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UVODEM

Vazeni Ctendri, partnefi a pratelé Centra Hana,

drzite v rukou jiz patou Vyrocni zpravu, ktera tradi¢né pfina-
§i aktualizované informace o nasich aktivitdch. Tato zprava ma
dokumentovat zejména pracovni vysledky a Uspéchy v obdobi
po realizaci projektu Centra (2009-2013). Od roku 2014 fesime
pétilety projekt LO1204 s nazvem Udrzitelny rozvoj vyzkumu
Centrum regionu Hana, a to z prostifedkll Narodniho programu
udrzitelnosti I, jehoZ poskytovatelem je Ministerstvo Skolstvi,
mladeze a télovychovy. Pfedmétem FeSeni tohoto projektu je
udrZeni a dalsi rozvoj vyzkumnych aktivit v oblasti orientovaného
zakladniho vyzkumu naseho Centra za GCasti Univerzity Palackého
v Olomouci a obou partnerd, tedy Ustavu experimentalni botaniky
AV CR V. V. i. a Vyzkumného Ustavu rostlinné vyroby, v. v. i. Cilem
feSeni je pokraCovat v ziskavani novych a kvalitnich védeckych
vysledkd, vytvoreni podminek pro stabilitu ¢innosti Centra a jeho
zdzemi a tim také produkovat rozsahlé know-how pro efektiv-
ni rozvoj aktivit v aplikovaném a smluvnim vyzkumu. Projekt
LO1204 méa osm dilcich cild, které vychézeji ze zkudenosti praco-
vist, Urovné a sméfovani jejich badatelské ¢innosti a vyuzivaného
pristrojového vybaveni: 1) Biochemie proteinli a proteomika, 2)
Bioenergetika rostlin, 3) Chemicka biologie, 4) Rostlinné biotech-
nologie, 5) Bunécna a vyvojova biologie, 6) Genetika a genomika
rostlin, 7) Metabolomika a 8) Genetické zdroje zelenin a special-
nich plodin. V roce 2015 bylo na rozvoj instrumentace s dofinan-
covanim projektové podpory LO1204 z jinych zdrojd vynalozeno
témé&r 24 mil. K& Z potizenych ptistrojd Ize zminit predeviim
vysokorychlostni pritokovy cytometr, kapalinové chromatografy,
hmotnostni spektrometr, rentgenovy difraktometr, ¢i tfeba seci
stroj pro polni pokusnictvi.

Pokud nahlédneme do vysledk{ védecké cinnosti v roce 2015,
publikovali jsme 134 ¢lank{ v ¢asopisech s impaktovym faktorem,
10 ¢lankd v ostatnich védeckych ¢asopisech a 3 kapitoly v knihéch.
Jako velky Uspéch v oboru lze hodnotit pfedevsim publikace
v impaktovanych ¢asopisech, které se v oboru chapou jako $picko-
vé. Takovymi jsou napfiklad Biochemical Journal, Biotechnology
Advances, Journal of Biological Chemistry, Journal of Experimental
Botany, Nature Plants, Nature Protocols, New Phytologist, Plant
Cell, Plant Journal, a Proceedings of the National Academy of
Sciences of the United States of America. PFi bliZzSim predstaveni
nékterych vysledkl experimentalni vyzkumné ¢innosti je mozné
zminit strukturné-funkéni studie enzymd rodiny aldehyddehydro-
genas, které se Gcastni dllezitych metabolickych dé&jd v rostlinné
burice (ochrana proti stresu, tvorba bunéc¢né stény), jsou vyvijeny
metodiky pro rychlou diagnostiku patogennich mikroorganismu
a pripravovany rekombinantni isopentenyltransferasy, u nichZ
se predpoklada uloha v biosyntéze aromatickych cytokininG.
Byla dokoncéena studie struktury superkomplexu fotosystému II
izolovaného ze smrku. Strukturni vysledky podpofené analyzou
genomu potvrdily unikatnost struktury fotosystému II u zastupcl
Celedi borovicovité (Pinaceae). Studovala se tvorba singletového
kysliku v lidskych nadorovych burikach a tvorba peroxidu vodiku
ve fotosyntetickych membranach izolovanych z listd $penatu.
Tyto reaktivni formy kysliku poskozuji lipidy, proteiny, ¢i nukleo-
vé kyseliny. Metodami organické syntézy bylo pfipraveno nékolik
daldich novych skupin organickych latek s rlstové regulaéni
aktivitou. Studovalo se sloZeni vybranych rostlinnych prepara-
td s rlstové regulaéni aktivitou (vytazky z tas, vermikompost)
a jejich efekt na rlist rostlin a obsah bioaktivnich Iatek. Probéhl
prvni polni experiment s transgennim jeCmenem majici umlce-
nou expresi apoplastické cytokinindehydrogenasy. U pfislusnych
transgennich linii byla jiz dfive v podminkach péstovani in vitro
prokazana vyssi hmotnost obilek na jeden klas, polni experiment
ukazal pozitivni korelaci umliceni s vynosem u jedné linie. Byla
adaptovana a zdokonalena metoda Phos-Tag na neradioaktiv-
ni studium fosforylace proteinl a nasledné Gspésné pouZita
na studium fosforylace rdznych proteind u vojtésky, je¢mene,
pSenice a modelové rostliny husenic¢ku. Pokracovaly experimen-
ty zamérené na ziskani referenéni sekvence kratkého ramene
chromozdmu 3D pSenice seté. Se zdmérem ziskat nové poznatky
o vyuziti cizorodého genetického materidlu ke zlepSeni uZitnych
vlastnosti psSenice seté (Triticum aestivum L.) bylo analyzovano
genomové slozeni vybranych genotypl ps$enic s modrym aleuro-
nem (v dlsledku zvy$eného obsahu zdravi prospésnych antokya-
nG). Provadély se také analyzy aromatickych rostlin, a to destilaci
s naslednou plynovou chromatografii. Celkem bylo zpracovano
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Dear readers, partners, and friends of C. R. Hana,

you are about to read the fifth Annual report which traditiona-
Ily brings up-to-date information about our activities. This report
documents especially our research results and achievements in
the period after C. R. Hana project implementation phase (2009-
2013). Since 2014 we have been investigating the LO1204 project
called Sustainable Development of C. R. Hana funded by Natio-
nal Sustainability Program I granted by the Ministry of Education,
Youth, and Sports. The focus of this project is the sustainability
and further development of research activities in basic research at
all partner institutes — Palacky University, Institute of Experimen-
tal Botany, and Crop Research Institute. The aim of the project is
to carry on gaining excellent research results, creating stable con-
ditions for activities of the Centre, and therefore produce a vast
know-how for effective development of applied and contractual
research. Project LO1204 includes eight partial goals which stem
from the expertise, level and directing of exploratory activity, and
utilized equipment of each department: 1) Protein Biochemistry
and Proteomics, 2) Plant Bioenergetics, 3) Chemical Biology, 4)
Plant Biotechnology, 5) Cell and Developmental Plant Biology, 6)
Plant Genetics and Genomics, 7) Metabolomics, and 8) Genetic Re-
sources of Vegetables and Special Crops. In 2015, close to CZK 24
million from own financial resources of the Centre were devoted to
instrumental development within LO1204 project support. Among
the purchased devices there are high-throughput flow cytometer,
liquid chromatographs, mass spectrometer, X-ray difractometer, or
a seed drill for field experiments.

If we take a look back at research results of 2015, we pub-
lished 134 papers in impacted journals, 10 papers in other sci-
entific journals, and 3 chapters in books. Especially publications
in prestigious journals e.g. Biochemical Journal, Biotechnology
Advances, Journal of Biological Chemistry, Journal of Experimental
Botany, Nature Plants, Nature Protocols, New Phytologist, Plant
Cell, Plant Journal and Proceedings of the National Academy of
Sciences of the United States of America may be viewed as great
achievements. To mention several results of experimental scien-
tific activities, there are structural-functional studies of aldehyde
dehydrogenases, enzymes, which participate in important meta-
bolic processes in plant cell (stress protection, cell wall forma-
tion), development of methods for fast diagnostics of pathogen
microorganisms or preparation of recombinant isopentenyl trans-
ferases, which are expected to act in the biosynthesis of aro-
matic cytokinins. We have completed a study on supercomplex
photosystem II structure isolated from spruce. Structural results
supported by a genome analysis have proven the uniqueness of
photosystem II structure in members of the Pinaceae family. We
have studied the production of singlet oxygen in human tumo-
rous cells and production of hydrogen peroxide in photosynthetic
membranes isolated from spinach leaves. These reactive forms
of oxygen damage lipids, proteins or nucleic acids. Several new
groups of organic substances with growth regulation activity have
been produced by organic synthesis methods. The composition of
selected plant preparations with growth regulation activity (algae
extracts, vermicompost) and their impact on plant growth and
content of bioactive substances have been studied. A first field
experiment has been completed with transgenic barley showing
silenced expression of apoplastic cytokinin dehydrogenase. We
have proven a higher weight of caryopses per ear in the respective
transgenic lines grown previously in vitro. The field experiment
has shown a positive correlation of the silencing and yield in a sin-
gle line. A Phos-Tag method has been adapted and improved for
a nonradioactive analysis of protein phosphorylation and conse-
quently used to study it in medicago, barley, wheat and the model
plant Arabidopsis. We have continued with experiments focused on
acquiring reference sequences of the short arm of chromosome 3D
of bread wheat. In order to gain a new knowledge of employing
a foreign genetic material for enhancing the utility traits of bread
wheat (Triticum aestivum L.), the genome composition of selected
genotypes of wheat with blue aleurone has been analyzed. Ana-
lyses of aromatic plants via distillation with the subsequent gas
chromatography continued as well.

We have analyzed 600 samples of plants (lavender 59, fennel
212, sweet balm 14, thyme 227, oregano 45, mint 27, hyperi-
cum 1, caraway 1, basil 14). Furthermore, we have analyzed 249
samples of bell pepper for capsaicin content, lettuce latex (32) for
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600 vzorkl (levandule 59, fenykl 212, medurika 14, matefidous-
ka a tymian 227, dobromysl 45, mata 27, tfezalka 1, kmin 1,
bazalka 14). Dale byly analyzovany: 249 vzorkd papriky na obsah
kapsaicinu, latex salatu (32) - obsahové latky, 74 polozek konopi
(kanabinoidy) a 103 polozek mrkvovitych (karotenoidy).

Védecké tymy naSeho Centra jsou Uspésné v grantovych
soutéZich a dafi se jim ziskavat nové projekty i pfes rostouci
konkurenci Zadatel@. Mimo jiz zminény kli¢ovy projekt LO1204
probihalo Fe$eni 50 grantd zahdjenych v predchozich letech.
Bylo dokonéeno fedeni 14 grantl a zahajeny prace na 16 novych
grantech. Pokud jde o smluvni vyzkum, v roce 2015 bylo realizo-
vano pres 100 zakazek v hodnoté pres 18 mil. K. Zakazky zahrno-
valy napfiklad presné analyzy a kvantifikace obsahu fytohormond
v dodanych rostlinnych materidlech, konstrukci BAC knihoven
z chromozém{ psenice pro zahrani¢ni objednatele, vyvoj analy-
tickych metod, polni pokusy, ovéfeni péstitelské technologie,
apod. K pripravé komercializace byly pfinosné i projekty cilené
na transfer vysledkl do praxe. Vyznamnymi vystupy jsou Ctyfi
zahrani¢ni patenty (z toho tfi evropské a jeden kanadsky) a bylo
téz zaregistrovéno Sest uZitnych vzort. Kromé toho byla vyvinuta
jedna technologie poloprovozni vyroby. V regionalnim kontextu
Centrum dale rozviji spolupraci s mistni samospravou za (celem
posileni transferu technologii do regionalnich firem.

V oblasti vzdélavani na Pfirodovédecké fakulté Univerzity
Palackého v Olomouci Ize potvrdit zdjem studentd zejména biolo-
gickych obord, biochemie a biofyziky, ale také biotechnologie
a genového inzenyrstvi ¢i bioinformatiky o vyzkumnou ¢innost ve
$pi¢kové vybavenych laboratofich Centra, at uz jde o systema-
tickou experimentalni praci ¢i zaleZitosti zpracovani dat z biolo-
gického vyzkumu. V roce 2015 bylo obhdjeno 32 diplomovych
a 10 disertacnich praci. V soucasné dobé pracovnici Centra vedou
61 diplomovych a 68 disertacnich praci. Ph.D. studenti Centra se
v roce 2015 aktivné zapojili do mezinarodnich mobilit - celkem
se zucastnili 35 vyzkumnych stazi na zahrani¢nich pracovistich
delSich neZ jeden mésic. Naopak, laboratofe Centra navstivilo
formou nékolikamésiénich stazi 6 studentll ze zahrani¢i. Dokto-
rand Jifi Danihlik ziskal Cenu Josefa Chmelika za nejlepsi ¢eskou
proteomickou publikaci roku 2014. Cenu udéluje Proteomicka
sekce Ceské spolec¢nosti pro biochemii a molekularni biologii a je
pfipominkou osobnosti Josefa Chmelika, jednoho z priikopnikd
proteomické analyzy v Ceské republice, a také snahou ocenit
kvalitni praci ¢eskych proteomickych laboratofi. Doktorandka Eva
Reznickova ziskala prestizni ocenéni za vyzkumnou préci v oblasti
farmacie udélované Francouzskym velvyslanectvi v Ceské repub-
lice spolu s farmaceutickou firmou Sanofi. Vynikajici vysledky
predevsim mladych vyzkumnik@ byly jiz tradi¢né ocenény Cenou
feditele Centra, zaméstnanci Centra zabodovali i pFi udileni Cen
dékana Prirodovédecké fakulty. Uspéchy se dostavily i na védec-
kych konferencich, odkud zastupci Centra pfivezli nékolik ocenéni
za nejlepsi prezentace.

Nase tymy jiz tradi¢né spolupracuji s Fadou laboratofi
v mnoha castech svéta a vedeni Centra bude udrZovani téchto
spolupraci a navazovani novych kontavktﬁ podporovat. Centrum,
které je zastupujici organizaci za CR pfi Evropské federaci
biotechnologii (EFB), se aktivné podili na c¢innosti této organiza-
ce a ziskalo patronaci pro pofadani biotechnologické konference
Plant Biotechnology: Green for Good III v Olomouci, kterd se
konala 15. - 18. ¢ervna 2015. Uvodni pfednaska patfila hlavnimu
hostovi, jimz byl pfedni svétovy odbornik na chemickou ekologii
prof. John Pickett z Velké Britanie. Odborného féra se Ucastnilo
zhruba 130 védeckych pracovnikl a student( biotechnologickych
obor( ze 14 zemi. Pracovnici Sekce aplikovaného vyzkumu zelenin
a specialnich plodin uspofadali dne 17. 6. 2015 jubilejni dvacaté
Polni kazani na olomouckém pracovisti VURV, v.v.i., kterého se
zUlastnilo pres padesat navstévnikl odborné i laické verejnosti,
véetné zastupce Ministerstva zemé&délstvi a zahrani¢nich hostd.

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

Véem nasim priznivclim dékujeme za podporu a tésime se na
dalsi spolupraci.

. 2y
prof. Mgr. Marek Sebela, Dr.

zastupujici Feditel / Deputy Director
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content substances, 74 samples of cannabis for cannabinoids, and
103 samples of Apiaceae for carotenoids.

Research groups of our Centre were successful in grant appli-
cation calls and they have continued to acquire new grant projects
despite a growing competition of applicants. Apart from the previ-
ously mentioned key project LO1204, 50 other projects have con-
tinued. The implementation of 14 grant projects was completed;
16 new projects have been launched. As regards to contractual
research, there were over 100 contracts worth more than CZK 18
million executed in 2015. Orders for contractual research included
e.g. accurate analyses and quantifications of the phytohormone
content in provided plant material, construction of BAC libraries
from wheat chromosomes for foreign partners, development of
analytical methods, field experiments, confirmation of floricultu-
ral technologies, etc. Projects focused on R & D results transfer to
the application sphere contributed to prepare commercialization of
certain results. Four international patents (3 European and 1 Cana-
dian) and six utility models speak for significant accomplishments
of the Centre research work. In addition to that, one technology
has been developed up to a pilot production phase. The Centre has
continued cooperating with local authorities to strengthen techno-
logy transfer into regional companies.

Educating students at the Faculty of Science, Palacky Univer-
sity in Olomouc represents traditionally a significant part of the
mission 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 analy-
sis of data from biological research. In 2015 there were 32 Master
theses and 10 dissertations defended by students cooperating with
C. R. Hana. Currently there are 61 Master theses and 68 disserta-
tions supervised by the staff. Ph.D. students of the Centre actively
participated in foreign mobility. They took part in 35 research stays
abroad exceeding duration of one month. Conversely, our labora-
tories were visited by 6 students from abroad. Doctoral student
Jifi Danihlik has received Josef Chmelik’s Award for the best 2014
Czech proteomic publication. The award is bestowed by the Prote-
omic section of the Czech Society for Biochemistry and Molecular
Biology and reflects the personality of Josef Chmelik, who was one
of pioneers of proteomic analysis in the Czech Republic, as well as
it appreciates excellence in Czech proteomic laboratories. Another
doctoral student, Eva Rezni¢kova, has been awarded by a presti-
gious prize in pharmaceutical field by the French embassy in the
Czech Republic together with the pharmaceutical company Sanofi.
Excellent results, achieved especially by young researchers, have
traditionally been acknowledged by Director’s Excellence Award.
Members of the staff of C. R. Hand have also been successful in
acquiring Dean’s Award for Excellent Publications. Our researchers
have also received several awards for best presentations at scien-
tific conferences.

Our research groups have continued the tradition of coopera-
ting with laboratories across the world and the management of the
Centre shall continue to support this cooperation and creating new
partnerships. C. R. Hana is the Regional branch office of the Euro-
pean Federation of Biotechnology (EFB) and actively participates in
the federation’s activities. In June 15 - 18, 2015 the Centre hosted
an international biotechnological conference Plant Biotechnology:
Green for Good III with John Pickett, a renowned expert on che-
mical ecology from the UK, as the opening lecture speaker. There
were approximately 130 participants from students to members of
academia from 14 different countries.

Section of Applied Research of Vegetables and Special Crops
staff have organized the 20th jubilee Field Sermon on June 17,
2015 at the Olomouc branch of Crop Research Institute attended
by over fifty visitors from expert as well as laic public including
representatives of the Ministry of Agriculture and foreign guests.

Centre of the Region Hana for Biotechnological and Agricultural
Research continues to prove its viability, competence in research
as well as competitiveness in comparison with other research 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 encourage-
ment and we look forward to future cooperation.

o

prof. Ing. Jaroslav DoleZel, DrSc.
védecky reditel / scientific director
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Sekce biologie a chemie
Univerzita Palackého
Biology and Chemistry Section

Palacky University
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rodnim prostiedi, maji moznost navazat uzitecné
profesni kontakty a vyuzit prilezitosti zahranic-
nich stazi i stazi ve spolupracujicich firmach. To
vSe spolu s perspektivnim zamérenim Centra
na rostlinné blotechnologle nabizi Siroké moz-
nosti uplatnéni absolventt v Ceské republice

i zahranici.

Centrum regionu
Hana pro biotechnologicky a zemé-

délsky vyzkum sdruzuje védecké tymy z Prirodove-
decke fakulty Univerzity Palackého v Olomouci, Ustavu
experimentalni botaniky AV CR, v.v.i. a Vyzkumného
Ustavu rostlinné vyroby, v.v.i. Centrum je unikatni ne-
jen svym zamérenim na rostlinné biotechnologie, ale Vizi Centra do budoucna je posilo-
i modernim vybavenim a technologiemi, z nich? n&které vat spolupraci mezi védou a vyzkumem
jsou unikatni a v Evropé jimi disponuje jen nékolik vy- a podnikatelskou sférou z oblasti ze-
zkumnych center. Vyzkum v Centru je zaloZen na inter- médélstvi, farmacie a dalSich oboru.
disciplinarité - podileji se na ném biologové, genetici, Pravé transfer vysledku vyzkumu
biochemici, biofyzici, kurétofi genové banky i zemédgief” do aplikacni sféry pomoci licenci by
Celkem 201 védeckych pracovnikl se vénuje jake#3klad- mel i nadale prispivat k lepsi kon-
nimu, tak aplikovanému vyzkumu. Centrupwie zapojeno kurenceschopnosti  regionalnich
do nékolika prestiznich | mezmarodmc pfojektl, je velmi podniku ve zminénych oborech.
(isp&&né pri ziskavani grantd a_jefio rozvijejici se spo- Centrum se orientuje prede-
lupréce s komercni sférou ufoziuje prenaset ziskané vsim na spoleCnosti v Ceské
vysledky do biotechnolegické a zemé&délské praxe. republice, nicmeéne ma part-

Centrum se podili-na vzdélavani studentt Prirodove- per ezl ,za_h_ranl_cnlml
decké fakulty Wniverzity Palackého v Olomouci, zejména = nednarodnlml AL
v oborech Bigtgchnologie a genové inZenyrstvi, Bioin- il Cen_trum BS akglvlne
formatika, Bi mie, Bunécna a molekularni biologie, E3PQILIS do |_novacn|ch
i i] biologie, Biofyzika, Molekularni biofy- aktivitpregionu,
e rostlin. Pracovnici Centra jsou garan-
ortl, padileji se na vyuce a pisobi jako
arskych, diplomovych a disertacnich praci.
échito praci se studenti zapojuji do vy- |

Sekce apliko né@umu zelenin a specialnich plodin

— lm Vyzkumny dstavffostlirméiroby, v. v. i.
N Section of Aplied.Research of Vegetables and Special Crops
g Crop Research Institute "
e r T i
A = ‘Uhl;;-__ =
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INTRODUCING OF THE CENTRE OF THE REGION HANA FOR
BIOTECHNOLOGICAL AND AGRICULTURAL RESEARCH

Sekce biochemie a biofyziky
® Univerzita Palackého

Biochemistry and Biophysics Section
Palacky University

The
Centre of
the Region Hana
for Biotechnological and
Agricultural Research compri-
ses research teams from the Faculty
of Science, Palacky University in Olomouc,
the Institute of Experimental Botany AS
CR, and the Crop Research Institute. The
Centre has become unique not only for
its scientific focus on plant biotechnology,
but also for cutting-edge equipment and
technologies some of which are unique in
Europe. Research in the Centre is based on
interdisciplinarity. Biologists, geneticists,
biochemists, biophysicists, curators of
gene bank and agriculturists all work side
by side. Totally 201 researchers are invol-
ved in basic as well as applied research.
The Centre participates in several presti-
gious international projects, is very active
in obtaining grant funding, and its emerging
cooperation with commercial sector enables
it to transfer research results into use of
biotechnology and agriculture.
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An essential part of the Centre’s activities is the educa-
tion of students of the Faculty of Science, Palacky Universi-
ty. Students can choose from the following fields of study:
Biotechnology and Genetic Engineering, Bioinformatics,
Biochemistry, Cell and molecular Biology, Experimen-
tal 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.

Sekce genomiky a metabolomiky
Ustav experim i botani CR, v. v. i.

o Genomics and

Institute of Experiment
-

e

C. R. HANA

The Centre’s vision is to encourage the cooperati-
on between research and development and the business
sector in agriculture, pharmaceutical industry and other
areas. The transfer of research results into the applicati-
on sphere through licensing should enhance the compe-
titiveness of local businesses in the respective fields. The
Centre has been cooperating mostly with Czech compa-
nies; however, it has several international and multina-
tional partners. The Centre has been actively involved in
regional activities leading to creating innovational strate-
gies and supportive tools for innovational processes in
local companies.
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prof. RNDr. Ivo Frébort, CSc., Ph.D.
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byl Feditelem Centra regionu Hanad pro
biotechnologicky a zemédélsky vyzkum od
roku 2010, od roku 2014 pUsobi jako dékan
Pfirodovédecké fakulty Univerzity Palackého.
Vystudoval Univerzitu Palackého v Olomou-
ci a Ph.D. v oboru ,Bioresources Science"
ziskal na Tottori Univerzité v Japonsku. Je
autorem vice nez 100 odbornych védeckych
publikaci vénujicich se vyzkumu predevsim
v oblasti biochemie, enzymologie a moleku-
larni biologie. Jeho nejnovéjsi prace a projek-
ty se tykaji zejména rostlinné biotechnologie
a pfipravy GM rostlin.

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

prof. Mgr. Marek Sebela, Dr.

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

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

je zastupujicim feditelem Centra a profeso-
rem biochemie na PfF UP v Olomouci, kde
plsobi od roku 1994. Zabyvd se bioche-
mii, enzymologii a proteomikou. Je autorem
a spoluautorem vice nez stovky védeckych
praci, ¢lenem nékolika védeckych spolecnosti
a redakcni rady Casopisu Journal of Proteo-
mics. Prof. Sebela byl dosud fesitelem nebo
¢lenem resitelského kolektivu vice nez dvaceti
grantovych projektd.

prof. Ing. Jaroslav Dolezel, DrSc.

is the Deputy Director of the Cente and
professor of biochemistry at Palacky Univer-
sity where he has been working since 1994.
He focuses himself on biochemistry, enzymo-
logy and proteomics. He is the author and
co-author of more than 100 scientific papers,
a member of several scientific societies and
a member of the Editorial Board of Journal of
Proteomics. So far, Prof. Sebela has participa-
tedin more than 20 grant projects as a coordi-
nator or team member (investigator).

je veédeckym feditelem Centra. Od roku
1983 je zaméstnan v Ustavu experimentalni
botaniky Akademie véd CR v. v. i. Vystudoval
Vysokou Skolu zemédélskou v Brné a védecke
hodnosti CSc. a DrSc. mu udélila AV CR.
Postdoktorsky pobyt absolvoval v italské
vyzkumné organizaci ENEA v Rimé. Od roku
1992 plsobi na PFF UP v Olomouci, pfi¢emz od
roku 2013 jako profesor v oboru molekularni
biologie a genetika. Jeho hlavnim védeckym
zamérenim je struktura a evoluce rostlin-
nych genomdl, aplikace pritokové cytometrie
v rostlinné biologii a mapovani a sekvenova-
ni genoml dlleZitych zemé&dé&lskych plodin.
Béhem své védecké kariéry absolvoval fadu
odbornych stazi a je autorem vice nez 200
¢lankd v impaktovanych &asopisech, editorem
tfi knih a byl fesSitelem nebo ¢lenem resitel-
ského kolektivu vice neZ 30 projektl, véetn&
projektd EU.
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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 Agricul-
ture in Brno and received his Ph.D. and DrSc.
degrees from AS CR. He spent his postdoc-
toral fellowship in Italian research organiza-
tion ENEA in Rome. Since 1992 he has been
teaching at Palacky University; since 2013 as
professor of molecular biology and genetics.
His research focuses on plant genome
structure and evolution, the application of
flow cytometry in plant biology 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 investi-
gator and co-investigator in more than 30
research projects, including EU projects.

C.R. HANA
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prof. RNDr. Petr Ilik, Ph.D.

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

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

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

vystudoval Vysokou Skolu zemédélskou
v Brng, kde ziskal i své veédecké hodnosti.
Od roku 1983 plisobi v Ustavu experimental-
ni botaniky Akademie véd CR v.v.i. a v roce
1996 se stal vedoucim spolecného pracovi-
§t& Ustavu experimentalni botanlky AVCR
a prirodovédecké fakulty UP s ndzvem Labora-
toF rdstovych regulétord.

Prof. Strnad se zabyva biologickou, medicinal-
ni a analytickou chemii rostlinnych hormond.
Jeho vyzkumnd skupina béhem doby své
existence navdzala celou Fadu mezinarod-
nich spolupraci. Cdast pracovisté se také
zabyva syntézou novych rlstovych regula-
torll se zajimavymi biologickymi i terapeu-
tickymi vlastnostmi. Prof. Strnad je autorem
nejméné 350 odbornych védeckych publikaci
a Fady patentd po celém svét&. Je Elenem celé
fady mezinarodnich spole¢nosti, prezidentem
Evropské fytochemické spolecnosti a reSite-
lem vice nez 30 narodnich i mezinarodnich
projektd.

Mgr. Karel Dolezal, DSc.

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

C. R. HANA

plsobi od roku 1996 jako védecky pracov-
nik v Laboratofi rdstovych reguldtorl PFF
UP & UEB AV CR v.v.i, Olomouc. Vzdé&lani
ziskal na Univerzité Palackého v Olomouci
na Prirodovédecké fakulté v oboru anorga-
nické chemie a na Lékarské fakulté v oboru
molekularni biologie, jeho védecké zamére-
ni je syntéza vicesubstituovanych purino-
vych derivatd, vztah mezi jejich chemickou
strukturou a biologickou aktivitou, analytic-
kd chemie cytokininl a dalSich rostlinnych
hormon{l. Je autorem nebo spoluautorem
vice nez 100 plvodnich védeckych publikaci
v impaktovanych casopisech a vice nez 45
ud&lenych patentl, v poslednich 10 letech byl
nebo je reSitelem nebo spoluresitelem deviti
grantovych projektd. Dr. DoleZal je editorem
a ¢lenem redakéni rady éasopisl Plant Growth
Regulation a South African Journal of Botany.

works as researcher in Laboratory of Growth
Regulators of Faculty of Sciences Palacky
University & Institute of Experimental Botany
of the Academy of Sciences of the Czech
Republic, Olomouc. He studied anorganic
chemistry at Faculty of Science and molecular
biology at Faculty of Medicine, Palacky Univer-
sity in Olomouc. His specialization is synthesis
of polysubstituted purine derivatives, relati-
on between their structure and biological
activity, analytic chemistry of cytokinins and
other plant hormones. Dr. Dolezal is author
or co-author of more than 100 papers in
impacted journals and more than 45 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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doc. Mgr. Petr Galuszka, Ph.D.
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vystudoval  Univerzitu Palackého, obor
biologie, chemie a od roku 2010 pGsobi
jako senior researcher a vedouci Oddéle-
ni molekuldrni biologie Centra. Profesné
se vénuje molekuldrni biologii a fyziologii
obilovin se zamérenim na genetické modifika-
ce a hormonalni regulace. V posledni dobé se
zacal vénovat studiu interakci rostlin s fytopa-
togennimi houbami. Béhem profesni kariéry
absolvoval nékolik védeckych stazi v zahrani-
¢i, je autorem vice nez 40 védeckych publikaci
a nékolika patentd. V soucasnosti je hlavnim
feditelem dvou grantovych projektd a $kolite-
lem sedmi Ph.D. studentd.

prof. RNDr. Jozef Samaj, DrSc.

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

vystudoval PFF  Univerzity Komenského
v Bratislavé, plsobil mj. na Univerzit& Paul
Sabatier v Toulouse, Biocentru na Univer-
zité ve Vidni a na Univerzité v Bonnu, kde
obhajil habilitacni praci a vedl vyzkumnou
skupinu. Plsobil 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 na CRH. Je autorem vice
nez 150 védeckych publikaci zamérenych na
vyzkum v oblastech molekuldrni a bunécné
biologie, proteomiky, biotechnologie, signali-
zace, cytoskeletonu, vezikuldrniho transportu,
endocytodzy a stresu u rostlin. Je editorem Sesti
knih, narodnim reprezentantem v Internatio-
nal Plant Proteomics Organization, ¢lenem
nékolika védeckych spolecnosti a redakcnich
rad odbornych ¢asopis a doposud byl Fesite-
lem nebo spoluresitelem vice nez 20 zahranic-
nich a domécich védeckych projektd.

Mgr. Ondrej Novak, Ph.D.

professor Samaj graduated from Comenius
University, Bratislava. He worked at the Paul
Sabatier University in Toulouse, at the Biocen-
ter of University of Vienna and at the Univer-
sity of Bonn. He defended his habilitation
work and lead research group in Bonn as well.
Prof. Samaj also worked at Institute of plant
genetics and biotechnology, Slovak academy
of sciences where received DrSc. title. Since
2009 he has been a Professor of Botany at
Palacky University, Faculty of Science where
he leads Department of cell biology. He is
the author of more than 150 scientific papers
focused on research in molecular and cell
biology, proteomics, biotechnology, signalling,
cytoskeleton, vesicular trafficking, endocytosis
and stress in plants. He is editor of six books,
a national representative in the Internatio-
nal Plant Proteomics Organization, a member
of several scientific societies and editorial
boards of several scientific journals. So far he
has been an investigator or co-investigator in
more than 20 foreign and national scientific
projects.

NZ%Y;

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

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

vystudoval obory analytickd chemie a botani-
ka na PiF Univerzity Palackého v Olomouci. Po
ukoné&eni studia plsobil na Svédské zemé&dél-
ské univerzité v Umed. V Centru pracuje od
roku 2010 jako senior researcher. V roce 2015
se stal vedoucim Oddéleni Centralni laborato-
fe a podpora vyzkumu a soucasné Oddéleni
genetickych zdroji zelenin, lé&ivych rostlin
a specialnich plodin. Vénuje se studiu pfirod-
nich latek izolovanych z rostlin a bakterii,
vyvoji analytickych metod studia fytohor-
mond, jejich chemickym a biochemickym
preménam, pripadné vyskytu a interak-
cim mezi fytohormony. Je c¢lenem nékolika
narodnich a mezinarodnich odbornych spolec-
nosti, autorem a spoluautorem témér 40
védeckych praci. V soucasné dobé je hlavnim
feitelem dvou grantovych projektd.

he studied Analytical Chemistry and Botany at
Palacky University in Olomouc. After comple-
ting his studies he went to Swedish Agricultu-
ral University in Umed. He has been working
in C. R. Han& 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.
He has devoted his time to studying natural
substances isolated from plants and bacteria,
development of analytical methods to study
phytohormones, their chemical and biochemi-
cal transformations, eventually their occurren-
ce and interactions. He is a member of several
national and international expert societies and
an author or co-author of almost 40 scientific
papers. Currently he is the leading investiga-
tor of two grant projects.
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PREDSTAVENSTVO A RADA CENTRA

JMENO CLENA FUNKCE INSTITUCE
MEMBER POSITION INSTITUTION

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

RNDr. Martin VAGNER, CSc.

Dr. Ing. Pavel CERMAK

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

RNDr. Ladislav SNEVAJS
Bc. Miroslav PETRIK
Ing. Ladislav JERABEK

VEDECKA RADA CENTRA

predseda Rady Centra a Clen
Predstavenstva Rady Centra

Chairperson of the Board of Directors and Board
Member of the Council of the Centre

¢len predstavenstva Rady Centra
Board Member of the Council of the Centre

¢len predstavenstva Rady Centra
Board Member of the Council of the Centre

rektor Univerzity Palackého
v Olomouci
Rector of Palacky University,Olomouc

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

Director of the Institute of Experimental Botany
AS CR

reditel Vyzkumného Gstavu rostlinné
vyroby, v.v.i.

¢len Rady Centra
Member of the Council of the Centre

¢len Rady Centra
Member of the Council of the Centre

¢len Rady Centra
Member of the Council of the Centre

¢len Rady Centra
Member of the Council of the Centre

Director of the Crop Research Institute

dékan Prirodovédecké fakulty
Univerzity Palackého v Olomouci

Dean of the Faculty of Science, Palacky
University in Olomouc

zastupce Statutarniho mésta Olomouc
Representative of the Statutory City of Olomouc

zastupce Olomouckého kraje
Representative of the Olomouc Region

zastupce Ministerstva zemédélstvi CR
Representative of the Ministry of Agriculture

JMENO CLENA FUNKCE INSTITUCE
MEMBER POSITION INSTITUTION

prof. Ing. Jaroslav DOLEZEL, DrSc.

prof. Ing. Miroslav STRNAD, CSc., DSc.

prof. Mgr. Marek SEBELA, Dr.

prof. RNDr. Jozef SAMAJ, DrSc.

prof. RNDr. Petr ILIK, Ph.D.

Mgr. Jan BARTOS, Ph.D.

doc. RNDr. Petr TARKOWSKI, Ph.D.

prof. Ing. Olga VALENTOVA, CSc.

prof. RNDr. Jifi FAJKUS, CSc.

doc. Ing. Antonin DREISEITL, CSc.

Ing. Jiti MILEK

prof. Jeffrey A. COLE

=N\

védecky reditel Centra a predseda
Védecké rady Centra

Scientific Director and Chairperson of the
Scientific Board of the Centre

¢len Védecké rady Centra
Scientific Board of the Centre Member

¢len Védecké Rady Centra
zastupuijici feditel Centra

Scientific Board of the Centre Member
Deputy Director of the Centre

¢len Védecké Rady Centra
Scientific Board of the Centre Member

¢len Védecké Rady Centra
Scientific Board of the Centre Member

clen Védecké rady Centra
Scientific Board of the Centre Member
¢len Védecké rady Centra
Scientific Board of the Centre Member
externi akademicky c¢len Védecké
rady Centra

Scientific Board of the Centre External
Academic Member

externi akademicky clen Védecké
rady Centra

Scientific Board of the Centre External
Academic Member

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

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

externi clen Védecké rady Centra
Scientific Board of the Centre External
Member

\7}
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Ustav experimentalni botaniky AV CR, v. v. i.
Institute of Experimental Botany AS CR

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

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

Prirodovédecka fakulta, Univerzita Palackého
v Olomouci

Faculty of Science, Palacky University Olomouc
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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 Na-
rodniho programu udrzitelnosti, jehoz prostredky
slouZi na pokryti vyznamné &asti provoznich nakladd
a nové investice. Celkova podpora na obdobi 2014
- 2018 ¢&ini pres 393 miliont korun, celkové nakla-
dy projektu prevysuji jednu miliardu korun, zbytek
uhradi Centrum z vlastnich zdroji. Schvalena pod-
pora je vyuzivana k dosazeni novych, mezinarodné
uznatelnych vysledkd vyzkumu a vyvoje, k dal$imu
rozvoji mezinarodni spoluprace, uplatnéni vysledkd
v inovacich a k vytvoreni podminek pro zaméstnan-
ce a mobilitu vyzkumnych pracovnik{l. Celkové pro-
biha realizace osmi vyzkumnych program@ Centra,
shrnuti &innosti a vysledkd prinasime nize.

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

¢. projektu LO1204 (v roce 2015)

Share of the National Sustainability Program I funding,

project No. LO1204 (in 2015)

NAZEV
PARTNER

Univerzita Palackého v Olomouci
Palacky University Olomouc

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

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

CELKEM / TOTAL

|

7,

AL-\ 0
—~—
C. R.HANA

Lo o

) J:

/0

VYROCNI ZPRAVA / ANNUAL REPORT 2015

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

UEB AV CR

IEB AS CR
46%

CASTKA (KC)/ROK 2015

AMOUNT (CZK)/YEAR 2015
35715 000,00 45 %
36 412 000,00 46 %
6 778 000,00 9%
78 905 000,00 100 %
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BIOCHEMIE PROTEINU A PROTEOMIKA

Pro praktické vyuziti enzymd bylo sledovano zamére-
ni na rostlinné aminoaldehyddehydrogenasy (AMADH)
a proteolytické enzymy. Rekombinantni isoenzymy
AMADH1 a 2 byly testovany pro pfeménu syntetickych
N-aminoacyl-omega-aminoaldehydd odvozenych od
pfirozenych substratl, a to v sérii s rozdilnou délkou
a vétvenim acylového fetézce. Tyto latky byly oxidova-
ny za vzniku odpovidajicich aminokyselin, coz potvrdilo
aplikovatelnost enzymu v organické syntéze. Slouceni-
ny byly konstruovany s ohledem na dfive prokazanou
preménu N-acetylovych derivatd stejné jako na rozmé-
ry substratového kanalu. Ukazalo se, ze délka acylo-
vého fetézce a jeho vétveni jsou méné vyznamné pro
substratové vlastnosti, nez je délka ptvodniho ptirod-
niho substratu, ktery byl acylaci modifikovan. Jediny
derivat nesouci volnou karboxylovou skupinu (N-adipoyl
APAL) byl v PsAMADH2 reakci prekvapivé vybornym
substratem, coz otevira pole pro dalsi studium. AMADH1
z rajCete je vhodna pro detekci obsahu nezadoucich
aldehydd v destilatech. Moznost vyuZiti v potravinaFské
analyze byla demonstrovana na souboru slivovic. Méfeni
enzymovych aktivit se vzorky jasné korelovalo s daty ze
stanoveni obsahu aldehydd pomoci kapalinové chroma-
tografie.

Byly publikovany struktury rostlinnych aldehyddehyd-
rogenas a analyzovani mutanti kukuri¢né cytokininoxida-
sy/dehydrogenasy s cilem vysvétlit mechanismus kataly-
zované reakce. Byla analyzovéna kukufi¢na a hrachova
ALDH 7 (ZmALDH7 a PsALDH?7) a Ctyfi cytosolové isofor-
my kukufiéné ALDH2 (RF2C, RF2D, RF2E a RF2F).
S velkym rozliSenim byly analyzovany krystalové struk-
tury ZmALDH7, RF2C a RF2F. Kineticka analyza ukazala,
ze semialdehyd alfa-aminoadipové kyseliny, mezipro-
dukt katabolismus lysinu, je preferovanym substratem
rostlinnych ALDH7. Naproti tomu, aromatické aldehy-
dy, vcCetné benzaldehydu, anisaldehydu, cinnamalde-
hydu, koniferaldehydu a sinapaldehydu jsou nejlepsimi
substraty cytosolovych ALDH2. Studie genové exprese
ukazuji, ze RF2C gen, ktery je silné exprimovan ve vSech
organech, je pravdépodobné nezbytny, coz naznacuje,
ze klicova uloha enzymu bude jisté spojena s tvorbou
bunécné stény za pouziti aldehydl z drahy fenylpropa-
noidd. ALDH7 mdZe vyznamné prispét k ochrané proti
osmotickému stresu, protoze oxiduje nékolik aminoalde-
hyd( za vzniku produktd, které jsou zndmy jako kompa-
tibilni osmolyty.

Proteolyticky enzym pseudotrypsin, ktery je isofor-
mou trypsinu, byl pfipraven chromatografickou separaci
trypsinového autolyzatu. Nasledné byly prokazany odlis-
nosti ve vysledcich §t&peni proteind plsobenim trypsi-
nu a pseudotrypsinu a jejich vyuzitelnost v metodice
identifikace proteini sekvencovanim. Pro tuto oblast
bylo pFispévkem i publikovani mikrogradientové separa-
ce peptidd ziskanych &t&penim proteinového extraktu
patogenni baktérie Francisella tularensis. Pomoci jedno-
duchého separacniho zafizeni a hmotnostniho spektro-
metru je mozné identifikovat stovky proteinQ. Bylo téz
demonstrovano vyuziti autorského software BIOSPEAN
pro zpracovani dat z monitorovani biotechnologickych
proces. Hmotnostni spektrometrie intaktnich buné&k
(ICMS) byla predstavena jako novy a rychly nastroj pro
monitorovéni prib&hu fermentace b&hem vyroby penici-
linu s moznosti analyzy v redlném case. Po optimali-
zaci ICMS metody se vzorky fermentacniho média pro
penicilin V byla ziskana data vyhodnocena hierarchickou

When looking for a practical application of enzymes,
we have studied plant aminoaldehyde dehydrogenases
(AMADH) and proteolytic enzymes. Recombinant isoen-
zymes AMADH1 and 2 were tested for the conversion
of synthetic N-aminoacyl-omega-aminoaldehydes de-
rived from natural substrates. These compounds were
in a series with a different length and branching of the
acyl chain and their oxidation to the corresponding ami-
no acids confirmed the applicability of the enzymes in
organic synthesis. The compounds were designed con-
sidering the previously found conversion of N-acetyl
derivatives as well as substrate channel dimensions. It
has been shown that the length of the acyl chain and
its branching are less significant for substrate properties
than the length of the original natural substrate modified
by acylation. The only derivative carrying a free carbo-
xyl group (N-adipoyl APAL) was surprisingly an efficient
substrate in PSAMADH2 reaction which makes a good
starting point for further studies. AMADH1 from tomato
is suitable for detecting undesirable aldehydes in distilla-
tes. The possible use of these findings in food analysis
has been demonstrated with slivovitz samples. Enzyme
activity assays clearly correlated with data from the de-
termination of aldehyde content by means of liquid chro-
matography.

We have reported the crystal structures of plant al-
dehyde dehydrogenases (ALDHs) and analyzed maize
cytokinin oxidase/dehydrogenase mutants to elucidate
the mechanism of the catalyzed reactions. The ALDHs7
from maize and pea (ZmALDH7 and PsALDH7, respecti-
vely) and four isoforms of maize ALDH2 (RF2C, RF2D,
RF2E a RF2F) were analyzed, from which the structures
of ZmALDH7, RF2C a RF2 were in a high resolution. Ki-
netic analysis showed that the semialdehyde of alpha-
-aminoadipic acid, an intermediate of lysine catabolism,
was a preferred substrate of plant ALDHs7. In contrast,
aromatic aldehydes such as benzaldehyde, anisaldehy-
de, cinnamaldehyde, coniferaldehyde, and sinapalde-
hyde appear the most suitable substrates for cytosolic
ALDH2s. Gene expression studies show that the gene
RF2C, strongly expressed in all organs, is indispensable.
This would indicate that the enzyme has a key role in
the formation of the cell wall utilizing aldehydes from
the fenylpropanoid pathway. ALDH7 may significantly
contribute to the protection against osmotic stress as it
oxidizes several aminoaldehydes resulting in compatible
osmolytes.

The proteolytic enzyme pseudotrypsin, an isoform of
trypsin, was prepared by chromatographic separation of
a trypsin autolyzate. Then we unraveled differences in
results of protein digestion by trypsin or pseudotrypsin
and their applicability in the methodology of sequencing-
-based protein identification. Another contribution to this
research field resides in publishing a microgradient sepa-
ration of peptides obtained by digestion of a protein ex-
tract from the pathogenic bacterium Francisella tularen-
sis. It is possible to analyze hundreds of proteins using
a simple separation device and a mass spectrometer. We
also managed to demonstrate the use of in-house built
software BIOSPEAN for the analysis of data from mo-
nitoring of biotechnological processes. Intact cell mass
spectrometry (ICMS) has been introduced as a new and
quick way for monitoring the course of fermentation du-
ring penicillin production with the possibility of a real-
-time analysis. After optimizing ICMS with samples of
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shlukovou analyzou nebo pomoci softwaru vyvinutého
specialné pro porovnani dat z ICMS. Obéma pristupy se
daji odlisit rlistové faze plisné Penicillium chrysogenum
jak ze vsadkové, tak i pritokové vsadkové fermentace.
Pro monitorovani polyamind v biologickych vzorcich byl
ve spolupraci s Vyzkumnym ustavem chemickych proce-
st AV CR konstruovan biosensor a dokumentovény jeho
parametry.

Na =zakladé sekvenci isopentenyltransferas (IPT)
a receptorovych histidinkinas (HK) z Arabidopsis thali-
ana bylo v genomu topolu Populus trichocarpa naleze-
no devét genll pro IPT a pét pro HK. Vdechny zminéné
geny se podafrilo klonovat z hybridniho topolu Populus
X canadensis (cv. Robusta) do plazmidovych vektord.
V soucasné dobé jsou optimalizovany podminky pro
expresi IPT v bakteridlni kultufe za Ucelem jejich nasled-
né purifikace a charakterizace.

Synergy/4
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a fermentation medium for penicillin V, the obtained data
were evaluated by a hierarchy cluster analysis or the
above-mentioned software (designed especially for com-
parisons of data from ICMS). Both approaches are useful
to distinguish growth phases of Penicillium chrysogenum
from batch and fed-batch fermentations. A biosensor for
monitoring polyamines in biological samples has been
constructed in cooperation with the Institute of Chemical
Process Fundamentals, ASCR, including characterization
of its parameters.

There were nine genes for isopentenyltransferases
(IPTs) and five for receptor histidine kinases (HKs) found
in the genome of poplar (Populus trichocarpa) based on
the corresponding sequences from Arabidopsis thalia-
na. All these genes have been successfully cloned from
a hybrid poplar Populus x canadensis (cv. Robusta) into
plasmid vectors. Conditions for IPTs expression in bacte-
rial cultures for their future purification and characteriza-
tion are currently being optimized.
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Separace peptidi ziskanych proteolytickym stépenim extraktu bakteri-
dlnich proteinu. Experiment byl proveden v nanoprutokovém uspord-
ddni na kapildrni koloné s obrdcenou fazi pri pritokové rychlosti 250
nl/min. Pferusovand &ira vyznacuje prubéh gradientu mobilni fdze
tvoreného mikrogradientovym zafizenim, Lenobel R et al.(LC GC N. Am.
2015, 420)

Chromatographic separation of peptides from a proteolytic digest of
a bacterial protein extract. The experiment was conducted on a rever-
sed-phase capillary column (nanoflow arrangement) at a flow rate of
250 nL/min. The dashed line represents the course of the mobile phase
gradient created by microgradient device Lenobel R et al.(LC GCN. Am.
2015, 420).
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BIOENERGETIKA ROSTLIN 2

Tento vyzkumny program je rozdélen do ctyf
vyzkumnych smérl: 1) Izolace a strukturni analyza
proteinovych superkomplexd tylakoidnich membran, 2)
Molekularni mechanismy generace reaktivnich forem
kysliku ve fotosystému II za stresovych podminek, 3)
Fotosyntéza a souvisejici signalni drahy za stresovych
podminek a 4) Optické metody detekce fyziologického
stavu rostlin.

Ad 1) Resitelsky tym pokracoval v biochemickém
a strukturnim vyzkumu pigment-proteinovych super-
komplex{ izolovanych z tylakoidnich membran vy3sich
rostlin a mechl. Byla dokoné&ena studie struktury super-
komplexu fotosystému II izolovaného ze smrku. Struk-
turni vysledky podpofené analyzou genomu potvrdily
unikatnost struktury fotosystému II u zastupcl celedi
borovicovité (Pinaceae). Byla dokoncena studie struk-
tury fotosystému II u mechu Physcomitrella patens.
Strukturni analyza byla rozsSifena o analyzu specific-
kych mutantll mechu s cilem ur¢it sloZeni a organizaci
svétlosbérnych antén fotosystému II. Dale byla zapoca-
ta rozsahla studie vlivu svétla a indukce nefotochemic-
kého zhaseni na strukturu fotosystému II u Arabidopsis
thaliana a specifickych mutantt s inhibovanou induk-
ci nefotochemického zhdaseni a inhibovanou produkci
zeaxantinu.

Ad 2) Byla studovana tvorba singletniho kysliku
v lidskych nadorovych bunkach a tvorba peroxidu vodiku
ve fotosyntetickych membranach izolovanych z listd
Spenatu. Bylo ukazano, Ze oxidativni stres u lidskych
nadorovych bunék poskozuje lipidy, proteiny i nukleo-
vé kyseliny. Zatimco lipidova peroxidace je iniciovana
pouze hydroxylovym radikdlem, karbonylace protei-
nl a fragmentace DNA je zplsobena hydroxylovym
radikalem a peroxidem vodiku. Bylo ukazano, Ze posko-
zeni lipidd v lidskych nadorovych burikdch je spoje-
no s tvorbou excitovanych molekul, jako jsou tripletni
karbonyly a singletni kyslik. Ve spolupraci s Dr. Prasadem
(Tohoku Institute of Technology, Sendai, Japonsko) byl
testovan amperometricky senzor s osmium-kfenovou
peroxidazou pro ultracitlivou detekci peroxidu vodiku.

P

LANT BIOENERGETICS

The research program Plant Bioenergetics was divi-
ded into four objectives: i) Isolation and structural ana-
lysis of protein supercomplexes from thylakoid membra-
nes, ii) Molecular mechanisms of generation of reactive
oxygen species in photosystem II under stress condi-
tions, iii) Photosynthesis and related signalling under
stress conditions, and iv) Optical methods for the detec-
tion of physiological state of plants.

Ad i) The research team continued in the biochemical
and structural research of pigment-protein supercomple-
xes isolated from thylakoid membranes of higher plants
and mosses. We have finished the structural study of
photosystem II supercomplex isolated from spruce. The
structural results, supported by genome analysis, con-
firmed a unique structure of photosystem II in plants
from the Pinaceae family. We have finished the study of
photosystem 1II isolated from the moss Physcomitrella
patens. In order to uncover the composition and orga-
nization of light harvesting antenna of photosystem II
in P. patens, we have extended this study and perfor-
med structural analysis of specific mutants. Further, we
began to study the effect of high light treatment and
induction of non-photochemical quenching on the archi-
tecture of photosystem II in Arabidopsis thaliana and in
its specific mutants, which have impaired induction of
non-photochemical quenching and inhibited production
of zeaxanthin.

Ad ii) We have studied the formation of singlet oxy-
gen in human cancer cells and the formation of hyd-
rogen peroxide in photosynthetic membranes isolated
from spinach. It has been shown that the exposure of
human cancer cells to oxidative stress causes a damage
to lipids, proteins as well as nucleic acids. Whereas lipid
peroxidation is initiated solely by hydroxyl radical, pro-
tein carbonylation and DNA fragmentation are caused by
hydroxyl radical and hydrogen peroxide. We have also
showed that lipid peroxidation is associated with the for-
mation of electronically excited species such as triplet
excited carbonyls and singlet oxygen. In collaboration
with Dr. Prasad (Tohoku Institute of Technology, Sendai,
Japan) we have tested an amperometric biosensor with
osmium-horseradish peroxidase, which can be used for
ultra-sensitive detection of hydrogen peroxide.

Proteinové podjednotky fotosystému Il ze smrku ztepilého (A) ve srovndni s podjednotkami fotosystému Il z husenicku rolniho (B) a fasy Chlamydomonas
reinhardtii (C). Snimky byly ziskdny pomoci jednocdsticové elektronové mikroskopie s ndslednym zpracovdnim obrazu.

Structural assignment of protein subunits of the PSIl supercomplex from Norway spruce (A) and its counterparts from Arabidopsis thaliana (B) and
green alga Chlamydomonas reinhardtii (C). The pictures were obtained using single particle electron microscopy with subsequent image processing.

,1

7,

e T N <k A(L\,
S~ =\

~ e | =40~

i

P N7 L

\'Z
.lL *

I
— ~—




Ve

(607 - AN RN 2] 2,

Ad 3) Vyzkumné aktivity tfetiho sméru vyzkumu
byly zaméteny na studium vlivu novych latek s rlstové-
-regulacni aktivitou na fotosyntézu rostlin pfi indukované
senescenci, na studium indukované senescence u rostlin
s pozmé&nénou percepci cytokininl a na hormonaini
a elektrickou signalizaci a fotosyntézu u masozravych
rostlin. Byly dokonleny projekty zabyvajici se vlivem
zasychdni listu na pohyb chloroplastd, &itenim hydraulic-
ké viny rostlinou po lokalnim popaleni a vlivem kfemiku
na stres kadmiem. Mezi nejduleZit&jsi vysledky v rdmci
tohoto vyzkumného sméru patfi: i) zjisténi vyssi ucinnos-
ti novych cytokininovych derivatd k udrzeni fotosyntézy
pfi senescenci ve srovnani s bézné pouzivanymi cytoki-
niny, ii) zjist&ni vysoké citlivosti pohybu chloroplastd na
pokles obsahu vody v listech, iii) unikatni vyuziti optické
difrakéni metody pro sledovani Sifeni hydraulické viny
v rostliné po jejim poranéni a iv) zjisténi ochranného
vlivu kfemiku na fotosyntézu pfi stresu kadmiem.

Ad 4) Vyzkum byl zaméfen na studium optickych
vlastnosti rostlin, aplikaci optickych metod pro Ucely
fenotypizace rostlin a matematické modelovani mérenych
optickych signalt pomoci biofyzikalnich model. Byl
publikovan prehledovy ¢lanek o parametrech chlorofylo-
vé fluorescence pouzivanych pro studium funkce fotosyn-
tetického aparatu, prehledovy Clanek na téma automa-
tické vysokokapacitni fenotypizace rostlin a metodicky
¢lanek popisujici uziti fenotypizacni linky pro Gcely studia
odolnosti riznych odrdd hrachu vadi chladu. Byl ukonéen
projekt zaméreny na stanoveni vlivu usporadani chloro-
plastl v burikdch na kolimovanou a diftizni absorptan-
ci listu a projekt na modelovani svétlem indukované-
ho elektrického napéti napfi¢ thylakoidni membranou
detekovaného pomoci tzv. elektrochromniho posuvu.
Byly zahajeny projekty navazujici na predchozi méreni
diftzni absorptance listu, vCetné prislusného matematic-
kého modelovani.

VYROCNI ZPRAVA / ANNUAL REPORT 2015
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Ad iii) Research activities in the third objective were
focused i) on the study of the effect of new substan-
ces with growth-regulation activity on photosynthesis
of plants during induced senescence, ii) on the study of
induced senescence in Arabidopsis plants with altered
cytokinin perception, and iii) on hormonal and electric
signalling and photosynthesis in carnivorous plants. We
have finished projects dealing with the effect of leaf de-
siccation on chloroplast movement, the propagation of
hydraulic surge in a plant after its local burning and the
effect of silicon on cadmium-induced heavy-metal stress
in plants. The most important results achieved within this
research objective are i) the identification and descripti-
on of new cytokinin derivatives that are highly efficient in
photosynthesis maintenance during senescence, ii) the
description of a new method for the sensitive monitoring
of water shortage in leaves that is based on light-indu-
ced chloroplast movement, iii) the unique application of
optical diffraction method for the monitoring of hydraulic
surge propagation in plants after their local wounding,
and iv) the description of protective effect of silicon on
photosynthesis during cadmium stress.

Ad iv) In this objective, research was focused on the
study of optical properties of plants, application of op-
tical methods for plant phenotyping and mathematical
modelling of measured optical signals using biophysical
models. We have published a review article dealing with
chlorophyll fluorescence parameters that are used for
the determination of photosynthetic function, a review
article focused on automated integrative high-through-
put phenotyping of plants, and a methodological article
that describes the use of phenotyping platform in the
Centre of the Region Hana for the study of cold tolerance
of different pea cultivars. We have finished a project on
the determination of the influence of chloroplast arran-
gement in cells on collimated and diffusive absorptan-
ce of leaves and a project on modelling of light-induced
voltage across the thylakoid membrane detected via
the so-called electrochromic shift. We have started new
projects based on the preceding measurements of di-
ffusive leaf absorptance, including related mathematical
modelling.
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Hlavni sméry vyzkumu i v roce 2015 zahrnovaly zejmé-
na vyvoj novych nizkomolekularnich organickych latek,
které mohou specificky interagovat s klicovymi protei-
ny signalnich a regulacnich drah v bunce, studium jejich
biologické aktivity a také vyvoj vhodnych metod testovani
a jejich zavedeni do rutinniho, vétSinou robotizovaného
screeningu stavajicich chemickych knihoven, pfirodnich
latek, extraktl z rostlin a mikroorganismé a rovnéz nové
pfipravovanych derivatl. Metodami organické syntézy
bylo pFipraveno nékolik dalSich novych skupin organic-
kych latek s rlstové regulaéni aktivitou. TotoZnost a ¢isto-
ta pripravenych latek byla ovérena souborem fyzikalné
chemickych metod (elementarni analyza, HPLC-HR MS,
NMR). Biologicka aktivita pFipravenych sloucenin byla
nasledné testovdna v souboru biotestl, receptorovych
a inhibi¢nich testl, nejaktivnéjsi latky pak byly studo-
vany v rostlinnych a ZivocisSnych tkanovych kulturach.
Ve spolupraci s Research Centre for Plant Growth and
Development, Universitou KwaZulu-Natal v Pietermari-
tzburgu v Jihoafrické republice byl studovan vliv nejaktiv-
n&jsich u nas vyvinutych cytokininovych derivatd pouzitych
v kultivacnim médiu na in vitro mikropropagaci vybranych
rostlinnych druhd, napiiklad efekt nového 9-tetrahydro-
pyranyl derivdtu meta-topolinu (mTTHP) na proliferaci
prytl, zakofefiovéni a obsah fotosyntetickych pigmentl
u Siroce vyuzivané lécivé rostliny, Merwilla plumbea Amoo
SA et al. (S. Afr. J. Bot. 2015, 170). Studie prokazala, ze
tento derivat je dalSim topolinem, prakticky vyuZitelnym
v rostlinnych biotechnologiich, navic pfi nizkych koncent-
racich indukujicim zakorenovani.

Dal$i dva nové cytokininové derivaty, INCYDE a PI-55,
byly vyuZity jako nastroj ke studiu komunikace auxin-CK
v |éCivé rostliné Eucomis autumnalis, péstované in vitro
Aremu AO et al. (J. Plant Growth Regul., 2015, 1-12).
Byl sledovan vliv na organogenezi, obsah endogennich
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Main research goals of 2015 concerned development
of new low-molecular organic compounds which may spe-
cifically interact with key proteins in the signaling and
regulation pathways in the cell, study of their biological
activity and also development of methods and their imple-
mentation as routine assays for mostly robotic screening
of existing chemical libraries, natural compounds, plant
and microorganism extracts as well as newly prepared de-
rivatives.

Several other new groups of organic compounds with
growth-regulating activity have been prepared by me-
thods of organic synthesis. Identity and purity of these
compounds has been verified by the set of physico-chemi-
cal methods (elemental analysis, HPLC-HR MS, NMR). Bio-
logical activity of prepared compounds was subsequently
tested in selected bioassays, receptor and enzyme in vitro
assays, the most active compounds have then been stu-
died in plant and animal tissue models. In cooperation
with Research Centre for Plant Growth and Development,
University KwaZulu-Natal in Pietermaritzburg, South Af-
rica, we have studied the impact of the most active cy-
tokinin derivatives used in cultivation medium for in vit-
ro micro-propagation of chosen plant species, e.g. effect
of new 9-tetrahydropyranyl derivative of meta-topolin
(mTTHP) on shoot proliferation, rooting, and content of
photosynthetic pigments in widely used medicinal plant
Merwilla plumbea, Amoo SA et al. (S. Afr. J. Bot. 2015,
170). The study has shown that this derivative is another
topolin that can be used in plant biotechnology, moreover
at low concentrations inducing rooting.

Other two cytokinin derivatives, INCYDE and PI-55,
have been used to study auxin-CK communication in
medicinal plant Eucomis autumnalis grown in vitro, Are-
mu AO et al. (J. Plant Growth Regul., 2015, 1-12). We
have observed the impact on organogenesis, content of
endogenous phytohormones, phenolic substances, and
antioxidants. INCYDE increased shoot regeneration and
concentration of endogenous cytokinins, while PI-55 more
significantly affected root growth and levels of endoge-
nous auxins. The results point to other possibilities how to
decrease root inhibition during in vitro micro-propagation.

Besides experiments in tissue cultures we have also
studied composition of selected plant preparations with
growth regulatory activity (algae extracts, vermicompost)
and their effect on plant growth and content of bioactive
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fytohormond, fenolickych latek a antioxidantt. INCYDE
zvySoval regeneraci prytl a koncentrace endogennich
cytokind, zatimco efekt PI-55 byl vyrazn&jsi na rlst
kofene a hladiny endogennich auxint. Vysledky objas-
fiuji dal$i moZnost jak snizit inhibici rlstu kofene b&hem
mikropropagace in vitro.

Kromé& experimentd v tkafovych kulturdch jsme
také studovali slozeni vybranych rostlinnych preparatl
s rlstové regulaéni aktivitou (vytazky z fas, vermikom-
post) a jejich efekt rlst rostlin a obsah bioaktivnich latek.
Eckol, hlavni slozka frakce fenolickych latek izolovanych
z morské fasy Ecklonia maxima, signifikantné zvysu-
je velikost hliz a bioaktivnich latek v rostlinach Eucomis
autumnalis Aremu et al. (Planta, 2015, 1313-1324).
Cytokininy, auxiny, kys. abscisova, gibbereliny (GAs)
a brasinosteroidy (BRs) byly
kvantifikovany ve vyluhu vermi-
kompostu pomoci UHPLC-MS/
MS. Z cytokinind se v nejvys-
Sich koncentracich vyskytoval
isopentenyladenin, volna IAA
pak v koncentraci 0.55-0.77
pmol/mL. Bylo také detekovano
18 giberelinG a né&kolik deriva-
td brasinosteroidi. Vysledky
ukazuji na vysoky stuperi diver-
sity pfirozené se vyskytujicich
fytohormond v tomto produk-
tu, ktery se zcela jisté podili na
jeho priznivé biologické aktivi-
té Aremu et al. (Plant Growth
Regul. 2015, 483-492).

Dalsi nova on-line HPLC/
EC/HR ESI-MS metoda byla
vyvinuta pro studium oxida-
ce vybranych cytokinin, coz
umoznilo rychlou identifikaci
produktl reakce. Po elektro-
chemické konverzi isopenteny-
ladeninu a zeatinu bylo identi-
fikovano nékolik vznikajicich
produktl, véetné hydroxylova-
nych a dehydrogenovanych, coz
korelovalo s in vivo metabolis-
mem téchto latek.

Byl dokonéen vyvoj experimentalni metody jednot-
ného robotizovaného screeningu s vysokou prostupnosti
na fenotypovani rostlinnych vyhonl s vyuzitim soucasné
automatické analyzy biomasy a Gcinnosti fotosystému II
ke studiu chladové tolerance hrachu (Pisum sativum L.).
Soucasti reseni bylo vyvinuti programu pro automatickou
analyzu, ktery posuzuje rdizné parametry napt. fluorescen-
ce chlorofylu, a provedeni experimentu se dvéma rlizny-
mi odrdidami hrachu béhem jejich chladové aklimatizace.
Vyvinutd metoda se ukazala byt velmi uziteCnym nastro-
jem pro morfologickou a fyziologickou selekci paramet-
rd, které koresponduji s vyvojem nadzemni &asti rostliny
a ucinnosti fotosystému II, a je proto aplikovatelna i ke
studiu dal$ich hospodéaisky vyznamnych druh rostlin.
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substances. Eckol, the main component of phenolic sub-
stance fraction isolated from sea alga Ecklonia maxima
significantly increases the size of bulbs and bioactive sub-
stances in plants Eucomis autumnalis Aremu et al. (Plan-
ta, 2015, 1313-1324). Cytokinins, auxins, abscisic acid,
gibberelins (GAs) and brassinosteroids (BRs) have been
quantified in vermicompost extract via UHPLC-MS/MS. Iso-
pentenyladenin of all cytokinins appeared in highest con-
centrations, free IAA in concentration 0.55 - 0.77 pmol/
mL. There were also 18 giberellins and several derivatives
of brassinosteroids detected. The results indicate a high
level of diversity of naturally occurring phytohormones in
this product, which certainly contributes to its favorable
biological activity Aremu et al. (Plant Growth Regul. 2015,
483-492).

We have developed another on-line HPLC/EC/HR ESI-
-MS method in order to study oxidation of selected cytoki-
nins which enabled a quick detection of reaction products.
After electrochemical conversion of isopentenyladenin and
zeatin, there were several emerging products identifie-
dincluding hydroxylated and dehydrogenated ones, which
correlate with in vivo metabolism of these substances.

An experimental method of a unified robotic high-
-throughput screening for phenotyping of plant offshoots
with use of automated analysis of biomass and photosys-
tem II efficiency has been developed in order to study
cold tolerance of peas (Pisum sativum L.). A part of this
solution was creating a program for automatic analysis
of various parameters e.g. chlorophyll fluorescence, and
conducting of experiment with two different cultivars of
pea during their cold acclimation. This method proved to
be very effective for morphological and physiological se-
lection of parameters which correspond with development
of aboveground part of the plant and efficiency of photo-
system II and is therefore applicable for study of other
economically important species.
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ROSTLINNE BIOTECHNOLOGIE 4

V ramci vyzkumu ovliviiovani homeostazy rostlinnych
hormon{ u je¢mene za G¢elem zkvalitn&ni zemé&d&lskych
parametrd byly v ndvaznosti na patent udéleny v roce
2014 dokonceny a pfijaty do tisku dvé publikace zaby-
vajici se transgennimi rostlinami jeCmene s nadexprimo-
vanym cytokinin degradacnim enzymem. Komparativni
transkriptomickou studii byly naznaceny mozné mecha-
nismy vy3&i odolnosti t&chto rostlin v{i&i suchu. Transgen-
nim zdsahem dochazi ke snizené vnimavosti cytokinin{
receptorem HvHK3 a zvysené odpovédi auxin responsiv-
nich gend. V transgennich rostlinach se dale nadexprimuji
CtyFi geny kodujici aquaporiny, je zasadné posilena bio-
syntetickd draha pro lignin a prokazana vyssi lignifikace
korenového systému. Déle byly zahajeny pfipravy novych
linii (ve fazi T1 generace) rostlin jeCmene s vybranymi
tfemi geny pro hypotetickou cytokinin specifickou hyd-
roxylazu. Enzym ovliviiuje pomér cytokinind zeatinového
a isopentenyladeninového typu. Pomér téchto dvou cyto-
kinind s nejvy3si aktivitou je v pfimé souvislosti hormo-
nalniho ovlivnéni vynosu u je¢mene. Aktivita enzymu byla
zatim prokdazana na Urovni zménéného poméru v listech.
Vynosy pfipravenych rostlin budou hodnoceny v nasledné
generaci po selektovani homozygotnich linii.

V roce 2015 probéhl prvni polni experiment s trans-
gennim je¢menem majici uml¢enou expresi apoplastické
cytokinin dehydrogenasy HvCKX1. U RNAi:HvCKX1 linii
byla jiz dfive v podminkach in vitro péstovani prokaza-
na vyssi hmotnost obilek na jeden klas. Polni experiment
ukdzal pozitivni korelaci umlc¢eni s vynosem u jedné linie.
V nésledujicich sezdénach budou testovany dalsi nezavis-
|é linie. V podminkach in vitro péstovani jsou dale de-
tailné analyzovany homozygotni linie s umléenymi geny
HVCKX2 a HvCKX9, jejichz exprese je nejvyssi v listech
a kvétnich primordiich a vyvoland hormonalni nerovno-
vaha by mohla mit vliv na parametry fotosyntézy ¢i pocet
obilek v klasu.

V roce 2015 byla publikovana série polnich experi-
mentd zamérenad na testovani vlivu nizkomolekul&rnich
latek fytohormonalni povahy s gametocidnim Gcinkem
na proces tvorby pylu u rostlin Zita a naslednou infekci
askomycetou Claviceps purpurea. Pokud se potvrdi nase
vysledky z publikovanych parcelovych pokusti, mohl by
inovovany proces vést v budoucnosti ke snizeni nakladu
na pripravu Ié¢iv na bazi ergopeptind.

V rémci studia produkce cytokinin{l a daldich hormond
u fytopatogennich hub nebo sinic bylo publikovano néko-
lik praci. Konkrétné byla objasnéna prvni trojrozmérna
struktura a klicové domény cytokinin specifické fosfori-
bohydrolasy. Byla objasnéna produkce cytokininti u sinic
a dana do evolucnich souvislosti s vyssimi rostlinami.
Déle byl studovan mechanismus a vyznam produkova-
nych cytokinind u patogennich hub napadajicich rlzné
druhy obilovin.

Polni pokusy s GMO jecmenem
Field trials with GMO barley

ol

Within the research of influencing homeostasis of
plant hormones in barley in order to improve their agri-
cultural parameters we have completed two publications
on transgenic barley plants with overexpressed cyto-
kinin degrading enzyme. Several possible mechanisms
to enhance tolerance of these plants to drought have
been suggested by a comparative transcriptomic study.
Transgenic intervention causes a lowered sensitivity of
cytokinin via receptor HvHK3 and increased response of
auxin responsive genes. Furthermore, there are four up-
-regulated genes coding aquaporins in transgenic plants,
their biosynthetic pathway for lignin is significantly en-
forced and the lignification of the root system proved to
be more intense. We have begun preparations of new
lines (in T1 generation phase) of barley plants with three
chosen genes for hypothetical cytokinin specific hydro-
xylase (the enzyme influencing ratio of cytokinins of ze-
atin and isopentenyladenine type). The ratio of these two
most active cytokinins directly correlates with yields of
barley. Increased hydroxylase activity based on chan-
ged ratio has been evident in leaves. Yields of prepared
plants will be evaluated in the following generation after
having selected homozygote lines.

In 2015, we tested transgenic barley with silenced
expression of apoplastic cytokinin dehydrogenase HvC-
KX1 in field conditions for the first time. In RNAi HvCKX1
lines grown previously in greenhouse conditions we have
proven a higher yield per plant. The field experiment has
shown a positive correlation of silencing with yield at one
line. In subsequent seasons, we will test other indepen-
dent HVCKX1 silenced lines. Homozygote lines with si-
lenced genes HvCKX2 and HvCKX9, whose expression is
highest in leaves and floral primordia and whose hormo-
nal imbalance could affect photosynthesis or number of
caryopsis in an ear are further analyzed in detail in vitro
growing conditions.

In 2015, we published a series of field experiments
focused on testing the influence of low-molecular sub-
stances of phytohormonal nature with gametocide effect
on the process of pollen formation in rye plants and the
consequent infection by ascomycetes Claviceps purpu-
rea. As long as the results of our parcel trials are con-
firmed in up-scale parameters, this innovated process
could lead to lowering the costs of preparing pharma-
ceuticals based on ergopeptines produced by Claviceps
purpurea.

We have published several papers on production of
cytokinins and other hormones in phytopathogenic fungi
or cyanobacteria. More specifically the first 3D structure
and key domains of cytokinin specific phosphoribohyd-
rolase have been clarified on example of C. purpurea
protein. The production of cytokinins in cyanobacteria
has been described and put into evolutionary connection
with higher plants. We have also studied the mechani-
sm and importance of produced cytokinins in pathogenic
fungi attacking various types of cereal crops.
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5 BUNECNA A VYVOJOVA BIOLOGIE

Moderni mikroskopické metody hraji klicovou roli
v objasfiovani principu rlistu a vyvoje rostlin. V roce
2015 byla vyuzita vysokorozliSovaci mikroskopie se
strukturnim nasvécovanim vzorku a byl vypracovéan
podrobny protokol na studium subcelularni struktury
a dynamiky mikrotubuld v rliznych pletivech a organech
Arabidopsis thaliana. Dale byla pouZita environmentalni
mikroskopickd metoda zaloZzena na Setrném nasveéco-
vani vzorku v tenké vrstvé a byl vypracovan podrob-
ny protokol na dlouhodobé mikroskopické pozorovani
kliceni semen a vyvoje semenacku (predevsim kofenu)
u Arabidopsis thaliana. Byla adaptovana a zdokonalena
metoda Phos-Tag na neradioaktivni studium fosforylace
protein( a nasledné Uspésné pouzita na studium fosfo-
rylace rlznych proteind u vojtésky, je¢mene, pseni-
ce a Arabidopsis. Byla provedena analyza genl vsech
mitogen-aktivovanych protein kindz (MAPK) v dosud

dostupném genomu jeCmene a kvantitativné studovana
jejich exprese v listech jeCmene po inokulaci patogenem
Puccinia hordei. Tato studie ukazala zvySenou expre-
si vicerych MAPK genl po napadnuti timto rostlinnym
patogenem. Byly vypracovany Ctyfi prehledné clanky
o super-rezolu¢ni mikroskopii u rostlin, transformaci
rostlinnych bunék Agrobakteriemi, biotechnologickém
vyuziti cytoskeletdlnich proteini a o proteomickych
pfistupech pfi studiu signalizace u rostlin pomoci MAPK.

Modern methods of microscopy play a crucial role in
clarifying principles of plant growth and development.
In 2015 we have been using high-resolution microsco-
py with structural illumination of samples, and develo-
ped a comprehensive protocol for studying subcellular
structures and dynamics of microtubules in various tissu-
es and organs of Arabidopsis thaliana. We have also used
environmental microscopic method based on a gentle
light-sheet illumination of samples and developed a pro-
tocol for long-term microscopic observation of seed ger-
mination and development of seedlings (especially roots)
in Arabidopsis thaliana. We have adapted and improved
the Phos-Tag method for non-radioactive study of phos-
phorylation of various proteins in alfalfa, barley, wheat,
and Arabidopsis. Genes of all mitogen-activated protein
kinases (MAPKs) in currently available barley genome
have been analyzed and their expression patterns in bar-

VyuZiti moderni metody Lightsheet mikroskopie ke dlouhodobému
snimdni rdstu a vyvoje rostlin Arabidopsis thaliana s expresi proteint
znacenych s GFP.

Modern Lightsheet microscopy method used for long-term scanning
of growth and development of Arabidopsis thaliana with expression
of GFP-labeled proteins.

ley leaves after inoculation with Puccinia hordei patho-
gen have been quantitatively studied. These results have
shown increased expression of several MAPK genes after
pathogen attack. We have published four comprehensive
review papers on super-resolution microscopy in plants,
plant cell transformation by Agrobacteria, biotechnologi-
cal use of cytoskeletal proteins, and on proteomic appro-
aches to study plant signaling via MAPKs.
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GENETIKA A GENOMIKA ROSTLIN

V roce 2015 probihaly vSechny experimentalni prace
podle planu a byly ziskany vyznamné vysledky. Metody
chromozomové genomiky, které byly vypracovany
v predeslych letech, vyznamné usnadnuji analyzu sloZi-
tych genom( rostlin, véetné jejich mapovéni, sekveno-
vani a izolace genll. Tyto metody jsou zaloZeny na t¥idé-
ni chromozémd pomoci pritokové cytometrie a nelze je
aplikovat, pokud nelze jednotlivé chromozémy od sebe
odlisit. S cilem rozsifit mozZnosti chromozémové genomi-
ky byla vypracovana metoda reprezentativni amplifi-
kace DNA z jednotlivych chromozémd. V tomto ptipa-
dé je tfidén pouze jeden chromozém a DNA ve vzorku
neni kontaminovana jinym chromozémem. V modelo-
vém experimentu bylo zjisténo, Ze DNA amplifikovana
nezavisle ze tfi chromozémd 3B p3enice obsahovala
60% vsSech sekvenci chromozomu, pficemzZz sekvence
30% genl byly kompletni. Novy protokol umozni aplika-
ci metod chromozémové genomiky u druhd, u kterych
neni mozné odlisit jednotlivé chromozdmy a navic nabizi
moznost studovat strukturni chromozémovou heterozy-
gotnost a urcit fazovani haplotypd.

Pokracovaly experimenty zamérfené na ziskani
referenéni sekvence kratkého ramene chromozému
3D psSenice seté (3DS). Kontigy fyzické mapy sesta-
vené v predchozim obdobi byly uspofadany na zakla-
d& genetické mapy a virtudlniho poradi genl podél

The experimental work followed long-term research
plan and significant research results were obtained in
2015. The methods of chromosome genomics, which
were developed in preceding years continued to facili-
tate the analysis of complex plant genomes, including
mapping, sequencing and gene isolation. Chromosome
genomics is based on chromosome sorting via flow cyto-
metry and its potential may be limited if individual chro-
mosomes cannot be discriminated from each other. With
the aim to overcome this constraint we have developed
a method for representative amplification of DNA from
single flow-sorted chromosomes. In this case only one
chromosome is sorted and thus DNA in the sample is
not contaminated by other chromosomes. Using whe-
at chromosome 3B as a model we have demonstrated
that sequencing DNA amplified independently from three
single chromosomes provided 60% of all chromosome
3B sequences and that sequences of 30% of its genes
were complete. The new protocol makes it possible to
apply chromosome-based approaches in species where
it is not possible to discriminate individual chromosomes.
Moreover, single chromosome sequencing allows to stu-
dy structural chromosome heterozygosity and determine
haplotype phasing.

Experiments focused on obtaining reference sequen-
ces of the short arm of chromosome 3D of bread wheat
(3DS) continued. Contigs of a physical map, which were
assembled previously were ordered based on genetic
map and virtual chromosome gene order developed by
the Internal Wheat Genome Sequencing Consortium, IW-
GCS (Science 2014, 1251788). Individual markers were
assigned in silico to particular contigs using sequences of
pooled DNA samples prepared from BAC clones forming
the physical map. Physical 3DS map currently consists
of 18,928 clones sorted into 870 contigs and represents
85 % of the presumed chromosome arm size. Moreo-
ver, sequencing of individual BAC clones of the physical
map was initiated using Illumina MiSeq technology. Clone
sequences from individual readings are assembled using
computer programs MaSuRCA and RAY.

Detailed characterization of genetic diversity of the
accessions of genus Musa (banana) held at the Internati-
onal Transit Centre (ITC) in Leuven, Belgium, is essential
for effective conservation of the Musa genetic diversi-
ty and its utilization in breeding programs. In 2015 we
analyzed 21 wild species of Musa, which were newly in-
troduced to ITC collection. Flow cytometry was used to
estimate ploidy of and nuclear genome size and karyo-
types were studied using fluorescence in situ hybridizati-
on (FISH). Diversity at DNA level was characterized using
standardized genotyping platform based on 19 SSR mar-
kers. Phylogenetic relations of the species within Musace-
ae family were established based on sequence analysis of
the ITS locus of rDNA. High levels of nucleotide diversity
of ITS loci were discovered in eight accessions, which
suggest their hybrid origin. The study results contributed
significantly to the characterization of genetic diversity of
wild Musa species and to clarifying phylogenetic relations
within the genus.

With the intention of gaining new knowledge to supp-
ort the use of alien gene transfer in the improvement of
quality traits of bread wheat (Triticum aestivum L.) we
analyzed genome composition in selected wheat geno-
types with blue aleurone. The aleurone of these lines has
a significantly increased content of healthy anthocyanins.
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chromosomalniho ramene sestaveného v ramci
globalni iniciativy zamérené na precteni genomu
psenice, IWGCS (Science 2014, 1251788). Jednotlivé
markery byly ke kontigm pfifazeny in silico na
zakladé sekvenci smésnych vzorkG DNA pfiprave-
nych z BAC klond tvoficich fyzickou mapu. Fyzicka
mapa 3DS se aktudainé skladda z 18.928 klond uspora-
danych do 870 kontigl a predstavuje 85% predpo-
kladané velikosti ramene chromozomu. Dale bylo
zahajeno sekvenovani jednotlivych BAC klond fyzické
mapy technologii Illumina na pfistroji MiSeq. Sekven-
ce téchto klonl je z jednotlivych ¢teni sestavovana
pomoci programﬁ MaSuRCA a RAY.

Podrobnd charakterizace genetické diverzity
ban&novnikd uchovavanych v mezinarodni genové
bance v belgické Lovani (ITC) je nezbytna jak pro
efektivni management kolekce, tak pro Slechtitele,
ktefi sbirku vyuzivaji jako zdroj vhodnych genoty-
pl pro Slechténi. V roce 2015 jsme analyzovali 21
planych druh{ bananovniku nové zaélen&nych do ITC
kolekce. Pomoci pritokové cytometrie byla stano-
vena velikost jejich jaderného genomu a struktura
karyotypu byla studovana pomoci fluorescencni in
situ hybridizace. Diverzita na Urovni DNA byla analy-
zovana standardizovanou genotypovaci platformou
zalozenou na 19 SSR markerech. Fylogenetické
vztahy t&chto druhl v ramci ¢eledi Musaceae pak
byly studovany pomoci analyzy sekvenci ITS oblasti.
Vysoka mira nukleotidové diverzity ITS oblasti byla
zjisténa u osmi polozek, coz naznacuje jejich hybrid-
ni plvod. Ziskané vysledky zasadnim zplsobem
prispély k charakterizaci dédi¢né informace planych
druhl rodu ban&novnik a k objasn&ni fylogenetickych
vztahd uvnit¥ rodu.

Se zadmérem ziskat nové poznatky o vyuzi-
ti cizorodého genetického materidlu ke zlepSeni
uzitnych vlastnosti psenice seté (Triticum aestivum
L.) jsme v roce 2015 analyzovali genomové slozeni
vybranych genotypl p$enic s modrym aleuronem.
Tato aleuronovéd vrstva ma vyrazné zvyseny obsah
zdravi prosp&$nych antokyand. Tento znak byl do
nékterych genotypl p3enic vnesen pomoci kizeni
s planymi pribuznymi - Thinopyrum ponticum a T.
monococcum. V nasi praci jsme charakterizovali
genomové slozeni danych genotypl pomoci genomo-
vé a fluorescencni in situ hybridizace (GISH a FISH)
s pouzitim sond pfipravenych z gDNA druhu Th.
ponticum a dvou repetitivnich DNA (GAA mikrosatelit
a Afa family) pro identifikaci jednotlivych chromozd-
md. Analyza odhalila znanou variabilitu v genomo-
vém slozeni vcéetné ditelosomické adice, disomické
substituce ¢ translokace &sti chromozémd.
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This trait was introduced via hybridization with wild rela-
tives of wheat - Thinopyrum ponticum a T. monococcum.
In our study we characterized genome constitution of
these genotypes using FISH and genome in situ hybridi-
zation (GISH) with probes prepared from genomic DNA
of Th. ponticum and two repetitive DN sequences (GAA
microsatellite and Afa family), which were used for chro-
mosome identification. The analysis revealed a consi-
derable variation in genome composition including alien
ditelosomic addition, disomic substitution and transloca-
tion of chromosome segments.
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V roce 2015 byly zavedeny nové technologie pro
pfipravu a zpracovani biologickych vzorkd spole¢né
s modernimi metodami pro identifikaci a kvantifika-
ci nizkomolekularnich latek. Navic propojeni nasich
analytickych metod s novymi biologicko-biochemicky-
mi pFistupy popf. s modernimi statistickymi nastroji
umoznilo studium G¢ink{ biologicky aktivnich latek.

Oddéleni metabolomiky pomohlo viibec poprvé
prokazat souvislost mezi funkci proteazomu a rezis-
tenci Mycobacterium tuberculosis vi& oxidu dusnaté-
mu. Vysokd rezistence tuberkuléznich mykobakterii
je zaloZzena na schopnosti odolat systému makrofagl
a ucinné vzdorovat jejich niCivé zbrani oxidu dusnaté-
mu (NO). U proteazomalné deficientniho kmene dochazi
k akumulaci genu syntézy cytokinind, homologa v rostli-
nach se vyskytujicimu LONELY GUY (LOG), k narQstu
koncentrace cytokinint a jejich degradaénich produktl
aldehydd, které pak spole¢né s NO zabijeji tuberkuldzni
mykobakterie. V ramci této prace byly navic nalezeny
cytokininy a LOG gen i u dalSich Zivocisnych bakterii.

& ‘ﬁ % g Cytokinin
[ L6 ‘\7 Precursors

A ., Cytokinin

Mycobacte
1 Proteasom

4 P, Cytokinin
» % Breakdown
Products

Degraded
Log

Ve spolupriaci s Oddélenim chemické biologie
a genetiky (CRH) jsme nové vyvinuli kvantifika¢ni
metodu s vyuzitim ultra-ucéinné kapalinové chromato-
grafie a hmotnostni spektrometrie (UHPLC-MS/MS) pro
stanoveni fenolickych kyselin a jejich biologick-aktivnich
dimer{ v rostlinném materialu a potravinach. V mezina-
rodnim projektu CRH s Imperial College London (Velkd
Britanie) a Umed Plant Science Centre (Svédsko) jsme
pomoci moderni techniky kombinujici fluorescenéné-
-aktivované tridéni bunék a vysoce citlivou hmotnostni
spektrometrii stanovili metabolicky profil cytokininl na
zeptomolarni Urovni. V izolovanych bunécnych popula-
cich odvozenych od ¢ty mutantnich linii huseni¢ku rolni-
ho (Arabidopsis thaliana) znacenych pomoci zeleného
fluorescencniho proteinu vneseného do specifickych
bunék kofenové Spicky byl prokadzan koncentracni gradi-
ent s maximem cytokinind v kofenové &epiéce, kolume-
le, inicidlach kolumely a klidovém centru.
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New technologies for preparation and processing bio-
logical samples together with modern methods for iden-
tification and quantification of low-molecular substances
were developed in 2015. Moreover, previously developed
analytical methods were interconnected with new biolo-
gical-chemical approaches and with modern tools of sta-
tistics, which enabled the study of effects of biologically
active compounds. A link between proteasome function
and nitric oxide (NO) resistance of Mycobacterium tu-
berculosis was shown for the first time. Mycobacterium
tuberculosis - the cause of tuberculosis - is able to reside
within macrophages, immune cells that kill pathogens via
NO. In a proteasome-defective strain, the accumulation
of Rv1205, a homolog of a plant enzyme LONELY GUY
that synthesizes cytokinins, results in elevated cytoki-
nin levels, the breakdown of which into aldehydes Kkills
mycobacteria in the presence of NO. In this study we
also discovered cytokinins and LOG genes in other animal
bacteria.

In collaboration with the Department of Chemical Bio-
logy and Genetics we developed a quantification method
using an ultra-high performance liquid chromatography
and mass spectrometry (UHPLC-MS/MS) for determining
phenolic acids and their biologically active dimers in plant
tissues and food. In an international project with Impe-
rial College London (UK) and Ume3 Plant Science Centre
(Sweden) we determined metabolic profile of cytokinins
on zeptomolar level via modern technology combining
flow cytometric sorting and highly sensitive mass spect-
rometry. In isolated cell populations derived from four
different transgenic Arabidopsis thaliana lines expressing

Mykobakteridini protein Log (LONELY GUY) je normdiné degradovdn
mykobakteridlnim proteazomem a udrZovdn na nizkych hladindch. Pri
absenci proteazomu je Log akumulovdn a vede k produkci cytokinind
a jejich degradacnich produktd, které pak spolecné s NO zabijeji tuber-
kulézni mykobakterie.

The mycobacterial protein Log (LONELY GUY) is normally degraded by
the mycobacterial proteasome and kept at very low levels. In the ab-
sence of the proteasome, Log accumulates and produces excess cyto-
kinins and their breakdown products and these work in concert with
nitric oxide (NO) to cause mycobacterial cell death.

with green fluorescent protein in specific cell populations
within the primary root apex, the presence of cytokinin
gradient was found within the Arabidopsis root tip, with
a concentration maximum in the lateral root cap, colu-
mella, columella initials, as well as in quiescent center
cells of root tip.

We also used phytohormonal analyses to clarify seve-
ral developmental and physiological processes in plants.
Thus, we proved that penetration of roots of A. thaliana
by a nematode Heterodera schachtii is enabled by inten-
sive synthesis of cytokinins (plant hormones stimulating
cell division) by the nematode as well as by suppression
of plant defense - salicylic acid signal transduction. We
have identified the REPRESSOR OF CYTOKININ DE-
FICIENCY 1 (ROCK1, At5g65000), which was found in
Arabidopsis as a sugar transporter localized in endo-
plasmic reticulum. We have also described a model of
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Hormonalni analyzy také umoznily objasnit nékolik
vyvojovych a fyziologickych procesl u rostlin. Nap¥. bylo
dokazano, Ze Uspésné napadeni korenl huseni¢ku rolni-
ho hadatkem fepnym (Heterodera schachtii) je podmi-
néno vysokou koncentraéni hladinou cytokininG (hormo-
nd stimulujicich bun&¢né déleni) produkovanych timto
$kddcem a soucasné potlacenim obrany rostlin - signal-.
ni drahy kyseliny salicylové. Nové byl ocharakterizovan
REPRESSOR OF CYTOKININ DEFICIENCY 1 (ROCK1,
At5g65000), ktery byl identifikovan u husenicku rolni-
ho jako cukerny transportér lokalizovany na endoplaz-
matickém retikulu. Také byl popsan model regulace
steroidy indukovaného vyvoje ozimé p3enice, kde brassi-
nosteroi plsobi-spise jako inhibitory vyvoje, zatimco
progesteron a dalsSi pregnanové derivaty maji stimulacéni
ucinek. Studium kyseliny abscisové, ktera je povaZzovana
za negativni rlstovy hormon, ukazalo na jeji stimulac-
ni ucinek vedouci k“prgﬂdluiovéni hypokotylu etiolova-
nych rostlin rajéete. AvSak zvy$ené mnozstvi giberelinu
negativné ovliviiovalo frekvenci mykorhizace u korentl
raj¢at. V neposledni fadé vyuziti genetického screeningu

a Fady, biochemickych test ve spojeni s fytohormonalnim

profilovanim vedlo k izolaci nejen zndmych, ale i nové
auxihové—deﬁcientnich mutantnich linii A. thaliana.
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steroid-induced regulation of the development of winter
wheat, where brassinosteroids act as inhibitors of gene-
rative development, while{progesterone or other preg-
nane derivatives actias stimulators. A study of abscisic
acid, which has been considered a negative growth hor-
mone, has shown its. stimulation effect leading to hypo-
cotyl elongation of eﬁolated tomato seedlings. However,
increas mount of gibberellins negatively influenced
the frequency.of arbuscular mycorrhizal formation in to-
“mato roots. L u?not least, we managed to isolate
auxin-deficient mutant lines of A. thaliana via genetic

“«'screening and a set of biochemical complementation
tests together with phytohormonal profiling.

* 1

Mapa byla zkonstruovdna ze Ctyf mutantnich linii husenicku rolniho
(J2812:GFP, pWOL:GFP, pSCR:GFP and M0028:GFP) znacenych pomoci
zeleného fluorescencniho proteinu (GFP) vneseného do specifickych bu-
nék korenové Spicky. Koncentracni hladiny jednotlivych metabolita se
pohybovaly na hladindch fmol/100 000 sortovanych protoplasti a vy-
sledné koncentrace cytokinind v burikdch znacenych GFP byly norma-
lizovdny na cytokininové koncentrace odpovidajicich GFP-neznacenym
protoplastd. “NA” oznacuje neanalyzouané ¢né linie.

P en fluorescent

protein (GFP)-marked lines

fmol/100,000 isolated GFP-é

to the non-GFP-expressi
NA epresents cell p = |

iana pSCR:GEP line (Confocal Laser

SqanningiMicroscopy by I. Antoniadi) GFP- and GFP+ protoplasts.after
digestion of the root with cell wall degrading enzymes {FNf;tai-
" n)

" W ning in magenta, GFP fluorescence in

.
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GENETICKE ZDROJE ZELENIN A SPECIALNICH PLODIN 8

Vyzkumné prace provedené v tomto programu v roce
2015 Ize rozdélit do nékolika &asti.

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

Tvorba plodnic penizovky sametonohé (Flammulina velutipes)
Sporocarp development of Flammulina velutipes

V roce 2015 pokracovala prace s kolekcemi genetic-
kych zdrojd (GZ) podle schvélenych metodik a mezina-
rodné platnych standardd. V kolekcich je zafazeno
celkem 10218 polozek zelenin a lécCivych, aromatic-
kych a kofeninovych rostlin (LAKR). Sbirky se rozrostly
0 138 polozek novych GZ, uzivatellm bylo poskytnuto
celkem 41 polozek GZ. Pfemnozeno bylo 309 polozek
semennych druhd a 770 poloZek vegetativné mnoZenych
druhl, uchovano 124 polozek vegetativhé mnoZenych
druhd. K dlouhodobému uchovani do Genové banky bylo
pfevedeno 197 poloZek semennych druhd. V kryoban-
ce VURV, v.v.i., je uloZzeno 117 polozek rodu Allium.
V novém informacnim systému (IS) Grin Czech jsou
evidovana pasportni data o 10218 polozkach. Do IS Grin
Czech byla prfedana pasportni data o 48 novych poloz-
kach. V priibéhu roku byla ziskana popisna data u 485
polozek, popisna data tykajici se 86 poloZzek byla preda-
na do IS. Na pracovisti je rovnéz soustfedéna pracovni
kolekce ,Konopi pro lé¢ebné ucely" a kolekce zahrad-
nicky vyznamnych hub. U mycelidlnich kultur kolekce
hub byl proveden experiment zamérfeny na produkci
a vynos makrosklerocii v neagarovém substratu (slozeni
substratu dle vysledk( experimentu v pifedchozim roce)
u rlznych kmenl vybranych zastupct celedi Morche-
llaceae (celkem 92 kmend, ve 3 opakovanich). Ziska-
na makrosklerocia byla pouZita jako sadba pro zalozeni
experimentu zaméreného na kultivaci smrze ve venkov-
nim prostredi (75 variant).

II. Optimalizace péstebnich technologii vybranych
druhl zelenin a specialnich plodin

Pro hubeni pleveld v roket& byly ve spoluprci
s pracovniky Referatu zkusebnictvi, Odboru diagnostiky
UKZUZ v Olomouci testovany preemergentni herbicidy
Somero a Teridox 500 EC s nejvyssi Gcinnosti @ minimal-
ni fytotoxicitou pro roketu. Listy rokety sklizené v dobé

Reseearch work performed in this programme in
2015 can be divided into several parts.

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

In 2015, work has continued with collections of
genetic resources (GR) following the approved metho-
dologies and internationally valid standards. At present,
the standard collections include a total of 10218 vegeta-
bles and medicinal, aromatic and culinary plants (MAPs)
accessions. The collection has grown by 138 acc. of
new GR. Users required 41 acc. of vegetables and MAPs
GR during that period. In 2015, 309 acc. of generati-
vely propagated and 770 acc. of vegetatively propa-
gated species were successfully regenerated, and 124
acc. of vegetatively propagated species were preserved.
Totally 197 acc. of generatively propagated species were
transferred to the CRI Gene Bank in Prague - Ruzyné
for a long-term conservation. In CRI Cryobank 117
Allium acc. are stored. The new information system (IS)
Grin Czech comprises passport data about 10218 acc.
Passport data on new 48 acc. have been transferred to
IS Grin Czech. During vegetative period descriptive data
for 485 acc. were obtained, data for 86 acc. were trans-
ferred to IS. At the department a working collection of
»Cannabis for medical purposes" and ,Collection of Fungi
Important for Horticulture™ are also maintained. Using
mycelial cultures from the collection of fungi an experi-
ment was realized focused on the production and yield
of macrosclerotia on non-agar substrates (substrate
composition based on results of an experiment perfor-
med in the previous year) by various strains of selected
representatives of the family Morchellaceae (a total of
92 strains in 3 repetitions). The obtained macrosclero-
tia were used as seed for establishment of a starting
experiment aimed at outdoor cultivation of morels (75
variants).

Sklerocia smrZe (Morchella importuna)
Morel macrosclerotia

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

Pre-emergent herbicides Somero and Teridox 500 EC
with the highest efficiency against weeds and minimum
phytotoxicity for rocket were tested in cooperation with
Diagnostics Division of the Central Institute for Super-
vising and Testing in Agriculture in Olomouc. Rocket
leaves harvested during consume maturity were analy-
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konzumni zralosti byly analyzovany na pfitomnost rezidui
Ucinnych latek ptipravkd v Narodni referenéni laboratofi
UKZUZ, RO Brno. Rezidua dimethachloru a pethoxamidu
byla pod 0,010 mg.kg-1, coz je zakladni hodnota MRL
pro potraviny. Pokracovala spoluprace s firmou Canna-
cura, s.r.o. v optimalizaci péstebnich podminek konopi,
ve spolupraci se Zemeédélskou agenturou, s.r.0. probéh-
ly odrlidové zkoudky se sdjou lutinatou (testovani 32
odrld séji v polnich podminkéch).

II1. Studium rezistence vybranych GZ zelenin a speci-
alnich plodin k chorobam a gkidcim

Byl monitorovan vyskyt chorob a $kdidcl GZ zelenin
a LAKR. Pro CR byl nalezen a popsan novy druh patoge-
na frepiku Peronospora agrimoniae. V kontrolovanych
podminkach fytotronu a v polnich podminkach probéh-
lo testovani vybranych polozek GZ rodu Brassica vUci
Plasmodiophora brassicae.

IV. Vyvoj novych bioanalytickych metod pro analyzu
prirodnich produktd

V prib&hu roku 2015 byly provedeny analyzy aroma-
tickych rostlin destilaci a naslednou GC u 600 vzorkd
(levandule 59, fenykl 212, medunka 14, matefidous-
ka a tymian 227, dobromysl 45, mata 27, tfezalka 1,
kmin 1, bazalka 14). Dale byly analyzovany: 249 vzorkl
papriky na obsah capsaicinu, latex salatu (32) - obsaho-
vé latky, 74 polozek konopi (kanabinoidy) a 103 polozek
mrkvovitych (karotenoidy).

V. Molekularné biologické analyzy vybranych genetic-
kych zdrojl

Na zakladé sekvenace regionl DNA (ITS a cox) byl
determinovan nové nalezeny patogen LAKR pro CR
(Peronospora agrimoniae). Byla optimalizovana metoda
extrakce DNA pro kultury zahradnicky nebo |écCitelsky
vyznamnych makromycetl a pomoci Sangerovy sekve-
nace ITS regionu (ITS1, 5.8S, ITS2) rDNA bylo charak-
terizovédno 170 izolatl. Pokracovaly prace na detekci
duplicit v kolekci genovych zdroji Lactuca sativa, tj.
byl proveden predbézny screening variability na 13 SSR
lokusech pomoci fragmentacni analyzy fluorescencné
znacenych PCR produktd.

NN =

zed for the presence of residues of active substances of
herbicides in the National Reference Laboratory of the
Central Institute for Supervising and Testing in Agricul-
ture in Brno. Residues of dimethachlor and pethoxamide
were under 0.010 mg.kg-1, which is a standard value
of MRL for food. Cooperation with CANNACURA, Ltd. on
optimization of cultivation technology for Cannabis as
a medicinal herb has continued. In collaboration with the
Agricultural Agency, Ltd. varietal trials were conducted
with soybean (32 varieties tested in the field conditions).

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

During the growing season, occurrence of diseases
and pests of selected MAPs and vegetables GR was
monitored. A new pathogen of agrimony (i.e. Perono-
spora agrimoniae) was recorded for the Czech Repub-
lic. Selected acc. of brassicas were tested against
Plasmodiophora brassicae under controlled conditions in
a growth chamber and under field conditions.

IV. Development of new analytical methods for
natural products analyses

In 2015, profiling of volatile compounds of 600
samples was performed (lavender 59, fennel 212,
melissa 14, thyme 227, oregano 45, mint 27, common
Saint John’s wort 1, caraway 1, basil 14) by combination
of steam distillation with GC-MS. In addition, determi-
nation of capsaicin in 249 samples of pepper and other
natural products isolated from lettuce latex (32), canna-
bis (74), and carotenoids from carrot (103) was conduc-
ted either by LC-MS or GC-MS.

V. Molecular biological analyses of selected genetic
resources

Based on DNA regions (ITS and cox) sequencing
a new pathogen of MAPs for the Czech Republic (i.e.
Peronospora agrimoniae) was determined. Method of
DNA extraction from the mycelial cultures was optimized
and using Sanger sequencing of ITS region (ITS1, 5.8S,
ITS2) of rDNA 170 isolates of edible and medicinal fungi
were characterized. Detection of duplicates in Lactuca
sativa collection has continued, a preliminary screening
of variation in 13 SSR loci was performed using fragmen-
tation analysis of fluorescent marked PCR products.
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Morfologie kvétu tymidnu
Morphology of thyme blossom
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PUBLIKOVANE VYSLEDKY

V roce 2015 bylo publikovano 144 &lankd a 3 kapitoly
v knihach. V impaktovanych Casopisech vyslo 134 ¢lan-
k&, v neimpaktovanych to bylo 10 €lank{. U poétu &lankd
dodlo k vyraznému narlistu oproti 110 &lankim v roce
2014. PrGimérny impakt faktor (IF) &inil 4,402.

Védecti pracovnici se podileli jako spoluautofi na ¢lan-
cich v ¢asopisech jako napf. Molecular Cell (IF 15,052),
Trends in Plant Science (IF 14,673), Nature Protocols (IF
13,469), Biotechnology Advances (IF 11,885), Procee-
dings of the National Academy of Sciences of the United
States of America (IF 10,563), Natural Product Reports
(IF 10,545) a Plant Cell (IF 10,529).

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

IF 14-15; 2

IF13-14; 2
IF11-12; 4
IF10-11; 6 —
IF 8-9; 2
IF7-8; 1

IF6-7;7

IF 5-6; &
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A total of 144 papers and 3 scientific book chapters
were published in 2015. Impacted journals published
134 papers, non-impacted journals published 10 papers.
Number of papers increased significantly compared to
110 papers published in 2014. Average impact factor
(IF) was 4,402.

Scientists of the Centre co-authored papers pub-
lished in journal such as Molecular Cell (IF 15,052),
Trends in Plant Science (IF 14,673), Nature Protocols (IF
13,469), Biotechnology Advances (IF 11,885), Procee-
dings of the National Academy of Sciences of the United
States of America (IF 10,563), Natural Product Reports
(IF 10,545) a Plant Cell (IF 10,529).

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

IF0-1; 6

IF1-2; 16

IF 2-3; 24

IF 3-4; 40
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PATENTY A UZITNE VZORY

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

Pro udélené patenty a registrované uZitné vzory jsou
nasledné vyhledavani potencialni komercni partnefi ma-
jici zajem o poskytnuti licenénich prav.

V roce 2015 byly jiz druhym rokem pro patentovou
ochranu (a dopracovénl' komeréné nadéjnych vysledkd
védy a vyzkumu) noveé vyuzivany i programy typu ,pre-
-seed", at jiz ze zdrojd OP VaVpl, nebo TACR GAMA.

S vyuzitim téchto finan¢nich zdrojl je rychleji ptipra-
vovana komercializace a vyhledavani komercnich part-
nerd.

V roce 2015 byla udé&lena prdmyslové pravni ochrana
v podobé ¢ty zahrani¢nich patentl (z toho tii evropské
a jeden kanadsky) a bylo zaregistrovano Sest uzitnych

P LR /NI N

Research and development results that have the
potential to be commercially utilized are protected by
appropriate industrial property rights. Commonly used
ways of protection are patents, both Czech and inter-
national, and utility models. Scale-up of substance pre-
paration from laboratory to pilot plant scale is also one
of applied results used especially in commercialization
process.

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

New programmes of ,preseed" type financed from OP
RD & I or TACR GAMA have been used for industrial pr-
operty rights protection (and for finalization of commer-
cially perspective R & D results) since 2014.

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

In 2015, four international patents were granted (out
of which three American and one European) and six utili-
ty models. Additionally, scale-up technology of cytokinin
antagonists production was developed.

=",

vzorl. Kromé toho byla vyvinuta technologie prevodu
vyroby cytokininovych antagonisti do poloprovozniho
méfritka.

Udélené patenty
Patents granted

Mik V, Szlucova L, Dolezal K, Spichal L, Galuszka P, Strnad M, Graz J (2015) Use of
6-substituted 9-halogenalkyl purines for regulation of growth and development
of whole plants, plant cells and plant organs; novel 6-substituted 9-halogenalkyl
purines, Univerzita Palackého v Olomouci, US patent ¢. 9,220,269.

Mik V, Szlicova L, Dolezal K, Spichal L, Galuszka P, Strnad M, Gruz ] (2015) Use of
6-substituted 9-halogenalkyl purines for regulation of growth and development
of whole plants, plant cells and plant organs; novel 6-substituted 9-halogenalkyl
purines, Palacky University Olomouc, US patent No. 9,220,269.

Havlicek L, Krystof V, Zatloukal M, Dolezal K, Strnad M, VojtéSek B (2015) Substituted
6-(2-aminobenzylamino)purine derivatives, their use as medicaments and
preparations containing these compounds, Univerzita Palackého v Olomouci a BioApex
s.r.o., US patent ¢. 9,023,857.

Havlicek L, Krystof V, Zatloukal M, Dolezal K, Strnad M, Vojtések B (2015) Substituted
6-(2-aminobenzylamino)purine derivatives, their use as medicaments and
preparations containing these compounds, Palacky University Olomouc and BioApex,
s.r.o., US patent No. 9,023,857.

Morzycki JW, Wojtielewicz A, Oklestkova ], Hoffmannova L, Strnad M (2015) Novel Saponin
compounds, methods of preparation thereof, use thereof and pharmaceutical
compositions, Uniwersytet w Bialymstoku, Univerzita Palackého v Olomouci a BioApex
s.r.o., kanadsky patent ¢. CA2751263.

Morzycki JW, Wojtielewicz A, Oklestkova J, Hoffmannova L, Strnad M (2015) Novel Saponin
compounds, methods of preparation thereof, use thereof and pharmaceutical
compositions, Uniwersytet w Bialymstoku, Palacky University Olomouc and BioApex s.r.o.,
Canadian patent No. CA2751263.

Zatloukal M, Dolezal K, Voller J, Spichal L, Strnad M (2015) Substitution derivatives of N6
-benzyladenosine-5’-monophosphate, methods of preparation thereof, use thereof
as medicaments, and therapeutic preparations containing these compounds,
Univerzita Palackého v Olomouci a BioApex, s.r.0., US patent ¢. 9,073,961.

Zatloukal M, Dolezal K, Voller J, Spichal L, Strnad M (2015) Substitution derivatives of N6
-benzyladenosine-5'-monophosphate, methods of preparation thereof, use thereof
as medicaments, and therapeutic preparations containing these compounds,
Palacky University Olomouc and BioApex, s.r.0., US patent No. 9,073,961.
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Zapsané uzitné vzory
Registered utility models

Koprna R, Valenta R, Spichal L, Plihalova L, Strnad M, Dolezal K (2015) Viceslozkové
kapalné hnojivo, vhodné zejména pro obilniny, Univerzita Palackého v Olomouci
a Fosfa a.s., uzitny vzor ¢. 27979.

Koprna R, Valenta R, Spichal L, Plihalova L, Strnad M, Dolezal K (2015) Multicomponent

liquid fertilizer, suitable particularly for cereal grasses, Palacky University Olomouc
and Fosfa a.s., utility model No. 27979.

Koprna R, Valenta R, Spichal L, Plihalova L, Strnad M, DoleZal K (2015) Viceslozkové
kapalné hnojivo, vhodné zejména pro plodovou a listovou zeleninu, Univerzita
Palackého v Olomouci a Fosfa a.s., uzitny vzor ¢. 27980.

Koprna R, Valenta R, Spichal L, Plihalova L, Strnad M, Dolezal K (2015) Multicomponent
liquid fertilizer, suitable particularly for tomato-type and leafy vegetables, Palacky
University Olomouc and Fosfa a.s., utility model No. 27980.

Koprna R, Valenta R, Spichal L, Plihalova L, Strnad M, Dolezal K (2015) Viceslozkové
kapalné hnojivo, vhodné zejména pro vyzivu Fepky, Univerzita Palackého v Olomouci
a Fosfa a.s., uzitny vzor ¢. 27981.

Koprna R, Valenta R, Spichal L, Plihalova L, Strnad M, Dolezal K (2015) Multicomponent

liquid fertilizer, suitable particularly for oilseed rape feeding, Palacky University
Olomouc and Fosfa a.s., utility model No. 27981.

Koprna R, Valenta R, Spichal L, Plihalova L, Strnad M, Dolezal K (2015) Viceslozkové
kapalné hnojivo, vhodné zejména pro vyzivu kukufFice, Univerzita Palackého
v Olomouci a Fosfa a.s., uzitny vzor ¢. 27982.

Koprna R, Valenta R, Spichal L, Plihalova L, Strnad M, Dolezal K (2015) Multicomponent
liquid fertilizer, suitable particularly for maize feeding, Palacky University Olomouc
and Fosfa a.s., utility model No. 27982.

Koprna R, Valenta R, Spichal L, Plihalova L, Strnad M, Dolezal K (2015) Viceslozkové
kapalné hnojivo, vhodné zejména pro vyzivu je€mene, Univerzita Palackého v Olomouci
a Fosfa a.s., uzitny vzor ¢. 27983.

Koprna R, Valenta R, Spichal L, Plihalova L, Strnad M, Dolezal K (2015) Multicomponent

liquid fertilizer, suitable particularly for barley feeding, Palacky University Olomouc
and Fosfa a.s., utility model No. 27983.

Koprna R, Valenta R, Spichal L, Plihalova L, Strnad M, Dolezal K (2015) Viceslozkové
kapalné hnojivo, vhodné zejména pro obilniny, Univerzita Palackého v Olomouci
a Fosfa a.s., uzitny vzor ¢. 27984.

Koprna R, Valenta R, Spichal L, Plihalova L, Strnad M, Dolezal K (2015) Multicomponent
liquid fertilizer, suitable particularly for cereal grasses, Palacky University Olomouc
and Fosfa a.s., utility model No. 27984.

Poloprovozni technologie
Pilot plant scale technology

Plihalova L, Spichal L, Dolezal K, Zatloukal M (2015) Definovana technologie vyroby
cytokininovych antagonisti

Plihalova L, Spichal L, Dolezal K, Zatloukal M (2015) Technology of cytokinin antagonists
production
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RESENE GRANTY

Védecti pracovnici centra jsou Uspésni pfi ziskavani
finan¢nich prostfedkld z &eskych a zahraniénich granto-
vych zdrojl, které jsou vyznamné pro podporu védecké
¢innosti Centra.

V roce 2015 probihalo Fedeni 51 grantl zah&jenych
v predchozich letech. Byla dokoncena realizace 14 gran-
td a byly zahajeny préce na 16 novych grantech.

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

V roce 2015 pokracovala realizace projektu Udrzi-
telny rozvoj vyzkumu v Centru regionu Hana podpore-
ného z Narodniho programu udrzitelnosti I. Dotace je
vyuzivéna na pokryti vyznamné &asti provoznich naklad{
a k ndkupu nakladnych pfistroji. Ziskand podpora na
obdobi 2014 - 2018 ¢&ini pres 393 miliond korun, celkové
naklady projektu prevysuji jednu miliardu korun, zbytek
uhradi Centrum z vlastnich zdrojl. Schvéalena podpo-
ra bude vyuzita k dosazeni novych mezinarodné uzna-
telnych vysledkl vyzkumu a vyvoje, k dal$imu rozvoji
mezinarodni spoluprace, uplatnéni vysledkl v inovacich
a k vytvoreni podminek pro zaméstnance a mobilitu vy-
zkumnych pracovnikd.

V tomto roce byl dokoncen prvni projekt svého druhu
na UP nazvany ,Nové technologie UP v chemii a biologii".
Projekt realizovany ve spolupraci s Regionalnim centrem
pokrodilych technologii a materidld UP umoznil tfem
komeréné nadé&jnym vysledkdm vé&dy a vyzkumu do-
pracovani po strance védecké, ovéreni jejich technické
proveditelnosti, posouzeni jejich komerc¢niho potencialu
a osetreni prav prﬁmyslového vlastnictvi. Takto dopraco-
vané vysledky jsou jiz nabizeny potencnalmm komerc¢nim
partnerim, s nékterymi z nich jsou jiz vedena jednani.
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Researchers of the Centre are succesful in winning
grant awards from Czech and foreign grant providers.
These funds are important to support scientific activities
of the Centre.

In 2015 the realization of 51 research projects started
in previous years continued. Realization of 14 grants were
completed and work on 16 new research projects stared.

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

Realization of project Sustainability of Research Deve-
lopment at the Centre of the Region Hana supported by
National Sustainability Program I continued in 2015. The
project covers significant part of operational costs and
purchase of expensive instruments. Financial volume of
the grant is 393 million CZK for the period 2014 - 2018,
and total project costs are more than 1 billion CZK. The
difference will be covered by the Centre using its own
sources. Financial support will be used to achieve new
internationally acceptable R & D results to develop inter-
national cooperation, to support innovation process and
to prepare conditions for employees and for mobility of
researchers.

Realization of first project of its kind New technologies
in chemistry and biology at UP supported by Operational
Programme Research and Development for Innovations
was completed in year 2015. This project implemented
together with Regional centre of advanced technologies
and materials (Palacky University) in 2014 - 2015 inclu-
ded 3 R & D results with high commercial potential. These
commercially promising R & D results were developed,
technical feasibility was proved, commercial potential
was evaluated and intellectual property rights were trea-
ted. These results are currenty being offered to potential
commercial parters and some dealings_are already being
held.
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Resené granty
Current grants

POSKYTOVATEL

GRANT PROVIDER

GA CR

TACR

AV CR

GACR

GACR

GACR

GACR

GACR

EC-Research
Executive Agency

GACR

OP VK

NPU |

OP VaVpl

OP VaVpl

GA CR
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CisLO, NAZEV GRANTU
RESEARCH GRANT NO. AND TITLE

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

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

TA 01010861, Vyzkum, testovani a vyroba cilenych rlstovych regulatora,
novych hnojiv a kombinovanych pfipravkud pro rostlinnou produkci, Dr. Spichal
Research, testing and production of targeted growth regulators, new fertilizers and combined
products for plant production

Akademicka prémie Praemium Academiae 2012, prof. Dolezel

Praemium Academiae 2012

GAP501/12/G090, Evoluce a funkce komplexnich genom rostlin, spolufesitel
prof. Dolezel

Evolution and function of complex plant genomes

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

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

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

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

GAP501/12/2220, Evoluce pohlavnich chromozom( - chromozomalné
specificka genomika u rodu Silene, Dr. Hobza, spolufesitel Dr. SafaF

Sex chromosome evolution - chromosome-specific genomics in genus Silene

GAP501/12/0597, Produkce ergoidnich alkaloid béhem interakce rostliny Zita
(Secale cereale) s parazitickou houbou Claviceps purpurea, doc. Galuszka
Production of ergot alkaloid during the interaction of rye plant (Secale cereale) with fungus
Claviceps purpurea

GA P506/12/1320, Zméni orchideje nas pohled na celogenomové procesy?
Komplexni studium hyporeduplikace, spolufeSitel Dr. Vrana

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

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

LH13069, Nové geny ABC transportért u jednodéloZnych rostlin, Dr.
Ohnoutkova

Characterization of novel ABC transporters in monocots

FP7-PEOPLE-2012-CIG, Structural response of photosynthetic apparatus to
stress, Dr. Koufil

GA13-044548, Cizorody geneticky material v genomu Elymus repens a
ostatnich Triticeae: jeho charakteristika, puvod a evolucni vyznam, Dr. Safar
Foreign genetic material in Elymus repens and other Triticeae grasses: its nature, origin, and
evolutionary implications

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

Chromosome arm 3DS of bread wheat: its sequence and function in allopolyploid genome
GA13-280938S, Vliv teploty a fotosynteticky aktivni radiace na dynamiku
regulace funkce fotosystému Il vy$Sich rostlin, Dr. Koufil

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

CZ.1.07/2.3.00/20.0165, Podpora zapojeni vyzkumného tymu Centra regionu

Hana do mezinarodni spoluprace (INTERHANA), prof. Frébort
Integration of research team of the Centre of the region Hana into international collaboration
(INTERHANA)

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

CZ.1.05/3.1.00/14.0302, Nové technologie UP v chemii a biologii, prof. Lap¢ik
(spolecny projekt s dalsim centrem UP)

New technologies in chemistry and biology at UP (common project with another centre of UP
CZ.1.05/3.1.00/14.0327, Nové biotechnologické produkty UEB AV CR, prof.
Strnad

New biotechnological products of IEB ASCR

14-28443S, Temna hmota jadra rostlinné buriky - charakterizace jadernych
proteind, Fesitel prof. Sebela, spolutesitel Dr. Petrovska

Dark matter in plant cell nuclei - characterization of nuclear proteins

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

14-12355S, Celo-transkriptomova studie transgenniho je€mene se zménénou
rovnovahou cytokininu, doc. Galuszka

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

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

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

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

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

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

Program podpory perspektivnich lidskych zdroji - Mzdova podpora
postdoktoranddi na pracovistich AV CR, Dr. Cizkova

Program for perspective human resources — salary support for postdoctoral students in Institute
of Experimental Botany AS CR

14-27669P, Studium molekularnich mechanismu protinadorovych a
antiangiogennich G¢inku brassinosteroidy, Dr. Rarova

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

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

CZ.1.07/2.2.00/28.0172, BIONEXT, Inovace studia experimentalni biologie
pro laboratorni medicinu, Dr. Gucky

Innovation of experimental biology study for laboratory medicine

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

Aromatic and isoprenoid cytokinins in poplar: biosynthesis and perception

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

Modus operandi of cytokinin-sensing histidin kinases in plants

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

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

Synthesis of new brassinosteroids and study of their interaction with plant and animal receptors
QJ1510098, Nové linie pSenice pro efektivngjsi vyuziti vstupl a s vyssi
odolnosti ke strestim, spolufesitel Dr. PospisSilova

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

stress resistence

GA15-22322S, Molekularni modulace metabolismu cytokinint v modelovych
rostlinach Physcomitrelly a kukufice se zaméfenim na funkci nukleosidas,
fesitel prof. Strnad (UEB AV CR, v.v.i), spolufesitel Dr. Kopedny (UP

v Olomouci)

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

7TAMB15AT011, Kvalitativni a kvantitativni analyza ptsobeni pseudotrypsinu
na proteinové substraty jako pFispévek pro proteomiku, prof. Sebela
Qualitative and quantitative analysis of the performance of pseudotrypsin towards protein
substrates as a contribution to proteomics

7AMB15AT004, Vliv analogl strigolakton(l na subcelularni distribuci PIN
auxinovych transporter(i v Arabidopsis, doc. Tarkowski

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

TA04010627, Vyvoj biodegradabilnich funkénich folii a oballi s obsahem Zivin
a ucinnych latek prouziti v rostlinné produkci, Dr. Spichal

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

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

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

71p8, Ztraty véelstev v Rakousku a Ceské republice a vztah k imunitnimu
systému véel, Mgr. Danihlik

Honey bee colony losses in Austria and Czech Republic and relation to the bee immune system
THO01030748, Podpora ¢melaku v krajing, 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 ucinnych latek botanickych pesticidu a
potravinovych doplrikd, spolufesitelé Ing. Dusek, Ing. Duskova

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

QJ1510047, Vyuziti synergickych G¢ink( konopi, medu a propolis pro
podpurnou lécbu infekci mlécné Zlazy, spoluresitelé Ing. Dusek, Ing. Duskova
Utilisation of synergic effects of cannabis, honey and propolis for supportive therapy of mammary
gland infection
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MSMT CR LK21306 , Cilené metabolické profilovani rostlinnych ristovych regulatort, Dr. 2013 - 2015 5127
Novak
Targeted metabolite profiling of plant growth regulators

GA CR GA14-34792S, Nové analytické pristupy pro stanoveni fytohormont, fesitel Dr. 2014 - 2016 UP: 861
Novak (UEB AV CR, v.v.i.), spolufesitelka Dr. Tarkowska (UP v Olomouci) UEB: 1 246
New analytical approaches in phytohormone analysis

GA CR GA15-19284S, Studium fosforylace KATANINU1 a §tépeni mikrotubult v 2015 - 2017 1983

husenicku, prof. Samaj
Study of KATANIN1 phosphorylation and microtubules fission in Arabidopsis

M3MT CR LG15017, Spoluprace s Bioversity International pfi analyze a uchovavani 2015 - 2017 305
globalni genetické diverzity bananovniku, prof. Dolezel

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

MSMT CR LG15028, Zastoupeni Ceskeé republiky v fidicim vyboru Evropské 2015 - 2017
biotechnologické federace, prof. Frébort 45
Representation of the Czech Republic in the Executive Board of the European Federation of
Biotechnology

MSMT CR 7AMB15AR011, Role metabolismu cytokinind v regulaci senescence listu a 2015 - 2016 23
mobilizaci dusiku u transgennich obilovin v odpovédi na abioticky stres, Dr.
Smehilova

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

GA CR GPP501/12/P160, Inaktivace cytokinin( v Arabidopsis thaliana - rizné role 2012 - 2015 370
isoforem cytokinin glykosyltransferas?
Cytokinin deactivation in Arabidopsis thaliana — different roles of cytokinin glycosyltransferases
isoforms?
KUS QJ1310227, Nové poznatky z biologie a epidemiologie patogenu fepky a jejich 2013 - 2017 124
rezistence k pesticidiim v podminkach Ceské republiky jako zaklady
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

Nové ziskané granty se zahajenim Feseni v roce 2015
New grants with realisation phase starting in 2015

POSKYTOVATEL CiSLO, NAZEV GRANTU OBDOBI
GRANT PROVIDER RESEARCH GRANT NO. AND TITLE GRANT DURATION
16-04184S, Studium intracelularni distribuce cytokinint a mechanismu jejich transportu do 2016 — 2018
GACR vakuol, feSitel Dr. Dolezal (UEB AV CR, v.v.i.), spolufeSitel Dr. Plihal (UP v Olomouci)
Study of the intracellular distribution of cytokinins and their transport to vacuoles
. 16-10602S, Vliv fytohormonu produkovanych houbami fadu Hypocreales na proces
GACR patogeneze, doc. Galuszka 2016 — 2018
Role of fungus-borne phytohormones in the virulence process of plant pathogens from order Hypocreales
. 16-22044S, Funkeni regulace fosfolipasy D alfa 1 prostrednictvim MPK3- zavislé fosforylace,
GA CR prof. Samaj 2016 — 2018
Regulation of phospholipase D alpha 1 function by MPK3-dependent phosphorylation
16-24313S, Charakterizace organizace mikrotubull béhem bunééného déleni, rstu a

GA GR morfogeneze rostlin pomoci superresoluc¢ni mikroskopie, Dr. Komis 2016 — 2018
Revisiting microtubule organization during plant cell division, growth and morphogenesis by superresolution
microscopy

GA CR 16-07366Y, Regulace enzymatickych aktivit v masozravych rostlinach, Dr. Pavlovi¢ 2016 — 2018

Regulation of enzymes activities in carnivorous plants

. 16-16992S, Chromosomova genomika Agropyron cristatum, planého pfibuzného pSenice
GACR seté, Dr. Vrana 2016 — 2018

Chromosome genomics of Agropyron cristatum, a wild relative of wheat

GA CR 16-0715_5Y_, Charakt_erizace reg@onﬂ r_neio_tické rekombinace v pSenici seté, Dr. Abrouk 2016 — 2018
Characterization of meiotic recombination regions in bread wheat
16-08698S, Puvod a evoluce pohlavnich chromozomu u dvoudomé rostliny Rumex acetosa,

GACR Dr. Hobza 2016 — 2018
Origin and evolution of sex chromosomes in the dioecious plant Rumex acetosa

EC Marie Curie Actions (Innovative Training Network), SE2B - Solar Energy to Biomass — 2016 - 2018

optimization of light energy conversion in plants and microalgae, spolufesitel Dr. Koufil
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PROJEKTY SMLUVNIHO VYZKUMU A KOMERCIALIZACNI AKTIVITY

V roce 2015 probihala realizace mnozstvi zakazek
smluvniho vyzkumu.

Zakazky zahrnovaly naptiklad presné analyzy
a kvantifikace obsahu fytohormon@ v dodanych rostlin-
nych materidlech, kdy objednatelé z rlznych ¢asti svéta
vyuZivaji zkudenosti pracovnikl Centra, konstrukci BAC
knihoven z chromozém@ provadéné pro zahraniéni ob-
jednatele s vyuzitim unikatniho know-how Centra, vyvoj
analytickych metod, polni pokusy, ovéfeni péstitelské
technologie apod.

Céast objemu smluvniho vyzkumu tvofily licenéni p¥i-
jmy ze dvou licen¢nich smluv uzavienych v predchozim
roce, kdy jednim z licenénich partnerl je vyznamna nad-
narodni spolenost zabyvajici se vyvojem a prodejem
agrochemikalii. Opomenout nelze ani pfijmy za zpoplat-
néné zapljéeni novych latek k testovani dvéma vyznam-
nym zahrani¢nim spole¢nostem.

Nové se podafilo uzavfit licenéni smlouvu s ceskou
spole&nosti plsobici v oboru agrochemikalii na vyuzivani
jednoho z uzitnych vzord.

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

Pocet partnerl i objem spolupréce se stale rozsifuje,
v roce 2015 bylo realizovano pres 100 zakazek v hodno-
té pres 18 mil. K¢.

Na podporu spoluprace s firmami se Centrum Gcastni
akci typu B2B meeting, ,120 vtefin" a aktivné se zapoju-
je i do programu Inovacni vouchery zejména v Olomouc-
kém kraji. V roce 2015 bylo dokonc¢eno 7 zakazek pro
firmy s vyuzitim inovaénich voucherd zahajenych v roce
2014 a bylo ziskano 9 novych. Zastupci Centra se Ucast-
ni pracovnich setkani s firmami na téma inovace v Olo-
mouckém kraji a odbornych veletrh@ v CR i zahranidi.

Pro podporu spoluprace s komercni sférou byl vel-
mi pfinosnym projekt zahajeny v roce 2014 a ukonce-
ny v roce 2015 nazvany ,Nové technologie UP v chemii
a biologii*. Projekt realizovany ve spolupraci s Regio-
nalnim centrem pokrocilych technologii a material UP
umoznil tfem komeréné& nad&jnym vysledkim vé&dy a vy-
zkumu dopracovani po strance védecké, ovéreni jejich
technické proveditelnosti, posouzeni jejich komerc¢niho
potencidlu a osSetfeni prav primyslového vlastnictvi.
Takto dopracované vysledky jsou jiz nabizeny potenci-
alnim komerénim partnerdm, s nékterymi z nich jsou jiZ
vedena jednani.

K pripravé komercializace prispél i projekt ziska-
ny Univerzitou Palackého pod nazvem ,Efektivni trans-
fer znalosti Univerzity Palackého v Olomouci do praxe"

amu TA CR GAMA. V roce byIa s jeho pod-

% ii pro komercnl vyuzi i latka stimulujici

dnani s komerénim za-

Realization of number of contracted research pro-
jects continued in 2015.

Contracted research projects were similar to previous
years, i.e. precise analyses and phytohormones content
quantification in delivered plant samples, chromosomes
BAC libraries construction, analytic methods develop-
ment, field trials, verification of cultivation technology,
etc. Professional experience and unique know-how of our
researchers are used for performance of these projects.

Part of the contracted research volume consisted of
license fees from two license agreements signed in pre-
vious year. One of license partners is multinational agro-
chemical company. It is also necessary to mention fees
from new substances provided for testing to two foreign
companies.

New license agreement was signed with Czech agro-
chemical company providing rights to use one of regis-
tered utility model.

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

Number of partners and volume of collaboration is
getting wider - more than 100 projects in tolal volume
more than 18 million CZK were realized in year 2015.

The Centre takes part in different business events
(B2B meetings, “120 seconds”) and actively participa-
tes in the program of Innovation Vouchers, especially in
Olomouc region.

Seven “innovation voucher” projects were finished in
2014 and nine new ones were granted to local commer-
cial partners in Olomouc region. Representatives of the
Centre participated in many meetings with companies
focused on innovations in the region and in trade fairs in
Czech Republic and abroad.

For future development of collaboration with compa-
nies is significant realization of project "New technologies
in chemistry and biology at UP”. This project implemen-
ted together with Regional centre of advanced technolo-
gies and materials (Palacky University) in 2014 - 2015
included 3 R & D results with high commercial poten-
tial. These commercially promising R & D results were
developed, technical feasibility was proved, commercial
potential was evaluated and intellectual property rights
were treated. These results are currenty being offered
to potential commercial parters and some dealings are
already being held.

Currenty, these results are being offered to potential
commercial partners and some prelimary dealings were
already done. —

Furthegommeraallzatlon was supported by Palacky
Unlver5|ty.pr03ect “Effec
sity knowledge into pra
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Podily partnerd projektu na objemu smluvniho vyzkumu
Project partners share of contract research volume

VURYV, V.V.I
(V TIS. KC)

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

PALACKY UNIVERSITY IEB AS CR CRI

(IN THOUSAND CZK)

10385 7479 415

V prehledu nize jsou uvedeny nékteré spoleCnosti
a instituce, pro které byly provedeny zakazky smluvniho
vyzkumu, nebo probihala dlouhodoba vyzkumna spolu-
prace v roce 2015.

Bioversity International, IT

Cornell University, USA

Ege University, TR

International Wheat Genome Sequencing Consortium
John Innes Centre, UK

Murdoch University, AU

Nanjing Agricultural University, CN

Royal Holloway, University of London, UK
Trento University, IT

Turin University, IT

University of Saskatchewan, CA
University of Western Australia, AU
Uniwersytet Slaski, PL

Two multinational companies

(IN THOUSAND cZK) | (IN THOUSAND CZK)

AN TR o=V

UEB AV CR
IEB AS CR
41%

SOUCET
(V TIS. KC)
SUMMARY

(IN THOUSAND CZK)

18 279

Below are listed some companies and institutions for
which contracted research projects were performed in
year 2015.

AgroBioChem s.r.o.

Allivictus s.r.o.

AMALGEROL CZ s.r.o

BEIDEA s.r.o.

Cannacura, s.r.o.

DLF Seeds, s.r.o.

DURST VJV, s.r.o.

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

FAGRON a.s.

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

Jan Holub s.r.o.

Jihoéeska univerzita €.Budéjovice
Lentikat’s a.s.

Masarykova univerzita
Mendelova univerzita v Brné
OlChemim s.r.o.
TEVA Czech Industries s.r.o.
Univerzita J.E.Purkyné

USOVSKO a. s. - —
Vysoka skola ekonomicka v Praze
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VYZNAMNE AKCE CENTRA V ROCE 2015

Mezinarodni konference Green for Good III

Prostor pro sdileni novych informaci o biotechnologi-
ich rostlin i misto pro inspirativni diskuze, pfi nichz ¢asto
vznikaji nové napady a navazuji se konkrétni spoluprace.
To vSe nabidla konference Green for Good III, ktera se
na prirodovédecké fakulté konala 15. - 18. ¢ervna 2015
jiz potreti.

Uvodni prednagka patfila hlavnimu hostovi, jimz byl
predni svétovy odbornik na chemickou ekologii prof. John
Pickett z Velké Britanie. Hostlim konference jej predstavil
dékan prof. Ivo Frébort, ktery prof. Pickettovi, nositeli
prestizni Wolfovy ceny za zemédélstvi, nasledné predal
pamétni medaili.

~Pfednasim pravidelné a vzdy si vybiram mista, kte-
ra jsou pro mé zajimava a prinosna. Ceska republika si
uvédomuje, jak je zemédélstvi dileZité. Ma v této oblasti
dlouhou tradici. Nejde zde jen o kalorie, ale i o kvalitu
potravin," objasnil nékteré z ddvodd své navstévy prof.
Pickett.

Program konference byl rozdélen do nékolika sekci:

e Technologie & nastroje

e  Bijonanoscience

e  Biosyntetické cesty a enzymaticka synteticka

biologie

e Metabolické inzenyrstvi & chemicka vyroba

Green for Good III porada CRH ve spolupraci s Ev-
ropskou biotechnologickou federaci, kterou na konferenci
zastupoval jeji viceprezident Jeff Cole. Odborného féra
se Ucastnilo zhruba 130 védeckych pracovnikl a studen-
td biotechnologickych oborl ze 14 zemi. Od pondéli do
¢tvrtka se vénovali napfiklad struktufe dédi¢né informa-
ce, biotechnologiim obilovin, nutnosti druhé zelené revo-
luce ¢i reakci rostlin na stresové podnéty.

Mezinarodni konference Biotechnologe fytohormo-
nd a pfFirodnich latek 2015

Ve dnech 1. - 3. bfezna 2015 uspofadala Laboratof
rvflstovy'lch regulatord a Ustav experimentalni botaniky AV
CR, v. v. i. ve Velkych Karlovicich mezinarodni konferenci
Biotechnologie fytohormond a pfirodnich Iatek.

International conference Green for Good III

A platform for sharing latest developments in plant
biotechnology and inspiring discussions possibly leading
to new incentives and cooperation was provided by the
third meeting in the series of Green for Good conferen-
ces organized by C. R. Hana and the European Federati-
on of Biotechnology. It was held from June 15-18, 2015
in Olomouc, Czech Republic. The conference welcomed
approximately 130 delegates mainly representatives of
the academia from 14 countries. The scope of the confe-
rence covered Genome structure: its evolution and func-
tion; Genetic modification and gene editing; Metabolic
regulation and methods of analysis; Stress physiology
and cell signaling; Biotechnology and bioenergenetics.
The opening lecture belonged to the key-note speaker
John Pickett, a specialist in Chemical ecology of Rotham-
sted Research in Harpenden, UK and a laureate of the
prestigious Wolf Award for agriculture.

From Monday to Thursday the participants discu-
ssed the structure of genetic information, biotechnology
of cereal crops, a need for another green revolution, or
stress-response of plants.

International conference Biotechnology of phyto-
hormones and natural substances 2015

Laboratory of Growth Regulators and Institute of Ex-
perimental Botany organized international conference
Biotechnology of phytohormones and natural substances
on March 1- 3, 2015 in Velké Karlovice.
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Konference byla zaméfena na biologické a chemic-
ké pristupy ve studiu fytohormond a nékterych dalgich
rostlinnych metabolitl. Pfedev&im byla prezentovana
témata kvantitativni analyzy fytohormont a vybranych
sekundarnich metabolitl, syntéza latek odvozenych od
pfirodnich molekul a také studium jejich biologické ak-
tivity. Zaznélo celkem 43 prednasek v anglickém jazyce
a Gcastnilo se sedmdesat hosttl z CR i zahranidi.

Béhem konference probéhlo také udéleni cen ,TEVA
Awards" pro nejlepsi autory studentskych praci. Ocenéni
ziskali Eva Rezni¢kova, Jana Balarynova, Jan Budek, Jan
Simura a Alena Kadlecova.

Véeli den na VURV

Vceli den na pracovisti Sekce aplikovaného vyzku-
mu zelenin a specialnich plodin, ktery se konal dne
15. 7. 2015, zahajil vedouci vyzkumného tymu Genetic-
ké zdroje zelenin a specialnich plodin Ing. Karel Dusek,
CSc. V Gvodu strucné shrnul aktivity pracovisté spojené
s regeneraci a konzervaci genofondl zelenin, 1é&ivych,
aromatickych a kofeninovych rostlin.

Dalsi program byl uz vyhradné vénovan vcelafské
problematice a opylovacimu servisu. ProtoZe vétSina po-
loZek genetickych zdrojli uchovavanych na pracoviéti je
cizosprasna, je nutna jejich regenerace v podminkach
technické izolace za pouziti opylovateld. Od roku 2010
pracovisté vyuziva vlastni opylovaci servis, jehoz zaklad
tvofi vcelnice s 18 kmenovymi vcelstvy véely medonosné
a dalsi vybaveni.

Kromé praktické ukazky pouziti varroa lampy urcené
k aplikaci léCiva proti klestiku vcelimu mohli letos na-
vStévnici vidét novinku - zafizeni k michani a davkovani
cukerného roztoku k prikrmovani vcelstev. Poté nasle-
dovala Ziva diskuze a poradenské okénko. V doprovod-
ném programu se Ucastnici seznamili s tradi¢nimi i méné
znamymi druhy léCivych rostlin vyznamnymi pro vceli
pastvu, které si poté mohli prohlédnout pfimo v polnich
porostech. Jako maly bonus byly pro navstévniky pfi-
praveny medové Stolverky s receptem na jejich pripra-
vu. Letodni velmi hojny pocet Gcastnikl z fad odborné
i laické verejnosti ukazal, Ze VCeli den patfi k oblibenym
akcim poradanym na nasem pracovisti.

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

Pracovnici Sekce aplikovaného vyzkumu zele-
nin a specidlnich plodin usporadali dne 17. 6. 2015
jubilejni dvacété Polni kazani na pracoviéti VURV, v.v.i.
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The conference was focused to biological and che-
mical approaches in study of phytohormones and some
other plant metabolites. Topics of quantitative analysis
of phytohormones and chosen secondary metabolites or
synthesis of compounds derived from natural molecules
and study of their biological activity were mainly pre-
sented. Totally, 43 English presentations were given and
seventy participants took part in the conference.

During the conference ,TEVA Awards" were given to
the best authors of student work: Eva Rezni¢kova, Jana
Balarynova, Jan Bugek, Jan Simura a Alena Kadlecova

Day with bees at Crop Research Institute

A traditional event organized by the Section of
Applied Research of Vegetables and Special Crops took
place on July 15, 2015 and was led by the Head of the
research team of Genetic Resources of Vegetables and
Special Crops Karel Dusek. He briefly summarized efforts
of the team connected to regeneration and preservati-
on of gene pools of vegetables, medicinal, aromatic and
culinary herbs. From then on the program was strictly
devoted to bees and pollination techniques. Most plants
at the institute are cross-pollinated, their regeneration
must happen in isolation via pollinators. Since 2010 we
have been using our own pollination service composing
of 18 tribal colonies of honey bees. Visitors were able
to see a practical example of the use of varroa lamp for
applying medicine against varroa destructor as well as
a newly developed device for mixing and dosing sugar
solution for supplementary bee feeding. Then there was
time for "Q and A”, and the visitors also got to learn
about traditional as well as less common species of me-
dicinal plants for bee pasture. As a bonus we have pre-
pared honey candy with a recipe for their preparation at
home. Great turnout of people from the general as well
as expert public has again proved the popularity of this
event at our research facility.

Field sermon at Crop Research Institute

The staff of the Section of Applied Research of Vege-
tables and Special Crops organized a jubilee twentieth
field sermon on June 17, 2015. Over 50 guests from ge-
neral and expert public including a representor of the Mi-
nistry of Agriculture and from abroad arrived to Olomouc
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v Olomouci, kterého se zucastnilo pres padesat na-
vétévnikl odborné i laické verejnosti, véetn& zastupce
Ministerstva zemé&dé&lstvi a zahraniénich hostl. Vedouci
vyzkumného tymu Genetické zdroje zelenin a special-
nich plodin Ing. Karel Dusek, CSc. Ucastniky seznamil se
soucasnou problematikou prace s kolekcemi genetickych
zdrojd zelenin, lécivych, aromatickych a koFeninovych
rostlin, ktera je fesena v ramci Narodniho programu kon-
zervace a vyuzivani genetickych zdroj rostlin a agro-
-biodiverzity, Institucionalniho zaméru a dalsich projektl
reSenych na pracovisti. Navstévnici si mohli prohléd-
nout, jak probiha regenerace genetickych zdrojli zelenin
a LAKR v technickych izolatorech a v polnich kolekcich,
a dale polni experimenty probihajici v ramci feSeni pro-
jektd NAZV, TACR a Institu iho zdméru. Dozvédé-
li se, odkud pochazeji vyk AKR, ktera cast
rostliny se pouziva jako drc jak
jsou jednotlivé druhy amné z
V ramci doprovodného ramu navs

- a poznavat semena naﬂrlejbéinéjél'c
4 plodin, po i poznat ruzné druhy byli 3
ni, ale také si prohlédnout k It
anych in vitro. Velkému zajm

acich bylinkovych
Ze panovalo poné
pracovisti VURY,

C. R. HANA

Z0 T O A

on this occasion. Head of the research team of Genetic
Resources of Vegetables and Special Crops Karel Dusek
introduced the current situation in dealing with genetic
resources collection of vegetables, medicinal, aromatic,
and culinary plants which is a part of National Conserva-
tion, Use of Genetic Resources, and Agro-biodiversity
Program as well as other projects investigated in the re-
search facility. Visitors were able to see the processes of
regeneration of genetic resources of vegetables in tech-
nical isolation boxes and in field collections, and other
field experiments. They learned where selected species
of medicinal, aromatic, and culinary plants come from,
which parts of plants are used as a drug or medicine, and
which species are important for bee pasture. They were
also able to smell and recognize seeds of most common
vegetables, herbs and spices used for culinary purposes.
Visitors may have also observed the cultures of medici-
nal mushrooms grown in vitro. A tasting of homemade
herb syrups was a great success;fand made everyone
forget about the cloudy and cog ther.
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OCENENI{ VYSLEDKU VEDECKYCH PRACOVNIKU CENTRA

Ceny reditele Centra regionu Hana

V prosinci 2015 byly jiz tradi¢né udélovany Ceny fe-
ditele Centra pro védecké pracovniky za vynikajici vy-
sledky vyzkumné cinnosti v roce 2015. Ocenéni za lon-
sky rok ziskalo celkem é&trnact laureatd, a sice ve tfech
kategoriich (Védecka publikace, Vysledky v grantovych
soutézich a Patenty, uzitné vzory a smluvni vyzkum)

Director' s Award for Excellence

In December 2015 the Director’'s Awards for Ex-
cellence in Science were traditionally granted. Significant
results and achievements accomplished by scientists in
the past year were awarded. Awards were granted in
three categories (Scientific papers, grants and Patents,
utility models, contractual research). The scientists were

awarded at the occasion of Scientific Board of the Centre
meeting on December 10, 2015.

Awarded scientists are listed below according to the
categories.

a jejich slavnostni predani probéhlo u pfilezitosti zase-
dani Védecké rady dne 10. prosince 2015.

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

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

1) Mgr. David Kopecny, Ph.D.

Kondcitikova R, Vigouroux A, Kope¢na M, Andree T, Barto$ ], Sebela M, Moréra S, Kopeény D (2015) Role
and structural characterization of plant aldehyde dehydrogenases from family 2 and family 7. Biochem.
J. 468, 109-123; DOI: 10.1042/B]J20150009

Kopeény D, Konditikova R, Popelka H, Briozzo P, Vigouroux A, Kopeéna M, Zalabdk D, Sebela M, Skopalova
J, Frébort I, Moréra S (2015) Kinetic and structural investigation of the cytokinin oxidase/dehydroge-
nase active site. FEBS J. 283, 361-377; DOI: 10.1111/febs.13581

2) Mgr. Marek Rac | TR Gl p e
. v . v g “ . In Singlet Bgpn § ! hmrw'l"'i‘.':cn oy
Rac M, Krupka M, Binder S, Sedlarova M, Matuskova w=T1 Rommation, Mt . Oer 10111 e -
Z, Raska M, Pospisil P (2015) Oxidative damage . i
of U937 human leukemic cells caused by hydroxyl i M, Sedisfoy & M, Pl B s The faton
isn

electronically eited Spting In the ke -m-..-m

myelama cell inpensio. &

radical results in singlet oxygen formation. PLoS
One 10 (3), e0116958; DOI: 10.1371/journal.
pone.0116958

Rac M, Sedlarova M, Pospisil P (2015) The formation
of electronically excited species in the human mul-

tiple myeloma cell suspension. Sci. Rep. 5, 8882;
DOI: 10.1038/srep08882

3) Mgr. Jitka Prachafova, Ph.D.

Pracharova J, Saltarella T, Radosova Muchova T, Scin-
tilla S, Novohradsky V, Novakova O, Intini FP, Pa-
cifico C, Natile G, Ilik P, Brabec V, Kasparkova J]
(2015) Novel antitumor cisplatin and transplatin
derivatives containing 1-methyl-7-azaindole: Synthesis, characterization, and cellular responses. J.
Med. Chem. 58, 847-859; DOI: 10.1021/jm501420k

4) Mgr. Ondiej Novak, Ph.D.

Antoniadi I, Plackova L, Simonovik B, Dolezal K, Turnbull C, Ljung K, Novak O (2015) Cell-type-specific cy-
tokinin distribution within the Arabidopsis primary root apex. Plant Cell 27, 1955-1967; DOI: 10.1105/
tpc.15.00176

5) Mgr. Josef Vrabka

Hinsch J, Vrabka J, Oeser B, Novak O, Galuszka P, Tudzynski P (2015) De novo biosynthesis of cytokinins
in the biotrophic fungus Claviceps purpurea. Environ. Microbiol. 17, 2935-2951; DOI:10.1111/1462-
2920.12838

- shared first autorship

6) doc. Mgr. Miroslav Ovecka, Ph.D.

Ovecka M, Vaskebova L, Komis G, Luptovéiak I, Smertenko A, Samaj J (2015) Preparation of plants
for developmental and cellular imaging by light-sheet microscopy. Nat. Protoc. 10, 1234-1247; DOI:
10.1038/nprot.2015.081

C.R. HANA
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7) George Komis, Ph.D.

Komis G, Samajova O, Ovetka M, Samaj J (2015) Super-resolution microscopy in plant cell imaging.
Trends Plant Sci. 20, 834-843; DOI:10.1016/j.tplants.2015. 08. 013

Komis G, Mistrik M, Samajovd O, Ovecka M, Bartek J, Samaj J (2015) Superresolution live imaging
of plant cells using structured illumination microscopy. Nat. Protoc. 10, 1248-1263; DOI: 10.1038/
nprot.2015.083

Komis G, Luptovéiak I, Doskocilova A, Samaj J (2015) Biotechnological aspects of cytoskeletal regulation
in plants. Biotechnol Adv. 33, 1043-1062; DOI: 10.1016/j.biotechadv.2015. 03. 008

8) Mgr. Helena Starnkova

Starikova H, Valarik M, Lapitan NLV, Berkman PJ, Batley J, Edwards D, Luo MC, Tulpova Z, Kubalakova
M, Stein N, DoleZel ], Simkova H (2015) Chromosomal genomics facilitates fine mapping of a Russian
wheat aphld resistance gene. Theor. Appl. Genet. 128, 1373-1383; DOI: 10.1007/s00122-015-2512-2

9) Mgr. Katefina Holusova (born Cvikova)

Cvikova K, Cattonaro F, Alaux M, Stein N, Mayer KF, Dolezel ], Bartos J (2015) High-throughput physical
map anchoring via BAC-pool sequencing. BMC Plant Biol. 15, 99; DOI: 10.1186/s12870-015-0429-1

10) Mgr. Petr Capal

Céapal P, Blavet N, Vrana J, Kubaldkova M, Dolezel J (2015) Multiple displacement amplification of the DNA
from single flow-sorted plant chromosome. Plant J. 84, 838-844; DOI: 10.1111/tpj.13035

b) Kategorie ,,VYSLEDKY V GRANTOVYCH SOUTEZICH" (Category “GRANTS")

1) doc. RNDr. Petr Tarkowski, Ph.D.

GA CR, GA15-16888S, Aromatické a isoprenoidni cytokininy v topolu: biosyntéza a percepce (2015-
2017)

Aromatic and isoprenoid cytokinins in poplar: biosynthesis and perception

MSMT CR, 6. FP, 7AMB15AT004, Vliv analogl strigolaktonli na subceluldrni distribuci PIN auxinovych
transporterl v Arabidopsis (2015-2016)

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

2) Mgr. Radek Jorda, Ph.D.

GA CR, G]15-17282Y, Chemicko-geneticka analyza role cyklin-dependetnich kinas v nddorovych buné&¢-
nych liniich (2015-2017)

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

c) Kategorie ,,PATENTY, UZITNE VZORY A SMLUVNI VYZKUM" (Category “PATENTS, UTILITY MODELS,
CONTRACTUAL RESEARCH”)

1) RNDr. Marek Zatloukal, Ph.D.

Zatloukal M, Dolezal K, Voller ], Spichal L, Strnad M (2015) Substitution derivatives of N6 -benzylade-
nosine-5’-monophosphate, methods of preparation thereof, use thereof as medicaments, and thera-
peutic preparations containing these compounds, Univerzita Palackého v Olomouci a BioApex, s.r.0., US
patent ¢. 9,073,961.

2) Ing. Radek Koprna, Ph.D. - for a set of utility models

Koprna R, Valenta R, Spichal L, Plihalova L, Strnad M, Dolezal K (2015) Viceslozkové kapalné hnojivo,
vhodné zejména pro obilniny, Palacky University Olomouc and Fosfa a.s., utility model No. 27979.

Multicomponent liquid fertilizer, suitable particularly for cereal grasses

Koprna R, Valenta R, Spichal L, Plihalova L, Strnad M, Dolezal K (2015) Viceslozkové kapalné hnojivo,
vhodné zejména pro plodovou a listovou zeleninu, Palacky University Olomouc and Fosfa a.s., utility
model No. 27980.

Multicomponent liquid fertilizer, suitable particularly for tomato-type and leafy vegetables

Koprna R, Valenta R, Spichal L, Plihalova L, Strnad M, Dolezal K (2015) Viceslozkové kapalné hnojivo,
vhodné zejména pro vyzZivu fepky, Palacky University Olomouc and Fosfa a.s., utility model No. 27981.

Multicomponent liquid fertilizer, suitable particularly for oilseed rape feeding
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Koprna R, Valenta R, Spichal L, Plihalova L, Strnad M, Dolezal K (2015) Viceslozkové kapalné hnojivo,
vhodné zejména pro vyzivu kukurice, Palacky University Olomouc and Fosfa a.s., utility model No.
27982.
Multicomponent liquid fertilizer, suitable particularly for maize feeding
Koprna R, Valenta R, Spichal L, Plihalova L, Strnad M, Dolezal K (2015) Viceslozkové kapalné hnojivo,
vhodné zejména pro vyzivu jeCmene, Palacky University Olomouc and Fosfa a.s., utility model No.
27983.
Multicomponent liquid fertilizer, suitable particularly for barley feeding
Koprna R, Valenta R, Spichal L, Plihalova L, Strnad M, Dolezal K (2015) Viceslozkové kapalné hnojivo,
vhodné zejména pro obilniny, Palacky University Olomouc and Fosfa a.s., utility model No. 27984.
Multicomponent liquid fertilizer, suitable particularly for cereal grasses

Ceny dékana Pfirodovédecké fakulty Dean’s Excellence Award

Dva védecti pracovnici Centra regionu Hana ziskali Two researchers of the Centre received the Dean’s

Cenu dékana Prirodovedecke fakulty za prestizni yédec- Award for an excellent scientific publication. Awards

ke publikace. Ocenéni ziskali prof. RNDr. Jozef Samaj, received prof. Jozef Samaj and dr. Georgios Komis,

DrSc. a Georgios Komis, Ph.D. z Oddéleni bunécne bio- Department of cell biology.

logie.

A total of 55 publications have complied with the
three criteria: at least 0,5 author’s work load at the fa-
culty, the author has to be a principal author (i.e. first or
corresponding author) and the paper has to be published
in a journal with impact factor in the top ten percentile
according to the Web of Science.

Za rok 2015 komise vybirala z celkem 55 navrzenych
praci. Prihlasené prace musely spliiovat tfi podminky.
Autor musel mit minimalné polovi¢ni Uvazek na fakulté,
musel byt u ¢lanku principiadlni autor (tedy prvni nebo
korespondujici) a publikace musi byt uvefejnéna v od-
borném cCasopise s impakt faktorem, jehoZ hodnota se
fadi mezi prvnich deset procent podle databaze Web of
Science v prislusném oboru.
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Cena Josefa Chmelika

Ve dnech 26. - 27. listopa-
du 2015 probéhlo v Praze 4. Nefor-
malni proteomické setkani.

V programu bylo také vyhlaseni
vitéze soutéze o Cenu Josefa Chme-
lika za nejlepsi ¢eskou proteomickou
publikaci v roce 2014. Vitézem se stal
Mgr. Jifi Danihilik s praci Danihlik J et
al. (2014) A sensitive quantification
of the peptide apidaecin 1 isoforms
in single bee tissues using a weak
cation exchange pre-separation and
nanocapillary liquid chromatography
coupled with mass spectrometry. J.
Chromatogr. A. 1374, 134-44.

Cena Josefa Chmelika je pfipo-
minkou osobnosti Josefa Chmelika,
jednoho z prukopnlku proteomické
analyzy v Ceské republlce a také
snahou ocenit kvallth praci proteo-
mickych laboratofi v CR. Cenu udg-
luje Proteomicka sekce Ceské spo-
le¢nosti pro biochemii a molekularni
biologii

Josef Chmelik Award

The 4% Informal Proteomic Mee-
ting was held in Prague in Novem-
ber 26 - 27, 2015.

One part of the programme was
devoted to Josef Chmelik Award for
the best Czech proteomic paper in
2014. The award received Jifi Dani-
hlik for his publication Danihlik J et
al. (2014) A sensitive quantification
of the peptide apidaecin 1 isoforms
in single bee tissues using a weak
cation exchange pre-separation and
nanocapillary liquid chromatogra-
phy coupled with mass spectromet-
ry. J. Chromatogr. A. 1374, 134-44.

The Josef Chmelik Award re-
minds Josef Chmelik personality as
a pioneer of proteomic analysis in
the Czech Republic and also awards
quality of Czech proteomic labora-
tories. The prize is granted by Pro-
teomic section of Czech Society for
Biochemistry and Molecular Biology.

Doktorandka CRH ziskala Cenu Sanofi za védeckou
praci

Eva Rezni¢kovd, kterd studuje doktorské studium
v CRH a pracuje v Laboratoti rlstovych regulatorl, zis-
kala prestiZni ocenéni udélované Francouzskym velvysla-
nectvim v Ceské republice spolu s farmaceutickou firmou
Sanofi. Cenu prevzala 18. ¢ervna 2015 na recepci v Bu-
quoyském paldci, sidle Francouzského velvyslanectvi, za
pfitomnosti Jeho Excelence Jean-Pierra Asvazadouriana,
velvyslance Francie v Ceské republice.

,Zabyvame se protinadorovymi Ucinky novych latek,
které patii do skupiny inhibitord cyklin - dependentnich
kindz, coz jsou enzymy, které reguluji bunécny cyklus.
Zjistili jsme, Ze tyto latky jiz ve velmi nizkych koncen-
tracich blokuji bunéény cyklus nadorovych bunék a ak-
tivuji v nich programovanou bunéc¢nou smrt. Také jsme
potvrdili, Ze v nadorovych modelech na mysich tyto latky
dosahuji velmi dobrych
Géinkd.  Predpoklada-
me, ze by mohly mit
potencial do budoucna,"
predstavila pFedmét
svého védeckého zajmu
Reznitkova.

Cena Sanofi oce-
nuje vyzkumnou praci
geskych studentd dok-
torskych studii v oblasti
farmacie. Soutéz porada
francouzska ambasada
v CR ve spolupraci s fir-
mou Sanofi, patronem
soutéZe je drzitel Nobe-
lovy ceny za chemii pro-
fesor Jean-Marie Lehn.
Vyherci obdrzi financ-
ni podporu a dostanou
moznost vycestovat na
staz do vyzkumné labo-
ratore ve Francii.

Ph.D. student from CRH received Sanofi Award for
scientific work praci

Eva Rezni¢kova, a Ph.D. student from the Centre
(Laboratory of growth regulators) was awarded presti-
gious Sanofi Award granted by the French embassy in
Prague in cooperation with Sanofi. The oficial ceremony
was held in the Buquoy palace, seat of the embassy, with
presence of His Excellency Jean-Pierr Asvazadourian on
June 18, 2015.

+We are interested in anticancer effects of new com-
pounds from group of cyklin - dependent kinases inhi-
bitors. These are enzymes regulating cell cycle. We dis-
covered that these compounds block cell cycle of cancer
cells and activate their programmed cell death in very
low concetrations. We also proved that these compounds
are very effective in mouse tumour models. So we ex-
pect that compounds could have a potential for future,™
explained Eva
Reznitkova.

Sanofi Award
is devoted for
Czech  students
research in phar-
macy. The com-
petition is organi-
zed by the French
embassy in Pra-
gue and Sanofi.
Jean-Marie Lehn,
French winner of
the Nobel prize
in chemistry, is
a patron of the
competition.

Awaerdees re-
ceive a financial
support and a po-
ssibility of a stay
in reserarch labo-
ratory in France.
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Ocenéni studentd na 13.ro¢niku Dnd studentd ex-
perimentalni biologie rostlin

Na Ctyfi desitky zacinajicich védeckych pracovni-
k& prezentovaly své anglické predndiky nebo poste-
ry s vy'/sledky své dosavadni védecké prace ve dnech
7. - 8. zafi 2015 v Brné. Ve znacné konkurenci se poda-
r|Io uspét tfem zastupclm CRH. Cenu
Ceské spolenosti experimentalni bio-
logie rostlin ziskal za prednasku Jan
Simura z Laboratofe rlistovych regu-
latord a Olchemim Award si odvezli
doktorandi Jan Humplik a Jan Bucek
z Oddéleni chemické biologie a gene-
tiky CRH.

Na konferenci vystoupili mladi véd-
ci z Ceské republiky a SIovenska kteri
se vé&novali napfiklad rlznym otdzkam
bunécné biologie, vyvojové biologie,
hormonalni regulace rdstu a vyvoje
rostlin, fyziologie stresu rostlin ¢i GMO
a rostlinnych biotechnologii.

Ocenéni za nejlepsi poster pro tym z VURV

Ve dnech 16. - 18. zafi 2015 se v KezZmarskych
Zlabech (Slovenska republika) konal 20. odborny semi-
nar s mezinarodni Ucasti: Aktualni aspekty péstovani,
zpracovani a vyuziti léCivych, aromatickych a koreni-
novych rostlin. Diplom za 1. misto v soutéZi o nejlepsi
poster konference ziskal poster autorl Dusek K, Dus-
kova E, Indrak P, Smékalova K: Postharvest looses of
essential oil of lavender flowers ze Sekce aplikovaného
vyzkumu zelenin a specialnich plodin, VURYV, v.v.i. v Olo-
mouci. Na konferenci byla také prednesena plenarni
prednaska autorl Dusek K, Duskovéd E, Smékalovad K:
Dye yielding medicinal plants in the Czech collection of
genetic resources.
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Student awards from 13* Days of experimental
plant biology students

Nearly fourty young scientists presented results of
their work in speeches or posters in English in Septem-
ber 7 - 8, 2015 in Brno. In strong competition three of
CRH representatives succeded. Award of Czech society
of experimental plant biology was
given to Jan Simura (Laboratory of
growth regulators) and Olchemim
Award received Ph.D. students Jan
Humplik and Jan Bucek (Department
of chemical biology and genetics).

Czech and Slovak young scien-
tists participating the konference
discussed different topics from cell
biology, developmental biology, hor-
monal regulation of plant growth and
development, plant stress physiology
! or GMO and plant biotechnology.

Best poster award for CRI research group

From September 16 - 18, 2015 in KeZmarské Zlaby
(Slovakia), the 20th international expert convention on
Current aspects of growing, processing, and use of aro-
matic and culinary plants took place. An award for the
best poster went to the research group of Crop Research
Institute - Dusek K, Duskova E, Indrak P, Smékalova
K for a poster Postharvest losses of essential oil of laven-
der flowers. They have also presented a plenary lecture
on Dye yielding medicinal plants in the Czech collection
of genetic resources.
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PRACE SE STUDENTY

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

Rada vyzkumnych pracovnikd Centra plsobi jako
vedouci bakalafskych, diplomovych a disertacnich
praci. V roce 2015 bylo obhajeno 32 diplomovych
a 10 disertacnich praci. V souc¢asné dobé pracovni-
ci Centra vedou 61 diplomovych a 68 disertacnich
praci.

Ph.D. studenti Centra se v roce 2015 aktivné za-
pojili do mezinarodnich mobilit - celkem se zUcastni-
li 35 vyzkumnych stazi na zahranic¢nich pracovistich
delsich nez jeden mésic. Naopak laboratore Centra
navst|V|Io formou nékolikamésiCnich stazi 6 studen-
t8 ze zahranidi, napt. z frdnu, Spanélska nebo Fran-
cie.
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As every year research staff of the Centre have been
involved in teaching students of the Faculty of Science,
Palacky University in Olomouc in Bachelor, Master, and
Doctoral study programs. Currently employees of the
Centre act as guarantors of Bachelor and Master study
majors, such as Bioinformatics, Biotechnology and Ge-
netic Engineering, Experimental Biology, Plant Experi-
mental Biology (only follow-up Master study program),
Biophysics, and Molecular Biophysics.

Researchers of the Centre play an important role in
teaching and supervising Bachelor’s and Master’s theses,
and dissertations. In 2015 students defended 32 Mas-
ter’s theses and 10 dissertations. There are currently 61
Master’s theses and 68 dissertations supervised by the
Centre’s researchers.

Ph. D. students from the Centre were actively invol-
ved in international activities. They took part in 35 re-
search stays longer than one month at partner institutes
abroad. On the contrary, the Centre was visited by 6
students from countries like Spain, France, or Iran for
several month research stays.

ABSOLVENT(KA) SKOLITEL NAZEV PRACE
GRADUATE SUPERVISOR TITLE

Absolventi Mgr. / Mgr. graduates

doc. RNDr. Kubala Martin,

Mgr. ArnosStova Barbora Ph.D.

Interakce malych molekul biologického ptivodu s Na'/K*-ATPasou

Interaction of small natural molecules with Na+/K+-ATPase

Selekce a fenotypizace homozygotnich linii Arabidopsis thaliana s pozménénymi hladinami

Mgr. Bakovd Michaela Mgr. Tomas Hluska

RNDr. Zatloukal Marek,

Mgr. Bucek Jan Ph D.

nukleotidpyrofosfatas

Selection and phenotyping of homozygous lines of Arabidopsis with altered expression of

nucleotide pyrophosphatases
Syntéza vybranych isotopové znacenych purinovych derivatt
Synthesis of isotopically labeled purine derivatives

Studium mutantnich forem nukleosid-N-ribohydrolasy 2b z kukutice (Zea mays)
The study of mutants of nucleoside-N-ribohydrolase 2b from maize (Zea mays)
doc. RNDr. Petr Tarkowski, Izolace cytokininovych nukleotidd boronatovou afinitni extrakci

Ph.D. Isolation of cytokininin nucleotides by boronate affinity extraction

Mgr. Hajkova Eva Mgr. Kopecny David, Ph.D.

Mgr. Halenkova Lucie

Vyvoj novych chromatografickych metod pro stanoveni plazmatickych a mocovych
metanefrin{
The development of new chromatography methods for the determination of metanephrines

Mgr. Halouzkova

(Suchomelova) Barbora IR, Cels) o, Cinl,

doc. RNDr. Kubala Martin, PFiprava mutaci cystein(i na cytoplazmatické ¢asti Na'/K'-ATPasy
Ph.D. Preparation of the cystein mutants on cytoplasmic part of Na+/K+-ATPase
Pfiprava aromatickych cytokinini odvozenych od kinetinu a studium jejich biologické aktivity
Preparation and biological activity of kinetin like aromatic cytokinins

Mgr. Holibkova Klara

Mgr. Honig Martin Mgr. Plihalova Lucie, Ph.D.

prof. RNDr. Kasparkova Modifikace DNA s novym komplexem platiny cis-[Pt(NH3)I2]

Mgr. Hrabina Ondrej

Jana, Ph.D. DNA modifications of new platinum(Il) complex cis-[PtlI(NH3)2I2
Studium role cytokinin v nepfimé organogenezi vybranych hospodarsky vyznamnych druhG
Mgr. Hrdlicka Jakub Mgr. Dolezal Karel, Dr., DSc. L rostlin . . .
Research the role of cytokinin in indirect organogenesis selected agriculturally important
plants

Studium genetické diversity bananovniku (Musa sp.) pomoci SSR genotypovaci platformy
Analysis of genetic diversity of banana (Musa sp.) using SSR genotyping platform
Klonovani a exprese vybranych ALDH z rodiny 2 a 3 z mechu Physcomitrella patens
Cloning and expression of ALDH selected from families 2 and 3 from moss Physcomitrella
patens
Subcellular localization of maize cytokinin dehydrogenases
Subcellular localization of maize cytokinin dehydrogenases
VyuZiti imunoafinitni chromatografie pro hormonalni profilovani
Utilisation of immunoaffinity chromatography for hormonal profiling

Mgr. Husakova Markéta Mgr. Hfibova Eva, Ph.D.

Mgr. Kopecna Martina,

Mgr. Hylova Adéla Ph.D.

Mgr. Johnova Patricie Mgr. Zalabdk David, Ph.D.

Mgr. Jufena Ondrej Mgr. Okle3tkovd Jana, Ph.D.
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Mgr. Konradova Daniela

Mgr. Kofinkova Petra

Mgr. Kozarova lveta

Mgr. Kucerova (Rouckovd)
Zuzana

Mgr. Lasotovd Ester
Mgr. Mikulikova Lucie
Mgr. Patizkova Barbora
Mgr. Perutka Zdenék
Magr. Petfik lvan

Mgr. Préina Maro$
Mgr. Prochazkova Eva
Mgr. Rysava Alena
Megr. Rehackova Lenka
Mgr. Skalicky Vladimir
Mgr. Slowikové Katefina
Mgr. Vilim Jan

Mgr. Vicko Tomas

Mgr. Zarska Ludmila

0 - -

RNDr. Pospisil Jifi, Ph.D.

Ing. Mikulik Jaromir, Ph.D.

Mgr. Rarova Lucie, Ph.D.

RNDr. Spundové Martina,
Ph.D.

doc. RNDr. Frébortova Jitka,
Ph.D.

Mgr. Gemrotova Markéta,
Ph.D.

Mgr. Novédk Ondrej, Ph.D.
prof. Mgr. Sebela Marek, Dr.

Mgr. Chamrad Ivo, Ph.D.

Mgr. Husic¢kova Alexandra,
Ph.D.

Ing. Mikulik Jaromir, Ph.D.

Mgr. Valarik Miroslav, Ph.D.

PharmDr. Urbanek Lubor,
Ph.D.

Mgr. Simersky Radim, Ph.D.

Mgr. Voller Jifi, Ph.D.
Mgr. Kopeénd Martina,
Ph.D.

Ing. Ohnoutkova Ludmila,
Ph.D.
doc. RNDr. Pavel Pospisil,
Ph.D.
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Vyzkum a vyvoj novych biologicky aktivnich Iatek s antileishmanialni aktivitou: Syntéza (-)-
Sanguinolignanu A
Development of novel biologically active compounds with antileishmanial activity: Total
synthesis of Sanguinolignan A
Vliv brassinosteroid(i a vybranych ristovych regulatori na etiolované rostliny pelusky (Pisum
arvense L.) — biotest
Effect of brassinosteroids and others growth regulators on etiolated plants of Pisum arvense L. -
bioassay
Antiproliferaéni G¢inky derivatd betulinu a lupeolu na buriky odvozené od lidského maligniho
melanomu
Antiproliferative effects of derivatives of betulin and lupeol in cells derived from human
malignant melanoma
Vliv derivata cytokininti odvozenych od mocoviny na zmény fotosyntetickych parametr(i béhem
indukované senescence
Effects of phenylureacytokinin derivatives on photosynthetic changes during induced
senescence
Purifikace a charakterizace tRNA isopentenyltransferasy z kukufice
Purification and characterization of the maize tRNA isopentenyl transferase
Vliv cytokininového antagonisty na Arabidopsis thaliana v pribéhu stresu kadmiem
The influence of cytokinin antagonist on Arabidopsis thaliana during the cadmium stress
Studium biologické aktivity novych auxinovych analogt
Study of biological activity of new auxin-like derivatives
Identifikace jadernych proteint z hrachu pomoci LC-MALDI
Identification of nuclear proteins of plant obtained by precipitation MnCI2 using mass
Optimalizace protokolu extrakce a $tépeni rostlinnych protein( pfed LC-MS analyzou
Optimization of extraction and digestion protocol for LC-MS analysis of plant proteins
Vliv cytokinind a svétla na obsah malondialdehydu u senescentnich listl Arabidopsis thaliana
Effect of cytokinins and light on malondialdehyde content in senescent Arabidopsis thaliana
Produkce Geosminu u vybranych zéstupct sinic ¢eledi Nostocaceae
Geosmin production of selected cyanobacteria members of the family Nostocaceae
Vyvoj a charakterizace material pro vysokohustotni dele¢ni mapovani chromosomu 4A psenice
Development and characterization of resources for fine deletion mapping of wheat chromosome
Validace analytické metody a jeji vyuZiti v preklinickém testovani potencidlnich Iéciv
Validation and application of analytical method in preclinical testing of potential drugs
Metody separace bunécnych organel
Methods of separation cellular organelles
Neenzymaticka glykace protein( a starnuti
Non-enzymatic glycation and aging
Studium tfi rodin aldehyddehydrogenas z mechu (Physcomitrella patens)
Study on three aldehyde dehydrogenase families from moss (Physcomitrella patens)
Charakterizace transgenniho jemene SCLW-GP-PHYA
Characterization of the transgenic barley SCLW-GP-PHYA
Spektralni charakteristika ultra-slabé fotonové emise z lidskych nadorovych bunék
Spectral charasteristic of the ultra-weak photon emission from human cancer cells

ABSOLVENT(KA) SKOLITEL NAZEV PRACE
GRADUATE SUPERVISOR TITLE

Absolventi PhD. / PhD. graduates

Mgr. Holecek Pavel, Ph.D.

Mgr. Novohradsky Vojtéch,
Ph.D.

Mgr. Rac Marek, Ph.D.

Mgr. Jana Beinhauer, Ph.D.

Mgr. Jifi Danihlik, Ph.D.

Mgr. Radka Konditikova,
Ph.D.

Mgr. Jan Humplik, Ph.D.

Mgr. Hana Jefabkova, Ph.D.

Mgr. Helena Starikova, Ph.D.

Mgr. Lenka Plackova, Ph.D.

doc. RNDr. Talasova Jana,
CSc.

prof. RNDr. Kasparkova
Jana, Ph.D.

doc. RNDr. Pospisil Pavel,
Ph.D.

prof. Mgr. Sebela Marek, Dr.

prof. Mgr. Sebela Marek, Dr.

Mgr. David Kopec¢ny, Ph.D.
doc. RNDr. Martin Fellner,
Ph.D.

prof. Ing. Jaroslav DolezZel,
DrSc.

Ing. Hana Simkova, CSc.

Mgr. Dolezal Karel, Dr., DSc.

ROCNI ZPRAVA / ANNUAL REPORT 2015

Fuzzy models of multiple-criteria evaluation and fuzzy classification

Modifikace biomakromolekul metalofarmaky: zdokonaleni teoretického zdzemi pro vyvoj
novych |éciv proti rakoviné
Modification of Biomacromolecules by Metallodrugs: Improvement of the Theoretical
Background for the Development of new Anticancer Drugs

The formation of electronically excited species in cell suspension

Analyza fytopatogenl pomoci hmotnostni spektrometrie
Phytopathogen analysis using mass spectrometry

Vyvoj metody pro purifikaci a kvantifikaci silné bazického peptidu apidaecinu. Analyza hladiny
véelich antimikrobidlnich peptidl a jejich biologickych souvislosti.
Development of purification and quantification method for strong basic peptide apidaecin.
Analysis of the level of antimicrobial peptides and their biological significance

Enzymes linked to degradation pathway of cytokinins in maize
A role of abscisic acid in tomato (Solanum lycopersicum L.) early seedling development

Analysis of nuclear proteins in plants

Construction of physical map of 7DS wheat chromosome arm and its use for positional cloning

Vyvoj novych analytickych metod pro stanoveni cytokininl v rostlinach
Development of new analytical methods for cytokinin measurement in plants

C.R. HANA
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FINANCOVANI
FINANCING

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

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

Composition of single sources is shown below.

PFijmy ze smluvniho
vyzkumu
Income from contract
research

Pfijmy z narodnich
granta
Income from national
grants

PFijmy z mezinarodnich
grantd
Income from
international grants

Prostfedky z NPU
Income from NSP
programme PFijmy z ostatnich zdroja

Other income

Institucionalni prijmy vc.
pfijmu za vyuku
Institutional income incl.
teaching income

PRIJMY V ROCE 2015
INCOME IN YEAR 2015

78905 000

redky z NPU / Income from NSC programme

PFijmy ze smluvniho vyzkumu / income from contract research 18 278 654
PFijmy z narodnich grantl / income from national grants 67 926 696
PFijmy z mezinarodnich grantll / Income from international grants 2773870
PFijmy z ostatnich zdrojd / other income 14 936 375
Institucionalni prijmy vé. pfijmQ za vyuku / Institutional income incl. teaching income 53 708 632
PFijmy celkem / Total income 236 529 227

Provozni vydaje
Operational
expenditures
" Investi¢ni vydaje
~Investment
expenditures
) CASTKA
VYDAIJE V ROCE 2015 (KE)

EXPENDITURES IN YEAR 2015 AMOUNT
(CZK)

vesti¢ni vydaje / Investment expenditures 15 500 000
Provozni V\'/daje / Operational expenditures 211394 623
Vydaje celkem / Total expenditures 226 894 623
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Centrum regionu Hana pro biotechnologicky a zemédélsky vyzkum
Slechtitell 241/27

783 71 Olomouc - Holice

Czech Republic

Telefon: +420585634971, +420585634979

Website: www.cr-hana.eu

Loc: 49°34'33.828"N, 17°16'54.658"E

Vydano: Olomouc, bfezen 2016
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