traditional Day with Bees on June 13,
2016. At the beginning there was a brief introduction
of the section’s activities concerning mainly regeneration
and conservation of gene pools of vegetables, aromatic
and root plants.

The rest of the program was then solely devoted to
bee problematics and pollination service. Apart from
a demonstration of a varroa lamp used for applying me-
dicine against varroa destructor, the visitors could see
a new invention - a device for lifting extenders which
facilitates the work of a beekeeper in apiaries. The vi-
sitors were able to take a tour through the fields of ge-
netic resources of vegetables, medicinal, aromatic and
root plants and got acquainted with the method of their
regeneration with the use of bees and bumble-bees as
pollinators. As a part of the accompanying program the
visitors got to know different species of pollinators -
bees, bumble-bees, psithyrus, butterflies, which can
be found in the Czech Republic. As a bonus there were
honey gingerbread cookies prepared for the visitors to
taste including the recipe. This year’s high number of vi-
sitors from laic as well as expert public again proved that
Day with Bees belongs to favorite activities hosted by
Crop Research Institute.




Polni kazani na pracovisti Sekce aplikovaného vy-
zkumu zelenin a specialnich plodin VURV, v.v.i.
v Olomouci

Prohlédnout si jednotlivé kolekce rostlin pfimo na poli
a soucasné ziskat nové napady a rady pro péstovani
zeleniny i bylinek. Zejména z téchto divodl navstivilo
15. Cervna 2016 nékolik desitek lidi Polni kdzani v aredlu
pfirodoveédecké fakulty v Holici. TradiCni akci pfichystali
pracovnici Vyzkumného Ustavu rostlinné vyroby (VURV),
jenz je soucasti Centra regionu Hana pro biotechnologic-
ky a zemédélsky vyzkum.

~Smyslem akce je ukazat verejnosti, jaky vyznam
genové banky maji. Je potfeba, aby si lidé uvédomili,
jak je druhova pestrost dlleZita pro budoucnost,” uved|
hlavni organizator Polniho kazani Karel Dusek z VURV.

Olomoucké pracovisté VURV pecuje o geneticky ma-
terial zelenin, aromatickych, kofenovych a IéCivych rost-
lin a léCebného konopi. Uchovava pres 11 tisic polozek.
Rostliny se zde péstuji na plose zhruba osmi hektard.

Napfriklad kolekci zahradnich luskovin, rajéat a mo-
chyné predstavoval jeji kurator Miroslav Hybl. ,Rostliny
péstujeme za Uclelem regenerace, tedy obnoveni klici-
vosti a namnozeni dostate¢ného mnozstvi osiva pro ulo-
Yeni v genové bance. Kazda odrida ¢eské provenience,
ktera byla kdy registrovana, by méla byt v kolekci ge-
novych zdroju. Kromé toho, e odrlidy shromazduje-
me, nas také zajima to, jak jsou odolné vici chorobam
a $kddclm. A v neposledni fadé zkoumame i kvalitu se-
men," vysvétlil Hybl.

K nejcast&j$im navstévnikim Polniho kézani, které
ma vice nez dvacetiletou tradici, patfi zahradkafri a stu-
denti. Podle poradatell zhruba dvacet a? t¥icet procent
Gcastnikl prijizdi opakované. BoZzena Masafikova z BFec-
lavi ale patii k t&m, ktefi na pozemky na ulici Slechtiteld
zavitali poprvé. ,Je to tady moc zajimavé. Hlavné jsem
prijela kvtli bylinkdm, protoZe je doma na zahradce pés-
tuju. Clovék leccos vi, ale tady se dozvi mnoho nového,"
pochvalovala si prohlidku.

Své zastupce méla na Polnim kazani i Slovenska pol-
nohospodarska univerzita v Nitfe. ,Na nasi katedre se
zabyvame obdobnou tématikou, takze jsme pfijeli na-
brat nové informace, popfemyslet o moznostech spolu-
prace a podivat se, jak to funguje jinde," prozradil dok-
torand Marcel Golian.

Odbornici z VURV se o geneticky material nejen sta-
raji, ale mohou ho bezplatné poskytovat vysokym Sko-
lam, védeckym pracovistim ci §vlechtitelﬂm, napfiklad za
Ucelem jeho dalSiho Slechténi. Cast genetického materi-
alu putuje do partnerskych genobank a dalsi tvofi jakou-
si ,zeleznou zasobu" pro pfipad nepredvidatelnych uda-
losti. K raritdm olomouckého pracovisté patfi napriklad
kolekce dlouhodenniho vegetativhé mnoZeného ¢esneku
a nové shromazduje i material ke Slechténi IéCivého ko-
nopi ur¢eného pro farmaceutické tucely:

. - @ o o .
Field sermon at Crop Research Institute

The traditional Field sermon offered a view of plant
collections directly in the experimental field and ideas
and advice for planting vegetables and herbs. Especia-
Ily for these reasons a few dozens of people visited the
experimental field of the Crop Research Institute on the
Faculty of Science premises in Holice.

“The aim of this day is to show the public the impor-
tance of gene banks. It is crucial that people understand
the importance of species diversity for the future,” said
the event coordinator Karel Dusek.

The Olomouc facility of Crop Research Institute looks
after genetic material of vegetables, aromatic, root and
medicinal plants and medical marihuana. It stores over
11 thousand items. Plants here cover the area of appro-
ximately 8 hectars.

The collections of garden legumes, tomatoes and
Physalis were introduced by their curator Miroslav Hybl.
“We plant these species for regeneration, i.e. restoring
the germinability and multiplication of sufficient amount
of seeds to be stored in the gene bank. Every variety
from the Czech Republic which has ever been registered
should be stored in genetic resource collections. Besides
collecting the varieties, we are also interested in their
resistance against diseases and pests. Last but not least
we also examine the quality of the seeds,” explained
Hybl.

Some of the most common visitors of Field sermon
with a longer than twenty year tradition, are gardeners
and students. According to the organizers twenty to thir-
ty per cent of the visitors arrive repeatedly. BoZzena Ma-
sarikova, however, is one of those who came to the
event for the first time. “I find it very interesting here.
I came mainly because of herbs because I grow them
at my garden. I knew some things, but I learned many
interesting new facts today,” she complimented.

The Agricultural University in Nitra, Slovakia was also
represented here. “We deal with similar problematics at
our faculty, so we came to acquire new information and
discuss possible cooperation, and see how it works el-
sewhere,” said a doctoral candidate Marcel Golian.

Experts of CRI not only look after the genetic materi-
al, theymay also offer it to universities, research institu-
tes or breeders free of charge. A part of genetic material
goes to partner genetic banks in order to create suffici-
ent reserves in case of unpredictable events. A collection
of longday vegetatively reproduced garlic and material
for breeding medical marihuana belong to the rarities
of the institute.
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OCENENT VYSLEDKU VEDECKYCH PRACOVNIKU CENTRA

Ceny Feditele Centra regionu Hana

V prosinci 2016 byly opét udéleny Ceny reditele Cen-
tra pro védecké pracovniky za vynikajici vysledky vy-
zkumné cinnosti v roce 2016. Ocenéni ziskalo 18 lau-
reatl ve tfech kategoriich (V&deckd publikace, Ziskani
védeckého projektu a Realizace smluvniho vyzkumu)
a jejich slavnostni predani se konalo u prilezitosti zase-
dani Védecké rady 5. prosince 2016.

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

Director' s Award for Excellence

In December 2016 the Director’s Awards for Excellen-
ce in Science were traditionally granted. Significant re-
sults and achievements accomplished by scientists in the
past year were awarded. Awards were granted in three
categories (Scientific papers, Grants and Contractual
research). The scientists were awarded at the occasion
of Scientific Board of the Centre meeting on December
5, 2016.

Awarded scientists are listed below according to the
categories.

Védecti pracovnici ocenéni Cenou feditele Centra regionu Hand

Scientists awarded by Director’s Award for Excellence

a) Kategorie ,,VEDECKA PUBLIKACE" (Category “"SCIENTIFIC PAPERS”)

1. Lukas Nosek

Nosek L, Semchonok D, Boekema EJ, Ilik P, Koufil R (2017) Structural variability of plant photosystem II
megacomplexes in thylakoid membranes. Plant Journal 89, 104-111, DOI: 10.1111/tpj.13325. IF =

5,468; journal ranking 13/209 (6 %)

2. Barbora Barankova

Barankova B, Lazar D, Naus ] (2016) Analysis of the effect of chloroplast arrangement on optical pr-
operties of green tobacco leaves. Remote Sensing of Environment 174, 181-196. IF = 5,881; journal
ranking 10/225 (4 %) Environmental Sciences, 1/28 Remote Sensing

3. Roman Kouf¥il

Koufil R, Nosek L, Bartos ], Boekema EJ, Ilik P (2016) Evolutionary loss of light-harvesting proteins Lhcb6
and Lhcb3 in major land plant groups — break-up of current dogma. New Phytologist 210, 808- 814. IF

= 7,210; journal ranking 5/209 (2 %)

C. R, HANA —

VYROCNI ZPRAVA / ANNUAL REPORT 2016




EE———

4. Nuria De Diego

Sanchez-Lopez AM*, Baslam M*, De Diego N*, Mufioz FJ, Bahaji A, Almagro G, Ricarte-Bermejo A,
Garcia-Gomez P, Li J, Humplik JF, Novak O, Spichal L, Dolezal K, Baroja-Fernandez E, Pozueta-Rome-
ro J (2016) Volatile compounds emitted by diverse phytopathogenic microorganisms promote plant
growth and flowering through cytokinin action. Plant, Cell and Environment, in press, DOI: 10.1111/
pce.12759. IF = 6,169; journal ranking 10/209 (5 %)

Sanchez-Lopez AM*, Bahaji A*, De Diego N*, et al. (2016) Plant response to fungal volatiles is tri-
ggering by mechanisms independent of plastid phosphoglucose isomerase. Plant Physiology, in press,
DOI:10.1104/pp.16.00945. IF = 6,28; journal ranking 8/209 (4 %)

* spole¢né prvoautorstvi
* shared first authorship

5. Maria Smehilova

Smehilovad M, Dobriskova J, Novak O, Takad¢ T, Galuszka P (2016) Cytokinin-specific glycosyltransfera-
ses possess different roles in cytokinin homeostasis maintenance. Frontiers in Plant Science 7, Article
Number: 1264. IF = 4,495; journal ranking 15/209 (7 %)

6. Tomas Takac

Tak&é T, Vadovi¢ P, Pechan T, Luptovéiak I, Samajova O, Samaj J (2016) Comparative proteomic study
of Arabidopsis mutants mpk4 and mpk6. Scientific Reports 6, 28306. IF = 5,228; journal ranking 7/62
(11 %)

7. Dominik Novak, Anna Kucharova, Miroslav Ovecka

Novak D*, Kuchafova A*, Ovedak M*, Komis G, Samaj J (2016) Developmental nuclear localization and
quantification of GFP-tagged EB1c in Arabidopsis root using light-sheet microscopy. Frontiers in Plant
Science 6, Article Number: 1187. IF = 4,495; journal ranking 15/209 (7 %)

* spole¢né prvoautorstvi
* shared first authorship

8. Helena Toegelova (roz. Starnkova)

Stafikova H, Hastie AR, Chan S, Vrana J, Tulpova Z, Kubalakova M, Visendi P, Hayashi S, Luo M, Batley J,
Edwards D, Dolezel ], Simkova H (2016) BioNano genome mapping of individual chromosomes supp-
orts physical mapping and sequence assembly in complex plant genomes. Plant Biotechnology Journal
14, 1523-1531. IF 6,090; journal ranking 11/209 (5 %)

9. Stépan Stoces

Stocdes S, Ruttink T, Barto$ J, Studer B, Yates S, Zwierzykowski Z, Abrouk M, Roldan-Ruiz I, Ksigzczyk T,
Rey E, Dolezel ], Kopecky D (2016) Orthology guided transcriptome assembly of Italian ryegrass and
meadow fescue for single-nucleotide polymorphism discovery. Plant Genome 9, 1-14. IF 3,509; journal
ranking 29/209 (14 %)

10. Eva Kominkova

Kominkova E, Dreiseitl A, MaleCkova E, Dolezel ], Valarik M (2016) Genetic diversity of Blumeria graminis
f. sp. hordei in central Europe and its comparison with Australian population. Plos One 11, e0167099;
DOI: 10.1371/journal.pone.0167099. IF 3,057; journal ranking 11/63 (17 %)

b) Kategorie ,,ZISKANI VEDECKEHO PROJEKTU" (Category "GRANTS")

1. Andrej Pavlovic
GA CR, G]16-07366Y, Regulation of enzyme activities in carnivorous plants (2016 - 2018)
Regulation of enzyme activities in carnivorous plants

2. Petr Galuszka

GA CR, GA16-10602S, Vliv fytohormond produkovanych houbami fadu Hypocreales na proces patoge-
neze (2016 - 2018)

The influence of phytohormones produced by Hypocreales fungi on the plant pathogenesis process

3. Georgios Komis

GA CR, GA16-24313S, Charakterizace organizace mikrotubull béhem bunééného déleni, ristu a mor-
fogeneze rostlin pomoci superresolué¢ni mikroskopie (2016-2018)

Revisiting microtubule organization during plant cell division, growth and morphogenesis by superre-
solution microscopy
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4. Jan Vrana

GA CR, GA16-16992S, Chromosomova genomika Agropyron cristatum, planého pribuzného psenice

seté (2016 - 2018)

Chromosome genomics of Agropyron cristatum, a wild relative of wheat

5. Michael Abrouk

GA CR, GJ16-07155Y, Charakterizace regiond meiotické rekombinace v péenici seté (2016-2018)
Characterization of meiotic recombination regions in bread wheat

c) Kategorie ,,REALIZACE SMLUVNIHO VYZKUMU™" (Category "CONTRACTUAL RESEARCH")

1. Ankush Prasad

Ankush Prasad, Pavel PospisSil (2016) Specializované analyzy dle vyvinuté a publikované metody, za-

hrani¢ni spolec¢nost, 2 zakazky.

Specialised analyses based on developed and published method, foreign company, 2 contracts

Ceny dékana Prirodovédecké fakulty

Dva védecti pracovnici Centra regionu Hana ziskali
Cenu dékana Prirodovédecké fakulty za prestizni védec-
ké publikace. Ocenéni ziskali doc. RNDr. Vladimir Krystof,
Ph.D. z Laboratore rdstovych regulatorl a RNDr. Roman
Koufil, Ph.D. z Oddéleni biofyziky.

Za rok 2016 komise vybirala z celkem 39 navrzenych
praci. Pfihlasené prace musely spliiovat tfi podminky.
Autor musel mit minimalné polovi¢ni Gvazek na fakulté,
musel byt u ¢lanku principialni autor (tedy prvni nebo
korespondujici) a publikace musi byt uverejnéna v od-
borném cCasopise s impakt faktorem, jehoZ hodnota se
fadi mezi prvnich deset procent podle databaze Web
of Science v prislusném oboru.

Dean’s Excellence Award

Two researchers of the Centre received the Dean’s
Award for an excellent scientific publication. Awards re-
ceived Dr. Vladimir Krystof, Laboratory of growth regu-
lators and Dr. Roman Koufil, Department of biophysics.

A total of 39 publications have complied with the
three criteria: at least 0,5 author’s work load at the fa-
culty, the author has to be a principal author (i.e. first or
corresponding author) and the paper has to be published
in a journal with impact factor in the top ten percentile
according to the Web of Science.

e

Védecti pracovnici ocenéni Cenou dékana Prirodovédeckeé fakulty
Scientists awarded by Dean’s Excellence Award
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Student Tomas Heger uspél v mezinarodni soutézi
EUCYS

Skvélého Uspéchu na mezinarodnim poli dosahl diky
Ucasti v projektu Badatel student biochemie Tomas
Heger. Lonsky laureat Ceské hlavicky ziskal treti misto
na soutézi EUCYS v Bruselu.

Soutéz EUCYS (European Union Contest for Young
Scientists), kterou porfada Evropska komise, je urce-
na pro mladé védecké talenty. Umoznuje jim setkat se
se stejné nadanymi vrstevniky a navzajem si vyménovat
zkudenosti. Letos do Bruselu ptijelo 150 U&astnik{. To-
mas Heger, ktery od zafi studuje prvni ro¢nik oboru Bio-
chemie, si Ucast v soutézi vyslouZzil prvnim mistem v ce-
lostatnim kole Stfedoskolské
odborné cinnosti v oboru
medicina. Ve své praci zkou-
mal pod vedenim Dr. Rarové
z oddéleni chemické biologie
a genetiky Centra regionu
Hana pro biotechnologicky
a zemédélsky vyzkum biolo-
gickou aktivitu levandulové
silice a extrakt{ ziskanych ze
t¥ kultivard a srovnaval na-
vzajem jejich plsobeni.

JKazdy z Gdastnikl
predstavil na soutézi poster
v anglictiné. Pred komisi
jsem pak musel svoji pra-
ci prezentovat, posuzovala
nejen znalosti, ale treba
i jeji pfinos, odbornost té-
matu nebo nadseni studen-
tu.®

O svém vyzkumu hovoril
pred nékolika stovkami stre-
doskolakd ve Stockholmu, kde sou&asti programu byl
i obéd s laureaty Nobelovy ceny. S Nobelisty se uz setkal
predloni na konferenci v Izraeli, kam se dostal diky pro-
jektu Badatel. Za praci z oblasti pocitacové biochemie,
na niz spolupracoval s kolegou Martinem Vondrédkem pod
vedenim Skolitel( z katedry fyzikalni chemie a Regional-
niho centra pokrocilych technologii a materiall, ziskal
v roce 2015 ocenéni Ceska hlavi¢ka. Také Martin Von-
drak zamiFil na pfirodovédeckou fakultu, obor Chemie.

,Diky spolupraci s védci z pfirodovédecké fakulty
prostiednictvim projektu Badatel jsem mél moznost na-
vstivit nékolik zemi a setkat se tam se zajimavymi lid-
mi. Pro stfedoskoldky je to urcité skvéld moznost dostat
se na mista, kam by tfeba jinak nemohli. Navazal jsem
i kontakty se zdejsimi védci a pak uz jsem ani nepremys-
lel o tom, ze bych Sel studovat jinam nez do Olomouce,"
pfiznal student, ktery ma za sebou Ucast na soutézich (i
konferencich v Izraeli, Belgii ¢i Francii.

Ve védecké praci hodld Tomas Heger pokracovat i pfi
svém naro¢ném studiu.

Ocenéni ziskana nasympoziu Trends in Natu-
ral Product Research: A Young Scientist Meeting
of PSE and IUNG-PIB, Polsko, Pulawy

Ve dnech 30. kvétna - 2. ¢ervna 2016 se uskutec-
nilo sympozium ,Trends in Natural Product Research:
A Young Scientist Meeting of PSE and IUNG-PIB". Vy-
znamni vé&dci prezentovali svj pohled na novy a bu-
douci vyvoj ve vyzkumu pfirodnich latek. Sympozia se
Ucastnili také dalSi profesofi a zkuSeni védci.

Akce nabidla mladym v&dclm ojedin&lou pFileZitost
predstavit poznatky a vysledky jejich vyzkumu v ob-
lasti fytochemie formou kratkych ustnich prezentaci
a posterd.

Student Tomds Heger ziskal tieti misto na soutéZi EUCYS v Bruselu results with
Student Tomas Heger ranked in third place in EUCYS contest in Brussels  of high-school
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Biochemistry student Tomas Heger has succeeded
in EUCYS 2016 international competition

A Biochemistry student Tomas Heger, the last
year's laureate of Czech little head has won third place
in EUCYS competition in Brussels.

European Union Conotest for Young Scientists (EU-
CYS) organized by the European Commission is aimed at
talented young scientists. It enables them to meet with
their talented peers and exchange experience. This year
there were 150 contestants in Brussels. Tomas Heger,
who has been studying Biochemistry since September,
has secured a spot in the contest by winning first place
in national round of High school research activities in the
field of Medicine. In his re-
search paper written under
the supervision of Dr. Rarova
of the Department of Che-
mical Biology and Genetics
he studied biological activity
of lavender essential oil and
extracts gained from three
different cultivars and com-
pared their impact.

Contestants introduced
their postesr in English. Then
they had to present their fin-
dings in front of a committee
which evaluated not only
knowledge but also scienti-
fic contribution of the paper,
expertise of topic or studen-
t's enthusiasm.

He shared his research
hundreds
students

in Stockholm where he also

had the opportunity to meet
Nobel Prize laureates. He met Nobel Prize laureates last
year at a conference in Israel where he introduced fin-
dings from the “Explorer” project. He has cooperated
with Martin Vondrak, who now studies Chemistry at the
Faculty of Science, under the supervision of researchers
from Regional Centre of Advanced Technologies and Ma-
terials. For this he won the Czech little head award.

“Thanks to cooperation with researchers from the
Faculty of Science through the Explorer project I have
had the opportunity to visit several foreign countries
and meet people I would otherwise not have met. I have
gained valuable contacts with local scientists and I have
not thought about studying elsewhere,” admits Tomas
who has participated in conferences or competitions
in Israel, Belgium or France.

He is going to continue with his research despite his
demanding studies.

Awards from syposium Trends in Natural Product
Research: A Young Scientist Meeting of PSE and
IUNG-PIB, Poland, Pulawy

An symposium ,Trends in Natural Product Research:
A Young Scientist Meeting of PSE and IUNG-PIB" took
place in Pulawy, Poland, on May 30 - June 2, 2016. Dis-
tinguished scientists gave their view on the new and fu-
ture developments in natural product research. Senior
researchers and professors also took part in this event.

This was a great occasion for young scientists to
show their basic researches and findings in the major
aspects of phytochemistry in form of short oral presen-
tations and posters.
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Sympozium bylo védecky zaméreno na obory chemie
prirodnich latek, zemédélstvi, potraviny a zdravi, farma-
kologie pfirodnich latek, allelopatie, metabolomika a dal-
Si souvisejici oblasti.

Soucasti akce bylo i udélovani ocenéni za Ustni pre-
zentace a postery a mezi ocenénymi byli mladi védci
z Centra regionu Hana, ktefi ziskali jako cenu cestovni
granty.

Jakub Hrdli¢ka - oral presentation ,Method develo-
pment for isolation and quantification of synthetic cyto-
kinin analogues using UHPLC-ESI-MS/MS"

Barbora PaFizkova - oral presentation ,New tool for
unravelling molekula base of auxin action"

Daniela Konradova - poster ,Creating a compre-
hensive library of lignans Application to total synthesis
of Sanguinolignan A"

Petra KofFinkova - oral presentation ,Biological acti-
vity of brassinosteroids and theiry synthetic derivatives"
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Scientific topics of the symposium were Natural pro-
duct chemistry, Agriculture, Food and Health, Pharmaco-
logy of natural products, Allelopathy, Metabolomics and
other related fields.

Awards for oral and poster presentation were granted
in frame of this event. Young scientists from the Centre
were among the awarded participants. As a prize they
received travel bursaries.

Jakub Hrdli¢ka - oral presentation ,Method develo-
pment for isolation and quantification of synthetic cyto-
kinin analogues using UHPLC-ESI-MS/MS"

Barbora PaFizkova - oral presentation ,New tool for
unravelling molekula base of auxin action®

Daniela Konradova - poster ,Creating a compre-
hensive library of lignans Application to total synthesis
of Sanguinolignan A"

Petra KofFinkova - oral presentation ,Biological acti-
vity of brassinosteroids and theiry synthetic derivatives"
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Expozice VURV na vystavé Flora Olomouc 2016
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Ve dnech 20. az 23. fijna 2016 se pracovnici Sek-
ce aplikovaného vyzkumu zelenin a specialnich plo-
din VURY, wv.v.i. v Olomouci zucastnili podzimni etapy
mezinarodni zahradnické vystavy FLORA Olomouc.

Krome jiz tradiCni ukazky dyni v ramci spolecné ex-
pozice Ceského zahradkarského svazu byli pracovnici
tentokrat pozadani o spolupraci na realizaci doprovod-
ného programu expozice hub a mykolqgické poradny.
Dil¢i expozice olomouckého pracovisté VURV byla nazva-
na Lécivé houby - jejich péstovani a vyuZiti. Navstévnici
se mohli dovédét, jak si vytvorit kulturu a sadbu pfimo
z plodnic nasbiranych v pfirodé a vypéstovat si vlast-
ni Grodu, kde lze vybrané druhy léCivych hub v pfirodé
najit a na ¢em je péstovat. Nechybéla také informace
o jedlosti a pfedevsim o jejich 1éCivych ucincich. Soucasti
expozice byly in vitro kultury hub na agarovych médiich
v Petriho miskach a na obil-
ném nebo pilinovém substra- [T
tu v zavarovacich sklenicich.
Navstévnici si tak mohli pro-
hlédnout jinak neviditelny svét
hub, v pfirodé skryty pod po-
vrchem pldy nebo v Utrobach
stroml. K vidéni byly nejen
rizné typy podhoubi, ale u né-
kterych druhl i po¢inajici tvor-
ba plodnic. Soudasti expozice
bylo i poradenstvi, kdy byly
pfimo na misté zodpovézeny
dotazy néavétévnikd ohledné
vyuziti a péstovani jednotli-
vych druhd hub.

Exhibit of CRI at Flora Olomouc 2016

From October 20 to 23, 2016 the employees of the
Section of Applied Research of Vegetables and Special
Crops in Olomouc took part in the fall edition of the in-
ternational gardening exhibition FLORA Olomouc.

Besides the traditional presentation of pumpkins,
the employees were asked to participate in the accom-
panying program with fungi exposition and mycological
counselling. A partial exhibition of Olomouc workplace
of Crop Research Institute was called Medicinal fungi,
their planting and use. Visitors could find out more about
creating their own culture directly from sporocarp picked
in the wild and grow their own harvest, where to look for
specific mushroom species, and which medium is best
for their growth. An essential part of the counselling was
informing about the edibility and healing effects of cer-
tain species. There were also in vitro cultures of mushro-
oms in agar medium in Petri
dishes or in cereal or sawdust
substrate in bottles. All of this
gave the visitors a chance to
observe otherwise invisible
world of fungi hidden under the
ground or inside trees. There
were not only different types
of mycelium but also initial
creation of sporocarp of some
species. There was a Q and
A section where visitors may
have received valuable an-
swers about use and planting
of certain fungi species.

Expozice ,LéCivé houby — jejich péstovani a vyuZiti”
Exhibition “Medicinal fungi, their planting and use”
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PRACE SE STUDENTY

Jako kazdoroc¢né se pracovnici Centra vyznamné
zapojili do vyuky studentd Piirodovédecké fakulty
UP v Olomouci, a to v bakalarskych, magisterskych
i doktorskych programech. V soucasné dobé plso-
bi pracovnici Centra jako garanti nasledujicich ba-
kaladrskych a magisterskych studijnich oborl: Bio-
informatika, Biotechnologie a genové inzenyrstvi,
Experimentalni biologie, Experimentalni biologie
rostlin (pouze navazujici magistersky obor), Biofy-
zika a Molekularni biofyzika.

Rada vyzkumnych pracovnikt Centra plsobi jako
vedouci bakalafskych, diplomovych a disertacnich
praci. V roce 2016 bylo obhajeno 39 diplomovych
a 3 disertac¢nih prace. V soucasné dobé pracovni-
ci Centra vedou 47 diplomovych a 65 disertacnich
praci.

Ph.D. studenti Centra se v roce 2015 aktivné za-
pojili do mezinarodnich mobilit - celkem se zUcastni-
li 28 vyzkumnych stazi na zahrani¢nich pracovistich
delsich nez jeden mésic. Naopak, laboratorfe Centra
navstivilo formou nékolikamésicnich stazi 5 studen-
td ze zahrani¢i, napr. ze Svycarska, Nigerie, Litvy
nebo Polska.

As every year research staff of the Centre have been
involved in teaching students of the Faculty of Science,
Palacky University in Olomouc in Bachelor, Master, and
Doctoral study programs. Currently employees of the
Centre act as guarantors of Bachelor and Master study
majors, such as Bioinformatics, Biotechnology and Ge-
netic Engineering, Experimental Biology, Plant Experi-
mental Biology (only follow-up Master study program),
Biophysics, and Molecular Biophysics.

Researchers of the Centre play an important role
in teaching and supervising Bachelor's and Mas-
ter’s theses, and dissertations. In 2015 students defen-
ded 39 Master’s theses and 3 dissertations. There are
currently 47 Master’s theses and 65 dissertations super-
vised by the Centre’s researchers.

Ph. D. students from the Centre were actively invol-
ved in international activities. They took part in 28 re-
search stays longer than one month at partner institutes
abroad. On the contrary, the Centre was visited by 5
students from countries like Switzerland, Nigeria, Lithu-
ania or Poland.

ABSOLVENT(KA) SKOLITEL NAZEV PRACE
GRADUATE SUPERVISOR TITLE

Absolventi Mgr. / Mgr. graduates

Mgr. Balasova Michaela prof. Mgr. Marek Sebela, Dr.

Mgr. Bucharova Noemi Mgr. Vaclav Mik, Ph.D.

Identifikace protein® v moci laboratornich potkant
Identification of proteins in rat urine

Syntéza, charakterizace a biologicka aktivita caged-fytohormonu s 2-nitrobenzylovou chrénici

skupinou

Synthesis, characterization and biological activity of caged-phytohormones with 2-nitrobenzyl protecting group

Mgr. Drabycové Michaela
Mgr. Durddkova Magdalena
Mgr. Dvorak Petr
Mgr. Flokova Pavlina

Mgr. Gonzales Gabriel

Mgr. Hanakova Kristyna

Mgr. Hradilova Michaela

Mgr. Janyskové Martina
Mgr. Jurackova Véra
Mgr. Kavalcova Petra

Mgr. Kocab Ondrej
Mgr. Kofistka Jakub
Mgr. Kovac Ondrej

Mgr. Kucerkova Michaela

Mgr. Lucie Rérova, Ph.D.
Ing. Bedta Petrovska, Ph.D.
RNDr. Lenka Dzurovd, Ph.D.

Georgios Komis, Ph.D.

RNDr. Marek Zatloukal, Ph.D.

RNDr. Tomas Gucky, Ph.D.

Mgr. Josef Vrabka

Véronique Bergougnoux-
Fojtik, Ph.D.
Mgr. Maria Majeska
Cudejkova, Ph.D.
Ing. Tomas Takac, Ph.D.

RNDr. Roman Koufil, Ph.D.

doc. RNDr. Petr Tarkowski,
Ph.D.

Mgr. Tomds Pospiil, Ph.D.

Mgr. Jitka Pracharova, Ph.D.

Protizapalové Ucinky rastlinnych extraktov
Anti-inflammatory effects of plant extracts
Charakterizace TPX2-like proteinti Arabidopsis thaliana
Characterization of TPX2-like proteins in Arabidopsis thaliana
Purifikace a enzymatickd charakterizace predpokladané rostlinné adenosindeaminasy
Purification and enzymatic characterization of putative plant adenosine deaminase
Uloha mitogenem aktivované protein kindzy MPK6 ve vyvoji Arabidopsis
Developmental role of Arabidopsis MAP kinase MPK6
Synthesis of 3,5, 7-trisubstituted-3H-1,2,3-triazolo[4,5-d]pyrimidines with potential neuroprotective
effect in in vitro model of Parkinson's disease
Synthesis of 3,5, 7-trisubstituted-3H-1,2,3-triazolo[4,5-d]pyrimidines with potential neuroprotective effect in in vitro model of
Parkinson's disease
Studium modifikaci vybranych inhibitord cyklin-dependentnich kinaz pro cileny biologicky transport
The study of selected cyclin-dependent kinase inhibitors for targeted delivery
Kvasinkové rekombina¢ni klonovani a jeho vyuziti pro pfipravu konstruktt k transformaci Claviceps
purpurea, funkéni ovéreni vybranych konstruktd
Yeast recombinational cloning ant its use for construct preparation to transform Claviceps purpurea, functional testing of

selected constructs

Geneticka a hormondlni kontrola iniciace a vyvoje nodalnich kofen( u jemene (Hordeum vulgare L.)
Genetic and hormonal control of crown-root initiation and development in barley (Hordeum vulgare L.)

Kvantifikace genové exprese u Claviceps purpurea
Quantification of gene expression in Claviceps purpurea

Viyhodnoceni a validace proteomické analyzy mutant( Arabidopsis mpk4 a mpk6é
Evaluation and validation of proteomic analysis of Arabidopsis mutants mpk4 and mpk6é
Vliv vnéjsi teploty na mnozstvi PSI-NDH superkomplexu produkovaného rostlinami
The influence of external temperature on the amount of PSI-NDH supercomplex produced by plants
Strigolaktony - nova skupina fytohormona
Strigolactones - a new group of plant hormones
Dusikata analoga a mimetika strigolaktond
N-containing strigolactone analogues and mimics

Vliv vybranych komplext pfechodnych kovil na indukci autofagie v lidskych nddorovych burikach
Effect of selected transition metal based complexes on autophagy induction in human cancer cells

C. R. HANA
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Mgr. Lipova Nela

Mgr. Madérka Tomas
Mgr. Maleckova Eva
Mgr. Maskova Katefina

Mgr. Matuskova Vlasta

Mgr. Mazacova (Sobotkova) Mira

Mgr. Mitura Karel

Mgr. Némcova Michaela
Mgr. Némeckova Alzbéta

Mgr. Pilafova Eva
Mgr. Pilafova Lucie

Mgr. Popa Alexandr

Mgr. Popovicova (Kozielova) Lucie

Mgr. Schubert Daniel
Mgr. Svacina Radim
Mgr. Sam3ulova Veronika

Mgr. Senkova Karolina

Mgr. Smoldasova Michaela

Mgr. Tichd Tereza

Mgr. Vaskebova Lenka

Mgr. Zwyrtkova Jana

Mgr. Horvathova Agnes

Mgr. Markuskova Apoldnia

ABSOLVENT(KA)

GRADUATE

doc. RNDr. Pavel Pospisil,
Ph.D.

Mgr. Lucie Rarova, Ph.D.

Mgr. Miroslav Valarik, Ph.D.

Mgr. Danuse Tarkowska, Ph.D.

RNDr. Marek Zatloukal, Ph.D.
Mgr. Helena Toegelova, Ph.D.

Mgr. Cintia Florencia
Marchetti

Mgr. Danuse Tarkowska, Ph.D.

Mgr. Eva Hribova, Ph.D.

RNDr. Martina Spundova,
Ph.D.

doc. RNDr. Martin Fellner,
Ph.D.

RNDr. Tomas Gucky, Ph.D.
Mgr. David Kopecny, Ph.D.
Mgr. Jifi Voller, Ph.D.
Mgr. Jan Bartos, Ph.D.
RNDr. Marek Zatloukal, Ph.D.

Mgr. Ondfej Plihal, Ph.D.
Mgr. Filip Dycka, Ph.D.
Ing. Pavel Kienek, Ph.D.

Mgr. Miroslav Ovecka, Ph.D.

Mgr. Eva Hribova, Ph.D.

doc. Mgr. Andrej Pavlovic,
Ph.D.

doc. Mgr. Andrej Pavlovic,
Ph.D.

SKOLITEL
SUPERVISOR

e

Oxidativni poskozeni lipidGi v lidskych nadorovych burikach
Oxidative damage of lipids in human leukemic cells
Ucinky inhibitor{i cyklin-dependentnich kinas na lidské endotelové buiky in vitro
The effects of cyclin-dependent kinase inhibitors on human endothelial cells in vitro
Molekularni charakterizace patogenni houby Blumeria graminis a vyvoj vhodnych markerd
Molecular characterization of fungal pathogen Blumeria graminis and development of suitable markers
Studium fytoekdysteroidi béhem ontogeneze $penatu setého (Spinacia oleracea L.)
Study of phytoecdysteroids during the ontogenesis of spinach (Spinacia oleracea L.)
Syntéza a studium biologické aktivity novych purinovych 9-(beta)-D-nukleosidu
Synthesis and biological activity of novel purine 9-(beta)-D-nucleosides.
Pozicni klonovani genu pro rezistenci k msici zhoubné u psenice
Positional cloning of a Russian wheat aphid resistance gene in wheat.
Regulacni role cytokinind béhem listové senescence vyvolané zastinénim u psenice (Triticum aestivun
L)
Regulatory aspects of shade-induced leaf senescence and cytokinins metabolism in Triticum aestivum L. (wheat).
Biosyntéza giberelind - studium 3beta-hydroxylaz (GA3ox)
Gibberellin biosynthesis - the study of 3beta-hydroxylases (GA3ox)
Molekularni a cytogeneticka charakterizace 'East African Highland' bananovnikd
Molecular and cytogenetic charakterization of 'East African Highland' bananas
Vliv svétla a cytokininC na indukovanou senescenci rostlin se zménénou percepci cytokinind
Effect of light and cytokinins on induced senescence of plants with different cytokinin perception

Interakce modrého svétla a signalnich drah brassinosteroidd v ristu rostlin
Interaction of blue light and brassinosteroid signalling in plant growth

NMR studium derivatl roskovitinu s protinadorovou aktivitou
NMR study of roscovitine derivatives with antitumor activity
Studium mutantnich forem nukleosid-N-ribohydrolasy 3 z kukufice (Zea mays)
Study of mutant forms of nucleoside-N-3 ribohydrolasy maize (Zea mays)
Hodnoceni cytoprotektivni aktivity fytohormon( a jejich derivatl
Evaluation of cytoprotective activity of phytohormones and their derivates
Charakterizace delecnich linii chromozomu 3D psenice seté
Characterisation of deletion lines for bread wheat chromosome 3D
Syntéza a studium biologické aktivity novych derivatd indazolu
Synthesis and biological activity of novel heterocycles containinig indazole moety
Priprava a transformace protoplastl jednodéloznych rostlin a jejich vyuZiti pro studium lokalizace

proteinl cytokininového metabolismu
Preparation and transformation of monocot protoplasts and their use for localization studies of cytokinin metabolism-relate
proteins

Identifikace rostlinnych patogent pomoci hmotnostni spektrometrie
Identification of phytopathogens by mass spectrometry
Charakterizace transgennich linii je¢mene s modifikovanou expresi vybranych mitogen-aktivovanych
protein kinas
Characterization of transgenic barley lines with altered expression levels of selected mitogen-activated protein kinases
Vliv aktinové mutace u rostlin Arabidopsis thaliana na integritu a dynamiku cytoskeletu v kontrolnich

a stresovych podminkdch
Influence of actin mutation in plants of Arabidopsis thaliana on integrity and dynamic properties of the cytoskeleton in
control and stress conditions

Analyza a cytogenetické mapovani tandemové se opakujicich repetitivnich sekvenci v pfibuznych

genomech druhl Festuca sp. a Lolium sp.
Analysis and cytogenetic mapping of tandemly organized repeats in the genomes of Festuca spp. and Lolium spp.

Uloha jasmonétov v regulacii fotosyntézy a respiracie masozravych rastlin
The role of jasmonates in regulation of photosynthesis and respiration in carnivorous plants

Reguldcia enzymatickej aktivity aspartdt a cystein protedzy v traviacej tekutine mucholapky americkej
Regulation of enzyme activity of aspartic and cysteine proteases in digestive fluid of Venus flytrap

NAZEV PRACE
TITLE

Absolventi PhD. / PhD. graduates

Mgr. Cépal Petr, Ph.D.
Megr. Reznickovd Eva, Ph.D.

Mgr. Vymétalova Ladislava,
Ph.D.

prof. Ing. Jaroslav Dolezel,
DrSc.

doc. RNDr. Vladimir Krystof,
Ph.D.

doc. RNDr. Vladimir Krystof,
Ph.D.

Analyza genomu rostlin pomoci tfidénych chromozému
Plant genome analysis using flow sorted chromosomes

Charakterizace novych inhibitord kinas v modelovych systémech in vitro
Characterization of novel kinase inhibitors in model systems in vitro
Charakterizace protinadorovych a protizanétlivych Gcinkl novych nizkomolekularnich inhibitord cyklin

dependentnich kinas
Characterization of antitumor and antiinflammatory effects of novel cyclin-dependent kinase inhibitors

C. R, HANA .
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FINANCOVANI

K financovani Centra je vyuzivdano nékolika
zdrojd. Nejvyznamnéj$im je podpora z Narodniho
programu udrzitelnosti I a dal$imi zdroji jsou na-
rodni a mezinarodni granty, institucionalni zdroje
a smluvni vyzkum a pfijmy z komercializace vysled-
k& vyzkumu.

Skladba jednotlivych zdrojl je uvedena nize.

The Centre is financed from several sources. The
most important source is National Programme for Sustai-
nability I and other sources are national and internatio-
nal grants, institutional resources, contracted research
and incomes from commercialization of research and
development results

Composition of single sources is shown below.

PRIJMY V LETECH 2011 - 2016 CASTKA (MmiL. k&)
INCOME IN YEARS 2011 - 2016 AMOUNT (IN MILLION CZK)

Rok / Year 2011 2012
Prostredky z NPU (do r. 2913 OP VaVpl) 95,00 492,00
Income from NSC programme (till year 2013 OP VaVpl)

Pfijmy ze smluvniho vyzkumu

Income from contract research S e
PFijmy z narodnich grant(

Income from national grants 18,60 S
Pfijmy z mezinarodnich grantl 010 0.60
Income from international grants ! !
Pfijmy z ostatnich zdroju B 480
Other income !
Institucionalni pfijmy v¢. pfijmad za vyuku .80 2850
Institutional income incl. teaching income ’ ’
PFijmy celkem / Total income 128,40 567,20

PFijmy z ostatnich
zdroji / Other
income
1%

Pfijmy z
mezinarodnich
grantl / Income
from international
grants
2%

VYDAIE V LETECH 2011 - 2016 CASTKA (MiL. k&)
EXPENDITURES IN YEARS 2011 - 2016 AMOUNT (IN MILLION CZK)

Rok / Year 2011 2012

Investi¢ni vydaje 66.00 446.20
Provozni vydaje 62.40 115.80
Vydaje celkem / 128,40 562,00

Institutional incomes incl.

2013 2014 2015 2016
163,30 96,83 78,91 71,59
7,50 15,40 18,28 7,08

43,60 73,00 67,93 68,66
1,40 1,89 2,77 4,15

28,90 35,03 14,94 1,34

44,10 46,97 53,71 56,76
288,80 269,12 236,50 209,59

Institucionalni pFijmy vé.

pFijmu za vyuku /

teaching income
27% Prostiedky z NPU
Income from NSP
programme

34%

PFijmy z narodnich grantd / Income
from national grants
33%

Pfijmy ze smluvniho
vyzkumu / Income
from contracted

research
3%
2013 2014 2015 2016
73,70 40,00 15,50 10,97
211,70 215,80 211,39 194,05
285,40 255,80 226,89 205,02

Investiéni vydaje /
Investment expenditures
5%

Provozni vydaje /

Operational expenditures
95%
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