C.R. HANA

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



C.R.HANA

Centrum regionu Hana

pro biotechnologicky a zemédélsky vyzkum



Vyrocni zprava / Annual Report 2017

C. R HANA
OBSAH
TABLE OF CONTENT
UVOAEM / TN OTUCTION et etetteteeeeeet et tee et e e eeteeeeeateseeeeeeeeeataseseseeeeseesseneeseaseseneaeeseesaseseseaeesenesensneaes 2
Predstaveni Centra regionu Hana pro biotechnologicky a zemédélsky vyzkum
/ Introducing The Centre of the Region Hana for Biotechnological and Agricultural Research.............. 5
Organizacni struktura / Organization Chart.......iiee ettt ettt s re e eabe e aaeeaeas 6
CINNOSE CENEIA / ACHVITIES OF the CONMTIC.cveeveeeeeeeeeeeeeeeeeeeeeee et e eeeeeeeeseeeeseeeeesseeeeseesereeseeseneesessssesseneenen 15
Publikované vysledky / PUBIISHEd r@SUITS......uccuiiiiieecreciecteeeeeteee ettt e e 29
Patenty a uZitné vzory / Patents and utility MOdelS......ceueoierieieniniieieeceeeee e 36
REZENE Granty / CUITENT BraNTS ...vveeeeeeeeeeieeeeeeeeeeeeeeee et e e e e st et et st seseseesese e e eeeseseset et et eeseesesesesenenenanas 37
Projekty smluvniho vyzkumu a komercializa¢ni aktivity
/ Contractual research projects and commercialization aCtVItIES ....ccveeeverveereerieecreeeeeeesre et e ereenieens 40
Vyznamné akce Centra v roce 2017 / Key events 2017 ...ccoecererereneneieieeieieneeie e sve e 41
Ocenéni vysledkd védeckych pracovnikd Centra / Awards to scientists of the Centre .......cccveveeneeee. 46
Prace s& StUAENTY / STUAENTS ..eiiuiiiiictieeecte ettt ettt ettt etesee e st ebeeee e e e sbeebeeabeeaeeeseebeenseessessaeseens 49

FINANCOVANT / FINANCING w.utititirieitietesie ettt ettt sttt et a et e et et e be s b e sbesbesaeebeeaeeae et et ansenaeneas 52




UVODEM /

Vazeni Ctendfi, partnefi a pratelé C. R. Hana,

v rukou drzite Sestou vyrocni zpravu, ktera tradi¢né pfinasi aktualni
informace o nasich aktivitdich. Od roku 2014 pokracujeme
v realizaci projektu LO1204 nazvaného UdrZitelny rozvoj C. R. Hana,
ktery je financovan z Narodniho programu udrZitelnosti I. Nasim
cilem je usilovat o vynikajici vysledky v oblasti vyzkumu a vytvareni
stabilniho prostfedi pro dalsi aktivity, jako je aplikovany a smluvni
vyzkum. Realizujeme osm dil¢ich cil(, které vychazeji z odbornosti,
urovné avyzkumného zaméreni jednotlivych oddéleni s vyuZzitim
jejich vybaveni: 1) Biochemie proteind a proteomika, 2) Bioenerge-
tika rostlin, 3) Chemicka biologie, 4) Biotechnologie rostlin, 5) Bu-
nécnd a vyvojova biologie rostlin, 6) Genetika a genomika rostlin, 7)
Metabolomika a 8) Genetické zdroje zelenin a specidlnich plodin.

V roce 2017 jsme publikovali téméF 150 pfispévkl v éasopisech
(prameérny impaktni faktor 4,5) dvé knihy a dvé knizni kapitoly. Je
potésitelné, Ze védci z centra uspéli mimo jiné i v prestiznich ¢aso-
pisech, jako jsou Nature Biotechnology, Nature Plants, Annual
Review of Plant Biology, Nature Communications, Trends in Cell
Biology, Plant Journal, Plant Physiology a Proceedings of the Natio-
nal Academy of Sciences of the United States of America.

Pokracovali jsme ve strukturné-funkénich studiich enzym, které se
ucastni dllezitych metabolickych procest v rostlinnych burikach.
Aldehyddehydrogenasu 21 u mechu jsme zkoumali za poufZiti rent-
genové krystalografie. Odpovidajici gen neni ve vyssich rostlinach
pfitomny a jeho exprese je vyvolana suchem. Byly identifikovany
proteiny, které pfispivaji ktvorbé zdkalu vlahvovém viné,
a proteiny z pSeniénych zrn, které interaguji s hormonem benzyla-
minopurin. Vytvofili jsme proceduru pro identifikaci sinic pomoci
hmotnostni spektrometrie MALDI-TOF s vyuZitim charakteristic-
kych proteinovych profild. Vyzkum v oblasti biofyziky zahrnoval
strukturni studie tylakoidnich fotosyntetickych komplexu. Proteiny
D1 a D2 z fotosystému Il jsou nachylné k oxidativni modifikaci pro-
stiednictvim reaktivnich forem kysliku. Pomoci EPR spektroskopie
byly identifikovany modifikované aminokyselinové zbytky, coz
umoznilo odvodit mechanismy vedouci k poskozeni rostlin
pfi stresu svétlem. U masozravych rostlin jsme analyzovali elektric-
kou ajasmonatovou signalizaci. Pokud jde o reakci, poskozeni
rostlin je podobné mechanické stimulaci pohybujici se kofisti. Jak
zranéni, tak mechanicka stimulace vyvolavaji elektrické signaly,
akumulaci jasmondtu atvorbu travicich enzymd, coZ potvrzuje
hypotézu o podobnosti masoZravych a obrannych reakci.

Byla syntetizovdna fada organickych latek aktivnich v regulaci
rastu a testovana jejich biologicka aktivita v souboru biologickych
testd. Stdvajici platforma rostlinného fenotypovani s vysokou pri-
chodnosti byla pouZita k vypracovani metody na analyzu vlivu
péstebnich podminek na rist listové rizZice Arabidopsis. Metoda
muZe byt vyuZita v budoucim testovani knihoven chemickych slou-
¢enin. Ve spolupraci s jihoafrickymi védci jsme hodnotili vliv rostlin-
nych hormonu na vyvoj okrasnych a lécivych rostlin. Nasi vyzkum-
nou ¢innost v oblasti rostlinné biotechnologie predstavuje studium
vnimani a signalizace cytokinini. Nase nedavné vysledky zalozené
na RNAseq studiich ukazaly duleZitost vnimani cytokinind prostied-
nictvim receptoru HvHK3 béhem adaptace na sucho. Byly pfiprave-
ny rostliny nesouci mutaci v pfislusném genu, které budou dale
testovany na citlivost a adaptabilitu viéi suchu. Analyza transkrip-
tomickych dat z Arabidopsis ukdazala, Ze exogenné aplikované cy-
tokininy vyvolavaji alternativni sestfih genl cytokininovych recep-
tor(. V dusledku toho se vytvareji zkracené varianty receptoru,
které vazi jejich ligandy, ale selhavaji v nasledujicim sledovani
signdlu. ZaslouZi si podrobnou charakteristiku.

Vyzkumna prace v oblasti bunécné biologie byla zamérena na kata-
nin - protein, ktery se podili na organizaci mikrotubul( v burice.
Studie provedend u Arabidopsis thaliana na kataninovych mutan-
tech naznacila dlleZitou ulohu tohoto proteinu pfi embryogenezi
a vyvoji semen. Na studium dynamiky mitotickych mikrotubull pfi
déleni kofenovych bunék u vojtésky byla pouZita light-sheet mikro-
skopie. V ramci spoluprace s univerzitou v Curychu byla zavedena
nova metoda ,cileného klonovani z chromozom( cestou kvalitni
sekvence” (TACCA) pro rozlusténi komplexnich sekvenci genomu.
Sekvenovani genomu bylo provedeno za Ucelem analyzy chromo-
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Dear readers, partners, and friends of C. R. Hang,

You are about to read the sixth Annual report which traditionally
brings up-to-date information about our activities. Since 2014 we
have been continuing in the implementation of the LO1204 project
called Sustainable Development of C. R. Hand and funded by the
National Sustainability Programme I. The aim is striving for excel-
lence in research work and creating a stable environment for other
activities such as 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) Pro-
tein Biochemistry and Proteomics, 2) Plant Bioenergetics, 3) Chem-
ical Biology, 4) Plant Biotechnology, 5) Cell and Developmental
Plant Biology, 6) Plant Genetics and Genomics, 7) Metabolomics,
and 8) Genetic Resources of Vegetables and Special Crops.

In 2017, we published nearly 150 papers in impacted journals
(an average impact factor of 4,5), two books and two book chap-
ters. It is gratifying that scientists from the Centre succeeded,
among others, also in prestigious journals such as Nature Biotech-
nology, Nature Plants, Annual Review of Plant Biology, Nature
Communications, Trends in Cell Biology, Plant Journal, Plant Physi-
ology and Proceedings of the National Academy of Sciences of the
United States of America.

We have continued in structural-functional studies of enzymes,
which participate in important metabolic processes in plant cell.
Moss aldehyde dehydrogenase 21 was studied using X-ray crystal-
lography. The corresponding gene is absent in higher plants and its
expression is induced by drought. Proteins contributing
to the formation of a haze in bottled wine were identified as well
as those from wheat grains that interact with the hormone benzyl-
aminopurine. A procedure has been developed for identifying
cyanobacteria using MALDI-TOF mass spectrometry via characteris-
tic protein profiles. Biophysical investigations included structure
studies of thylakoid photosynthetic complexes. Proteins D1 and D2
from the photosystem Il are prone to an oxidative modification
through reactive oxygen species. By using EPR spectroscopy, modi-
fied amino acid residues have been identified, which allowed
to deduce mechanisms leading to plant damage under light stress.
Both electrical and jasmonate signaling were analyzed in carnivo-
rous plants. As regards to the response, plant injury is similar
to a mechanical stimulation by moving prey. Both wounding
and mechanical stimulation induce electrical signals, accumulation
of jasmonate and production of digestive enzymes, confirming
a hypothesis about the resemblance of carnivory and defense
responses.

Numerous organic substances with growth regulation activity have
been synthesized. Their biological activity was tested in a set
of bioassays. A phenotypization screening platform, which is availa-
ble, was examined for an automated high-throughput evaluation
of the influence of growth conditions on the leaf rosette of Ara-
bidopsis as a proof-of-concept model method applicable in future
tests of libraries of chemical compounds. In cooperation
with South African scientists, we evaluated the effect of plant
hormones on the development of ornamental and medicinal
plants. Our research work in the field of plant biotechnology is
represented by studies on cytokinin perception and signaling.
An important role of the receptor HvVHK3 in the adaptation
to drought conditions has recently been inferred from RNAseq
results. Plants carrying the mutation in the respective gene were
produced with the purpose of performing tests to evaluate their
sensitivity and adaptability to a drought stress. Analysis of tran-
scriptomics data from Arabidopsis showed that exogenously ap-
plied cytokinins induce an alternative splicing of cytokinin recep-
tors genes. As a result, shortened receptor variants are produced,
which bind their ligands but fail in the following signal transduc-
tion. They deserve a detailed characterization.

The research work in cell biology was focused on katanin,
a protein, which has been implicated in microtubule organization
in the cell. A study in Arabidopsis thaliana performed on katanin,
a protein, which has been implicated in microtubule organization
in the cell. A study in Arabidopsis thaliana performed on katanin



zomu 4VS travy Haynaldia villosa. U jeCmene jsme studovali hori-
zontalni genové prenosy. Screening genomu prokazal pfitomnost
ribozomalni DNA pochazejici z panikoidnich trav.

Védecky tym Metabolomiky neustale vyviji a optimalizuje postupy
pro analyzu stopovych mnozstvi fytohormon( ve vzorcich rostlin-
nych tkani. Byly vyrobeny monoklondlni protilatky proti brassinos-
teroiddm umoZzniujici zvysit citlivost stanoveni téchto sloucenin
na zakladé kapalinové chromatografie a tandemové hmotnostni
spektrometrie. Metabolomické pfistupy jsme pouZili také
k hodnoceni pfitomnosti antioxidantd u bortvek nebo jihoafrickych
rostlin. Za ucelem nalezeni odpovédi na otazky tykajici se vyznamu
fyziologickych procesl a jejich regulace jsme analyzovali fytohor-
mony v souvislosti s expresi prislusnych gen(. Pokracovali jsme
vpéli o genetické zdroje zelenin, lécivych, aromatickych
a kulind¥skych rostlin a hub, coZ zahrnovalo regeneraci a pridavani
novych polozZek do sbirek. Dalsi experimentalni prace se zamérova-
la naptiklad na plynové chromatografické analyzy aromatickych
rostlin, jako jsou fenykl, bazalka, mata, tymian nebo levandule.
U vzork( paprik byl stanovovan obsah kapsaicinu. Dalsimi slouceni-
nami analyzovanymi v rostlinach byly mastné kyseliny, sacharidy,
flavonoidy nebo kanabinoidy.

Vyzkumné skupiny naseho centra byly Uspésné pri podavani gran-
tovych Zadosti a podafilo se jim ziskat nové grantové projekty i pres
vysokou konkurenci uchazec¢l. Vedle dfive zminéného hlavniho
projektu LO1204 bylo vroce 2017 v realizaéni fazi priblizné 50
dalsich projektl. Z toho bylo na konci roku dokonceno 18 granto-
vych projektl a vroce 2018 bylo zahajeno 12 novych projektd.
Pokud jde o smluvni vyzkum, C. R. Hana uzavrelo vice nez 60 kon-
traktd predstavujicich pfijem ve vysi 4,8 mil. K& Smluvni vyzkumné
projekty udrzuji tradici presnych analyz, tykaji se napf. kvantifikace
obsahu fytohormont v dodavanych vzorcich rostlin, polnich pokust
a Slechténi, vyvoje a ovérovani kultivacni technologie, mikroskopic-
kych pozorovani, tfidéni aizolace psSeni¢nych chromozomu apod.
C. R. Hana se aktivné podili na programu inovacnich voucher(
poskytovanych z programu OP PIK. Pét takovych projektd bylo
v roce 2017 dokonéeno. Zastupci centra se ucastnili mnoha setkani
se spole¢nostmi zaméfenymi na inovace v regionu a navstivili ve-
letrhy v Ceské republice i vzahraniéi. Byla podepsana licenéni
smlouva s Ceskou agrochemickou spoleénosti pro praktické aplika-
ce syntetické smési. V roce 2017 byly udéleny ctyfi mezindrodni
patenty, které vétSinou chrani pouZiti slou¢enin derivat purinu
jako reguldtord rustu nebo potencidlnich IéCiv.

Vzdélavani studentl na Pfirodovédecké fakulté Univerzity Palacké-
ho v Olomouci predstavuje tradicné podstatnou Cast poslani cen-
tra. Pocet studentl zajimajicich se o biologické obory jako jsou
biochemie, biofyzika, biotechnologie a genetické inZenyrstvi i
bioinformatika, zlstava i nadale vysoky. Studenti maji k dispozici
nadstandardné vybavené laboratore, kde bud’ provadi systematic-
kou experimentalni praci, nebo se vénuji analyze dat z biologického
vyzkumu. V roce 2017 studenti spolupracujici s C. R. Hana obhajili
28 magisterskych a 12 disertacnich praci. V souc¢asné dobé je fese-
no 43 diplomovych a 71 disertacnich praci pod vedenim pracovnik
centra. Doktorandi centra se aktivné podileli na védeckych mobili-
tach. Zucastnili se 20 vyzkumnych pobytd v zahranici, které trvaly
déle nei jeden mésic. Nase laboratofe navstivili tfi studenti
ze zahranici (Némecko, Francie a Polsko).

Vynikajici vysledky, dosazené zejména mladymi vyzkumniky, byly
tradi¢né ocenény Cenou feditele C. R. Hana. Slavnostni ceremonie
se konala béhem zasedani Védecké rady dne 12. prosince 2017.
Za védecké ¢lanky v renomovanych ¢asopisech (naptiklad Molecu-
lar and Cellular Proteomics, New Phytologist, Plant Biotechnology
Journal, Plant Journal nebo PNAS) bylo ocenéno 10 védcl
a za ziskani novych grantovych projektt pét védeckych pracovnikd.
Ocenéni ziskal i jeden projekt smluvniho vyzkumu se zahrani¢ni
spolecnosti. Ondfej Novak z C. R. Hana obdrzel Cenu dékana Pfiro-
dovédecké fakulty Univerzity Palackého za vynikajici védeckou
publikaci za praci nazvanou Zooming in on plant hormone analysis:
Tissue- and cell-specific approaches (publikovano v Annual Review
kazdoro¢né mnoho mezindrodnich a domacich védeckych konfe-
renci, seminard a workshopu.
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mutants indicated an important role of this protein in embryogene-
sis and seed development. Light-sheet microscopy was applied
to study the dynamics of mitotic microtubules during the division
of root cells in alfalfa. A new method called targeted chromosome-
based cloning via long-range assembly (TACCA) has been intro-
duced in collaboration with the university in Zurich, Switzerland,
for deciphering complex genome sequences. Genome sequencing
was performed to analyze the chromosome 4VS of the grass
Haynaldia villosa. Horizontal transfers of nuclear ribosomal genes
were studied in barley. A genome screening identified the pres-
ence of ribosomal DNA originating from Panicoid grasses.

The metabolomics team continually develops and optimizes proce-
dures for analyzing trace amounts of phytohormones in plant tis-
sue samples. Monoclonal antibodies were produced against brassi-
nosteroids, which finally allowed establishing a sensitive assay
of these compounds based on coupling liquid chromatography and
tandem mass spectrometry. Metabolomics approaches were used
to evaluate the presence of antioxidants in blueberries or South
African plants. Phytohormones were analyzed in connection
with expression of the related genes to answer questions
on the significance of physiological processes and their regulation.
We have continued in taking care about genetic resources of vege-
tables, medicinal, aromatic and culinary plants and fungi, which
includes regenerations and adding new items into the collections.
Other experimental work was for example focused on gas chroma-
tographic analyses of aromatic plants such as fennel, basil, mint,
thyme or lavender). Paprika samples were analyzed for their con-
tent of capsaicin. Other compounds analyzed in plants were fatty
acids, saccharides, flavonoids or cannabinoids.

The research groups of our Centre were successful in grant applica-
tion calls and they have continued to acquire new grant projects
despite a high competition of applicants. Apart from the previously
mentioned principal project LO1204, around 50 other projects
were in their implementation phase in 2017. From these, 18 grant
projects were completed at the end of the year and 12 new pro-
jects were launched in 2017. As regards to contractual research,
there were more than 60 contracts representing an income of CZK
4,8 million executed in 2017. Contractual research projects keep
the tradition of precise analyses and phytohormones content
quantifications in delivered plant samples, field trials and breeding,
development and verification of cultivation technology, microscopy
imaging, wheat chromosomes sorting and isolation etc. C. R. Hand
participates actively in the programme of Innovation Vouchers
provided by the Operational Programme Enterprise and Innova-
tions for Competitiveness. Five such projects were completed
in 2017. Representatives of the Centre participated in many
meetings with companies focused on innovations in the region and
visited trade fairs in the Czech Republic and abroad. A license
agreement was signed with a Czech agrochemical company
for practical applications of a synthetic compound. Four interna-
tional patents were granted in 2017 protecting typically the use
of purine-derived compounds as growth regulators or potential
pharmaceuticals.

Educating students at the Faculty of Science, Palacky University
in Olomouc represents traditionally a substantial part of the mis-
sion of the Centre. There have been consistent numbers of stu-
dents 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 experimental work or doing analysis
of data from biological research. In 2017, 28 Master theses and 12
dissertations were defended by students cooperating with C. R.
Hana. Currently there are 43 Master theses and 71 dissertations
supervised by the staff. Doctoral students of the Centre actively
participated in scientific mobility. They took part in 20 research
stays abroad exceeding duration of one month. Our laboratories
were visited by 3 students from abroad (Germany, France
and Poland).

Excellent results, achieved especially by young researchers, have
traditionally been acknowledged by Director’s Excellence Award.
The ceremony took place during the meeting of the Scientific



Tym prednich védcu centra byl rozsifen o Dr. AleSe Pecinku, ktery
drive pusobil v Max Planck Institutu pro vyzkum $lechténi rostlin
v némeckém Koliné nad Rynem. Dr. Pecinka se zapoji do tymu
Centra strukturdlni afunkéni genomiky Ustavu experimentalni
botaniky spolecné s celou vyzkumnou skupinou véetné postdokto-
randa atfi doktorandl. Spole¢né se budou vénovat vyzkumné
¢innosti  tykajici se struktury chromatinu, které jsou dulezité
pro porozuméni principu genové exprese. V roce 2017 ziskal
Dr. Petinka prestizni ocenéni J. E. Purkyn& od Akademie véd CR
jako podporu pro svou novou pozici. C. R. Hana je regionalni po-
bocka Evropské federace biotechnologie (EFB) a aktivné se podili
na jeji ¢innosti. Béhem 19. - 22. ¢ervna 2017 uspofadalo C. R. Hana
spolu s EFB a Evropskou fytochemickou spolec¢nosti mezindrodni
védeckou konferenci Biotechnologie rostlinnych produktd - Green
for Good 1V, ktera se konala na Pfirodovédecké fakulté Univerzity
Palackého v Olomouci. Program konference zahrnoval sekce véno-
vané biologicky aktivnim Iatkam v rostlinach, genetice a genomice,
fytochemické analyze, molekularnimu zemédélstvi, rostlinnym
mikrobidlnim interakcim a dalSim oblastem. Mezi nejvyznamnéjsi
pozvané hosty patfili Clint Chapple z Purdue University nebo Pa-
trick Schnable z lowa State University v USA. Konference se zucast-
nilo pfiblizné 170 osob z fad akademik( i studentd a jeji védecky
obsah, dopad a spolecenska atmosféra byly velmi pozitivné pfijaty.
Mezi laureaty cen za nejlepsi posterové prezentace byli Petr Vorika
a Cinthia Marchetti z C. R. Hana. Centrum bylo také oficidalnim
partnerem 5. neformalniho proteomického setkdni v Brné
(30. listopadu - 1. prosince 2017), coz je domaci konference organi-
zovana Ceskou proteomickou spole¢nosti (pobocka Ceské spolec-
nosti pro biochemii a molekularni biologii) konajici se jednou za dva
roky.

Centrum se aktivné snaZi posilit aktivity vedouci k vytvoreni
audrZeni  kontaktd s ceskymi amezinarodnimi  védeckymi
a vzdélavacimi institucemi, zastupci spolecnosti, které se zajimaji
o prenos technologii, i Sirokou verejnosti. Zastupci C. R. Hana
asousedici Regiondlni centrum pro pokrocilé materidly
a technologie predstavili na oficialnim diskuznim setkani moznosti
vyuZiti novych technologii a biotechnologii delegdtim z Krajské
hospodarské komory Olomouckého kraje. Byly prezentovany nové
latky pro agrochemii a technologie zaloZzené na nanocasticich stfi-
bra. Sekce aplikovaného vyzkumu zelenin a specidlnich plodin
usporadala tradi¢ni akci s nazvem Polni setkani, které se zucastnili
odbornici i laicka vefejnost. Je to pfilezitost ukazat vyznam prace
s genetickymi zdroji zelenin, bylin, 1é¢ivych a aromatickych rostlin.
Stejné tak se konal jiz tradicni VcCeli den. Tato akce poskytla na-
vstévnikim informace arady o procesech opylovani, modernim
vCelafstvi a 1écbé véelich onemocnéni.

Centrum regionu Hana pro biotechnologicky a zemédélsky vyzkum
i nadale prokazuje svou Zivotaschopnost, excelentnost ve vyzkumu
a konkurenceschopnost ve srovnani s ostatnimi vyzkumnymi insti-
tucemi v Ceské republice a Evropé&. Pfejeme centru mnoho skvé-
lych Gspéchti i v nadchazejicich letech.

Chtéli bychom podékovat viem nasim podporovatelim za jejich
povzbuzeni a tésime se na budouci spolupraci.

prof. Ing. Jaroslav Dolezel, DrSc. prof. Mgr. Marek Sebela, Dr.

védecky Feditel / Scientific Director

C. R. HANA

Board on 12" December 2017. Ten researchers were awarded
for their scientific articles in renowned journals (such as Molecular
and Cellular Proteomics, New Phytologist, Plant Biotechnology
Journal, Plant Journal or PNAS) and 5 researchers for receiving new
grant projects as coordinators. Also one project stemming
from contractual research with a foreign company was awarded.
Ondrej Novak from the C. R. Hana received Dean’s Award for Excel-
lent Publications at the Faculty of Science, Palacky University
for his paper entitled Zooming in on plant hormone analysis: Tissue
- and cell-specific approaches (Annual Review of Plant Biology).
Certainly members of the Staff as well as student researchers
attend many international and domestic scientific conferences,
seminars and workshops.

The team of leading scientist of the Centre has been extended
by Dr. Ales Pecinka, who previously worked in the Max Planck
Institute for Plant Breeding Research in Cologne, Germany. Dr.
Pecinka joined the Centre of Structural and Functional Genomics of
the Institute of Experimental Botany together with the entire re-
search group including a postdoc and three doctoral students. They
will perform research activities related to the structure of chroma-
tin, which important to understanding the principle of gene expres-
sion. In 2017, Dr. Pecinka received the prestigious J. E. Purkyné
Fellowship by the Czech Academy of Sciences as a support for his
new position. C. R. Hand is the Regional branch office of the Euro-
pean Federation of Biotechnology (EFB) and actively participates in
the federation’s activities. During 19" - 22" June 2017, EFB and the
Centre together with the Phytochemical Society of Europe orga-
nized the international scientific conference Biotechnology of Plant
Products — Green for Good IV, which took place at the Faculty of
Science, Palacky University in Olomouc. The program of the confer-
ence included sessions on biologically active compounds from
plants, genetics and genomics, phytochemical analysis, molecular
farming, plant-microbial interactions and others. The most im-
portant invited guests were Clint Chapple from the Purdue Univer-
sity or Patrick Schnable from the lowa State University in the U.S.A.
The conference had around 170 participants and its scientific con-
tent, impact and social atmosphere were highly acknowledged.
Petr Vorika and Cinthia Marchetti from C. R. Hana were among the
laureates of prizes for the best poster presentations. The Centre
was also an official partner of the 5" Informal Proteomics Meeting
in Brno, 30" November — 1! December 2017, which is a biennial
domestic conference organized by the Czech Proteomics Society
(an affiliate to the Czech Society for Biochemistry and Molecular
Biology).

The activities of our institution also include strengthening of con-
tacts with Czech and international scientific and educational insti-
tutions, representatives of companies interested in a technology
transfer as well as the general public. Researchers from C. R. Hana
and neighboring Regional Centre for Advanced Materials and Tech-
nologies introduced possibilities of applying new technologies and
biotechnologies to delegates from the Regional Chamber of Com-
merce and companies of the Olomouc region at an official discus-
sion meeting. New agrochemicals and technologies based on silver
nanoparticles have been presented. The Section of Applied Re-
search of Vegetables and Special Crops organized a traditional
event named Field Sermon attended by experts as well as the laic
public. This is an opportunity to show the significance of working
with genetic resources of vegetables, herbs, medicinal and aro-
matic plants. Similarly, the Bee Day was celebrated. This event
provided visitors with information and advices on the processes of
pollination, modern beekeeping and treating bee diseases.

Centre of the Region Hana for Biotechnological and Agricultural
Research continues to prove its viability, excellence in research as
well as competitiveness in comparison with other research insti-
tutes in the Czech Republic and Europe. We wish the Centre many
great achievements in the years to come.

We would like to thank all our supporters for their encouragement
and we look forward to future cooperation.

zastupujici feditel / Deputy Director
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PREDSTAVENI CENTRA REGIONU HANA PRO BIOTECHNOLOGICKY A ZEMEDELSKY VYZKUM

Centrum regionu Hana pro biotechnologicky a zemédélsky vyzkum
sdruzuje védecké tymy z Pfirodovédecké fakulty Univerzity Palac-
kého v Olomouci, Ustavu experimentélni botaniky AV CR, v.v.i.
a Vyzkumného Ustavu rostlinné vyroby, v.v.i.. Centrum je unikatni
nejen svym zaméfenim na rostlinné biotechnologie, ale i svym
modernim vybavenim a technologiemi, z nichZ nékteré jsou unikat-
ni a v Evropé jimi disponuje jen nékolik vyzkumnych center. Vy-
zkum v Centru je zaloZen na interdisciplinarité — podileji se na ném
biologové, genetici, biochemici, biofyzici, kuratofi genové banky
i zemédélci. Témér 200 védeckych pracovnik( (z toho 18 zahranié-
nich) se vénuje jak zakladnimu, tak aplikovanému vyzkumu. Cen-
trum je zapojeno do nékolika prestiznich mezinarodnich projektd,
je velmi Uspésné pfi ziskdvani grantl a jeho rozvijejici se spolupra-
ce s komeréni sférou umoziuje prenaset ziskané vysledky do bio-
technologické a zemédélské praxe.

Centrum se podili na vzdélavani studentl Pfirodovédecké fakulty
Univerzity Palackého v Olomouci, zejména v oborech Biotechnolo-
gie a genové inZenyrstvi, Bioinformatika, Biochemie, Bunécna
a molekularni biologie, Experimentalni biologie, Biofyzika, Moleku-
larni biofyzika a Fyziologie rostlin. Pracovnici Centra jsou garanty
studijnich obord, podileji se na vyuce a pUsobi jako vedouci baka-
larskych, diplomovych a disertacnich praci. Prostfednictvim téchto
praci se studenti zapojuji do vyzkumnych tyma Centra. Pracuji
v podnétném mezinarodnim prostiedi, maji moznost navazat uzi-
tecné profesni kontakty a vyuZit pfileZitosti zahranicnich stazi i stazi
ve spolupracujicich firmach. To vse spolu s perspektivnim zamére-
nim Centra na rostlinné biotechnologie nabizi Siroké moZnosti
uplatnéni absolventd v Ceské republice i zahraniéi.

The Centre of the Region Hana for Biotechnological and Agricultur-
al Research comprises research teams from the Faculty of Science,
Palacky University in Olomouc, the Institute of Experimental Bota-
ny AS CR, and the Crop Research Institute. The Centre has become
unique not only for its scientific focus on plant biotechnology, but
also for its cutting-edge equipment and technologies some
of which are unique in Europe. Research in the Centre is based on
interdisciplinarity. Biologists, geneticists, biochemists, biophysi-
cists, curators of gene bank and agriculturists all work side by side.
Almost 200 researchers (out of which 18 from abroad) are in-
volved in basic as well as applied research. The Centre participates
in several prestigious international projects, is very active in obtain-
ing grant funding, and its emerging cooperation with commercial
sector enables it to transfer research results into use of biotechnol-
ogy and agriculture.
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An essential part of the Centre’s activities is the education of stu-
dents of the Faculty of Science, Palacky University. Students can
choose from the following fields of study: Biotechnology and Ge-
netic Engineering, Bioinformatics, Biochemistry, Cell and molecular
Biology, Experimental Biology, Biophysics, Molecular Biophysics,
and Plant Physiology. The research staff of the Centre guarantees
the fields of study, supervise bachelor and master theses,
and dissertations. By working in the laboratories the students gain
useful knowledge, experience, and future professional contacts.
They also have an opportunity to go on internships abroad. All
of these options combined with the focus of the Centre on plant
biotechnology help students to start their successful professional
careers.

Vizi Centra do budoucna je posilovat spolupraci mezi védou
a vyzkumem a podnikatelskou sférou z oblasti zemédélstvi, farma-
cie a dalsich obor(. Pravé transfer vysledk( vyzkumu do aplikaéni
sféry pomoci licenci by mél i nadale pfispivat k lepsi konkurence-
schopnosti regionalnich podnik(i ve zminénych oborech. Centrum
se orientuje pfedeviim na spole¢nosti v Ceské republice, nicméné
ma partnery i mezi zahrani¢nimi a nadnarodnimi institucemi. Cen-
trum se aktivné zapojuje do inovacnich aktivit v regionu.

The Centre’s vision is to encourage the cooperation between re-
search and development and the business sector in agriculture,
pharmaceutical industry and other areas. The transfer of research
results into the application sphere through licensing should en-
hance the competitiveness of local businesses in the respective
fields. The Centre has been cooperating mostly with Czech compa-
nies; however, it has several international and multinational part-
ners. The Centre has been actively involved in regional activities
leading to creating innovational strategies and supportive tools
for innovational processes in local companies.
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je feditelem Centra regionu Hana pro biotechnologicky a zemédélsky
vyzkum od roku 2010, v obdobi 02/2014 — 01/2018 pUsobil jako dékan
Ptirodovédecké fakulty Univerzity Palackého v Olomouci. Vystudoval

“«

Univerzitu Palackého v Olomouci 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 molekularni biologie. Jeho nejnovéjsi prace a projekty se
tykaji zejména rostlinnych biotechnologii a pfipravy GM rostlin.

Od roku 1988 pUlsobi na PFF UP v Olomouci, pfiéemZ od roku 2005 jako
profesor v oboru biochemie. Je ¢lenem celé fady prestiznich spole¢nosti
a fesitelem nebo spolufesitelem vice nez 30 védecko-vyzkumnych projektd.
Ood 2012 je
of Biotechnology.

roku ¢lenem spravni rady European Federation

prof. RNDr. Ivo Frébort, CSc., Ph.D.

has been the Executive Director of the Centre of the Region Hand 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
enzymology
with

scientific papers mainly in biochemistry research,

and molecular biology. Some of his publications also deal
biotechnological approaches, including cloning and GMO.

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

2012.

absolvoval biochemii na Prirodovédecké fakulté Masarykovy univerzity
v Brné, kde také pozdéji ukondil své doktorské studium ve stejném oboru.
PreSel na Univerzitu Palackého v Olomouci, kde zastaval vyzkumné
a akademické pozice. V roce 2007 se stal fadnym profesorem biochemie

na Univerzité Palackého v Olomouci (jmenovaci fizeni probéhlo
na Masarykové univerzité v Brné). V letech 2006-2012 vykonaval funkci
vedouciho Katedry biochemie Pfirodovédecké fakulty Univerzity Palackého
v Olomouci. Mezitim podnikl nékolik kratkodobych vyzkumnych stazi
v zahrani¢i (Némecko, Dansko, Francie, Japonsko). V soucasné dobé je
zastupujicim  Feditelem Centra regionu Hand pro biotechnologicky
a zemédélsky vyzkum na PFirodovédecké fakulté Univerzity Palackého
v Olomouci, kde také vede Oddéleni biochemie proteini a proteomiky.
Obecné se zaméfuje na chemii a biochemii proteind. Jeho vyzkumny zajem
spociva predevsim v redoxnich a proteolytickych enzymech, modifikacich
proteint (zejména glykosylaci) a MALDI hmotnostni spektrometrii
v proteomice. Kromé svého vyzkumu, vyukovych a vzdélavacich aktivit je
aktivnim ¢lenem tfi védeckych spolecnosti a podili se na organizovani
mezindrodnich védeckych konferenci, jako jsou Informal Meeting on Mass
Spectrometry nebo FEBS Congress. Ziskal dvé narodni védecka ocenéni. Je

¢lenem redakéni rady Casopisu Journal of Proteomics.

prof. Mgr. Marek Sebela, Dr.

graduated in Biochemistry from the Faculty of Science, Masaryk University
in Brno, Czech Republic, where he also later completed his doctoral study
in the same discipline. He moved to Palacky University in Olomouc, Czech
Republic, for research and academic positions. He became Full Professor
in Biochemistry at Palacky University in Olomouc in 2007 (appointed
at Masaryk University in Brno) and served as the Head of the Department
of Biochemistry, Faculty of Science, Palacky University in Olomouc, Czech
Republic, during 2006-2012. In the meantime, he made several short-term
research stays abroad (Germany, Denmark, France, Japan). Currently, he is
the Deputy Director of the Centre of the Region Hand 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 proteolytic enzymes, protein
modifications (namely glycosylations) and MALDI mass spectrometry
in proteomics. In addition to his research, teaching and educational
he of three scientific societies
and participates in organizing international scientific conferences such as
FEBS Congress. He
received two national scientific awards. He is a member of the Editorial

activities, is an active member
Informal Meeting on Mass Spectrometry or Central

Board of the Journal of Proteomics.
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Je védeckym Feditelem Centra. Od roku 1983 je zaméstnan v Ustavu
experimentalni botaniky Akademie véd CR v. v. i.. Vystudoval Vysokou $kolu
zemé&délskou v Brné a védecké hodnosti CSc. a DrSc. mu udélila AV CR.

Postdoktorsky pobyt absolvoval v italské vyzkumné organizaci ENEA v Rimé.
Od roku 1992 pUsobi na PfF UP v Olomouci, pfi¢emz od roku 2013 jako
profesor v oboru molekuldrni biologie a genetika. Jeho hlavnim védeckym
zaméfenim je struktura a evoluce rostlinnych genomd, aplikace pritokové
cytometrie v rostlinné biologii a mapovani a sekvenovani genoml
dalezitych zemédélskych plodin. Béhem své védecké kariéry absolvoval
fadu odbornych stazi a je autorem vice nez 200 ¢lankd v impaktovanych
Casopisech, editorem tii knih a byl feSitelem nebo ¢lenem fesitelského
kolektivu vice nez 20 projektt, véetné projektd EU. Od roku 2004 je ¢lenem
Utené spole¢nosti CR, v roce 2012 mu predseda AV CR udélil prestizni
Akademickou prémii — Praemium Academiae a v roce 2014 obdrzel Cenu
ministra Skolstvi, mladeze a télovychovy za mimotadné vysledky vyzkumu,

experimentalniho vyvoje a inovaci.

prof. Ing. Jaroslav Dolezel, DrSc.

serves as Scientific Director of the Centre. Since 1983 he has been working
at the Institute of Experimental Botany, Academy of Sciences CR. He
graduated from University of Agriculture in Brno and received his Ph.D. and
DrSc. degrees from AS CR. He spent his postdoctoral fellowship in Italian
research organization ENEA in Rome. Since 1992 he has been teaching
at Palacky University; since 2013 as professor of molecular biology
His
and evolution, the application of flow cytometry in plant biology

and genetics. research focuses on plant genome structure
and genomes mapping and sequencing in economically important crops.
During his scientific career, he has participated in a number of scientific
visits abroad. He published more than 200 scientific papers in impacted
journals, edited three books and has been principal investigator and co-
investigator in more than 20 research projects, including EU projects. He
has been a member of The Learned Society of the Czech Republic since
2004. Prof. Dolezel was awarded by Praemium Academiae by the president
of The Czech Academy of Sciences in 2012 and received also award
of minister of education youth and sports for outstanding results of
research, experimental development and innovation.

v Centru pUsobi jako senior researcher a také jako profesor biofyziky
na Univerzité Palackého. Vystudoval obor Biofyzika a chemickd fyzika
na Pfirodovédecké fakulté Univerzity Palackého. Ve védecké praci se
zaméfuje na biofyziku fotosyntézy a studium stres( rostlin. Spolupracuje
s komerénimi subjekty na vyvoji novych pfistrojd pro detekci strest rostlin.
Publikoval vice nez 50 pGvodnich odbornych praci a je ¢lenem nékolika
domdcich a zahraniénich  védeckych spoleénosti. Je FeSitelem,
spolufesitelem nebo ¢lenem fesitelského kolektivu vice nez 25 grantovych

projektd.

prof. RNDr. Petr llik, Ph.D.

works as senior researcher in the Centre and as professor of biophysics
at the Palacky University. He studied biophysics and chemical physics
at the Palacky University, Faculty of Science. His specialization is biophysics
of photosynthesis and detection of plant stresses. Prof. Ilik cooperates
with commercial subjects in development of new devices for plant stress
detection. He published more than 50 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 25 grant projects.
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vystudoval Vysokou 3kolu zemédélskou v Brné, kde ziskal i své védecké

hodnosti. Od roku 1983 piisobi v Ustavu experimentalni botaniky Akademie
véd CR, v.v.i. a v roce 1996 se stal vedoucim spole¢ného pracovisté Ustavu
experimentalni botaniky AVCR a Pfirodovédecké fakulty UP s nazvem
Laboratof rGistovych regulatord.

Prof. Strnad se zabyvéd biologickou, medicindlni a analytickou chemii
rostlinnych hormond. Jeho vyzkumna skupina béhem své existence
navazala celou fadu mezinarodnich spolupraci. Cast pracoviité se také
zabyva syntézou novych rlstovych reguldtorG se zajimavymi biologickymi
i terapeutickymi vlastnostmi. Prof. Strnad je autorem nejméné 350
odbornych védeckych publikaci a fady patentt po celém svété. Je ¢lenem
celé Fady mezindrodnich spoleénosti, viceprezidentem Evropské
fytochemické spolecnosti a Fesitelem vice nez 30 narodnich i mezinarodnich

projektd.

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

he graduated from University of Agriculture in Brno where he obtained his
scientific and professional degrees. Since 1983, he has been working
at the Institute of Experimental Botany, Academy of Sciences CR, 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
in a number of international collaborative projects focused on plant
hormone studies. Part of the laboratory is also involved in the synthesis
of new growth substances with important biological 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 international societies, vice-president of the Phytochemical
Society of Europe, and author of more than 30 national and international
projects.

pusobi od roku 1996 jako védecky pracovnik v Laboratofi rlstovych
reguldtord PFF UP & UEB AV CR, v.v.i, Olomouc. Vzdélani ziskal
na Univerzité Palackého v Olomouci na Pfirodovédecké fakulté v oboru

anorganické chemie a na Lékarské fakulté v oboru molekularni biologie.
Jeho védecké zaméreni je syntéza vicesubstituovanych purinovych derivata,
vztah mezi jejich chemickou strukturou a biologickou aktivitou, analyticka
chemie cytokininG a dalSich rostlinnych hormonl. Je autorem ¢i
120

v impaktovanych ¢asopisech a vice nez 60 udélenych patentt, v poslednich

spoluautorem  vice nei plvodnich  védeckych  publikaci

10 letech byl nebo je feSitelem nebo spolufesitelem deviti grantovych
projektt. Dr. Dolezal je editorem a ¢lenem redakéni rady ¢asopisti Plant
Growth Regulation a South African Journal of Botany.

r. Karel Dolezal, Dr., DSc.

works as researcher in Laboratory of Growth Regulators of Faculty

of Sciences Palacky University & Institute of Experimental Botany
of the Academy of Sciences of the Czech Republic, Olomouc. He studied
anorganic chemistry at Faculty of Science and molecular biology at Faculty
of Medicine, Palacky University in Olomouc. His specialization is synthesis
of polysubstituted purine derivatives, relation between their structure
and biological activity, analytic chemistry of cytokinins and other plant
hormones. Dr. Dolezal is author or co-author of more than 120 papers
in impacted journals and more than 60 granted patents. He is involved
in nine grant projects as investigator or co-investigator in last 10 years.
Dr. Dolezal is editor and member of editorial board of Plant Growth

Regulation Journal and South African Journal of Botany.
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absolvovala bunécnou biologii a fyziologii na Pfirodovédecké fakulté

Univerzity Nice-Sophia Antipolis v Nice, Francie. Doktorat ziskala v oboru
molekularni biologie na Univerzité Jean-Monnet v Saint-Etienne, Francie.
V roce 2017 zacala pUsobit na pozici junior researcher na Pfirodovédecké
fakulté Univerzity Palackého v Olomouci a od roku 2011 se pfipojila k tymu
Centra regionu Hand pro biotechnologicky a zemédélsky vyzkum v oddéleni
molekularni biologie, které od dubna 2017 vede. Jeji vyzkumné zaméreni je
rostlinna fyziologie a molekularni biologie s cilem porozumét vlivu Zivotniho
prostiedi na rlst a vyvoj rostlin a roli rostlinnych hormont v odpovédich
rostlin. V soucasnosti se zaméfuje na porozuméni vzniku a vyvoje noddélnich
kofendl u je¢mene a dalsich obilovin. Ucastnila se nékolika studijnich pobyta
Publikovala 21
v impaktovanych Casopisech a je fesitelkou nebo spolufesitelkou nékolika

v zahranidi. védeckych publikaci uvefejnénych

ndarodnich i mezindrodnich grantovych projekta.

Véronique Hélene Bergoug

ux-Fojtik, Ph.D.

graduated in Cellular Biology and Physiology from the Faculty of Science,
Nice-Sophia Antipolis University in Nice, France. She completed her
doctoral study in the field of Molecular Biology at University Jean-Monnet
in Saint-Etienne, France. In 2007, she got appointed with a Junior
researcher position at the Faculty of Science, Palacky University
in Olomouc, Czech Republic. In 2011, she joined the Department
of Molecular Biology of the Centre Hanad for Biotechnological
and Agricultural Research, Faculty of Science, Palacky University, and
became the head of the Department in April 2017. Her research interests
cover area of plant physiology and molecular biology. She tends
to understand how environment can affect plant growth and development,
and what the role of phytohormones is in these responses. Recently, she
focused her attention on understanding the initiation and development
of crown-roots in barley and other cereals. She participated in several stays
abroad. She authored 21 scientific papers in impacted journals, and is
involved in several national and international grant projects as investigator

or co-investigator.

prof. RNDr. Jozef Samaj, DrSc.

Vystudoval PFF Univerzity Komenského v Bratislavé, puUsobil mj.
na Univerzité Paul Sabatier v Toulouse, Biocentru na Univerzité ve Vidni
a na Univerzité v Bonnu, kde pusobil jako docent a vedl vyzkumnou
skupinu. PGsobil také na Ustavu genetiky a biotechnologie rostlin Slovenské
akademie véd, kde ziskal titul DrSc. Od roku 2009 je profesorem botaniky
na PFF Univerzity Palackého v Olomouci, kde vede Oddéleni bunécné
biologie v CRH. Je autorem vice nez 160 védeckych publikaci zaméfrenych
na vyzkum v oblastech molekuldrni a bunééné biologie, proteomiky,
biotechnologie, signalizace, cytoskeletonu, vezikularniho transportu,
endocytézy a stresu u rostlin. Je editorem Sesti knih, ndrodnim
reprezentantem v International Plant Proteomics Organization, ¢lenem
nékolika védeckych spole¢nosti a redakénich rad odbornych ¢asopist
a doposud byl fesitelem nebo spolufesitelem vice nez 20 zahraniénich

a domacich védeckych projekta.

Professor Samaj graduated from Comenius 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
professor 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 160 scientific
papers focused on research in molecular and cell biology, proteomics,
biotechnology, signalling, cytoskeleton, vesicular trafficking, endocytosis
and stress in plants. He is the editor of six 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.

11
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doc. Mgr. Ondirej Novak,

Ph.D.

v Centru pUsobi jako vedouci védecky pracovnik a zéroveri je védeckym
pracovnikem v Ustavu experimentalni botaniky AV CR, v.v.i.. Vzdélani ziskal
na Pfirodovédecké fakulté Univerzity Palackého v oborech analytickd
chemie a botanika a profesné se zaméfuje na vyvoj novych analytickych
metod pro kvalitativni i kvantitativni stanoveni biologicky aktivnich latek
a studium jejich metabolismu v rostlindch — zapojeni modernich izola¢nich
technik v kombinaci s kapalinovou chromatografii a rychle skenujici
hmotnostni spektrometrii. Publikoval 160 védeckych ¢lankd a jako fesitel
nebo spolufesitel je zapojen do sedmi ndrodnich nebo mezindrodnich
grantovych projektd. Je ¢lenem nékolika védeckych spoleénosti.

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 chemistry and botany at the Palacky University,
Faculty of Science. He is specialized in development of new analytical
methods for qualitative and quantitative determination of biologically
active compounds and also in study of their metabolism in plants — using of
advanced isolation techniques in combination with liquid chromatography
and fast scanning mass spectrometry. He published more than 160 papers
and is involved in seven national and/or international grant projects as
investigator or co-investigator. Dr. Novak is member of several scientific
societies.

Vystudoval obory analytickd chemie a botanika na P¥F Univerzity Palackého
v Olomouci. Po ukonéeni studia ptisobil na Svédské zemédélské univerzité
v Umea. V Centru pracuje od roku 2010 jako senior researcher. V roce 2015
se stal vedoucim oddéleni Centralni laboratofe a podpora vyzkumu
a soulasné Oddéleni genetickych zdroji zelenin, léivych rostlin
a specialnich plodin (Vyzkumny dstav rostlinné vyroby, v.v.i.). Vénuje se
studiu pfirodnich Iatek izolovanych z rostlin a bakterii, vyvoji analytickych
metod studia fytohormond, jejich chemickym a biochemickym pfeménam,
pfipadné vyskytu a interakcim mezi fytohormony. V posledni dobé se
vénuje studiu konopi a konopnych produktt. Je ¢lenem nékolika narodnich
a mezindrodnich odbornych spolecnosti  védeckych rad, autorem
a spoluautorem vice nez 50 védeckych praci.

doc. RNDr. Petr Tarkowski, Ph.D.

He studied Analytical Chemistry and Botany at Palacky University
in Olomouc. After completing his studies he went to Swedish Agricultural
University in Umed. 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 Resources
for Vegetables, Medicinal and Special Plants Crop Research Institute). 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. Recently, he is interested in study of cannabis
and cannabis products. He is a member of several national
and international expert societies and an author or co-author of more than
50 scientific papers.
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UDRZITELNY ROZVOJ VYZKUMU V CENTRU REGIONU HANA
SUSTAINABILITY OF RESEARCH DEVELOPMENT AT THE CENTRE OF THE REGION HANA

Pro ¢innost Centra je vyuZivana podpora z Narodniho programu
udrzitelnosti, jehoZz prostfedky slouzi na pokryti vyznamné casti
provoznich nakladd a nové investice. Celkova podpora na obdobi
2014 - 2018 ¢ini pres 393 milionG korun, celkové naklady projektu
prevysuji jednu miliardu korun, zbytek uhradi Centrum z vlastnich
zdrojl. Schvélena podpora je vyuZivana k dosaZeni novych mezina-
rodné uznatelnych vysledkd vyzkumu a vyvoje, k dalsimu rozvoji
mezinarodni spoluprace, uplatnéni vysledk v inovacich a
k vytvofeni podminek pro zaméstnance a mobilitu vyzkumnych
pracovnikl. Celkové probiha realizace osmi vyzkumnych programa
Centra, shrnuti ¢innosti a vysledkl pfindsime nize.

Univerzita Palackého v Olomouci
Palacky University Olomouc

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

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

32 788 000 45,73

6 209 000 8,66
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Pomoci rentgenové krystalografie byla studovéna aldehyddehydro-
genasa 21 (ALDH21) z mechu. Pfislusny gen chybi u vyssich rostlin
a jeho exprese je indukovana suchem. ALDH21 je tetramerni
NADP+-dependentni enzym z cytosolu, Kopecnd M et al. (Plant
Journal 2017, 229-243). Vybornym substratem je semialdehyd
sukcindtu coZz naznacuje vice variant drahy pro biosyntézu
4-aminobutyrdtu u nizSich rostlin a Fas. Struktura komplexu se
sukcinatem spolu s mistné-fizenou mutagenezi odhalila vyznam
jednoho zbytku Tyr a dvou Arg zbytk( pro vazbu substratu
v aktivnim misté. Obdobné byla provedena strukturni studie mito-
chondrialni ALDH12 z kukufice a mechu. Pomoci mutageneze byl
studovdn vyznam vybranych zbytk( pro vazbu substratu. ALDH12
se Ucastni degradace prolinu a argininu za vzniku glutamatu. Analy-
za genové exprese odhalila, Ze exprese prislusného genu je inhibo-
vana suchem a salinitnim stresem, co? lze interpretovat jako zp(-
sob vedouci ke zvyseni koncentrace prolinu béhem stresu. Pomoci
rentgenové krystalografie byly také analyzovany dvé nové isoformy
cytokininoxidasy/dehydrogenasy z kukufice (CKO5 a CKO8), které
odbourdvaji rostlinné hormony cytokininy. Strukturné-funkéni
charakterizace uvedenych enzym( probéhly ve spolupréci se zahra-
ni¢nimi pracovisti (INRA a CNRS ve Francii, University of Hamburg,
University of Missouri v USA). Pokradoval vyzkum poufZiti rostlinné
aminoxidasy pro detekci amin( v ndpojich. Enzym z hrachu byl
modifikovan navazanim polyaldehydl pfipravenych z oligosachari-
dd. Méfenim aktivity pak byla sledovédna dlouhodobd stabilita
enzymu. Ta po 33 tydnech skladovani pfi 4 °C dosahovala az 50%,
skladovanim pfi laboratorni teploté zlstalo zachovano ai 10%
puvodni aktivity. Probihaji experimenty s fixaci enzymu
a peroxidasy na papir a celofan pro analytické pouziti
s potravinarskymi vzorky. Byly identifikovany proteiny pfispivajici
k tvorbé zakalu ve viné a proteiny ze semen psenice, které intera-
guji s hormonem benzylaminopurinem, Simersky R et al. (Plant Cell
Reports 2017, 1561-1570). Byl vypracovan postup pro identifikaci
sinic rodu Chroococcidiopsis vyuzivajici hmotnostni spektrometrie
MALDI-TOF.

Autolyzou hovéziho trypsinu a jeho naslednou separaci kapalino-
vou chromatografii byl pfipraven pseudotrypsin, isoforma, ktera
vykazuje zménéné enzymové vlastnosti, napriklad Stépi proteinové
substraty v jinych pozicich ne7 samotny trypsin. Stépeni ve srovna-
ni s trypsinem bylo zhodnoceno relativni kvantifikaci vzniklych
peptidd pomoci hmotnostni spektrometrie. Pfipraveny pseudotry-
psin se nyni vyuziva pro $tépeni proteind izolovanych z bunéénych
jader jemene za Ucelem identifikace a s cilem obohatit vysledky
ziskané s pouZitim trypsinu. Ve spolupraci s pracovistém z Jagellon-
ské Univerzity v Krakové, byly analyzovany proteiny z arabské gumy
s cilem identifikovat frakci zlepSujici regeneraci jemene z prasniko-
vych kultur. VyuZita byla separace gelovou chromatografii
a elektroforézou s identifikaci pomoci hmotnostni spektrometrie.
Probéhla charakterizace proteinového slozeni travicich tekutin
masozravé rostliny lackovice australské (Cephalotus follicularis).
Proteomicka analyza vedla k identifikaci 35 proteind, mezi nimiz
bylo i vSech 15 sekvenci, které byly u tohoto vzorku nedavno
popséany. Seznam obsahoval také ¢tyfi sekvence predstavujici do-
sud neznamé slozky travici tekutiny, mimo jiné enzymy pektineste-
rasa a lyticka transglykolasa. Z hospodarského hlediska je dlezité
opylovani kulturnich plodin vcéelami. Technikou RT-gPCR byla stu-
dovana exprese gen(l pro tzv. Major Royal Jelly Proteins (MRJPs).
Sledované geny jsou exprimovany v hltanovych Zlazach vcel
v zavislosti na krmeni sacharosou nebo sacharosou v kombinaci
s pfirozenou proteinovou vyZivou (pyl) a pfitomnosti patogennich
mikroorganism( Paenibacillus larvae a Ascosphaera apis. PFitom-
nost pylu vede k signifikantné zvySené expresi gend MRJPs. Vliv
patogenu v potravé se na expresi MRJPs neprojevil. Ztraty vcelstev
jsou mj. zplsobovany bakterii Paenibacillus larvae napadajici véeli
larvy. Zaméfili jsme se na vyzkum proteind, které tato bakterie
produkuje, se zamérenim na odli$né virulentni kmeny.

C. R. HANA

Moss aldehyde dehydrogenase 21 (ALDH21) was studied using
X-ray crystallography. The corresponding gene is absent in higher
plants and its expression is induced by drought. ALDH21 is
a tetrameric NADP(+)-dependent enzyme from cytosol, Kopecna
M et al. (Plant Journal 2017, 229-243). Sucinnic semialdehyde is
the best substrate, which indicates the existence of more variants
for the biosynthesis of 4-aminobutyrate in lower plants and algae.
The structure of the succinate complex together with a site-
directed mutagenesis revealed the significance of one Tyr residue
and two Arg residues for substrate binding at the active site. Simi-
larly, a structural study of mitochondrial ALDH12 from maize and
moss was performed. By means of mutagenesis, the significance
of selected amino acid residues for substrate binding was re-
searched. ALDH12 is involved in the degradation of proline
and arginine to glutamate. Its gene expression analysis revealed
a negative impact of both drought and salinity stress, which can be
interpreted as a way to increase proline concentration during
stress. X-ray crystallography was also applied to analyze two new
cytokinin oxidase/ dehydrogenase isoforms (CKO5 and CKOS8),
which degrade plant hormones cytokinins. The structural and func-
tional characterization of these enzymes was carried out in cooper-
ation with foreign laboratories (INRA and CNRS in France, Universi-
ty of Hamburg, and University of Missouri, USA). Research work
on the use of plant amine oxidase for the detection of amines in
beverages continued. The pea enzyme was modified by a coupling
with polyaldehydes prepared from oligosaccharides. Using
an activity assay, the long-term stability of the enzyme was moni-
tored. After 33 weeks of storage at 4 ° C, it kept up to 50 %
of the original activity. When stored at room temperature, up to
10% remained. Experiments with the immobilization of amine
oxidase and peroxidase on a paper or cellophane for analytical use
with food samples are in progress. Proteins contributing
to the formation of a haze in bottled wine were identified as well
as those from wheat grains that interact with hormone benzyla-
minopurine, Simersky R et al. (Plant Cell Reports 2017, 1561-1570).
A procedure has been developed for identifying Chroococcidiopsis
cyanobacteria using MALDI-TOF mass spectrometry.

Pseudotrypsin was prepared by an autolysis of bovine trypsin
and the subsequent separation of autolyzate using liquid chroma-
tography. It is an isoform which exhibits altered enzyme proper-
ties, for example, it cleaves protein substrates at partially different
positions compared to trypsin. This difference was evaluated
by a relative quantification of the resulting peptides via mass spec-
trometry. Pseudotrypsin is now used to cleave proteins isolated
from barley cell nuclei to perform identification and enlarge
the results obtained using trypsin. In collaboration with
a laboratory from the Jagiellonian University in Krakow, gum Arabic
proteins were analyzed to identify a fraction improving regenera-
tion of barley from anther cultures. Protein separation by gel chro-
matography and electrophoresis was followed by the use of mass
spectrometry for protein identification. A proteomic characteriza-
tion of the digestive fluid from the carnivorous Australian pitcher
plant (Cephalotus follicularis) was carried out. This analysis led
to the identification of 35 proteins, including all 15 sequences
recently described in this sample. The list also contained four se-
quences representing yet unknown components of the digestive
fluid, including pectinesterase enzymes and lytic transglycolase.
From the economic point of view, pollination of crops by bees is
important. By RT-gPCR, gene expression for the so-called Major
Royal Jelly Proteins (MRJPs) has been studied. The observed genes
are expressed in the pharyngeal glands of bees, depending
on feeding sucrose or sucrose in a combination with native protein
nutrition (pollen) and the presence of pathogenic microorganisms
such as Paenibacillus larvae and Ascosphaera apis. The presence
of pollen leads to a significantly increased expression of MRIJPs.
The food-borne pathogens had apparently no impact on the ex-
pression of MRJPs. The loss of bee colonies is caused among others
by Paenibacillus attacking bee larvae. We focused on the identifica-
tion of proteins produced by strains of this bacterium showing
a different virulence.
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The overall fold and substrate binding in PDALDH21.

(a) A ribbon representation of the PpALDH21 dimer forming the tetramer. The catalytic-, coenzyme binding- and oligomerization domains of
one monomer are shown in dark red, pale yellow and dark blue color, respectively. The NADP+ is in atom-coded colors. The other monomer
of the dimer is in light gray color.

(b) The surface of a funnel-shaped substrate channel leading to a very narrow active site delineated by Arg-121 and Tyr-296 with bound
succinate molecule (PDB ID 5MZ8). The sides of the channel are formed by residues from the catalytic and coenzyme domains from one
monomer colored in dark red and pale yellow and the oligomerization domain of the neighboring monomer shown in light gray color. The
other arginine residues, which are exposed to the surface, are indicated.

(c) Binding of the succinate (reaction product, colored in yellow) in the active site of PbDALDH21 (PDB ID: 5MZ8, this work). Succinate is shown
in its annealing Fo-Fc omit map (black mesh) contoured at 3.0 r. Interacting residues are labeled, colored in light green, and H-bonds are
indicated as dotted lines. The structure of the apoenzyme is shown for comparison in gray color.

(d) Saturation curves for succinic semialdehyde (SSAL) in ALDH21 variants. The data were measured in 150 mM Tris—HCI buffer, pH 8.2, using
1.5 mM NADP+ as a coenzyme.

(e) Binding of SSAL (colored in yellow) in the active site of C340A mutant of human ALDH5A1 (PDB ID: 2W8Q; Kim et al., 2009) shown in the
same orientation as for PPALDH21.

(f) Conservation of amino acid residues forming the substrate channel in enzymes from ALDH21 and ALDH5 families. Residue numbering
follows that of PpDALDH21 and human ALDH5A1. Residues binding the carboxylate group of SSAL are highlighted in red rectangles. Sequence
logos were made using WebLogo 3 (http://weblogo.threeplusone.com).
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Tento vyzkumny program byl roce 2017 ¢lenén do ¢tyr vyzkumnych
smérQ:

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

Pokracoval vyzkum struktury fotosyntetickych komplexud izolova-
nych z rlznych organizmid. Ve spolupraci s Prof. Boekema
(Univerzita v Groningenu, Nizozemi) byla dokonc¢ena obsdhla studie
tykajici se 3D struktury superkomplexu fotosystému Il izolovaného
z modelového organismu husenicku rolniho (Arabidopsis thaliana).
Ziskany strukturni model odhalil detaily v organizaci svétlosbérné-
ho komplexu, které jsou klicové pro pochopeni pfenosu absorbova-
né slunecni energie do reakéniho centra fotosystému I, van Bezou-
ven LS et al. (Nature Plants 2017, 17080). Ve spolupréci se skupi-
nou Dr. Kargul (Univerzita ve Var$avé, Polsko) byly ziskany nové
strukturni informace o fotosystému | u termofilni fasy Cyanidio-
schyzon merolae. V rdmci rozsdhlé mezinarodni spoluprace se
skupinami Prof. Aro (Univerzita v Turku, Finsko), Dr. Morosinotto
(Univerzita v Padové, Itdlie) a Prof. Shikanai (Univerzita v Kyoto,
Japonsko) byla realizovédna rozsahld evolu¢ni studie zamérena
na monitorovéni funkce ,flavodiiron” protein(, které hraji klicovou
roli v alternativnim elektronovém transportu v chloroplastech. Byla
navazdna mezinarodni spoluprace se skupinou Dr. Cardol
(Univerzita v Lutychu, Belgie), kterd je zaméfena na strukturni
vyzkum fotosyntetickych komplext krasnoocka (Euglena gracilis).

2) Molekularni mechanismy generace reaktivnich forem kysliku

V ramci tohoto vyzkumného sméru byl publikovan pfehledny ¢la-
nek, ktery shrnuje informace o tom, jak primarni a sekundarni
produkty neenzymatické a enzymatické lipidové peroxidace mohou
modifikovat proteiny fotosystému Il. Oxidativni poskozeni proteint
fotosystému Il produkty lipidové peroxidace predstavuje novy
mechanismus fotoinhibice a tepelné inaktivace fotosystému II.
Kompletni charakterizace poskozeni protein(. Dale bylo studovano
oxidativni poskozeni D1 a D2 protein(i ve fotosystému Il béhem
fotoinhibice. Bylo ukazano, Ze oxidace téchto proteint je zplsobe-
na hydroxylovymi radikdly, na jejichZ tvorbé se podili manganovy
komplex a nehemové Zelezo. Primarni oxidace aminokyseliny 332H
(D1) navazané na Mnl manganového komplexu iniciuje kaskadu
oxidacnich procesu vedoucich k oxidaci D1 a D2 protein( na dono-
rové strané fotosystému Il. Obdobné, primarni oxidace aminokyse-
liny 244Y (D2), na kterou se vaze nehemové Zelezo pres bikarbo-
nat, iniciuje kaskadu oxidacnich procesut vedoucich k oxidaci protei-
nové smycky D2 proteinu na akceptorové strané fotosystému II,
Kale R et al. (Proceedings of the National Academy of Sciences
of the United States of America 2017, 2988-2993). V dalsi studii
bylo ukazéno, Ze singletni kyslik ve fotosystému Il je tvofen nejen
prenosem excitacni energie z tripletniho chlorofylu na molekularni
kyslik, ale také rozkladem proteinovych hydroperoxidud. Proteinové
hydroperoxidy tvofené oxidaci proteind fotosystému Il se rozpadaji
na tripletni karbonyly, které pfenaseji excitacni energii na moleku-
larni kyslik za vzniku singletniho kysliku. Dale byla dokumentovéna
tvorba singletniho kysliku béhem poranéni listu. Bylo ukazano, ze
singletni kyslik je v tomto pfipadé tvoren pfenosem excitacni ener-
gie na molekularni kyslik z tripletnich karbonyl(, které se tvofi
v misté poranéni listu v disledku lipidové peroxidace, kterd je
iniciovdna enzymem lipoxygenazou v chloroplastech. Ve spolupraci
s japonskym pracovistém prof. S. Kasai (Tohoku Institute of Tech-
nology, Sendai) byla vyvinuta metoda pro ,real-time” detekci su-
peroxidového aniontového radikalu pfi poskozeni listu.

3) Fotosyntéza a souvisejici signalni drahy za stresovych podmi-
nek

Pokracoval vyzkum vlivu novych latek s rlistové-regulaéni aktivitou.
Bylo zjisténo, Ze nové syntetizované cytokininové arabinosidy sti-
muluji obrannou reakci rostlin Arabidopsis proti patogenim. Déle
byly studovany vlastnosti novych fluorescen¢né znacenych auxinG
a isoprenoidnich cytokinin(. Zatimco fluorescenéné znacené auxiny
vykazovaly anti-auxinovou aktivitu, jeden ze znacenych cytokinind
si zachoval afinitu k receptorim cytokinini a cytokininovou aktivi-
tu. Tato latka se jevi jako vhodny adept pro specifické fluorescencni

C. R. HANA

The research program was divided into four objectives in 2017:

1) Isolation and structural analysis of protein supercomplexes
of thylakoid membranes

The research team continued to study the structure
of photosynthetic pigment-protein complexes isolated from vari-
ous organisms. In collaboration with Prof. Boekema (University
of Groningen, The Netherlands), we finished an extensive study
of the 3D structure of a Photosystem Il supercomplex isolated from
a model organism Arabidopsis thaliana. Obtained structural data
revealed important details of the organization of light harvesting
complex, which are crucial for our understanding of the transfer
of absorbed light energy into the reaction center of Photosystem ll,
van Bezouven LS et al. (Nature Plants 2017, 17080). In collabora-
tion with the group of Dr. Kargul (Warsaw University, Poland), we
have obtained novel structural information about the organization
of the Photosystem | supercomplex from a thermophilic alga Cya-
nidioschyzon merolae. In a broad collaboration with research
teams of Prof. Aro (University of Turku, Finland), Dr. Morosinotto
(University of Padova, Italy), and Prof. Shikanai (Kyoto University,
Japan) we performed a thorough evolutionary study focused
on the presence of functional flavodiiron proteins, which play a key
role in alternative electron transport in chloroplasts. We have
initiated collaboration with the research team of Dr. Cardol
(University of Liege, Belgium), which is focused on structural re-
search of photosynthetic complexes from alga Euglena gracilis.

2) Molecular mechanisms of reactive oxygen species generation

Within this research objective, it was shown that primary
and secondary products of non-enzymatic and enzymatic lipid
peroxidation are able to oxidize proteins of photosystem Il. Oxida-
tive damage of proteins that is linked to lipid peroxidation products
represents a new mechanism of photoinhibition and heat inactiva-
tion of photosytem Il. Complete characterization of photosystem I
protein damage is of crucial importance, because it affects
the ability of plants to survive under various abiotic stresses. Oxi-
dative damage of D1 and D2 proteins in photosystem Il during
photoinhibition was also studied. It was shown that oxidation
of these proteins take place due to the hydroxyl radical formed
by the manganese complex and non-heme iron. Primary oxidation
of the amino acid 332H (D1) bound to Mn1 of the manganese
complex initiates a cascade of oxidative processes, leading
to the oxidation of D1 and D2 proteins on the donor side of photo-
system II. Similarly, primary oxidation of the amino acid 244Y (D2)
coordinated to non-heme iron induces the propagation of oxida-
tive reactions in residues of the loop of D2 protein on the acceptor
side of the photosystem Il, Kale R et al. (Proceedings of the Nation-
al Academy of Sciences of the United States of America 2017, 2988
-2993). In another study, singlet oxygen was shown to be formed
by the decomposition of protein hydroperoxides. It was demon-
strated that protein hydroperoxides, formed by protein oxidation,
decompose into triplet carbonyls that transfer excitation energy
to molecular oxygen, forming singlet oxygen. We have also shown
that singlet oxygen is produced during leaf injury. We have found
out that singlet oxygen is formed by excitation energy transfer
from triplet carbonyls, originating from lipid peroxidation initiated
by lipoxygenase in chloroplasts at the site of leaf injury. In coopera-
tion with prof. S. Kasai (Tohoku Institute of Technology, Sendai,
Japan), we have developed a method for "real-time" detection
of a superoxide anion radical in a leaf under mechanical injury.

3) Photosynthesis and related signaling pathways in stress condi-
tions

The research team continued with the study of the effect of new
substances with growth-regulatory activity. It was found that new
cytokinin arabinosides stimulate defence response of Arabidopsis
plants against pathogens. Properties of the new fluorescently la-
belled auxins and isoprenoid cytokinins were tested. While
the fluorescently labelled auxins exhibited anti-auxin activity, one
compound was found among the tested cytokinins, which main-
tained its cytokinin receptor affinity and cytokinin activity. This
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znaceni in planta. Byla vyvinuta neinvazivni optickd metoda pro
monitorovani hydraulické viny Sifici se rostlinou tabaku po lokalnim
poskozeni, zaloZzena na Fresnelové difrakci svétla. Dale byla studo-
véana regulace biosyntézy chlorofylu nezavisla na svétle ve smrku
ztepilém. Bylo zjisténo, Ze na rozdil od krytosemennych rostlin je
syntéza chlorofylu v jehlicnanech (katalyzovana enzymem ptibuz-
nym bakteridlni nitrogendze) ovlivnéna vice teplotou, koncentraci
kysliku a ontogenezi, nez samotnym svétlem. Pokracoval také
vyzkum elektrické a jasmondtové signalizace v masoZravych rostli-
nach. Poranéni rostlin zplsobuje podobnou reakci jako mechanické
stimulace rostlin pohybujici se kofisti. Jak poranéni, tak mechanicka
stimulace indukuji elektrické signdly, akumulaci jasmonatu
a expresi travicich enzymd, coZ potvrzuje hypotézu o pfibuznosti
masoZravosti a obrannych reakci rostlin.

4) Optické metody detekce fyziologického stavu rostlin

Pokracovalo studium optickych vlastnosti fotosyntetickych vzorku
a v matematickém modelovani mérenych optickych signald pomoci
biofyzikalnich model. Byly publikovany ¢lanky o kinetickych mode-
lech, simulujicich zmény elektrického napéti napfi¢ thylakoidni
membranou zplsobené osvétlenim a detekované pomoci metody
elektrochromniho posuvu, Lyu H et al. (Biochimica et Biophysica
Acta (BBA) — Bioenergetics 2017, 239-248). Byl dokoncen projekt
vysvétlujici nelinearni absorpci suspenze thylakoidnich membréan
pomoci kubické funkce a projekt tykajici se shrnuti poznatki
na téma uZiti méreni chlorofylové fluorescence za Ucelem zjisténi
stavu fotosyntetického vzorku. Byl zapocaty projekt zabyvajici se
experimentalnim  stanovenim spekter koeficientl absorpce
a rozptylu synchronni a asynchronni kultury fas. Probihaly také
prace na modelovani optickych vlastnosti listu pomoci metody
Monte Carlo. Také bylo testovano poufziti pulsni excitace (ve spoje-
ni s rychlou Fourierovou transformaci) pro méfeni chlorofylové
fluorescence a dalSimi aspekty optickych vlastnosti fotosyntetic-
kych vzorka.

C. R HANA

compound appears to be a promising fluorescence probe
for in planta staining. A non-contact technique using a Fresnel
diffraction of light was developed for monitoring hydraulic surge
propagation in a wounded tobacco plant. Further, we investigated
the regulation of light-independent chlorophyll biosynthesis
in Norway spruce. We found that, in contrast to angiosperms,
in conifers the chlorophyll synthesis (catalyzed also in the dark
by the enzyme related to bacterial nitrogenase) is affected by tem-
perature, oxygen concentration and ontogeny more than by light.
We also continued with the investigation of electrical
and jasmonate signalling in carnivorous plants. We found that
wounding could mimic mechanical stimulation of a plant
by a moving prey and that both these stimuli induce the electrical
signal, jasmonate accumulation and expression of digestive en-
zymes. This finding confirms the hypothesis that botanical car-
nivory and plant defence mechanisms are related.

4) Optical methods of detecting physiological state of plants

The team continued with the studies of optical properties of photo-
synthetic samples and with mathematical modelling of measured
optical signals using biophysical models. Two articles were pub-
lished on kinetic models of light-induced electric voltage across
thylakoid membrane detected by means of electrochromic shift
method, Lyu H et al. (Biochimica et Biophysica Acta (BBA) — Bioen-
ergetics 2017, 239-248). We finished a project explaining nonlinear
absorbance of thylakoid membrane suspension by means of cubic
function and a project summarizing the use of chlorophyll fluores-
cence measurements for the purpose of determination of the state
of photosynthetic sample. We started a project focused on experi-
mental determination of spectra of absorption and scattering co-
efficients of synchronous and asynchronous algae cultures. We also
worked on modelling of leaf optical properties by Monte Carlo
simulations and we dealt with usage of pulse excitation (in connec-
tion with fast Fourier transformation) for the measurement of
chlorophyll fluorescence and with further aspects of optical prop-
erties of photosynthetic samples.
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CHEMICKA BIOLOGIE

Hlavni sméry vyzkumu zahrnovaly zejména vyzkum novych nizko-
molekuldrnich organickych latek, které mohou specificky interago-
vat s klicovymi proteiny signélnich a regulacnich drah v burice,
studium jejich biologické aktivity a také vyvoj vhodnych metod
testovani a jejich zavedeni do rutinniho, vétsinou robotizovaného
screeningu stavajicich chemickych knihoven, pfirodnich latek,
extraktd z rostlin a mikroorganism0 a rovnéz nové pripravovanych
derivatl. Metodami organické syntézy byla pfipravena série cel-
kem 58 C8-substituovanych derivat nékolika cytokinind - tZ, cz, iP,
benzyladeninu a kinetinu. Identita a Cistota pfipravenych latek byla
ovérena souborem fyzikalné chemickych metod (elementarni ana-
lyza, HPLC-HR MS, NMR). Biologicka aktivita pfipravenych slouce-
nin byla nasledné testovéna v souboru tfi cytokininovych biotestu;
kromé nékolika vyjimek byly latky nesouci N9-
tetrahydropyranylovou chranici skupinu méné aktivni neZ jejich
nechranéna analoga. Nasledné byla testovana schopnost pfiprave-
nych latek aktivovat cytokininovou signdlni drahu pres AHK3
a AHK4 receptory z Arabidopsis thaliana a identifikovano nékolik
derivatl nesoucich kratky alifaticky retézec, které si zachovavaji
vysokou cytokininovou aktivitu, Klimes P et al. (Frontiers in Plant
Sciences, 2017, 947). Tyto latky jsou proto nadéjnymi kandidaty
pro naslednou syntézu napf. fluorescencné znacenych cytokininl ¢i
afinitnich ligand(. Dale byla vypracovana rychld a efektivni syntéza
20-[0-18]-ingenolu, zaloZend na Mitsunobu alkylaci, bez nutnosti
pouziti chranicich skupin, s vysokym vytézkem, chromatografickou
i isotopovou Cistotou. Byla také popsana jednokrokova mikrovinna
syntéza derivatQ kyseliny skoficové a kumarin(, pfipraven discade-
nin, inhibitor kliceni spér izolovany z Dictyostelium discoideum
a potvrzena jeho cytokininova aktivita v biotestech a receptorovych
testech, Konradova D et al. (European Journal of Organic Chemistry
2017, 5204-5213).

Application of developed method towards natural product synthesis
(DIAD = diisopropyl azodicarboxylate, TFAA = trifluoroacetic anhydride,
acac = acetylacetonate, DBU = 1,8-diazabicyclo[5.4.0Jundec-7-ene).

Dale byla vyuZita platforma rostlinného fenotypovani s vysokou
prichodnosti, kterd predstavuje nové moznosti pro rychlé
a automatizované hodnoceni rudstovych a vyvojovych znakl
s vyuZitim neinvazivnich senzorQ. Arabidopsis je dlleZzitym mode-
lem také pro tento typ metod, s moznosti relativné snadné extra-
polace na jiné, hospodafsky vyznamné plodiny. Byla vypracovéna
metoda s vysokou prichodnosti na analyzu rustu listové riZice.
Automatickymi zobrazovacimi metodami a ndslednou analyzou
obrazu bylo hodnoceno nékolik znakd, napf. zmény v plose rdzice,
relativni rychlost riistu ¢i homogenita populaci. Metoda byla vali-
dovana na pfikladu rdznych koncentraci soli a sloZeni kultivaéniho
média a miZe byt vyuZita také na testovani biologické aktivity
chemickych knihoven, fenotypovani transgennich linii ¢i hledani
potencidlnich lokust pro kvantitativni znaky.

Ve spolupréci s Research Centre for Plant Growth and Develop-
ment, Universitou KwaZulu-Natal v Pietermaritzburgu v Jihoafrické
republice byl studovén rlst a vyvoj okrasnych rostlin druhu Lache-
nalia a hodnoceny Gcinky riiznych reguldtord rdstu rostlin béhem
jejich in vitro regenerace. Byly nalezeny dlkazy o vzajemném vzta-
hu mezi exogennimi regulatory ristu, fenotypovymi odezvami
a endogennimi hladinami cytokinin( v in vitro explantatech.
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Main research goals of 2017 concerned development of new low-
molecular organic substances which may interact with key proteins
of signaling and regulation pathways in a cell, study of their biologi-
cal activity and also developing methods for testing and their im-
plementation into automated screening of chemical libraries. Here,
we report the synthesis and in vitro biological testing of 58 cytokin-
in derivatives substituted at C8 position of the adenine skeleton.
The cytokinin activity of all the compounds was determined
in classical cytokinin biotests (wheat leaf senescence, Amaranthus
and tobacco callus assays). With some exceptions, the compounds
with a N9-tetrahydropyranyl group were generally less active than
their de-protected analogs. The latter were further tested for their
ability to activate the Arabidopsis cytokinin receptors AHK3
and CRE1/AHK4 in bacterial receptor activation assays, Klimes P et
al. (Frontiers in Plant Sciences, 2017, 947). Using this approach, we
identified derivatives bearing short aliphatic chains and retaining
high cytokinin activity. Such compounds are suitable candidates for
fluorescence labeling or as protein-affinity ligands. A short
and efficient protecting group -free synthesis of isotopically labeled
20-[0-18]-ingenol has been developed. Based on a highly selective
Mitsunobu reaction of ingenol with O-18(2) -acetic acid and subse-
quent methanolysis, this route yielded the desired compound
in high yield and chemical and isotopic purity. We also described
a one-pot microwave-assisted method for synthesis of cinnamic
acid and coumarin derivatives. The synthesis begins with an alde-
hyde synthon, and the chosen reaction conditions determine
whether a cinnamic acid or coumarin derivative is formed. A regi-
oselective Claisen rearrangement was also efficiently incorporated
into the synthetic sequence to further increase the complexity
of the product. Notably, this approach provides high product yields
and selectivities without the need of a phenol protecting group.
Discadenine, a self-spore germination inhibitor from the cellular
slim mold Dictyostelium discoideum, structurally related to plant
hormone cytokinin, was synthesized from L-aspartic acid, and its
activities were confirmed by three classical cytokinin bioassays,
Konradova D et al. (European Journal of Organic Chemistry 2017,
5204-5213) as well as by using binding and activation assays
with the Arabidopsis cytokinin receptors AHK3 and CRE1/AHK4,
Klimes et al. (Frontiers in Plant Science 2017, 947).

High-throughput plant phenotyping platforms provide new possi-
bilities for automated, fast scoring of several plant growth
and development traits, followed over time using non-invasive
sensors. Using Arabidopsis as a model offers important advantages
for high-throughput screening with the opportunity to extrapolate
the results obtained to other crops of commercial interest. In this
study we describe the development of a highly reproducible high-
throughput Arabidopsis in vitro bioassay, suitable for analysis
of rosette growth in multi-well plates. This method was successful-
ly validated on example of multivariate analysis of Arabidopsis
rosette growth in different salt concentrations and the interaction
with varying nutritional composition of the growth medium. Sever-
al traits such as changes in the rosette area, relative growth rate,
survival rate and homogeneity of the population are scored using
fully automated RGB imaging and subsequent image analysis.
The assay can be used for fast screening of the biological activity
of chemical libraries, phenotypes of transgenic or recombinant
inbred lines, or to search for potential quantitative trait loci.

In cooperation with Research Centre for Plant Growth and Devel-
opment, University of KwaZulu-Natal, Pietermaritzburg, South
Africa, we evaluated the effects of different plant growth regula-
tors (PGRs) during the clonal regeneration of Lachenalia montana.
An auxin (alpha-naphthaleneacetic acid = NAA) and three cytokinin
(CK) types (benzyladenine = BA, meta-topolin riboside = mTR
and isopentenyladenine = iP), each at three concentrations (1, 5
and 10 A mu M), were tested and the effect of these PGRs
on the accumulation of endogenous CK metabolites was evaluated
to provide clues on the observed morphological responses.
The current findings provide evidence on the interrelationship
existing among the exogenous PGRs, phenotypic responses and the
endogenous CKs in the in vitro regenerants.



ROSTLINNE BIOTECHNOLOGIE

Hlavni osa vyzkumného programu "Rostlinné biotechnologie/
molekuldrni biologie" je zaméfena na metabolismus cytokininG
(CK) avnimani a signalizaci CK v rostlinach, houbach a sinicich.
Zatimco je zndmo, Ze syntéza CK je v rostlindch fizena svétlem,
poprvé se podafilo prokazat, Ze svétlo rovnéz vyznamné ovliviiuje
syntézu a vnimani CK u sinic (Nostoc), Frébortova J et al. (Journal
of Phycology 2017, 703-714).

Dlouhou dobu bylo predpokladano, Ze v rostlinach existuje mecha-
nismus umoziujici zeatin cis/trans izomerasovou pfeménu, pfislus-
ny enzym zodpovédny za tuto reakci vSak nebyl doposud charakte-
rizovan. Pfi purifikaci a charakterizaci enzymu nukleotid pyrofos-
fatasy/fosfodiesterasy z kukufice jsme zpochybnili existenci enzy-
mu zeatin cis/trans izomerasy v rostlinach, Hluska T et al
(Frontiers in Plant Science 2017, 1473), viz obrazek pod textem.

CK hraji dalezitou roli béhem rlstu a vyvoje rostlin a pfi adaptaci
na okolni prostfedi. Nase nedavné vysledky zaloZzené na RNAseq
studiich ukdzaly daleZitost vnimani CK prostfednictvim receptoru
HvHK3 béhem adaptace na sucho. S vyuzitim metody CRISPR-Cas9
byli vytvoreny rostliny jeémene s mutovanym Hvhk3, které budou
déle charakterizovany na citlivost a/nebo adaptabilitu na stres
suchem, coz je jedna z nejdllezitéjsich environmentalnich streso-
vych podminek v zemédélstvi.

Analyza verejné dostupnych transkriptomickych dat pro Arabi-
dopsis spolecné s nasimi vlastnimi udaji ukazala, Ze exogenné apli-
kované CK indukuji alternativni sestfih gent rtznych CK receptord
(zejména CRE1/AHK4, ale také AHK2 a AHK3), coz vedlo ke vzniku
nékolika zkracenych variant receptort. Ty pak pfipominaji tzv.
"decoy" receptory, které jsou dobfe charakterizovany u savcl.
Receptory tohoto typu jsou definovany jejich schopnosti vazat své
pfirozené ligandy, nedokazi oviem predat dal signal do signaliza¢ni
drahy. V rostlindch je jejich funkce spojena s odpovédi na patogen.
Cilem naseho vyzkumu je pochopit, jak tyto alternativni formy CK
receptort mohou tlumit odpovéd v rdmci signaliza¢ni drahy.

Ve snaze porozumét procesu iniciace avyvoje nodalnich kofenl
(NK) u jeCmene byla zahajena srovndvaci studium mezi ryzi
a je¢menem jak na bunéc¢né, tak na molekuldrni Grovni. Pomoci 3D
rekonstrukce bdaze stonku a histologie byla nalezena silna podob-
nost mezi ryzi ajeémenem, zejména pfitomnost bunécné vrstvy
bohaté na skrob, kterd by mohla slouZit jako zdroj energie
v okamziku iniciace novych NK. Déle se podafilo v jeCmeni identifi-
kovat dva homology CRL1, LOB-doménu obsahujiciho proteinu
zryze, ktery hraje vyznamnou ulohu pfi iniciaci NK. V soudasné
dobé se pracuje na pfipravé mutantid pfislusnych gent metodou
CRISPR-Cas9.

Také byl publikovan prehledny ¢lanek popisujici, Ze kyselina absci-
sova (ABA) je povaZovana za obecny inhibitor rdstu rostlin, véetné
ranych stadii vyvoje semenacku, Humplik JF et al. (Trends in Plant
Science 2017, 830-841). Na druhou stranu existuje fada studii
popisujicich stimulacni aktivitu ABA. Zde byl navrien hypoteticky
mechanismus, ktery vysvétluje tento rozpor, upozornujici na to, ze
stejné jako u ostatnich fytohormond, je jeji Uloha uréovana koncen-
traci a citlivosti rostliny a miiZe se ménit od stimula¢ni po inhibi¢ni.
V roce 2017 bylo rovnéZ rozsiteno spektrum rostlinnych druhd,
které pouzivame pro genetickou transformaci, o druh Carum cop-
ticum L., rostlinu s moZnym vyuzitim ve farmaceutickém primyslu.

V dalsi oblasti naseho vyzkumu se podafilo prokazat, Ze novy typ
rastovych reguldtor(i, pfirozené se vyskytujici brevicompaniny,
moduluji zaroven i rostlinné cirkadidnni rytmy.

NavrZeny model fungovdni hypotetické zeatin cis-trans
isomerasy. Izolovany enzym misto toho, aby konverto-
val dvé zeatinové isoformy za plsobeni svétla a FAD
jako kofaktoru, hydrolyzuje FAD za vzniku FMN, ktery
pusobi jako daleko efektivnéjsi katalyzdtor neenzyma-
tické konverze. Proto je pozorovdna zvysend mira iso-
merizace po pridavku enzymu.
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The main axis of ,Plant Biotechnology/Molecular Biology” research
program is focused on cytokinin (CK) metabolism, sensing
and signaling in plants, fungi and cyanobacteria. Whereas it is
known that CK synthesis is controlled by light in plants, we demon-
strated for the first time that light also importantly regulate CK
synthesis and sensing in cyanobacteria (Nostoc), Frébortova J et al.
(Journal of Phycology 2017, 703-714). For along time, it was ad-
mitted that a zeatin cis/trans isomerase activity exists in plants, but
the enzyme responsible for this reaction has never been character-
ized. With the purification and characterization of the maize nucle-
otide pyrophosphatase/phosphodiesterase, we casted doubt
on the existence of such activity in plants, Hluska T et al. (Frontiers
in Plant Science 2017, 1473), see figure below. CKs play important
role during plant growth and development, and responses to envi-
ronment. Our recent data based on RNAseq studies indicated
the importance of CK sensing by the receptor HvHK3 during adap-
tation to drought. Also we generated barley Hvhk3-knock-out
mutants via the CRISPR-Cas9 guided RNA methodology; this mu-
tants will be later characterized for their sensitivity and/or adapta-
bility to drought, one of the most important environmental stress-
es in agriculture. The analysis of transcriptomic data publicly availa-
ble for Arabidopsis, together with our own data indicated that CK
treatment induced the alternative splicing of the mRNA
of the different CK receptors (mainly CRE1/AHK4, but also AHK2
and AHK3), resulting in different truncated receptor variants. This
reminds the ,decoy receptors” which have been well described
in mammals. Such receptors are defined by their ability to bind to
the ligands and their inability to transduce the signal. In plants,
their function is related to response to pathogen. We aim to under-
stand how decoy receptors could be involved in CK signal attenua-
tion.

In an attempt to understand the initiation and development
of crown-root (CR) in barley, we initiated a comparative study
between rice and barley both at the cellular and molecular level.
Using 3D reconstruction of the stem base and histology, we de-
scribed a strong similarity between rice and barley, especially
the presence of acell layer rich in starch which might serve as
source of energy at the time of initiation of the new CR. We identi-
fied two homologues of CRL1 in barley, a LOB-domain protein
involved in CR initiation in rice. We are currently generating knock-
outs of these two genes using the CRISPR-Cas9 guided RNA meth-
odology.

A review article was published which describes that abscisic acid
(ABA) is considered to be a general inhibitor of plant growth includ-
ing early stages of seedling development, Humplik JF et al. (Trends
in Plant Science 2017, 830-841). In opposite there is number
of studies describing a stimulative role of ABA. We proposed
an hypothetical mechanism to explain this contradiction which
points out that ABA role (similarly to other phytohormones) is
defined by concentration and sensibility of the plant and might
change from stimulative to inhibitory role.

Finally, in 2017, we broadened the spectre of plants used in plant
transformation by Carum copticum L., an herbal medicine of great
pharmaceutical interest. In a different field, we evidenced that
the root growth-regulating brevicompanine natural products mod-
ulate the plant circadian clock.

Proposed mode of action of “zeatin cis-trans isomerase”. Instead of catalyzing the isomerization using
FAD and light as cofactors, the enzyme hydrolyses FAD and formed FMN is more efficient non-enzymatic
catalyst of the isomerization. Thus the apparent increase in zeatin isomerization rate upon enzyme addi-

tion was observed.



BUNECNA A VYVOJOVA BIOLOGIE

Hlavni prioritou vyzkumu bylo studium novych funkci proteinu
KATANIN 1, ktery je schopen tvofit oligomery a stfihat mikrotubuly
na jejich mensi soucéasti. Velmi vyznamnych vysledkd bylo dosaze-
no pomoci kombinované proteomické a bunééné-biologické studie,
kterd pomohla objasnit mechanismus kontroly mikrotubull
v burice a poukazala také na novou funkci KATANINU 1 pfi interakci
mikrotubul(l a aktinového cytoskeletu, Takac T et al. (Molecular &
Cellular Proteomics 2017, 1591-1609). Vysledky ziskané na tfech
kataninovych mutantech poukazuji na novou a velmi vyznamnou
ulohu tohoto proteinu pfi embryogenezi avyvoji pylu asemen
u modelového druhu Arabidopsis thaliana, Luptovciak et al.
(Frontiers in Plant Science, 2017, 728). Uspé$né byly vyuzity mo-
derni mikroskopické metody jako vysokorozliSovaci mikroskopie se
strukturnim osvétlenim vzorku a konfokalni mikroskopie s rotujicim

Vyvojové vady na kvétech KATANIN 1 mutant(
Developmental defects in flowers of KATANIN 1 mutants.

diskem pfi studiu subceluldrni struktury a dynamiky mikrotubul
v burikach rdznych pletiv a orgdnl u kataninového mutantu ktn1-2.
Tato prace jasné ukdzala, Ze KATANIN 1 predstavuje protein, ktery
je dllezity jednak pro rast, ale i pro déleni rostlinnych bunék, Ko-
mis G et al. (Frontiers in Plant Science, 2017, 866). Pfedpokladame,
Ze nékteré z téchto vysledki muZou vbudoucnosti pfispét
k biotechnologickému vyuZiti na jec¢menu. Soucasné poznatky
o KATANINU vcetné novych vysledkll z naseho centra byly pak
shrnuty v pfehledné publikaci, Luptovciak | et al. (Frontiers in Plant
Science, 2017, 1982). Za dalsi vyznamny pokrok povazujeme adap-
taci aUspésné pouziti environmentalni mikroskopické metody
zaloZené na Setrném osvétlovani vzorku v tenké vrstvé pfi studiu

Vyvojové vady na prasnicich KATANIN 1 mutanti
Developmental defects in anthers of KATANIN 1 mutants.

dynamiky mitotickych mikrotubull pfi déleni bunék v rostoucich
kofenech vojtésky (Medicago sativa). Pomoci této metody byla
potvrzena korelace mezi rychlosti rGstu kofene a dobou trvani
mitdzy i jejich jednotlivych stadii v meristémech kofenl vojtésky,
Vyplelova P et al. (Frontiers in Plant Science, 2017, 1870). Je to
vlbec prvni prace, ktera vyuzila nesporné vyhody této nové mikro-
skopické metody u zemédélsky vyznamné plodiny jakou je vojtés-
ka. Predchazejici publikované ¢lanky byly vsechny zaméreny
na Arabidopsis. Byl také publikovan proteomicky ¢lanek o aktino-
vém cytoskeletu u A. thaliana, ktery poukdzal na vyznam aktinu
v Cetnych bunéénych procesech Takac T et al. (Journal of Proteo-
mics 2017, 89-99). Dalsi prehledny ¢lanek byl vénovan vyufZiti inte-
grovanych  bunécné-biologickych  a proteomickych  pfistupt
v moderni rostlinné biologii, Taka¢ T et al. (Journal of Proteomics
2017, 165-175). Dale jsme spolupracovali s kolegy z CRH a ze zahra-
nici, napfiklad na lokalizaci proteinli u masozZravé rostliny Drosera
capensis, Krausko M et al. (New Phytologist 2017, 1818-1835),
subcelularni  kolokalizaci MPK3  a histon-deacetyldzy HD2B
v jadérku, Latrasse D et al. (Genome Biology, 2017, 131) nebo
vysokorozliSovaci lokalizaci proteinu FLOTILIN 1 v plasmatické
membrané rostlinnych bunék.

Vyvojové vady pylu KATANIN 1 mutanti
Developmental defects in pollen of KATANIN 1 mutants.

C. R. HANA

The main priority of "Cell and Developmental Biology" research

program was to study new functions of KATANIN 1 protein, which

is able to form oligomers and cut microtubules to smaller parts.

We consider the results of a combined proteomic and cell-biology

study to be of great significance in clarification of the mechanism

of microtubule control in the cell and also to the new function

of KATANIN 1 in the interaction between microtubules and actin

cytoskeleton, Takac¢ T et al. (Molecular & Cellular Proteomics 2017,

1591-1609). The results obtained on three katanin mutants point

to a new and very important role of this protein in the embryogen-

esis and development of pollen and seed in the model plant Ara-

bidopsis thaliana, Luptovciak et al. (Frontiers in Plant Science, 2017,

728). We have successfully used modern microscopic methods

such as high resolution microscopy with structural sample illumina-
tion

and spinning disk

confocal micros-

copy for studying

subcellular struc-

. ture and dynam-

/ ics of microtu-

bules in cells

of various tissues

and organs

in ktn1-2 mutant.

This work has clearly shown that KATANIN 1 is a protein that is

important both for cellular growth but also for plant cell division,

Komis G et al. (Frontiers in Plant Science, 2017, 866). We expect

some of these results to contribute to biotechnological use

of barley in the future. Contemporary knowledge of KATANIN 1,

including new results from our laboratory, was then summarized

in our recent review article, Luptovciak | et al. (Frontiers in Plant

Science, 2017, 1982). Adaptation and successful use of an environ-

mental microscopic method based on gentle light-sheet illumina-

tion of specimens represents a major progress in studying the

dynamics of mitotic microtubules in dividing cells of growing alfalfa

(Medicago sativa) roots. Using this method, we confirmed

the correlation between root growth rate and duration of mitosis

and its individual stages in alfalfa roots, Vyplelova P et al. (Frontiers

in Plant Science, 2017, 1870). It is the first work that has

taken advantage of the undisputed benefits of this new

microscopic method in an agriculturally important crop

such as alfalfa. Previous published articles were all fo-

cused on Arabidopsis. In addition, we published

a proteomic paper on the actin cytoskeleton in A. thali-

ana, which showed the importance of actin in numerous

cellular processes, Taka¢ T et al. (Journal of Proteomics

2017, 89-99). Another review article was devoted to the use

of integrated cell-biological and proteomic approaches in modern

plant biology, Taka¢ T et al. (Journal of Proteomics 2017, 165-175).

We also collaborated with colleagues from CRH and abroad,

for example on localization of proteins in the carnivorous plant

Drosera capensis, Krausko M et al. (New Phytologist 2017, 1818-

1835), subcellular co-localization of MPK3 and HD2B histone

deacetylase in the nucleoli, Latrasse D et al. (Genome Biology,

2017, 131), or high-resolution localization of FLOTILIN 1 protein

in the plasma membrane of plant cell.

ktn1-2 ktn1-2

ktn1-2
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ROSTLINNE BIOTECHNOLOGIE
PLANT BIOTECHNOLOGY

V roce 2017 probihaly vSechny experimentalni prace podle planu
a byly ziskany vyznamné vysledky.

VétSina obilovin mirného pasma, vcetné psenice, jeCmene, Zita
nebo kukufice, ma velké genomy bohaté na opakujici se sekvence
DNA, které ztéZuji klonovani genl. Navic se sekvence DNA a poradi
gen( Casto vyrazné lisi mezi odrddami jednoho rostlinného druhu.
Nejobtiznéjsim krokem klonovani gent u obilovin je ziskani kvalitni
genomové sekvence pro vybranou odrdu. Ve spolupraci s tymem
dr. Simona Krattingera (University of Zurich, Svycarsko) byla
pro tento Ucel vyvinuta metoda ,cileného klonovani z chromozoma
cestou kvalitni sekvence” (TACCA), Thind AK et al. (Nature Biotech-
nology 2017, 793-796). Ta pro sestaveni sekvence vysoce komplex-
nich genom( vyuZivd redukci komplexity tfidénim chromozom
a metodu Chicago mapovani, propojujici useky DNA na velkou
vzdélenost. Novy pfistup se obejde bez pracné konstrukce BAC
knihoven a rozsahlého genetického mapovani. V nasi studii jsme
metodu TACCA poutzili pro sestaveni vysoce kvalitni sekvence chro-
mozomu 2D p3eni¢né linie CH Campala Lr22a, které trvalo pouhé
Ctyfi mésice. Na zakladé této sekvence a za pouZiti molekuldrnich
markerd a EMS mutant( jsme klonovali gen Lr22a, podminujici
Sirokospektralni rezistenci ke rzi pSenicné.

Haynaldia villosa (kosma¢ huriaty) je druh plané travy svelkym
potencidlem pro vylepseni genofondu psenice. Dostupnost DNA
sekvenci urychli jeho vyzkum i rozvoj moznych aplikaci. V této praci
bylo kratké rameno chromozomu 4V (4VS) vytfidéno pomoci prato-
kové cytometrie a sekvenovano pomoci platformy lllumina. Bylo
ziskano pfiblizné 170.6 Mb sestavenych sekvenci. Analyza provede-
na ve spolupraci s laboratofi prof. Xiue Wang (Nanjing Agricultural
University, Nanjing, Cina) ukézala, 7e repetitivni elementy predsta-
vovaly pfiblizné 64,6% ramene 4VS, zatimco kddujici sekvence
odpovidajici 1977 gentm, jen asi 1,5%.

Synténni oblasti ramene 4VS byly nalezeny na p3eni¢nych chro-
mozdmech skupiny 4 (4AL, 4BS, 4DS), chromozémech 1 a 4 Brachy-
podia, chromozémech 3 a 11 ryZze a chromozédmech 1, 5 a 8 ¢iroku.
Byly rovnéz identifikovany homologni alely nékolika klonovanych
genu z pseni¢nych chromozémi ze skupiny 4, véetné genu Rht-1.
Ziskané sekvence poskytly cenné informace pro mapovani a pozi¢ni

C. R HANA

Cereal crops such as wheat, barley, rye and maize have large re-
peat-rich genomes that make cloning of individual genes challeng-
ing. Moreover, gene order and gene sequences often differ sub-
stantially between cultivars of the same crop species. A major
bottleneck for gene cloning in cereals is the generation of high-
quality sequence information from a cultivar of interest. In order
to accelerate gene cloning from any cropping line, in collaboration
with the group of Dr. Simon Krattinger (University of Zurich, Swit-
zerland) we developed a new approach called “targeted chromo-
some-based cloning via long-range assembly” (TACCA), Thind AK
et al. (Nature Biotechnology 2017, 793-796). TACCA combines
lossless genome-complexity reduction via chromosome flow
sorting with Chicago long-range linkage to assemble complex ge-
nomes. We applied TACCA to produce a high-quality (N50 of 9.76
Mb) de novo chromosome assembly of wheat line CH Campala
Lr22a in only four months. Using this assembly we cloned
the broad-spectrum Lr22a leaf-rust resistance gene, using molecu-
lar marker information and ethyl methanesulfonate (EMS) mu-
tants, and found that Lr22a encodes an intracellular immune re-
ceptor homologous to the Arabidopsis thaliana RPM1 protein.

A wild grass species Haynaldia villosa has been recognized as po-
tentially useful for wheat improvement. The availability of its ge-
nomic sequences will boost its research and application. In this
work, the short arm of H. villosa chromosome 4V (4VS) was sorted
by flow cytometry and sequenced using Illumina platform. About
170.6 Mb assembled sequences were obtained. Further analysis
performed in collaboration with the laboratory of prof. Xiue Wang
(Nanjing Agricultural University, Nanjing, China) showed that re-
petitive elements accounted for about 64,6% of 4VS, while
the coding fraction, which is corresponding to 1977 annotated
genes, represented 1,5% of the arm.

The syntenic regions of the 4VS were searched and identified
on wheat group 4 chromosomes 4AL, 4BS, 4DS, Brachypodium
chromosomes 1 and 4, rice chromosomes 3 and 11, and sorghum
chromosomes 1, 5 and 8. The homologous alleles of several cloned
genes on wheat group 4 chromosomes including Rht-1 (Reduced
height) gene were identified. The sequences provided valuable
information for mapping and positional-cloning genes located
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klonovéni genu vyskytujicich se na rameni 4VS, jako napf. gen
Wss1 pro rezistenci proti viru Zluté mozaiky u pSenice. Analyza
molekuldrni struktury ramene 4VS poskytla detailni pohled do ¢asti
genomu kosmace huriatého a muze slouzit jako vzor pro sekveno-
vani zbyvajicich ¢asti jeho genomu.

Horizontalni genovy pfenos u cévnatych rostlin je stale povazovan
za vzacny jev, ktery neni dostatecné objasnén. Ve spolupraci
stymem Dr. Vaclava Mahelky (Botanicky Ustav AV CR, Prihonice)
jsme identifikovali kopie cizorodych ribozomalnich gen (rDNA)
u 16 diploidnich druhl je¢men( (Hordeum spp.), Mahelka V et al.
(Proceedings of the National Academy of Sciences of the United
States of America 2017, 1726-1731). Jejich pfitomnost byla zjisténa
pomoci sekvenci ITS. S ohledem na fakt, Ze podceledi Pooideae
a Panicoideae se oddélily zhruba pred 60 miliony let a jsou repro-
dukéné izolované, a déle na zakladé fylogenetickych, cytogenetic-
kych a genomickych analyz lze predpoklddat, Ze jecmeny ziskaly
cizorodou rDNA sérii nékolika horizontdlnich pfenosl, které se
odehraly v ramci poslednich 1 - 5 miliont let. U nékterych zastupct
jeCmene byla pozorovana pritomnost kopii cizorodé rDNA pochéze-
jici aZ z péti riznych zastupcl panikoidnich trav. Cizorodd rDNA je
pravdépodobné nefunkéni (jedna se o pseudogeny), nebot nebyla
zjisténa exprese téchto gend. Cilena analyza jednotky rDNA pocha-
zejici z prosa a nachdzejici se v genomu Hordeum bogdanii odhalila
preruseni jednotky transponovatelnym elementem typu LTR
z jeCmene. Kromé vlastni jednotky rDNA byla také detekovana
prevdziné nekddujici sekvence pochdazejici z prosa o délce 70 kbp.
Vysledky naznacuji, Ze horizontalni prenos cizorodé DNA neni oje-
dinélou udalosti, alespor u trav, Ze neni omezen na jeden nebo jen
nékolik gen(, a Ze tyto mohou byt selekéné neutralni.

C. R HANA

on 4VS, such as the wheat yellow mosaic virus resistance gene
Wss1. The work on 4VS provided detailed insights into the genome
of H. villosa, and may also serve as amodel for sequencing
the remaining parts of H. villosa genome.

The movement of nuclear DNA from one vascular plant species
to another in the absence of fertilization is thought to be rare.
In collaboration with the group of Dr. Vaclav Mahelka (Institute
of Botany, Prlhonice) we identified non-native ribosomal DNA
(rDNA) sequences in a set of 16 diploid barley (Hordeum) species,
Mahelka V et al. (Proceedings of the National Academy of Sciences
of the United States of America 2017, 1726-1731); their origin was
traceable via their internal transcribed spacer (ITS) sequence
to five distinct Panicoideae genera, alineage that split
from the Pooideae about 60 Mya. Phylogenetic, cytogenetic,
and genomic analyses implied that the non-native sequences were
acquired between 1 and 5 Mya after a series of multiple events,
with the result that some current Hordeum sp. individuals harbor
up to five different panicoid rDNA units in addition to the native
Hordeum rDNA copies. There was no evidence that any of the non-
native rDNA units were transcribed; some showed indications
of having been silenced via pseudogenization. A single copy
of a Panicum sp. rDNA unit present in H. bogdanii has been inter-
rupted by a native transposable element and surrounded by about
70 kbp of mostly noncoding sequence of panicoid origin. The data
suggest that horizontal gene transfer between vascular plants is
not a rare event, that it is not necessarily restricted to one or a few
genes only, and that it can be selectively neutral.
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METABOLOMIKA
METABOLOMICS

Byly publikovény préace tykajici se detekce vybranych zastupct
rostlinnych hormon( a jejich metabolitl pro profilovani v malém
mnozstvi rostlinné tkané za pouZiti rychlé chromatografické sepa-
race a extrémné citlivé hmotnostné-spektrometrické detekce
(UHPLC-MS/MS). V pfehledové préaci Novak O et al. (Annual Review
of Plant Biology 2017, 323-348) byl shrnut obrovsky metodicky
posun pti sledovani rlznych vyvojovych procestl a sou¢asné moz-
nosti stanoveni rostlinnych hormond pomoci hmotnostni spektro-
metrie a biosenzord na drovni rostlinnych pletiv ¢i bunék. Cileny
metabolomicky pfistup umoznil stanoveni velkého spektra biologic-
ky aktivnich latek a objasnéni jejich role, kterou hraji ve sloZitych
signalizaénich sitich vedoucich k regulaci rlznych biologickych
procesu u rostlin.

V ¢asti vyzkumu zacilené na vyvoj novych detekénich metod
pro metabolické studie a v ndvaznosti na cile feSené v letech 2014-
2016 (Nové technologie pro pfipravu a zpracovani biologickych
vzorkd a Vyvoj novych metod pro identifikaci a kvantifikaci biolo-
gicky aktivnich latek) byly publikovdny nové metody stanoveni
dvou fytohormonalnich skupin, cytokinin( a brassinosteroidd. Byla
vyvinuta nova imunopurifikacni metoda zaloZzend na magnetickych
mikrolasticich propojenda s UHPLC-MS/MS detekci, vhodna
pro jednokrokovou purifikaci cytokinint z rostlinného materialu
o navazkach mensich nez 0,1 mg cerstvé hmoty, Plackova L et al.
(Plant Journal 2017, 1065-1075). Také se podafilo pfipravit Siroko
specifické monoklondini protilatky proti brassinosteroidiim. PouZiti
imunoafinitni chromatografie, zalozené na téchto protilatkach,
vyrazné zvysilo citlivost UHPLC-MS/MS metody pro stanoveni bras-
sinosteroidd z komplexnich rostlinnych matrici, Oklestkova J et al.
(Talanta 2017, 432-440).

C. R HANA

In 2017, experimental work of the program Metabolomics was
carried out according to the research plan. We have published
the work concerning detection of selected representatives of plant
hormones and their metabolites for profiling in minute amounts
of plant tissue using a fast chromatographic separation combined
with highly sensitive tandem mass spectrometry (UHPLC-MS/MS).
In paper Novak O et al. (Annual Review of Plant Biology 2017, 323-
348) we revised recent advances in mass spectrometry-based
quantification, described monitoring systems based on biosensors,
and showed significant progress in tissue- and cell-type-specific
analyses of phytohormones. Our targeted metabolomic approach
allowed quantification of alarge spectrum of biological active
compounds, which play indispensable role in intricate signaling
networks leading to the regulation of various biological processes
in plants.

The development of new detection methods for metabolomic
studies was in connection with the objectives solved in 2014-2016
(New technologies for preparation and processing of biological
samples and Development of new procedures for identification
and quantification of biologically active substances). We have pub-
lished new methods for the determination of two phytohormonal
groups, cytokinins and brassinosteroids. A new immunopurification
method based on magnetic microparticles coupled with UHPLC-
MS/MS detection, suitable for single-step purification of cytokinins
from a minute plant material (less than 0,1mg of fresh weigh) has
been developed, Plackova L et al. (Plant Journal 2017, 1065-1075).
We have also prepared broadly specific monoclonal antibodies
against brassinosteroids. The use of immunoaffinity chromatog-
raphy based on these antibodies significantly increased the sensi-
tivity of UHPLC-MS/MS method for the determination of brassino-
steroids from complex plant matrices, Oklestkova J et al. (Talanta
2017, 432-440).
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Metabolomika chemopreventivnich a nizkomolekuldrnich antio-
xidant( analyzuje vztahy mezi strukturou a aktivitou latek obsaze-
nych v rozliénych rostlinnych vytazcich, které mohou byt pouzivany
jako doplriky lidské stravy. Také mohou byt zapojeny v podptirnych
|é¢ebnych terapiich a napomoci prevenci nepfiznivych uéinkd xeno-
biotik. Napf. byla porovndvana antioxidacni kapacita a chemické
sloZeni borlvek v souvislosti s jejich pigmentaci. Byl také publiko-
van antifungalni a antioxidacni efekt extraktu z Coleonema album
a C. pulchellum a jeho potencidlni vyuZiti k Ié¢bé nemoci kize.

Aplikace statickych a bioinformacnich pfistupl v analytickych pro-
cesech dovoluje propojeni analytickych metod s novymi biologicko-
biochemickymi pfistupy a s modernimi statistickymi nastroji. Tento
pfistup umoznil studium vztahd sekundarnich metabolitl
s rostlinnymi rlstovymi regulatory. Byly zkoumany transkriptomo-
vé a metabolické profily u listd mykorizovaného Medicago trunca-
tula v podminkdch bez zvySeného anorganického fosfatu (Pi)
a porovnany s témi, které byly indukovany vysokymi hladinami Pi
u nemykorizovanych rostlin. Ukazalo se, Ze cytokininy ovliviiuji rist
nadzemnich odnoZi po mykorizaci i fertilizaci Pi, zatimco v listech
jsou flavonoidni a terpenoidni biosyntézy regulované kyselinou
jasmonovou a biosyntéza kyseliny abscisové zvySeny specificky
po mykorizaci.

Nové vyvinuté detekéni metodiky byly zapojeny do studia metabo-
lismu, transportu a funkci rozlicnych fytohormonalnich skupin
v raznych typech rostlinného materiélu. V listech volné rostouciho
dospélého topolu (Populus tremula) byly po dobu tfi let a po zaha-
jeni senescence profilovany hladiny cytokininovych metabolitt
spolecné s expresi vSech genl, které hraji roli v metabolismu nebo
signalizaci cytokinin(. Prekvapivé ani vylerpani cytokinind, ani
exprese/regulace sledované skupiny genl nevysvétlila ndstup
senescence u topolu, coZ ukazuje na sloZitost regulace tohoto
vyvojového jevu. Dalsi studie se zabyvala genetikou, nacasovanim
a tkdnovou specificitu biosyntézy a odezvy cytokininG u kofent
Lotus japonicus inokulovanych rhizobii v nejranéjsich stadiich vyvo-
je a pfi pozdéjsi tvorbé primordii. Bylo identifikovano nékolik gend
kodujicich biosyntézu cytokinind, které byly aktivni v pocatecnich
stadiich vyvoje hliz, a pomoci skupiny mutantG byla prokazéna
nutnost receptorem zprostiedkované cytokininové signalizace
pfi organogenezi symbiotickych hliz. Bylo také zjisténo, Ze pocatek
tvorby hliz u brambor (Solanum tuberosum cv. Lada) je antagonis-
ticky regulovan dvéma paralelnimi drahami - giberelinovou
a sachardzovou. Dalsi studie ukazala, Ze Bacillus amyloliquefaciens
UCMB5113 kolonizujici kofeny Arabidopsis thaliana méni jejich
strukturu a podporuje jejich rist. Pouziti této bakterie by mohlo
mit vyznam jako novy nastroj na podporu dlouhodobé udrzitelné
produkce plodin. V neposledni fadé jsme nalezli kyselinu cis-
skoficovou (c-CA) jako novy pFirtstek do malé skupiny endogennich
molekul ovliviiujicich koncentrace rostlinnych auxint. Nase vysled-
ky naznacuji, Ze vysledné fenotypy rostlin oSetfenych c-CA jsou
dUsledkem lokalni zmény akumulace auxinu vyvolané inhibici auxi-

nového toku.

C. R HANA

Metabolomics of chemopreventive phytochemicals and low
molecular weight antioxidants analyses the relationships between
the structure and activity of substances contained in various plant
extracts, important components of different human diets. They can
also be involved in therapies and prevention of unfavourable
effects of xenobiotics. In our research, we compared the antioxi-
dant capacity and the chemical composition of blueberries in rela-
tion to their pigmentation.

The antifungal and antioxidant effects of the extract from Coleone-
ma album and C. pulchellum and its potential use in the treatment
of skin diseases were also published.

The application of statistical and bioinformatic approaches
in the analytical processes allows the interconnection of analytical
methods with new biological-biochemical approaches and modern
statistical tools. This approach has enabled to study a relationship
of secondary metabolite with plant growth regulators. We investi-
gated systemic changes in the leaves of mycorrhized Medicago
truncatula in conditions with no improved inorganic phosphate (Pi)
status and compared them with those induced by high-Pi treat-
ment in non-mycorrhized plants. Based on our findings, we pro-
posed that mycorrhization and Pi fertilization share cytokinin-
mediated improved shoot growth, whereas enhanced abscisic acid
biosynthesis and jasmonic acid-regulated flavonoid and terpenoid
biosynthesis in leaves are specific to mycorrhization.

Newly developed detection methods have been involved
in the studies of metabolism, transport and function of various
phytohormonal groups in different types of plant material.
Together with the expression patterns of all genes playing roles
in cytokinin metabolism or signaling, we profiled the cytokinin
metabolites in leaves of a free-growing mature aspen (Populus
tremula) before and after the initiation of autumnal senescence
over three consecutive years. Surprisingly, cytokinin depletion is
unlikely to explain the onset of autumn leaf senescence in aspen,
indicating the complexity of regulating this developmental phe-
nomenon. We have also clarified the genetics, timing, and tissue
specificity of cytokinin biosynthesis and response during the earli-
est stages of rhizobia-inoculated Lotus japonicus roots and later
primordia formation. Several genes encoding components
of the cytokinin biosynthesis pathway active during early stages
of nodule development were identified. Moreover, legume mu-
tants have shown the requirement for receptor-mediated cytokinin
signaling in symbiotic nodule organogenesis. We also found that
the tuber-induction in potatoes (Solanum tuberosum cv. Lada) is
antagonistically regulated by two parallel cross-talking pathways
(carbohydrate - and gibberellin-dependent). Another study showed
that Bacillus amyloliquefaciens UCMB5113 colonizing Arabidopsis
thaliana roots changed root structure and promoted growth imply-
ing the usability of this strain as a novel tool to support sustainable
crop production. Finally, we have recently introduced cis-cinnamic
acid (c-CA) as a novel and unique addition to a small group of en-
dogenous molecules affecting in planta auxin concentrations. Our
results suggest that the phenotypes of c-CA-treated plants are

nce of a local cha auxin accumulation, induced
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C. R HANA

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

Vyzkumné price provedené vtomto programu vroce 2017 lze
rozdélit do nékolika ¢asti:

I. Konzervace a hodnoceni genetické diverzity genetickych zdrojt
zelenin, aromatickych a kofeninovych rostlin a hub

Vroce 2017 pokracovala prace s kolekcemi genetickych zdrojl
podle chvélené Ramcové metodiky NP a byly pfi ni respektovany
vsechny mezinarodné platné standardy. Kdne$nimu datu je
v aktivnich a zakladnich kolekcich zafazeno celkem 10 302 polozek
genovych zdrojli, ztoho 887 poloZzek je mnoZenych vegetativné.
Ve srovnani s minulym rokem se sbirky rozrostly o 121 polozek
novych genetickych zdrojh. UzZivateldm bylo za uvedené obdobi
poskytnuto nasim pracovistém celkem 38 polozek zelenin
a (lécivych, aromatickych a kofenovych rostlin) LAKR. Bylo pfemno-
zeno 390 polozek semennych druh( a 899 poloZzek vegetativné
mnoZenych druhd. V uplynulém obdobi bylo 215 polozek semen-
nych  druhG  pfevedeno ke  dlouhodobému  uchovani
do Genové banky VURV, v.v.i. v Praze — Ruzyni. V kryobance VURV
je ulozeno 137 polozek rodu Allium. V informaénim systému Grin
Czech jsou vsoucasné dobé evidovana pasportni data o 10302
polozkach zelenin a LAKR. Do informacniho systému Grin Czech
byla preddna pasportni data o 35 novych polozkich. V pribéhu
vegetacni sezény 2017 byla ziskdna popisna data u 269 polozek,
popisnd data tykajici se 105 poloZzek byla preddna do IS. Do AEGIS
je zafazeno 82 polozek rodu Allium. Pracovni kolekce Shirky jedlych
a lécivych hub se v roce 2017 rozrostla o 16 novych kmenl, z toho
4 z rodu Morchella ze dvou pfirodnich a dvou antropogennich
stanovist v ramci Ceské republiky, Smékalova K et al. (Horticultural
Science 2017, 49-52).

Research work proformed in this programme in 2017 can be divid-
ed into several parts:

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

In 2017, work has continued with collections of GR following
the approved Methodology of National Programme and interna-
tionally valid standards. At present, the standard collections in-
clude a total of 10302 vegetables and MAPs accessions of which
887 are propagated vegetatively. The collection has grown by 121
acc. of new GR. Users required 38 acc. of vegetables and MAPs GR
during that period. In 2017, 390 acc. of generatively propagated
and 899 acc. of vegetatively propagated species were successfully
regenerated. Totally 215 acc. of generatively propagated species
were transferred to the CRI Gene Bank in Prague — Ruzyné
for along-term conservation. There are 137 Allium acc. stored
in CRI Cryobank. The information system (IS) Grin Czech comprises
passport data about 10302 acc. Passport data on new 35 acc. have
been transferred to IS Grin Czech. During vegetative period de-
scriptive data for 269 acc. were obtained, data for 105 acc. were
transferred to IS. In total, 82 acc. of the genus Allium is entered
in the AEGIS. In 2017, the collection of edible and medicinal mush-
rooms was enlarged by 16 new strains of which 4 were from
the genus Morchella originating both from natural and anthropo-
genic habitats, antropogennich stanoviét v ramci Ceské republiky,
Smeékalova K et al. (Horticultural Science 2017, 49-52).

Detail sporulace Peronospora agrimoniae Syd. in Gdum. na spodni strané listu repiku lékarského (Agrimonia eupatoria L.)
Detail of Peronospora agrimoniae Syd. in Gdum. sporulation on the lower surface of common agrimony (Agrimonia eupatoria L.) leaf



Il. Optimalizace péstebnich technologii vybranych druh( zelenin
a specialnich plodin

V dasledku nepfiznivych klimatickych podminek v lednu 2017 doslo
k vymrznuti experimentu zaméfeného na umélé péstovani smrzl
ve venkovnim prostiedi. Pokus byl znovu zaloZen, pficemz byla
provedena opatfeni, ktera by méla zabranit znehodnoceni pokusu
v pfipadé opétovné nepfiznivého pocasi.

1ll. Studium rezistence vybranych GZ zelenin a speciadlnich plodin
k chorobam a sktdcim:

V pfedchozich tfech letech bylo hodnoceno 11 odrid hlavkové
kapusty (Brassica oleracea var. sabauda) na odolnost vici nadoro-
vitosti brukvovitych (Plasmodiophora brassicae) v polnich podmin-
kach. Pro péstovéni v téchto podminkach byly doporuceny odridy
Ranad Zlutd, Raketa a Algro. V pribéhu vegetace pokracoval monito-
ring chorob a skidcl zelenin a IéCivych, aromatickych a kofenovych
rostlin péstovanych v izolacnich klecich a v polnich podminkach,
Petrzelova | et al. (European Journal of Plant Pathology 2017, 887-
896).

IV. Vyvoj novych bioanalytickych metod pro analyzu pfirodnich
produktu:

Byly provedeny analyzy aromatickych rostlin destilaci a naslednou
GC-MS analyzou u 352 vzorkd (fenykl 138, bazalka 73, mata 54,
matefidouska 86, saturejka 2, levandule 6). Déle bylo analyzovano:
240 vzorkl papriky na obsah capsaicinu a dihydrocapsaicinu, 200
vzorkl na polyaminy. Byla zavedena nova metoda stanoveni mast-
nych kyselin a byl proméfen jejich obsah v 64 vzorcich ostropesti-
ce. Déle byly nové monitorovany (druhy rok) obsahy rozpustnych
sacharid(l a derivatl kvercetinu v kolekci 110 poloZzek Salotky.
Analytické parametry LC-MS metody stanoveni kanabinoidl byla
porovndany s parametry GC-MS a GC-FID, Zeljkovic SC et al. (Natural
Product Communications 2017, 1465-1468).

V. Molekuldrné biologické analyzy vybranych genetickych zdroja:
Ve sbhirce makromycetd pokracovala druhova determinace myceli-
alnich kultur prostfednictvim Sangerovy sekvenace péti jadernych
lokusG. Stejnou metodou bylo analyzovano i 171 herbarovych
polozek smrz(i ze ¢tyf vefejnych sbirek s cilem charakterizace cel-
kové druhové diverzity v CR. Pfedbéinad data naznaduji existenci
pro védu zatim neznamého druhu v nasi kolekci a pfinaseji také
novy vhled do biosystematiky smrzd. U rodu Thymus byl proveden
predbézny screening variability fylogeneticky informativnich mar-
kerd a pripravovan $irsi soubor vzorkd pro fylogenetickou analyzu
s cilem vyuZiti molekularnich metod v charakterizaci genovych
zdroju této skupiny. Pro identifikaci duplicitnich polozek v rodu
Lactuca byla optimalizovana metoda zaloZena na kombinaci mole-
kuldrniho (SSR) a fenotypizacniho pfistupu.

C. R HANA

1l. Optimization of cultivation technologies of selected vegetables
and special crops:

Due to unfavorable climatic conditions in January 2017 the experi-
ment focused on artificial outdoor cultivation of morels was dam-
aged by frost. The experiment was started up again and some
prevention measures have been taken to avoid another damage if
the temperature drops down a lot again.

11l. Resistance studies of selected vegetables and special crops
to diseases and pests:

In total 11 cultivars of Savoy cabage (Brassica oleracea var. sabau-
da) were evaluated for tolerance to clubroot (Plasmodiophora
brassicae) under field conditions in three following years. The most
tolerant cultivars were Rana zluta, Raketa and Algro and were
recommended for growing under such conditions. In course
of vegetation season occurrence of pests and diseases was moni-
tored on plants of vegetables and MAPs GR, Petrzelovd | et al.
(European Journal of Plant Pathology 2017, 887-896).

IV. Development of new analytical methods for natural products
analyses:

In 2017, profiling of volatile compounds of 352 samples was per-
formed by combination of steam-distillation and GC (basil 73, fen-
nel 138, mint 54, thyme 86, satureja 2, lavender 6). In addition, we
analysed capsaicine and its dihydroderivative in 240 samples
of pepper. New method for determination of fatty acids was devel-
oped and applied to estimate levels in 64 samples of silymarinum.
Moreover, second year monitoring of soluble saccharides in collec-
tion of shalotes (110 accessions) was performed. Analytical param-
eters of LC-MS method for determination of cannabinoids was
compared with those of GC-MS and GC-FID, Zeljkovic SC et al.
(Natural Product Communications 2017, 1465-1468).

V. Molecular biological analyses of selected genetic resources:

Species determination of mycelial cultures continued using Sanger
sequencing of five nuclear loci in the collection of macromycets.
Altogether 171 herbarium specimens from four public collections
were analysed using the same method in order to characterize
the total species diversity of the Czech Republic. Preliminary data
suggest the existence of an unknown species for science in our
collection, and they also bring a new insight into the biosystematics
of morels. In the genus Thymus, a preliminary screening of variabil-
ity of phylogenetically informative markers was carried out,
and a wider set of samples for phylogenetic analysis was prepared
in order to use molecular methods to characterize genetic re-
sources of this genus. To identify duplicate accessions in the Lactu-
ca genus, a method based on a combination of molecular (SSR)
and phenotypic approach was optimized.
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PUBLIKOVANE VYSLEDKY
PUBLISHED RESULTS

Védci Centra publikovali 146 ¢lank( vimpaktovanych ¢asopisech,
vydali dvé knihy, dvé kapitoly v knihdch a publikovali tfi ¢lanky
v recenzovanych neimpaktovanych ¢asopisech. Primérny impakto-
vy faktor (IF) ¢inil 4,55.

Védecti pracovnici se podileli jako spoluautofi na ¢lancich
v ¢asopisech jako napf. Nature Biotechnology (41,667), Annual
Review of Plant Biology (22,808), Trends in Cell Biology (12,503),
Nature Communications (12,124), Trends in Plant Science (11,911),
Genome Biology (11,908) nebo Nature Plants (10,3).

Rozdéleni ¢lankd v ¢asopisech dle impaktového faktoru je patrné
z grafu.

C. R HANA

A total of 146 papers in impacted journals, two scientific books
and two scientific book chapters were published in 2017 as well as
three papers in reviewed non-impacted journals. The average
impact factor (IF) was 4,55.

Scientists of the Centre co-authored papers published in journals
such as Nature Biotechnology (41,667), Annual Review of Plant
Biology (22,808), Trends in Cell Biology (12,503), Nature Communi-
cations (12,124), Trends in Plant Science (11,911), Genome Biology
(11,908) or Nature Plants (10,3).

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

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

Pocet publikaci a impaktovy faktor v letech 2011 - 2017
Number of papers and impact factor in years 2011 - 2017

Pocet publikaci
Number of papers

48 80

80 110 144 147 146

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

*) Four papers were published in prestious Science journal in 2014.
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PATENTY, UZITNE VZORY A APLIKOVANE VYSLEDKY
PATENTS, UTILITY MODELS AND APPLIED RESULTS

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

Pro udélené patenty a registrované uZitné vzory jsou nasledné vyhledavani potencialni komercni partnefi, ktefi maji zajem o poskytnuti
licenénich prav. Patentované vysledky s komer¢nim potencidlem byvaji dale dopracovany tak, aby byly co nejlépe pfipraveny pro obchodni
uplatnéni. Lze uvést prevod vyroby latek z laboratorniho do poloprovozniho méfitka, stabilitni studie, nékteré specializované testy apod.
Jiz Etvrtym rokem jsou pro pFipravné komercializaéni kroky vyuzivany i programy typu ,proof-of-concept”, v roce 2017 konkrétné TACR
GAMA. V tomto 2017 doslo k uzavieni licenéni smlouvy s ¢eskou agrochemickou spolecnosti na latku dopracovanou pro komercializaci
s touto podporou pred dvéma lety.

V roce 2017 byla udélena priimyslové pravni ochrana v podobé &tyF zahraniénich patentd (z toho dva evropské), jednoho ¢eského a jedno-
ho uZitného vzoru.

Pocet patentt a uZitnych vzora v letech 2011 - 2017
Number of patents and utility models in years 2011 - 2017

o el 2 el e el

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

Potential commercial partners are sought after for commercialization of granted patents and registered utility models. Patented results
with commercial potential are further developed to be ready for commercialization. Transformation of substance preparation from labora-
tory to pilot plant scale, stability study, special testing etc. can be mentioned. Financial sources such as ,proof-of-concept” are used
for preparation of commercial use of these results already for fourth year (TACR GAMA programme). In year 2017, a new license agree-
ment with Czech agrochemical company was signed and it means practical application of new compound that was prepared for commer-
cialization with this support two years ago.

In 2017, four international patents (two of which European patents), one Czech patent and one utility model were granted.

Udélené patenty
Patents granted

Strnad M, Gucky T, Jorda R, Zatloukal M, Krystof V, Rérova L, Reznickova E, Mikulits W (2017)
2-substituted-6-biarylmethylamino-9-cyclopentyl-9H-purine derivatives, use thereof as medicaments, and pharmaceutical compositi-
ons, Univerzita Palackého v Olomouci a BioPatterns s.r.o0., kanadsky patent ¢. 2900292

Strnad M, Gucky T, Jorda R, Zatloukal M, Krystof V, Rérova L, Rezni¢kova E, Mikulits W (2017)
2-substituted-6-biarylmethylamino-9-cyclopentyl-9H-purine derivatives, use thereof as medicaments, and pharmaceutical compositi-
ons, Palacky University Olomouc and BioPatterns s.r.o., Canadian patent No. 2900292

Zatloukal M, Krystof V, Havlicek L, Popa I, Dolezal K, Strnad M, Jorda R (2017) Substituted 6-(2-hydroxybenzylamino)purine derivatives,
their use as medicaments and compositions containing these derivatives, Univerzita Palackého v Olomouci a Biopatterns s.r.o., evropsky
patent ¢. EP 2 438 068

Zatloukal M, Krystof V, Havlicek L, Popa I, Dolezal K, Strnad M, Jorda R (2017) Substituted 6-(2-hydroxybenzylamino)purine derivatives,
their use as medicaments and compositions containing these derivatives, Palacky University Olomouc and Biopatterns s.r.o., European
patent No. EP 2 438 068

Strnad M, Gucky T, Jorda R, Zatloukal M, Krystof V, Rarova L, Rezni¢kova E, Mikulits W (2017)
N2-substituted-N6-(aryl-pyridine-3-ylmethyl)-9-cyclopentyl-9H-purine-2,6-diamine derivatives as tumor suppressor p53 activator for
inhibiting angiogenesis and for treating cancer, Univerzita Palackého v Olomouci a Biopatterns s.r.o., evropsky patent ¢. EP 2 953 951
Strnad M, Gucky T, Jorda R, Zatloukal M, Krystof V, Rarova L, Rezni¢kova E, Mikulits W (2017)
N2-substituted-N6-(aryl-pyridine-3-ylmethyl)-9-cyclopentyl-9H-purine-2,6-diamine derivatives as tumor suppressor p53 activator for
inhibiting angiogenesis and for treating cancer, Palacky University Olomouc and Biopatterns s.r.o., European patent No. EP 2 953 951

Strnad M, Gucky T, Jorda R, Zatloukal M, Krystof V, Rarova L, Reznitkova E, Mikulits W (2017)
2-Substituované-6-biarylmethylamino-9-cyklopentyl-9H-purinové derivaty, jejich pouZiti jako léciva a farmaceutické pfipravky tyto
slouceniny obsahujici, Univerzita Palackého v Olomouci a BioPatterns s.r.o. Cesky patent ¢. 306894

Strnad M, Gucky T, Jorda R, Zatloukal M, Krystof V, Rérova L, Rezni¢kova E, Mikulits W (2017)
2-Substituované-6-biarylmethylamino-9-cyklopentyl-9H-purinové derivaty, jejich pouZiti jako Iéciva a farmaceutické pfipravky tyto
slouceniny obsahujici, Palacky University Olomouc and BioPatterns s.r.o., Czech patent No. 306894

Koprna R, Novdk O, Mickova Z, Péncik A (2017) Smés pro osetfeni zemédélskych plodin proti Plasmodiophora brassicae a pfipravek obsa-
hujici tuto smés, Univerzita Palackého v Olomouc, uZitny vzor ¢. 30989

Koprna R, Novdk O, Mickova Z, Péncik A (2017) A mixture for the treatment of crops against Plasmodiophora brassicae and a preparation
containing this mixture, Palacky University Olomouc, utility model No. 30989.

Dusek K, Duskova E (2017) Pomiicka pro lééeni véel, Vyzkumny Ustav rostlinné vyroby, v. v. i., Cesky patent €. 306599
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RESENE GRANTY
CURRENT GRANTS

Védecti pracovnici realizuji kazdorocné celou fadu grantovych
projektl podporenych z eskych a zahraniénich grantovych zdroja,
které jsou vyznamné pro podporu védecké cinnosti Centra.

V roce 2017 pokracovalo feSeni 47 grantl zahajenych v pfedcho-
zich letech. Skoncila realizace 18 grantl a byly zahajeny préce
na 12 novych grantech.

Prostiedky ziskdvané z grant( jsou vyznamnym finanénim zdrojem
pro zajisténi provozu Centra. Vroce 2017 pokracovala realizace
projektu UdrZitelny rozvoj vyzkumu v Centru regionu Hana podpo-
feného z Narodniho programu udrZitelnosti |. Dotace je vyuZivana
na pokryti vyznamné &asti provoznich nakladl a k ndkupu naklad-
nych pfistrojh. Ziskana podpora na obdobi 2014 - 2018 ¢ini pres
393 miliond korun, celkové néklady projektu pfevysuji jednu miliar-
du korun, zbytek uhradi Centrum zvlastnich zdroju. Schvalena
podpora bude vyuZita k dosazeni novych mezinarodné uznatelnych
vysledk(d vyzkumu a vyvoje, k dalSimu rozvoji mezindrodni spolu-
prace, uplatnéni vysledkd v inovacich a k vytvofeni podminek
pro zaméstnance a mobilitu vyzkumnych pracovnikd.

Vroce 2017 byly opét vyuZivdny programy typu ,proof-of-
concept” (TACR GAMA) pro patentovou ochranu a dopracovani
komeréné nadéjnych vysledkd védy a vyzkumu. S vyuZitim téchto
finanénich zdroju je rychleji pfipravovana komercializace a vyhleda-
véani komerénich partnerd.

C. R HANA

Researchers of the Centre perform number of grant projects each
year financed from Czech and foreign grant providers. These funds
are important to support scientific activities of the Centre.

In 2017 the realization of 47 research projects started in previous
years continued. Realization of 18 grants were completed and work
on 12 new research projects stared.

Grant award incomes are a significant financial resource for opera-
tion of the Centre. Realization of project Sustainability of Research
Development at the Centre of the Region Hana supported by Na-
tional Sustainability Programme | continued in 2017. The project
covers significant part of operational costs and purchase of expen-
sive instruments. Financial volume of the grant is 393 million CZK
for the period 2014 — 2018, and total project costs are more than
1 billion CZK. The difference will be covered by the Centre using its
own sources. Financial support will be used to achieve new inter-
nationally acceptable R&D results to develop international cooper-
ation, to support innovation process and to prepare conditions for
employees and for mobility of researchers.

In 2017 financial sources of , proof-of-concept” type (TACR GAMA)
were used for industrial property rights protection and for finaliza-
tion of commercially perspective R&D results so commercialization
and search for potential commercial partners is accelerated using
these funds.

Akademicka prémie Praemium Academiae 2012, prof. DolezZel

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

AV CR

2012-2018

3911

GA13-08786S, Chromosomalni rameno 3DS pSenice seté: sekvence a

GACR

funkce v ramci allopolyploidniho genomu, Dr. Barto$

2013-2017 2288

Chromosome arm 3DS of bread wheat: its sequence and function in allopolyploid genome

LD14105, Vyvoj panelu markert pro genotypovani a molekularni charak-

MSMT CR

terizaci izolatt B. graminis f. sp. Hordei, Dr. Valarik

2014-2017 187

Development of marker panel for genotyping and molecular characterization of Blumeria

graminis f.sp. Hordei isolates

QJ1310227, Nové poznatky z biologie a epidemiologie patogenu fepky a
jejich rezistence k pesticidiim v podminkach Ceské republiky jako zékla-

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

KUS

2013-2017 119

GA15-19266S, Modus operandi cytokinin-vnimajicich histidin kinas

v rostlinach, Dr. Spichal

2015-2017

Modus operandi of cytokinin-sensing histidin kinases in plants

GJ15-08202Y, Syntéza novych brassinosteroidu a studium jejich interak-

ce s rostlinnymi a zivo¢iSnymi receptory, Dr. Kvasnica

2015-2017 1202

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

receptors

37
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QJ1510098, Nové linie pSenice pro efektivnéjsi vyuziti vstupl a s vyssi
odolnosti ke stresum, spoluresitel 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 cytokinin(

v modelovych rostlinach Physcomitrelly a kukufice se zaméfenim na
funkci nukleosidas, fesitel prof. Strnad (UEB AV CR, v.v.i), spolufesitel
Dr. Kopecny (UP v Olomouci)

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

TA04010627, Vyvoj biodegradabilnich funkénich folii a obalt

s obsahem Zivin a G¢innych latek pro uZiti v rostlinné produkci, Dr. Spi-
chal

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

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

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

THO01030748, Podpora émelaka v krajiné, spoluresitelé Ing. Dusek, Ing.
Duskova

Support of bumble-bees in landscape

QJ1510160, Nové technologie ziskavani biologicky aktivnich latek z
Iécivych a aromatickych rostlin jako zdroju G¢innych latek botanickych
pesticidl a potravinovych doplriku, spoluresitelé Ing. Dusek, Ing. Dus-
kova

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 Gc€inkd konopi, medu a propolis pro
podpurnou léébu infekci mlééné zlazy, spoluresitelé Ing. Dusek, Ing.
Duskova

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

GA15-19284S, Studium fosforylace KATANINU1 a Stépeni 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. DolezZel
Cooperation with Bioversity International on analysis and global preservation of banana
genetic diversity (BIOVERISTY)

LG15028, Zastoupeni Ceské republiky v Fidicim vyboru Evropské bio-
technologické federace, prof. Frébort

Representation of the Czech Republic in the Executive Board of the European Federati-
on of Biotechnology

GA16-04184S, Studium intracelularni distribuce cytokinint

a mechanismu jejich transportu do vakuol, feSitel Dr. Dolezal (UEB AV
CR, v.v.i.), spolureSitel Dr. Plihal (UP v Olomouci)

Study of the intracellular distribution of cytokinins and their transport to vacuoles
GA16-10602S, Vliv fytohormonu produkovanych houbami radu Hy-
pocreales na proces patogeneze, doc. Galuszka

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

GA16-22044S, Funkéni regulace fosfolipasy D alfa 1 prostfednictvim
MPK3- zavislé fosforylace, prof. Samaj

Regulation of phospholipase D alpha 1 function by MPK3-dependent phosphorylation
GA16-24313S, Charakterizace organizace mikrotubul béhem bunéc-
ného déleni, ristu a morfogeneze rostlin pomoci superresoluéni mikro-
skopie, Dr. Komis

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

GJ16-07366Y, Regulace enzymatickych aktivit v masozravych rostli-
nach, Dr. Pavlovi¢

Regulation of enzymes activities in carnivorous plants

GA16-16992S, Chromosomova genomika Agropyron cristatum, plané-
ho pfibuzného pSenice seté, Dr. Vrana

Chromosome genomics of Agropyron cristatum, a wild relative of wheat
GA16-08698S, Plvod a evoluce pohlavnich chromozom( u dvoudomé
rostliny Rumex acetosa, Dr. Hobza

Origin and evolution of sex chromosomes in the dioecious plant Rumex acetosa
Marie Curie Actions (Innovative Training Network), SE2B - Solar Ener-
gy to Biomass — optimization of light energy conversion in plants and
microalgae, spolureSitel Dr. Kourfil

GA16-21053S, Vyuziti pristupl ekologické genomiky k poznani adaptiv-
niho vyznamu dormance semen u bobovitych rostlin, spolufesitel., Dr.
Hybl

Ecological genomic approaches to uncovering the adaptive significance of seed dor-
mancy in legumes

C. R. HANA

2015-2017

2015-2017

2015-2017

2014-2017

2015 - 2018

2015 - 2018

2015 - 2018

2015-2017

2015-2017

2015-2017

2016 — 2018

2016 — 2018

2016 — 2018

2016 — 2018

2016 — 2018

2016 — 2018

2016 — 2018

2016 - 2018

2016 - 2018

1100

UP: 1 002
UEB: 1 045

1093

206

673

1307

561

2 063

1379

134

UP: 1375
UEB: 1 186

2210

1987

1690

1906

1343

965

51

414
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GA15-22276S Priprava transgennich rostlin se zvySenou rezistenci
GA CR proti stresu, spoluiesitelka, Dr. Ohnoutkova 2015 - 2017
Preparation of transgenic plants with increased stress resistance

7AMB16PL051 - Spoluprace rostlinnych hormont pfi kontrole progra-
mované bunééné smrti prostfednictvim regulace metabolism cytokinind,
MSMT Dr. Dolezal 2016 - 2017 92

Plant growth hormones crosstalk controls programmed cell death via regulation of cy-
tokinin metabolism

GA17-23702S, Kontrola organogeneze a meristémové aktivity
v modelovém Arabidopsis thaliana prostfednictvim rtiznych rostlinotran-
GACR skrip&nich faktort, Dr. Ikeda 2017-2019 2054

Distinct transcription factor families controlling meristem activity and organogenesis
in Arabidopsis

GA17-14007S, Modulace CDK a pfibuznych molekularnich cild u agre-
GA CR sivnich nehodkingskych lymfom, prof. Strnad 2017-2019 1888
Modulation of CDK and related molecular targets in aggressive non-Hodgkin lymphomas

GA17-13853S, Prostorova organizace jadra mezidruhovych kiizenct
GA CR rostlin, Dr. Kopecky 2017-2019 1085
Nuclear architecture in interspecific plant hybrids

GA17-17564S, Dynamika a evoluce multigennich lokust pro ribozomal-
GA CR ni RNA u Triticeae, Dr. Simkova 2017-2019 1674
Dynamics and evolution of multigene ribosomal RNA loci in Triticeae

GA17-06548S, Cizoroda DNA u jeément (Hordeum spp.) — jaké me-
chanismy na genomické drovni podporuji horizontalni pfenos gent u
GACR trav, spolufesitel Dr.SafaF 2017-2019 1043
Foreign DNA in barley (Hordeum spp.) — are there any genomic enablers of horizontal
gene transfer in grasses?

7AMB17FR048, Srovnavaci studie zakladani nodalnich korenl u ryze

MSMT a jeémene na molekularni a bunééné Grovni, Dr. Bergougnoux-Fojtik 2017-2018 54
A comparative study of crown-root initiation at cellular and molecular levels in two cere-
als: barley and rice

NOVE ZiSKANE GRANTY SE ZAHAJENIM RESENi V ROCE 2018
NEW GRANTS TO BE REALIZED FROM YEAR 2018

18-12178S, Neobvyklé strategie regulace svétla absorbovaného fotosystémem Il u
GACR smrku ztepilého, Dr. Kouil 2018 - 2020
Unusual light management strategies of Photosystem Il in Norway spruce.
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PROJEKTY SMLUVNIHO VYZKUMU A KOMERCIALIZACNI AKTIVITY

V roce 2017 bylo realizovano vice nez 60 zakazek smluvniho vyzku-
mu v hodnoté 4,8 mil. K¢.

Mezi tyto zakazky patfi napfiklad vysoce specializované analyzy,
kvantifikace obsahu fytohormon( v dodanych rostlinnych materia-
lech, polni pokusy, udrzovaci Slechténi, navrh a optimalizace pés-
tebnich postuptd, mikroskopickd méreni, ICP-MS analyzy, tfidéni
chromozom psenice a izolace DNA, vytvoreni struktury bionano
optické mapy apod. Pfi realizaci téchto zakdzek jsou vyuZivany
zkusenosti a know-how ziskané védeckymi pracovniky Centra.

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

Pro vyhledavani novych spolupraci s firmami se Centrum Gcastni
akci zamérenych na pfimé setkavani s komercnimi subjekty (B2B
meetingy, ,120 sekund”) a intenzivné vyuZiva programu Inovacéni
vouchery z programu OP PIK. V roce 2017 bylo dokonéeno pét
zakazek pro firmy s vyuZitim tohoto programu. Déle bylo ve spolu-
praci s firmami podano pét novych projektd u podporu z OP PIK,
podprogram Inovacni vouchery s pldnovanou realizaci 2018. Za-
stupci Centra se Ucastni pracovnich setkani s firmami na téma
inovace v Olomouckém kraji a odbornych veletrh( v CR i zahraniéi.

K pripravé komercializace pfispiva i projekt ziskany Univerzitou
Palackého ,Efektivni transfer znalosti Univerzity Palackého
v Olomouci do praxe” z programu TA CR GAMA. V roce 2017 do-
konéilo jedno z pracovist projekt FeSici dopracovani latky
s vyhledem komercializace v kosmetice a jeden novy projekt byl
zahdjen. V roce 2017 byla uzaviena licen¢ni smlouva na latku do-
pracovanou podporou tohoto programu pred dvéma lety. Nabyva-
telem licence je Ceskd spoleénost vyvijejici a vyrabéjici prostiedky
pro oSetreni rostlin pusobici nejen na ceském trhu.

V roce 2017 pokracovalo vyhledavani a jednani s potencialnimi
zajemci o vybrané dopracované a pro komercializaci pfipravené
vysledky CRH a k podpisu se podafilo pfipravit smlouvu o poskytnu-
ti dvou latek na jednorocCni testovani spolec¢nosti z Velké Britanie.

V prehledu niZze jsou uvedeny nékteré spolecnosti a instituce,
pro které byly v roce 2017 provedeny zakazky smluvniho vyzkumu,
nebo se kterymi probihala dlouhodoba vyzkumna spolupréce.

AgroBioChem, s.r.o.

Algamo s.r.o.

Allivictus, s.r.o.

Bioversity International

Cerny Seed s.r.o.

Cesky mak s.r.o.

CEZEA - slechtitelska stanice, a. s.
Farmak a.s.

Fakultni nemocnice Ostrava
Fakultni nemocnice Olomouc
CHEMAP AGRO s.r.o.

Ing. Jan Nedélnik

Instytut Genetyki Roslin PAN
Instituto Nacional de
Investigaciones Agropecuarias

Mendelova univerzita v Brné

Mykologicky klub Pardubice
OlChemIm s.r.o.

Teva Czech Industries
TRISOL farm s.r.o.

nad Labem
Univerzita Karlova

nadndrodni spole¢nost
kanadska spole¢nost

Udélené patenty
Patents granted

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

UEB AV CR, V.V.I.
(v TIS. KC)
IEB AS CR
(IN THOUSANDS CZK)

3329 1154

Zapadoceska univerzita Plzen

Number of contractual research projects reached 60 in total
volume 4,8 mil. CZK in year 2017.

Contractual research projects were similar to previous years, i.e.
precise analyses and phytohormones content quantification
in delivered plant samples, field trials and breeding, development
and verification of cultivation technology, microscopy imaging,
wheat chromosomes sorting and isolation, ICP-MS analyses
and bionano optical structure preparation etc.. Implementation
of the above mentioned projects has been enabled by the expert
know-how of our researchers.

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

The Centre takes part in different business events (B2B meetings,
“120 seconds”) and actively participates in the program of Innova-
tion Vouchers (Operational Programme Enterprise and Innovations
for Competitiveness - OP PIK programme). Five “innovation vouch-
er” projects were finished in 2017. Five new “innovation voucher”
projects co-funded by OP PIK were submitted in cooperation with
local commercial partners mostly from Olomouc region. Realization
of these projects will be performed in year 2018. Representatives
of the Centre participated in many meetings with companies fo-
cused on innovations in the region and in trade fairs in Czech Re-
public and abroad.

Preparation of commercialization is also supported by “Effective
transfer of Palacky University Olomouc results into praxis“ grant
obtained by Palacky University from TA CR GAMA programme. One
subproject from the scope of this grant was finished in year 2017
and another one was newly started. In year 2017, a new license
agreement with Czech agrochemical company was signed and it
means practical application of new compound that was prepared
for commercialization with this support two years ago.

Search for potential business partners and different business
meetings took place in year 2017 and one Material Transfer Agree-
ment for one-year testing of two compounds was agreed with
a company from Great Britain.

Below are listed some companies and institutions for which con-
tractual research projects or joint development projects were
realized in year 2017.

Jihogeska univerzita v Ceskych Budéjovicich

Muzeum Vychodnich Cech v Hradci Kralové

Shimadzu Handels GmbH - organizaéni slozka

Univerzita Jana Evangelisty Purkyné v Usti

VURYV, V.V.I SOUCET
(v TIS. KC) (v TIS. KC)
CRI SUMMARY

(IN THOUSANDS CZK) (IN THOUSANDS CZK)

306 4789



Objem smluvniho vyzkumu v letech 2011 - 2017
Volume of contractual research in years 2011 - 2017

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

Contractual research volume (mil./CZK)

2012

8 856

C. R HANA

2013 2014 2015 2016 2017

7 496 15401 18*2)79

7 083 4789

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

VYZNAMNE AKCE CENTRA V ROCE 2017

Rozsifeni vyzkumného tymu UEB ze zahranici

Olomoucké Centrum strukturni a funkéni genomiky rostlin UEB,
které je soucasti Centra regionu Hand pro biotechnologicky a ze-
médeélsky vyzkum (CRH), rozsifi svij védecky tym. Z némeckého
Ustavu Maxe Plancka pro vyzkum $lechtitelstvi rostlin v Koliné
nad Rynem presla celd vyzkumna skupina pod vedenim molekular-
niho biologa Dr. habil. AleSe Pecinky, Ph.D.. Dr. Pecinka je absol-
ventem Univerzity Palackého v Olomouci a spolu s nim pfichazi tfi
doktorandi a jeden postdoktorand. Jedna se o vyznamné rozsireni,
protoZze pfichod celé védecké skupiny z prestizniho pracovisté je
vyjime¢nou udalosti. Skupina se bude zabyvat studiem chromatinu,
komplexu DNA a protein, coZ znamend rozsifeni vyzkumu
od metod cteni dédicné informace k interpretaci samotné dédicné
informace a ke studiu dGvodl pro¢ na jejim zakladé vznikaji nové
typy bunék a rtizné orgdany rostliny.

Dr. Pecinka ziskal v roce
2017 prestizni Fellowship
J. E. Purkyné AV CR na vé-
deckou ¢innost v oblasti
analyzy struktury a funkce
jaderného genomu rostlin.
Cilem Fellowshipu J. E. Pur-
kyné pro vyznacné perspek-
tivni védecké pracovniky je
ziskat pro pracovisté AV CR
vynikajici  tvaréi  védce
ze zahranici, a to jak védce
Ceského plvodu pracujici
dlouhodobé v zahranidi, tak
Spickové védce zahranicni,
zpravidla mladsi 40 let,
a zajistit jim na pracovistich
AV CR pFiméfené finanéni
ohodnoceni. Fellowship J. E. Purkyné se poskytuje nejdéle na dobu
5 let.

Ctvrty roénik konference Biotechnology of Plant Products — Green
for Good IV

Centrum regionu Hand pro biotechnologicky a zemédélsky vyzkum
a Evropska biotechnologicka federace usporadalo v ve dnech 19-
22. ¢ervna 2017 jiz IV.roénik mezindrodni konference Biotechnolo-
gy of Plant Products — Green for Good. Obé poradajici instituce
letos poprvé doplnila i Evropska fytochemicka spolecnost.

Program akce byl rozdélen do osmi sekci vénovanym napfriklad
biologicky aktivnim latkdm z rostlin, genetice a genomice, fytoche-
mické analyze, molekuldrnimu farmareni, stresovym faktorim
u rostlin ¢i interakcim mezi rostlinami a mikroorganismy. K nejvy-
znamnéj$im hostim patfil Clint Chapple z Purdue University ¢i
Patrick Schnable z lowa State University v USA. Konference se
zUCastnilo pfiblizné 170 vyzkumnik(. Védecky program, prednaseji-
ci, pocet Ucastnik( i organizace akce byla velmi pozitivné hodnoce-
na jak ucastniky, tak prednasejicimi.

Soucasti zavére¢ného ceremonialu bylo predani diplomi za nejlep-
Si postery, kterych bylo pfihlaseno okolo jednoho sta. Podle hodno-
titeld byla jejich Uroven vysokd, hodnoceni a vybér proto nebyly
snadné. Hodnocena byla jak védeckd ¢ast, tak zplUsob zpracovani

Expanding IEB research team

Olomouc Centre for Structural and Functional Plant Genomics
at Institute of Experimental Botany (IEB), which is a part of CRH,
will expand its scientific team. IEB will welcome an entire research
group from German Max Planck Institute for Plant Breeding Re-
search in Cologne under the leadership of a molecular biologist
Dr. habil. Ales Pecinka, Ph.D. Dr. Pecinka is a graduate of Palacky
University. Along with him there are three Ph.D. students and one
post-doc joining IEB. This is a significant extension, as the arrival
of the entire scientific group from a prestigious workplace is
an exceptional event. The group will deal with study of chromatin,
DNA complex and proteins, which means extending research from
methods of reading DNA to interpreting DNA itself and studying
the reasons why new types of cells and different organs of plants
are emerging on its basis.

Dr. Pecinka won the prestig-
jous Fellowship of J.E.
Purkyné ASCR in 2017
for scientific activity in the
field of analysis of structure
and function of nuclear ge-
nome of plants. The objective
of J. E. Purkyné Fellowship is
to attract outstanding crea-
tive scientists from abroad
to work in research institutes
of the Czech Academy
of Sciences, both Czech scien-
tists working abroad for
a long-time period and top
foreign  scientists, usually
under forties, that are to be
ensured adequate financial
evaluation at CAS Institutes. The Fellowship is granted for a maxi-
mum of five years.

Fourth year of Biotechnology of Plant Products conference -
Green for Good IV

Centre of the Region Handa for  Biotechnological
and Agricultural Research together with the European Federation
of Biotechnology held the fourth international Conference on Bio-
technology of Plant Products - Green for Good on 19"-22™ June
2017. For the first time, the two organizing institutions were joined
by European Phytosanitary Society.

The scientific program was divided into eight sections devoted to,
for example, biologically active substances from plants, genetics
and genomics, phytochemical analysis, molecular fertilization,
stress factors in plants, and interactions between plants and micro-
organisms. Clint Chapple of Purdue University or Patrick Schnable
of lowa State University both in USA were two of the most promi-
nent guests. Approximately 170 researchers participated in the
event. The scientific program, selection of speakers, number of
participants as well as organization of the event were very positive-
ly evaluated by both participants and speakers.

Part of the final ceremony was awarding diplomas for the best
posters. According to the evaluators of approximately 100 posters,



posterll. Tematické zastoupeni bylo pestré a i ocenéné prace byly
z rhznych oblasti, takZe reprezentovaly vSechna klicova témata
konference. Ocenéni ziskali student biochemie z Pfirodovédecké
fakulty Univerzity Palackého v Olomouci Petr Vorika, Cintia Mar-
chetti z CRH, Johanna Lethin z University of Gothenburg ve Svédsku
a Poonam Sinhg z Technické univerzity v Braunschweigu, Némecko.

Zastupkyné National Science Foundation navstivily védecka cen-
tra

Dvé védecka centra, Centrum regionu Hand pro biotechnologicky
a zemédélsky vyzkum a Regionalni centrum pokrocilych technologii
a materiald navstivily dvé zastupkyné americké National Science
Foundation Sonia Ortega a Roxanne Nikolaus. Olomouc byla
i diky pozvani rektora Jaroslava Millera jednou ze zastavek béhem
jejich ¢tyifdenniho turné po Ceské republice. Cilem bylo seznamit
zastupkyné grantové agentury, ktera udéluje penize na zakladni
vyzkum ve Spojenych statech, s vyzkumnymi sméry obou center.
Navstivily instituce, které utvareji systém a politiku vyzkumu
a vyvoje, a také predni vyzkumna centra, mezi nimi i obé vyzkumna
centra v arealu prirodovédecké fakulty na ulici Slechtitel(. Potési-
telné je, Ze se informace o vysoké kvalité vysledkl obou center
i infrastruktury déle rozsifi i v USA.

Kromé Univerzity Palackého byla souéasti programu i navstéva tri
brnénskych univerzit a Ceského vysokého uceni technického
v Praze.

Védecky tym UEB se podilel na tiplném piecteni genomu jeémene

Mezindrodnimu tymu védcl se po mnohaletém Usili podafilo ziskat
celou dédi¢nou informaci jemene, vyznamné obiloviny vyuZivané
predevsim jako krmivo pro hospodarska zvifata. O Uspéchu infor-
movalo Mezinarodni konsorcium pro sekvenovani genomu jeCme-
ne (IBSC) a vySel o ném ¢lanek v prestiznim Casopise Nature. Podil
na ném ma i védecky tym Ustavu experimentélni botaniky Akade-
mie véd CR (UEB), které je partnerskym pracovistém Centra regio-
nu Hand pro biotechnologicky a zemédélsky vyzkum, vedeny prof.
Jaroslavem Dolezelem.

Uplné precteni dédiéné informace jeémene je vysledkem deseti let
intenzivni prace a jedna se zatim o nejvétsi genom precteny v tako-
vé kvalité. Prace na projektu byly velmi narocné, protoze dédi¢na
informace jeCmene se sklada z péti miliard pismen, tedy je o polo-
vinu vétsi nez genom clovéka. Tato velikost je dana pfitomnosti
takzvanych repetitivnich sekvenci DNA, které tvofi asi osmdesat
procent genomu. Sekvence se opakuji ve stejné podobé na mnoha
mistech, a proto je velmi obtizné urdit jejich polohu a sestavit je
do vétsich celka.

Do ziskani a zpracovani vSech dat byly zapojeny tymy z Némecka,
Velké Britanie, Ciny, Austrélie, Danska, Finska, Svédska, Svycarska,
USA a také Ceské republiky. K dosaZeni vysledku vyznamné pFispé-
lo vyuZiti novych technologii, véetné takzvané metody Hi-C.
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their level was very high and comparable, therefore the evaluation

and selection of three best contributions was not easy. Both

the scientific value and the graphics were taken into account.

The thematic representation was diverse and the award-winning

posters were from different areas, so they represented all the key

topics of the conference. The prizes were awarded to Petr Vorika
from Palacky University, Cintia Marchetti from
CRH, Johann Lethin of the University of
Gothenburg in Sweden, and Poonam Sinhg of
the Technical University in Braunschweig,
Germany.

Representatives of the National Science
Foundation visited science centres

The two scientific centres, CRH and RCPTM,
have been visited by two representatives of
the American National Science Foundation
Sonia Ortega and Roxanne Nikolaus. Thanks
to the invitation of Rector Jaroslav Miller,
Olomouc was one of the stops during their
four-day tour of the Czech Republic. The aim
of the visit was to acquaint the representatives
of a grant agency that supports basic research
in the United States with research intentions
of both centres. They have visited institutions
that form the R & D system and policy, as well
as the leading research centres, including the
two at the Faculty of Science in Holice. It is gratifying that infor-
mation on the high quality of research results and infrastructure of
both centres will be further expanded in the United States.

In addition to Palacky University, their program included a visit
of three universities in Brno and Czech Technical University
in Prague.

IEB research group participated in complete reading of barley
genome

International team of scientists, after many years of effort, has
been able to get all the genetic information of barley, major cereal
used primarily as a livestock feed. The international consortium
for barley genome sequencing (IBSC) has informed about the suc-
cess and it was published in Nature. The scientific team of Institu-
tion of Experimental Botany, a partner institution of CRH headed
by prof. Jaroslav DoleZel has significantly contributed to this
achievement.

Complete reading of the genetic information of barley is the result
of ten years of intensive work and it is now the largest genome
read in such a quality. The work on the project was very demand-
ing, because barley genetic information consists of five billion
letters, i.e. half the size of human genome. This size is due
to the presence of so-called repetitive DNA sequences, which make
up about eighty percent of the genome. Sequences are repeated
in the same form in many places, so it is very difficult to determine
their location and assemble them into larger units.

Research teams from Germany, Great Britain, China, Australia,
Denmark, Finland, Sweden, Switzerland, the United States
and the Czech Republic were involved in the acquisition and pro-
cessing of all data. The use of new technologies, including the so-
called Hi-C method, contributed significantly to the achievement.

The Centre for Structural and Functional Plant Genomics of IEB was
involved in reading barley genome from the very beginning. Ob-
taining such a high-quality barley sequence is conditioned
by a combination of classic older techniques and the latest genome
reading methods. The workplace was among the lead authors
of the first version of barley genome published in 2011, which was
obtained using our chromosome isolation method. As a result,
the first version of the barley genome was obtained at that time,
which greatly accelerated the sequencing process. In recent years,
the workplace has been involved in the project with state-of-the-
art optical mapping, which eliminates the problem of compiling
areas containing repetitive DNA sequences. The main input was



Centrum strukturni a funkéni genomiky rostlin UEB se podilelo
na ¢teni genomu jeémene od samého zacatku. Ziskani tak kvalitni
sekvence jecmene podminéno kombinaci klasickych starsich tech-
nik a nejnovéjsich metod ¢teni genomu. Pracovisté bylo mezi hlav-
nimi autory prvni verze genomu je¢mene publikované v roce 2011,
ktera byla ziskdna pomoci nasi metody izolace chromozomu. Diky
tomu se uz v té dobé podafilo ziskat prvni pracovni verzi genomu
jeCmene, kterad znacné urychlila dalsi postup sekvenovani. V po-
slednich letech se pracovisté na projektu podilelo nejmodernéjsi
technikou tzv. optického mapovani, kterd umozriuje Fesit problém
pfi sestavovani oblasti obsahujicich repetitivni sekvence DNA.
Hlavnim vkladem byla pfiprava vysoce kvalitni DNA, kterd je
pro tuto metodu nezbytna.

Dosud nejvétsi genom precteny v takové kvalité byl genom kukufi-
ce, ktery je ale ve srovnani s je¢menem polovi¢ni. JeCmen také
patfi do jiné skupiny obilovin, a proto tento vysledek usnadni véd-
clm préci pfi ¢teni genomu psenice a Zita. Pfedevsim viak pomuize
pfi Slechténi novych odrid jemene odolnych vuci klimatickym
zménam, skadctim a chorobam.

Vysledek mezindrodni spoluprace je velmi vyznamny, protoze nyni
je pro tak vyznamnou plodinu k dispozici kniha, kterd podrobné
popisuje jeji dédi¢nou informaci. Lze v ni hledat mista odpovidajici
za agronomicky duleZité znaky, a tim podstatné urychlit ziskavani
DNA markerd pro $lechténi a izolaci dileZitych gend. Pfindsi také
nové moznosti odhalovat, jak DNA ovliviiuje vzhled rostliny, jeji
reakce na vnéjsi podminky a podobné.

Dostupnost kvalitni sekvence je¢mene bude mit v budoucnu velky
vyznam pfi vyuZzivani novych metod editace genomu. Umozni najit
urcitou oblast dédi¢né informace, kterou bude tfeba modifikovat
a s velkou presnosti zménit pofadi pismen v dédi¢né informaci.

Tym profesora Dolezela se podili i na dalSich dvou prestiznich pro-
jektech, a to ¢teni genomu psenice a Zita.

Vceli den navstivili véelafi i laici

Véely a jejich role opylovacl pfi praci s genetickymi zdroji zelenin
a specialnich plodin byly hlavnim tématem Vceliho dne, ktery se
ve stfedu uskutecnil na pozemcich olomouckého pracovisté Vy-
zkumného Ustavu rostlinné vyroby (VURV) v holickém aredlu. Vée-
lafi si z néj odnesli fadu praktickych rad a poznatkd, navstévnici se
seznamili rovnéz se vcelimi produkty a ochutnali i domaci turecky
med.

Smyslem akce bylo sezndmit navstévniky
s problematikou opylovéni. Vcely jsou na
pracovisti VURV vyuzivany pro opylovani
cizosprasnych rostlin. VyuZiti véel nahra-
zuje rucni opylovani a pfindsi levnéjsi
a hlavné Gplné opyleni viech kvéta.

Olomoucké pracovisté VURV, které je
soucasti Centra regionu Hand pro biotech-
nologicky a zemédélsky vyzkum, chova
zhruba dvé desitky kmenovych vcelstev.
Z nich kazdoroc¢né ptipravi 120 az 140
oddélkl, které davaji do izolacnich kleci,
v nichZ se rostliny péstuji. Mladé vcely se
v nich doZivaji vyssiho véku nez v béiné
ptirodé. Divodem je dobré zasobovani
potravou a kratka délka letu k rostlinam.
Véely tu chovaji vyhradné kvili opylovani,
nikoli na med.

Navstévnici se dozvédéli napfiklad i to, jak
se mohou branit chorobam vcel. Dozvédeé-
li se rovnéZ o novince, jiz je chov vcel
v otevienych ulech. Jeden ul se nachazi
i na poli v holickém arealu. Je to zpUsob,
ktery by mohl byt pouZitelny i pro velko-
plosné opylovani komercéné péstovanych
plodin. Vcely v tomto Ulu maji vétsi roz-
hled, jsou v lepsim zdravotnim stavu,
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the preparation of high quality DNA, which is necessary for this
method.

So far, the largest genome read in such a quality was the maize
genome, which is half the size of barley. Barley also belongs
to another group of cereals, and this result will make it easier
for scientists to work with wheat and rye genomes. Above all, it
will help in breeding new varieties of barley resistant to climate
change, pests and diseases.

The outcome of international co-operation is very important, be-
cause a book is now available for such a significant crop, detailing
its genetic information. It is possible to search for sites correspond-
ing to important agronomic features, and thus to substantially
accelerate the acquisition of DNA markers for breeding and isola-
tion of important genes. It also brings new possibilities to reveal
how DNA affects the appearance of the plant, its reaction to exter-
nal conditions, etc.

The availability of a high-quality barley sequence will be of great
importance in the future while using new genome editing meth-
ods. It will allow for finding an area of genetic information that
needs to be modified and with great precision to change the order
of the letters in DNA.

Professor Dolezel's team is also involved in two other prestigious
projects, namely the reading of wheat and rye genomes.

Day of bees at CRI attended by beekeepers as well as laymen

Bees and their role as pollinators in working with genetic sources
of vegetables and special crops were the main theme of the Day
of bees, which took place in Crop Research Institute (CRI). Visitors
have learnt a lot of practical advice, become familiar with bee
products and also tasted homemade Turkish honey.

The purpose of the event was to inform visitors about pollination
issues. Bees at CRI are used for pollination of cross-pollinated
plants. The use of bees replaces manual pollination and brings
about cheaper and, what is more, complete pollination of all the
flowers.

The Olomouc workplace of CRI, which is a part of CRH, carries
about two dozen tribal bee colonies. Each year, they prepare 120
to 140 separations that are put into isolation cages where plants
are grown. Young bees survive in these cages longer than in the
wild. The reason is good
food supply and short
flight to plants. Bees

are kept exclusively
for pollination, not
for honey.

Visitors also learned
how to prevent bee
diseases and about
a novelty in beekeep-
ing, which is breeding
in open hives. One such
hive is also located
in an experimental field
of CRI. It is a way that
could be used for large-
scale pollination
of commercially grown
crops. Bees in this hive
have a bigger view, are
in better health, they
do not lose energy
on hive cooling and are
much calmer. These
hives are also cheaper.

More than 70 visitors
came to the Day
of bees, some are re-
turning to it regularly,
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neztraci energii na chlazeni Ulu a jsou podstatné klidnéjsi. Tyto uly
jsou navic levnéjsi.

Na Vceli den pfiSlo pfes 70 navstévnik(. Néktefi se na néj vraceji
pravidelné, nechybéli ale ani novi Ucastnici. Z jejich hodnoceni
vyplyva, Ze pfedavané informace a poznatky jsou jinde nedosazitel-
né a ocenuji i praktické zkusenosti.

Olomoucké pracovisté VURV pecuje o geneticky material zelenin,
aromatickych, kofenovych a lécivych rostlin. Rostliny se zde péstuji
na plose zhruba deseti hektard.

Polni kazani pro laiky i odborniky

Dne 14. ervna 2017 usporadali pracovnici VURV, v.v.i., Sekce apli-
kovaného vyzkumu zelenin a specialnich plodin na svém pracovisti
v Olomouci jiz tradiéni Polni kazani, kterého se zucastnilo
pres sedmdesat ndvstévnikd odborné i laické verejnosti.

Vedouci vyzkumného tymu Genetické zdroje zelenin a specialnich
plodin Ing. Miroslav Hybl, Ph.D. v Gvodu Uc¢astniky kratce seznamil
s problematikou prace s kolekcemi genetickych zdroji zelenin,
1é¢ivych, aromatickych a kofeninovych rostlin (LAKR), ktera je fese-
na v ramci Nérodniho programu konzervace a vyuzivani genetic-
kych zdroju rostlin a agro-biodiverzity. Potom dostali slovo jednotli-
vi kurdtofi, ktefi podrobné pohovofili o kolekcich brukvovitych,
tykvovitych, kofenovych, cibulovych a saldtovych zelenin, zahrad-
nich luskovin a LAKR. Navstévnici si prohlédli regeneraci genetic-
kych zdroji zelenin a LAKR v technickych izolatorech
a v polnich kolekcich a seznamili se s polnimi experimenty probiha-
jicimi v rdmci Institucionalniho zdméru a projektt NAZV a TACR.
Soucasti Polniho kazani bylo i poradenstvi, kdy byly pfimo na misté
zodpovézeny dotazy navstévnikd a tradi¢ni ochutnavka bylinkovych
sirupl. Polni kdzéni patfi k oblibenym akcim pofadanym na nasem
pracovisti, coZz ukazal i leto$ni velmi hojny pocet Gcastnik(l z fad
odborné i laické verejnosti.

Pfredstaveni novych technologii podnikatelim

Moznosti vyuZiti novych biotechnologii a nanotechnologii v praxi
prezentovali podnikatelim zastupci Centra regionu Hana pro bio-
technologicky a zemédélsky vyzkum (CRH) a Regionalniho centra
pokrocilych technologii a materidlt (RCPTM) pfirodovédecké fakul-
ty dne 30. listopadu 2017. Do holického aredlu zavitali na konci
listopadu na akci Okno do svéta vyzkumu pro podnikatele zastupci
desitky firem i spolupofadajici Krajské hospodarské komory Olo-
mouckého kraje.

Hlavnim smyslem akce bylo predstavit firmam nové vysledky védy
a vyzkumu, které jsou jiz aplikovatelné v praxi. Firmy je mohou
vyuzit pro inovaci stavajicich vyrobku, uvedeni novych produktd
na trh, pro optimalizaci svych vyrobnich procest a podobné. Minu-
|é zkusenosti ukazuji, Ze jiz v pribéhu akce nebo po jejim skonceni
nasleduji jednani o pfipadné spolupraci. Mize to byt spolecny
projekt, zakazka, konzultace a podobné. Prvotni ndméty se pak
precizuji a nékteré dojdou aZz do praxe. Letos byly prezentovany
napfiklad nové latky pro agrochemikdlie, nové derivaty cytokininG

C. R. HANA

some arrived for the first time. They appreciate the information,
knowledge and practical experience which are difficult to attain
elsewhere.

The Olomouc workplace of CRI carries out genetic material of vege-
tables, aromatic, root and medicinal plants. Plants are grown
on an area of about ten hectares.

Field sermons for laymen and experts

Oon 14™June, 2017, the staff of Section of Applied Research
on Vegetables and Special Crops at CRI organized a traditional Field
Sermon attended by over 70 visitors of expert as well as general
public.

At the beginning Miroslav Hybl, research team leader
of Genetic Resources of vegetables and special crops department,
briefly introduced the main issues of working with collections
of genetic resources of vegetables, medicinal, aromatic and culi-
nary plants (MAPs). Their research is carried out within National
Program for Conservation and Use of Plant Genetic Resources and
Agro-Biodiversity. Then it was turn for the curators to present
detailed data about the collections of crucifers, pumpkins, root,
onion and salad vegetables, garden legumes, vegetables and MAPs.
Visitors saw the regeneration of vegetable sources and MAPs in
technical isolators and familiarized themselves with field experi-
ments within the Institutional plan and projects of NAZV and TACR
projects. Important parts of the Field Sermon are traditionally Q
and A and herbal syrup tasting. Field sermons are among the popu-
lar events organized in our workplace, as demonstrated by this
year's very large number of professional as well as lay participants.

Introduction of new technologies to entrepreneurs

The possibilities of using new biotechnologies and nanotechnolo-
gies in practice were presented to entrepreneurs by representa-
tives of the Centre of the Region Hana for Biotechnological
and Agricultural Research (CRH) and the Regional Centre of Ad-
vanced Technologies and Materials (RCPTM) of the Faculty of Sci-
ence on 30" November, 2017. At the end of November, represent-
atives of dozens of companies and co-organizing Regional Chamber
of Commerce attended an event called "Window into the World
of Research".

The main purpose of the event was to present to companies new
results of science and research that are already applicable in prac-
tice. Companies can use them to upgrade existing products, launch
new products, optimize their production processes, and so on. Past
experience shows that negotiations about cooperation are already
taking place during or after the event. It can be a joint project,
a contract, a consultation, and so on. Initial ideas are then being
polished and some come to practice. New substances for agro-
chemicals, new derivatives of cytokinins for plant biotechnology,
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pro rostlinné biotechnologie, chemické analyzy ,na miru“ ¢i vyuziti
nanocastic stfibra napfiklad pro antibakterialni povrchy ¢i prisady.

Obé védecka centra hodlaji zintenzivnit spolupraci s Krajskou hos-
podaiskou komorou Olomouckého kraje, kterd by diky svym kon-
taktlm s firmami mohla sehrat roli mediatora. Stejny zajem vyjadfil
i predseda KHK Olomouckého kraje a viceprezident Hospodarské
komory CR Bofivoj MinaF. Hospodarska komora povaiuje za vy-
znamné propojit vyzkumna centra s konkrétnimi podnikateli. Vice-
prezident Minaf ocenil konkrétni vystupy vyzkumu a vyvoje, se
kterymi je mozné oslovit potencialni cilové odbératele a zajemce
z fad firem, mezi nimiz poptavka po podobné spolupréci existuje.

Soucasti akce byly i prohlidky vybranych pracovist obou védeckych
center.

CRH partnerem 5. Neformalniho proteomického setkani

CRH bylo jednim z partnerd 5. Neformalniho proteomického setka-
ni, které probéhlo v Moravském muzeu v Brné v obdobi 30. listopa-
du - 1. prosince 2017. Poradatelem tradi¢ni akce je Proteomicka
sekce Ceské spolecnosti pro biochemii a molekularni biologii,
v jejimz vyboru je dlouholetym ¢lenem Marek Sebela z CRH. Sou-
Casti programu bylo 12 pfednasek a 24 miniprezentaci a také vyhla-
Seni Ceny Josefa Chmelika za nejlepsi ceskou proteomickou publi-
kaci zvefejnénou v roce 2016. Tuto cenu ziskal Ondrej Vit
z vyzkumného centra BIOCEV ve Vestci u Prahy.

C. R HANA

tailor-made chemical analyzes, or the use of silver nanoparticles
for antibacterial surfaces or additives, have been presented this
year.

Both scientific centres intend to intensify their cooperation with
the Regional Chamber of Commerce, which thanks to their con-
tacts with companies could play the role of mediator. The same
interest was expressed by the Chamber’s Chairman and Vice-
President of the Czech Chamber of Commerce Bofivoj Minaf. The
Chamber of Commerce considers it important to link research
centres with specific entrepreneurs. Vice-President Minar praised
the specific outputs of R & D that can reach potential target cus-
tomers and business owners interested in such cooperation.

Part of the event was also a tour of selected workplaces of both
science enters.

CRH took part in organizing 5™ Informal Proteomic Meeting

CRH was one of the partners of the 5™ Informal Proteomic Meeting
that took place at the Moravian Museum in Brno in the period
of 30™ November - 1¥' December 2017. The organizer of this tradi-
tional event is the Proteomic Section of the Czech Society for Bio-
chemistry and Molecular Biology (Marek Sebela from CRH is
a longtime member of the Committee). The program included 12
lectures and 24 minipresentations as well as the ceremony
of transferring the Josef Chmelik Award for the best Czech proteo-
mic paper published in 2016. This award was bestowed to Ondrej
Vit from the BIOCEV Research Center in Vestec near Prague.
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OCENENI VYSLEDKU VEDECKYCH PRACOVNIKU CENTRA

AWARDS TO SCIENTISTS OF THE CENTRE

Ceny feditele CRH udéleny 20 védcim

Soucasti 15. zasedani Védecké rady CRH 12. prosince 2017 bylo
i udéleni Ceny feditele CRH 2017.

Celkem 20 ocenéni ziskali autofi vyznamnych védeckych publikaci,
patentu, grantl a aplikovaného vysledku vyzkumu. U publikaci jsou
objektivnimi kritérii naptiklad hodnoceni ¢asopisu v ramci ostatnich
CasopisU oboru, originalita tématu a $itka zdbéru publikace a jeji
predpoklddany dopad na Sirsi ¢i uzsi védeckou komunitu, vyuZitel-
nost vysledk( a dale také mira zastoupeni autorli z CRH v tymu.
Pfi vybéru z nominaci za ziskany grant se vychazi z objemu ziska-
nych prostiedk a miry spoluprdce mezi vice oddélenimi centra.
V pfipadé hodnoceného smluvniho vyzkumu je posuzovan prede-
vsim objem ziskanych financnich prostiedk(. Ocenéni védecti pra-
covnici jsou uvedeni nize dle jednotlivych kategorii.

Director’ s Award for Excellence fo 20 scientists

Director’ s Awards for Excellence were granted during 15%
meeting of the Scientific Board of the Centre on 12™ December
2017.

In total, 20 scientists of outstanding papers, patent, grants and
applied scientific result were awarded. For publications there are
objective criteria for example journal ranking, topic originality and
scope of the paper and its expected impact on scientific communi-
ty, results utilisation, rate of CRH co-authors in the team, etc.
Grants are evaluated with respect to financial volume and coopera-
tion among CRH departments. For contractual research projects is
decisive especially financial volume.

Awarded scientists are listed below according to the categories.

Kategorie ,,védecka publikace” (SCIENTIFIC PAPERS)

1. Martina Kopecna

Kopetna M, Vigouroux A, Vilim J, Kon&itikova R, Briozzo P, Hajkova E, Jaskové L, von Schwartzenberg K, Sebela M, Moréra S, Kopeény D
(2017) The ALDH21 gene found in lower plants and some vascular plants codes for a NADP+-dependent succinic semialdehyde dehydroge-
nase. Plant Journal 92, 229-243; DOI: 10.1111/tpj.13648

IF =5,901; journal ranking 13/212 (6 %)

2. Ravindra Kale

Kale R, Hebert AE, Frankel LK, Sallans L, Bricker TM, Pospisil P (2017) Amino acid oxidation of the D1 and D2 proteins by oxygen radicals
during photoinhibition of photosystem Il. Proceedings of the National Academy of Sciences of the United States of America 114, 2988-2993;
DOI: 10.1073/pnas.1618922114

IF =9,661; journal ranking 4/64 (6 %)

3. Andrej Pavlovic¢

Pavlovi¢ A, JakSova J, Novak O (2017) Triggering a false alarm: wounding mimics prey capture in the carnivorous Venus flytrap (Dionaea
muscipula). New Phytologist 216, 927-938; DOI: 10.1111/nph.14747

IF = 7,33; journal ranking 9/212 (4 %)

4. Nuria De Diego

De Diego N, Furst T, Humplik JF, Ugena L, Podlesdkova K, Spichal L (2017) An automated method for high-throughput screening of Arabi-
dopsis rosette growth in multi-well plates and its validation in stress conditions. Frontiers in Plant Science 8, Article Number 1702; DOI:
10.3389/fpls.2017.01702

IF = 4,291; journal ranking 20/212 (9 %)

5. Takaé T, Samajova O

Takaé¢ T*, Samajovéa O*, Luptovciak I, Pechan T, Samaj J (2017) Feedback microtubule control and microtubule-actin cross-talk in Arabidopsis
revealed by integrative proteomic and cell biology analysis of KATANIN 1 mutants. Molecular & Cellular Proteomics 16, 1591-1609; DOI:
10.1074/mcp.M117.068015

IF = 6,540; journal ranking 5/77 (6 %)

* shared first authorship

6. Luptov¢iak I, Samakovli D

Luptovéiak I*, Samakovli D*, Komis G, Samaj J (2017) KATANIN 1 is essential for embryogenesis and seed formation in Arabidopsis. Frontiers
in Plant Science 8, Article Number 728; DOI:10.3389/fpls.2017.00728

IF = 4,291; journal ranking 20/212 (9 %)

* shared first authorship

7. Vyplelova P, Ovecka M

Vyplelova P*, Ovetka M*, Samaj J (2017) Alfalfa root growth rate correlates with progression of microtubules during mitosis and cytokinesis
as revealed by environmental light-sheet microscopy. Frontiers in Plant Science 8, Article Number 1870; DOI: 10.3389/fpls.2017.01870

IF = 4,291; journal ranking 20/212 (9 %)

* shared first authorship

8. Rostislav Halouzka

Halouzka R, Tarkowski P, Zwanenburg B, Cavar Zeljkovi¢ S (2017) Stability of strigolactone analog GR24 toward nucleophiles. Pest Ma-
nagement Science, in press; DOI: 10.1002/ps.4782

IF = 3,253; journal ranking: Agronomy 8/83 (10 %), Entomology 7/93 (8 %)

9. Michael Abrouk

Abrouk M, Balcarkova B, Simkova H, Kominkova E, Martis MM, Jakobson |, Timofejeva L, Rey E, Vrana J, Kilian A, Jarve K, DolezZel J, Valarik M
(2017) The in silico identification and characterization of a bread wheat/Triticum militinae introgression line. Plant Biotechnology Journal
15, 249-256; DOI: 10.1111/pbi.12610

IF = 7,443; journal ranking 7/212 (3 %)
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10. Miroslav Valarik

Balcarkova B, Frenkel Z, Skopova M, Abrouk M, Kumar A, Chao S, Kianian SF, Akhunov E, Korol AB, Dolezel J, Valarik M (2017) A high resolu-
tion radiation hybrid map of wheat chromosome 4A. Frontiers in Plant Science 7, Article Number 2063; DOI: 10.3389/fpls.2016.02063

IF = 4,291; journal ranking 20/212 (9 %)

Kategorie ,Patenty” (PATENTS)

1. Tomas Gucky

Gucky T, Jorda R, Zatloukal M, Krystof V, Rarova L, Reznickova E, Mikulits W, Strnad M (2017)
2-substituted-6-biarylmethylamino-9-cyclopentyl-9H-purine derivatives, use thereof as medicaments and pharmaceutical compositions;
EA028206

Gucky T, Jorda R, Zatloukal M, Krystof V, Rarova L, Reznickova E, Mikulits W, Strnad M (2017)
N2-substituted-N6-(6-aryl-pyridine-3ylmethyl)9-cyclopentyl-9H-purine-2,6-diamine derivatives as tumor suppressor p53 activators for inhi-
biting angiogenesis and for treating cancer; EP2953951

vvs

Kategorie , Vysledky v grantovych soutéZich” (GRANTS)

1. Petr Galuszka
GA CR, 17-07805S: Editace genomu jecmene systémem CRISPR-Cas — novy nastroj pro moderni S$lechténi (2017 - 2019)
CRISPR-Cas barley genome editing: prospective tool for modern breeding

2. Yoshihisa Ikeda

GA CR, 17-23702S: Kontrola organogeneze a meristémové aktivity v modelovém Arabidopsis Thaliana prostfednictvim rdznych rostlinotran-
skripénich faktord (2017-2019)

Distinct transcription factor families controlling meristem activity and organogenesis in Arabidopsis Thaliana

3. Hana Simkova
GA CR, 17-17564S: Dynamika a evoluce multigennich lokusd pro ribozomalni RNA u Triticeae (2017-2019)
Dynamics and evolution of multigene ribosomal RNA loci in Triticeae

4. Eva Hfibova
GA CR, 17-140485: Casova a prostorova charakterizace replikace pfibuznych rostlinnych druhti s kontrastni velikosti genomd (2017-2019)
Spatial and temporal characterization of DNA replication in phylogenetically related plant species with contrasting genome sizes

5. David Kopecky
GA CR, 17-13853S: Prostorova organizace jadra mezidruhovych kfizenc rostlin (2017-2019)
Nuclear architecture in interspecific plant hybrids

Kategorie ,,Realizace smluvniho vyzkumu“ (CONTRACTUAL RESEARCH)
1. Ankush Prasad

Ankush Prasad, Pavel Pospisil (2017) Testing of photo-activated, oxygen-rich gel formulations by foreign company, 2 contracts (total amount
13 800 EUR).
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Cena dékana Prirodovédecké fakulty

V letoSnim roce se opét ziskal jeden z védcl Centra Cenu dékana
Prirodovédecké fakulty za prestizni védeckou publikaci. Ocenéni
ziskal doc. Mgr. Ondrej Novak, Ph.D. z Centra regionu Hana
pro biotechnologicky a zemédélsky vyzkum, Laboratof ristovych
regulatord za publikaci uverejnénou v prestiznim védeckém casopi-
su Annual Review of Plant Biology se sou¢asnym impaktovym fak-
torem 22,808, jejiz je hlavnim autorem. Konkrétné se jedna o ¢la-
nek Zooming in on plant hormone analysis: Tissue- and cell-specific
approaches, DOI: 10.1146/annurev-arplant-042916-040812.

Pro pfihlaseni musi prace splfiovat tfi naro¢né podminky a i pres
tyto pozadavky bylo za rok 2017 pfihlaseno 50 praci. Prestoze
vsechny byly velmi kvalitni, nebylo mozné ocenit vSechny a Cenu
dékana nakonec ziskalo deset autor( prestiznich védeckych publi-
kaci a dva vynikajici pedagogové.

Pravidla stanovi, Ze autor musi mit minimdalné polovi¢ni Uvazek
na fakulté, musi byt u ¢lanku principialni autor (tedy prvni nebo
koresponduijici) a publikace musi byt uverejnéna v odborném caso-
pise s impakt faktorem, jehoZ hodnota se radi mezi prvnich deset
procent podle databaze Web of Science v pfislusném oboru.

C. R. HANA

Dean’s Excellence Award

Similarly to previous year, one researcher of the Centre received
the Dean’s Award for an excellent scientific publication. Award
received Dr. Ondrej Novdk, Centre of the Region Hana for Biotech-
nological and Agricultural Research Laboratory of growth regula-
tors, for paper ,Zooming in on plant hormone analysis: Tissue-
and cell-specific approaches”, DOI: 10.1146/annurev-arplant-
042916-040812 published in prestigious journal Annual Review
of Plant Biology with current impact factor 22.808.

In spite of that all publications have to fulfil three strict criteria
a total of 50 publications were submitted. All of them were of very
high quality but it was possible to award only ten papers and two
excellent pedagogues.

Criterias define that at least 0,5 author’s work load at the faculty,
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.

Veédecti pracovnici ocenéni Cenou dékana Prirodovédecké fakulty
Scientists awarded by Dean’s Excellence Award
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STUDENTS

Jako kazdorocné se pracovnici Centra vyznamné zapojili do vyuky
studentl Pfirodovédecké fakulty UP v Olomouci, a to
v bakalarskych, magisterskych i doktorskych programech.
V soudasné dobé plisobi pracovnici Centra jako garanti nésleduji-
cich bakaldfskych a magisterskych studijnich oboru: Bioinformatika,
Biotechnologie a genové inZenyrstvi, Experimentalni biologie, Expe-
rimentalni biologie rostlin (pouze navazujici magistersky obor),
Biofyzika a Molekularni biofyzika.

Rada vyzkumnych pracovnikli Centra pUsobi jako vedouci bakalaf-
skych, diplomovych a disertacnich praci. V roce 2017 bylo obhdjeno
28 diplomovych a 12 disertacnich praci. V souc¢asné dobé pracovni-
ci Centra vedou 43 diplomovych a 71 disertacnich praci.

Ph.D. studenti Centra se v roce 2017 aktivné zapojili do mezinarod-
nich mobilit - celkem se zucastnili 20 zahrani¢nich vyzkumnych
stazi delSich nez jeden mésic. Naopak, v laboratofich Centra pro-
béhly staze 3 studentl ze zahranici (z Polska, Némecka a Francie).

C. R HANA

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

Researchers of the Centre play an important role in teaching
nd supervising Bachelor’s and Master’s theses, and dissertations.
In 2017 students defended 28 Master’s theses and 12 disserta-
tions. There are currently 43 Master’s theses and 71 dissertations
supervised by the Centre’s researchers.

Ph. D. students from the Centre were actively involved in interna-
tional activities. They took part in 20 research stays longer than
one month at partner institutes abroad. On the contrary, the Cen-
tre was visited by 3 students from countries like Poland, Germany
and France for several month research stays.

Mgr. Husickova Alexan-

Mgr. Bécak Petr dra, Ph.D.

Vliv exogenni aplikace cytokinint na fotosynteticky aparat oddéle-

nych listl jeémene a pSenice

The influence of exogenous application of cytokinins on the photosynthetic appa-

ratus in detached leaves of barley and wheat

Mgr. Pospisil Tomas,

Mgr. Dostal Tomas Ph.D.

Dusikata strigolaktonova mimetika
Nitrogen containing strigolactone mimics

Mgr. Galasovska Nela Mgr. Rac Marek, Ph.D.

Oxidativni poskozeni proteint v lidskych nddorovych burikach
Oxidative damage of proteins in human cancer cells

Mgr. Pospisil Tomas,

Mgr. Hodulak Jakub Ph.D.

Mgr. Valarik Miroslav,

Mgr. lvanic¢ova Alzbeta Ph.D.

Doc. RNDr. Krystof Vla-

Mgr. Jedlickova Kristyna dimir, Ph.D.

NMR a jeho vyuZiti pro testovani biologické aktivity latek
NMR and its application in bioassays

Protinadorovy ucinek kombinace inhibitord cyklin-dependentnich

kinas a BH3-mimetik
Combinations of cyclin-dependent kinase inhibitors and BH3 mimetics and their
anti-tumor effect
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Studium vakuoldrnich a sekrec¢nich isoforem AtCKX, jejich vlivu na
distribuci cytokinint ve vakuole a na regulaci kofenové architektury

RNDr. Plihal Ondfej, Arabidopsis thalina
Ph.D. Study of the vacuolar and secreted Arabidopsis thaliana cytokinin dehydrogenases,

their effect on cytokinin distribution in vacuoles and on the root system architectu-

Mgr. Kostkova Martina

re of Arabidopsis thaliana

Podil mitogen-aktivovanych proteinkindz (MAPK) na signalizaci

Doc. Mgr. Ovecka Miro- pjotickych interakci u vojtéky

slav, Ph.D. Role of mitogen-activated protein kinases (MAPKs) in the biotic interaction signa-
ling in alfalfa

Mgr. Kovalcikova Zuzana

Uloha homologu Gen4 proteinu Saccharomyces cerevisiae u houby

Megr. Mlynarcikova Eva Megr. Vrabka Josef Claviceps purpurea - o )
A role of Saccharomyces cerevisiae Gen4 homologue protein in fungus Claviceps

purpurea

Studium vlivu metabolismu cytokininti na architekturu kofenového
systému
The effect of cytokinin metabolism on the architecture of the root system

Mgr. Novak Ondrej,

Mgr. Peniakova Pavlina Ph.D.

Priprava konstruktu a transformace je¢mene genem ze skupiny ABC

. Ing. Ohnoutkova Ludmi- Ari)
Mgr. Petrova Iva 8 transporterd
la, Ph.D. Preparation of construct and transformation of barley with gene belonging to ABC
transporters

Heterologni exprese a studium isopentenyltransferas z modelové-
Mgr. Zalabak David, ho mechu Physcomitrella patens
Ph.D. Heterologous expression and characterization of isopentenyl transferases from
model plant Physcomitrella patens

Mgr. Savara Jakub

Fenotypizace transgenniho jarniho je¢mene SCLW-GP-PHYA pésto-
s Ing. Ohnoutkova Ludmi- 4 itd Ceské i
Megr. Vajdik Jan g vaného na dvou lokalitach v Ceské republice
la, Ph.D. Phenotyping of transgenic barley SCLW-GP-PHYA grown at two localities in the
Czech Republic

Mgr. Novak OndFej, Studium biosyntézy auxin pomoci in vivo znaceni
Ph.D. Study of auxin biosynthesis by in vivo labelling

Mgr. Vorika Petr
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Mgr. Béresova (Svehlova) Lucie, o ) ' o S
Ph.D. Megr. Lenobel René, Studium interakce nukleovych kyselin a proteint pomoci afinitni

Ph.D chromatografie
T Usage of affinity chromatography for DNA-protein interactions studies

Mgr. BureSova Veronika, Ph.D.
Mgr. Kopecky David,
Ph.D.

Mgr. lvani¢ova Zuzana, Ph.D. Mapovani a studium genu kveteni u pSenice seté (Triticum aesti-

RNDr. $aféF Jan, Ph.D.  VumL)
Mapping and identification of flowering time genes in bread wheat (Triticum

aestivum L.)

MSc. Kale Ravindra, Ph.D. Role reaktivnich forem kysliku v oxidativnim poskozeni
Doc. RNDr. Pospisil a strukturalni zmény PSII-LHCII superkomplexu
Pavel, Ph.D. Role of reactive oxygen species in oxidative damage and dynamic nature of PSIl-
LHCII supercomplexes

MSc. Lyu Hui, Ph.D.
Doc. RNDr. Lazéar Dusan,
Ph.D.

Mgr. Simura Jan, Ph.D.

Mgr. Novak Ondfej, Nové pfistupy k analyze fytohormon v rostlinach
Ph.D. New approaches to phytohormone analysis in plants
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FINANCOVANI
FINANCING
K financovéni Centra je vyuZivano nékolika zdroji. Nejvyznamnéj- The Centre is financed from several sources. The most important
Sim je podpora z Néarodniho programu udrZitelnosti | a dalSimi source is National Programme for Sustainability | and other sources
zdroji jsou ndrodni a mezinarodni granty, instituciondlni zdroje are national and international grants, institutional resources, con-
a smluvni vyzkum a pfijmy z komercializace vysledk( vyzkumu. tracted research and incomes from commercialization of research

and development results
Skladba jednotlivych zdrojl je uvedena nize.
Composition of single sources is shown below.

Prostfedky z NPU /do r.2013 OP VaVpl 163,3 96,83 78,91 71,59 71,70
Income from NSC programme (till year 2013 OP VaVpl)

PFijmy z narodnich grantt 73,00 67,93 68,66 61,56

Income from national grants

PFijmy z ostatnich zdroju 35,03 14,94
Other income

Prijmy celkem 128,4 567,2 288,8 269,12 236,5 209,59 211,36

Total income

:

Investicni vydaje 446,2 10,97

Investment expenditures

Vydaje celkem 1284  562,0 2854 2558 226,89 20502 208,17

Total expenditures
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