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Vas srdecne pozyvaju na

13. KONFERENCIU EXPERIMENTALNEJ BIOLOGIE RASTLIN
(10. — 13. septembra 2013)
a
11. DNI DOKTORANDOV EXPERIMENTALNEJ BIOLOGIE RASTLIN,
(9. septembra 2013)

ktoré sa uskuto&nia pod zastitou dekana Prirodovedeckej fakulty UPJS v Kosiciach,

doc. RNDr. Gabriela Semanisina, PhD..

Konferencie sa uskutoénia v areali UPJS v Kosiciach.






V sulade s dlhoroénou tradiciou ,Dni fyzioldgie rastlin® sa jedna o konferenciu
Ceskych a slovenskych experimentalnych botanikov. Ako pozvani re¢nici na
konferencii vystupia vyznamni Ceski a slovenski kolegovia a kolegyne, ktori sa
svojou vedeckou pracou vyznamne uplatriuju na zahrani¢nych biologickych
ustavoch.

Rokovaci jazyk je Cestina, resp. slovencina. Rokovacim jazykom konferencie
doktorandov je anglictina.

Detaily podujatia: http://botanika-kosice.sk/

V roku 2013 boli KoSice ocenené prestiznym titulom Eurdpske hlavné mesto kultury
(http://www.kosice2013.sk/).

(kratka uputavka: http://www.youtube.com/watch?v=Fi68IBsdgi8)

Konferencie bude sprevadzat kultirny program.

Prirodovedecka fakulta UPJS v Kosiciach v roku 2013 oslavuje 50. vyrogie svojho
zaloZenia.

V posledny den 13. Konferencie experimentalnej bioldgie rastlin je pre zaujemcov
planovana exkurzia do

Tokajskej vinohradnickej oblasti.

TesSime sa na stretnutie!



UVODNE SLOVO KU KONFERENCII ,,11. DNI DOKTORANDOV
EXPERIMENTALNEJ BIOLOGIE RASTLIN“ A ,,13. KONFERENCII
EXPERIMENTALNEJ BIOLOGIE RASTLIN“

Vazené kolegyne, vazeni kolegovia, mili ,mladi“ priatelia,

dovolujem si Vas oslovit na Uvodnych strankach zborniku, ktory je venovany dvom, dnes uz
tradiénym podujatiam ,experimentalnych biolégov rastlin®. Aby sme boli konkrétni, konferencii
experimentalnej biologie rastlin (dodnes skér znamej pod historickym nazvom ,Dni fyzioldgie rastlin®)
a konferencii doktorandov experimentalnej biologie rastlin.

Pokladam si za Cest prehovorit ku Vam tymto spésobom, na druhej strane, ¢o si priznavam
bez vacsieho mucenia, citim aj tarchu obrovskej zodpovednosti. Pretrvanie ,Dni fyziologie rastlin®
sved&i o stale nadstandardnych kontaktoch a vztahoch experimentalnych botanikov z Ceskej
a Slovenskej republiky. Z dévodu extrémne Sirokého zaberu experimentalnej botaniky sa vSak uz
vSetci ,nezmestime® do fyziolégie rastlin apreto oznaCenie uCastnikov konferencii ako
Lexperimentalnych biolégov rastlin® je vystiznejSie.

Finalizacia programu konferencie a zbornika prebiehala v netypickej pracovnej atmosfére,
zdanlivom pokoji dovolenkového obdobia, ,uhorkovej sezény“. Nebolo tomu celkom tak, ved konciace
sa leto bolo o Cosi teplejSie nez na jar ,avizovali“ meteoroldgovia. A nielen to, v lete sa nam zas o Cosi
skomplikovala administrativna naroCnost procesu tzv. ,verejného obstaravania“ na univerzitach
Slovenskej republiky a Botanickd zahrada UPJS v KoSiciach, najvéé$ia botanickd zahrada na
Slovensku (zriadena uz v roku 1950), ktora je z hladiska priestorov hostitelom naSich konferencii,
musela opat ,bojovat” o pozemky na ktorych stoji. Zaciatkom leta nas tiez opustil vzacny ¢lovek
a vyznamny experimentalny botanik, prof. Lubomir Natr ...

Rok 2013 je pre nas, KoSi¢anov a su¢asne zamestnancov Prirodovedeckej fakulty Univerzity
Pavla Jozefa Safarika vynimogny. V tomto roku boli Koice ocenené prestiznym titulom ,Eurépske
hlavné mesto kultary“. Prirodovedecké fakulta UPJS v KosSiciach si pripomina 50. vyrogie jej vzniku,
dnes sa uz nastastie mozno len pousmiat nad faktom, Ze pri svojom zahajeni ¢innosti mala fakulta iba
prvy ro¢nik s 54 posluchacémi ...

Mili kolegovia a priatelia! Dovolujem si Vas privitat na oboch konferenciach venovanych
experimentalnej bioldgii rastlin, dovolujem si Vas privitat v KoSiciach, v meste ktoré sa aj mne stalo
domovom, dovolujem si Vas privitat na pode Univerzity Pavla Jozefa Safarika, v priestoroch
Botanickej zahrady. Bez preharnania mdézem napisat, Ze na mieste s pokojnou atmosférou, kde sa
vSetci mdézeme citit ako doma, napriek blizkosti centra druhého najvacsieho mesta v Slovenskej
republike. Prajem Vam, aby bola VaSa u¢ast na oboch konferencidch zmysluplnd a inSpirativna.
Prajem Vam, aby ste ziskali nové podnety ku svojej préaci, pripadne novych kolegov na vzajomnu
spolupracu v blizkej buducnosti. Prajem Vam, aby ste stretli svojich priatelov, &i kolegov, ktorych ste
uz dlhSiu dobu nevideli a tieto dve konferencie su dobrym dévodom na VaSe opatovné stretnutia.
Prajem Vam prijemné dni stravené v KosSiciach a vela ,€lovecich” chvil na konferenciach, ako aj mimo
nich.

Za organizacny vybor praje,

Martin Backor



Vazené kolegyné, vaZeni kolegové,

dovolte mi Vas piivitat jménem Ceské spole&nosti experimentalni biologie rostlin (CSEBR) na
13. Konferenci experimentalnej bioldgie rastlin (KEBR), pofadané ve spolupraci s Katedrou botaniky
Ustavu biologickych a ekologickych vied Prirodovedeckej fakulty Univerzity Pavla Jozefa Safarika
v Kosiciach a Slovenskou botanickou spolo¢nostou pri SAV.

Jak jiz avodni dvojjazyéna zdravice napovida — konference se tentokrat kona v KoSicich.
KEBR je konferenci v nékolika aspektech vyjime¢nou. Navazuje na historii spole¢ného vyvoje oboru
v Cechach a na Slovensku v byvalém Ceskoslovensku. Diky tomu byla a i nadale je $kola deské a
slovenské fyziologie a anatomie rostlin Gizce personalné provazana. Jak v Cechach tak na Slovensku
se hlasime k naSemu spole¢nému nestorovi oboru — profesoru Bohumilu Némcovi. Byvaly rektor
Univerzity Karlovy, ktery stal u zrodu nasi Pfirodovédecké fakulty se velkou mérou v povale¢nych
letech zaslouzil o zalozZeni rostlinné fyziologické Skoly na Univerzité Komenského v Bratislavé. Po
rozdéleni naseho statu v 90. letech (jiz minulého stoleti — jak védecké spole¢nosti Ceskych a
slovenskych fyziologu rostlin) se ustélila série oborovych konferenci zprvu s nazvem Dny fyziologie
rostlin, jak si mnozi pamétnici pamatuji. Konference ziskala novy nazev KEBR v Olomouci v r. 2007,
na 11. konferenci pofadané pod taktovkou Miroslava Strnada v souvislosti s celosvétovym trendem.

Hlavnim jazykem konference je ¢estina a slovencina. Dosud se dafilo pfilakat pozornost pro
toto setkani, které pofadame v tfiletych intervalech, téméF ze vSech ustavl, instituci, které se biologii
rostlin vénuji v Cechach, na Moravé, Slezsku i Slovensku. Unikatnost tohoto setkani nasi oborové
komunity je i v ,mnohogeneracnosti“ — jsou zde pfitomni adepti oboru z fad studentli, mladi védecti
pracovnici, ,zavedeni“ pfedstavitelé oboru i ,legendy“ oboru zfad dfive narozenych. Pro tyto
konference se predevs$im v poslednich setkanich dafilo pfilakat znaénou pozornost kolegu krajant
uspésné plsobicich v zahrani€i — pro né i pro nas vyborna pfilezitost navazat kontakty.

Posledni prob&hlou konferenci byla prazska 12. KEBR 2010, ktera se konala v arealu Ceské
zemédeélské univerzity a pfilakala na 300 U€astnikd. Tuto posledni konferenci jsme pofadali spolu
s Lubomirem Natrem, tehdej$im predsedou CSEBR. Lubomir nejen této konferenci dodal punc
vyjime¢nosti, ale i fadé pulldennich celostatnich oborovych seminard, které jsme spolu od r. 2008
poradali v Praze ve Viniéné, sidle CSEBR na Katedfe experimentalni biologie rostlin PfF UK.
Kosickou konferenci s nami jiz profesor Natr sdilet nebude. OdesSel v Eervenci tohoto roku. Budeme jej
velmi postradat - nejen v KoSicich, ale pfi jakékoli oborové udalosti slovensko-Ceské ¢&i Cesko-
slovenské.

Dovolim si pfidat zavérem prani profesora Natra v ivodniku Bulletinu CSEBR (&islo zafi
2010), ktery psal pro minulou konferenci. Jen obménim ¢&islovku na 13.:

.Milé kolegyné, vazeni kolegové, védu délame my, lidé. Ani na védeckych jednanich se
nezbavujeme svych ¢lovécich vlastnosti. Védu mame radi a je to pro nas také celozivotni zéliba. Moc
Vam v8em preji, abyste na této 13. KEBR ziskali nové zajimavé podnéty pro svoje vlastni badani. Ale
také abyste zde prozili krasné Elovéci chvile.

Necht je nam v8em nejen v téchto dnech, ale zejména a také v téchto dnech, zajimavé,
pfijemné a krasné!

Preje
Lubomir Natr*
Preji takto i ja. A zavérem mi dovolte podékovat Martinovi Backorovi a jeho slovenskym

koleglim, za veSkerou praci spojenou s pfipravou konference a Ze tradici KEBR se nam dafi udrzovat
dal a stejné tak nasi Cesko-slovenskou oborovou sounalezitost.

Jana Albrechtova



Dear Colleagues,

with great pleasure | may contribute to welcome address of the 11th International PhD Student
Conference on Experimental Plant Biology held this time in KoSice, Slovakia, 9th September,
2013.

As the number in the conference title suggests, the conference has already long tradition and it has
been organized regularly with the support of the Czech Society for Experimental Plant Biology
(CSEPB) in centers of plant biology around the Czech Republic and Slovakia. The aim of this
conference is to offer opportunity to students in the field of experimental plant biology to present their
results in English at an international conference, yet in friendly environment of mainly same-age
colleagues. Last but not least aim is networking among colleagues across national borders - the
conference brings together students from different research, scientific and academic institutions of the
field of experimental plant biology located not only in the Czech Republic and Slovakia but other EU
countries also.

The last conference in Brno in 2012 proved that the level of this conference started to increase its
importance — its attendance exceeded one hundred of participants. This year the conference attracted
less participants, though program brings exciting, very interesting topics from the field. Conference is
not intended only for students but for anyone who is eager to get ,fresh insights® in the field, remains
young in their mind and wants to find new prospective collaborators for their own research. So |
extend a warm welcome to all our already ,well-established in the field“ colleagues who came to
support the conference, taking part in the evaluation committee and to meet coming generation of
plant biologists.

During the whole conference series, the CSEPB had been providing financial awards to students who
won the competition for the best contributions. This year the tradition continues and the CSEPB
awards wait for new winners. The list of winner from the last conference 2012 in Brno is below.

| hope that during the conference we will stablish new friendships, relationships and professional
contacts. | wish the conference to provide an excellent environment to exchange ideas and share joy
from the beauty of experimental plant biology. Thanks to all organizing colleagues from KoSice and
most of all to Martin Backor.

Jana Albrechtova
President of the Czech Society for Experimental Plant Biology

Few facts to recent history of the conference series ,,Student Conference of Experimental Plant
Biology“

e In 2008, the 6th conference, Nove Hrady, the main organizer Jifi Santrtéek from the South
Bohemian University in Ceske Budgjovice.

e In 2009 the 7th conference, Brno, organizers from Mendel University - Vilem Reinohl - and
Masaryk University - Helena Vlasinova and Jaroslava Dubova.

e In 2010, the 8th conference (http://www.vurv.cz/kebr/kdebr.htm), several institutions from
Prague lead by the Department of Experimental Plant Biology, Faculty of Science, Charles
University in Prague — Jana Albrechtova, Lubomir Natr and colleagues from the Czech
University of Life Sciences Prague, particularly Vaclav Hejnak

e In 2011 the 9th conference, Department of Experimental Plant Biology, Faculty of Science,
Charles University in Prague, main organizers Jana Albrechtova and Lubomir Natr
(http://www.csebr.cz/kdebr2011/).

e In 2012, the 10th conference, the Institute of Biophysics of the Czech Academy of Sciences in
Brno, the main organizer Boris Vyskot and his collaborators from the Biomania, a society of
students of the Faculty of Science, Masaryk University in Brno — namely Pavlina Steflova.
http://www.biomania.cz/udalosti-a-akce/international-phd-student-conference/
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Awarded presentations on the 10th International PhD Student Conference on Experimental
Plant Biology, September 3-5, 2012.

ORAL PRESENTATIONS - Prizes:
1. Sonja Klemme (Lebniz Institute of Plant Genetics and Crop Plant Research, Gatersleben)

2: Jana Klaskova (Institute of Experimental Botany Academy of Sciences, Olomouc)

3. - 4. Eva Majerova (Faculty of Science, Masaryk University, Brno)
3. - 4. Radka Uhlifova (Gregor Mendel Institute for Molecular Plant Biology, Vienna)

POSTERS - Prizes:
1. Trung Duc Tran (Lebniz Institute of Plant Genetics and Crop Plant Research, Gatersleben)

2. Pavlina Steflova (Institute of Biophysics Academy of Sciences, Brno)
3. - 4. Maja Jankowska (Lebniz Institute of Plant Genetics and Crop Plant Research, Gatersleben)

3. - 4. Mike Karampelias (University Gent)
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Ceska spoleénost experimentalni biologie rostlin (CSEBR) - starite se éleny

http://www.csebr.cz/

Ceska spoleénost experimentalni biologie rostlin (CSEBR) je v&deckou spoleénosti sdruzujici pres
120 odbornikt z Ceské republiky. Vznikla v 90. letech z Fyziologické sekce Ceské botanické
spolecnosti. Dlouholeta tradice vztaht mezi slovenskymi a ¢eskymi vysokymi Skolami a védeckymi
institucemi se nadale promita v (izké spolupraci Ceské spoleénosti experimentalni biologie rostlin a
Fyziologické sekce Slovenské botanické spoleénosti. CSEBR je jednou ze 74 v&deckych spoleénosti
sdruZenych v Radé védeckych spoleénosti Ceské republiky.

Clenstvi v CSEBR neni jen o moznosti mit snizené viozné na konference pofadané nasi spoleénosti.
Cinnost nasi organizace je rozmanita a neni jen v pravidelném pofadani oborovych setkani. Snazime
se byt moderni oborovou védeckou spole€nosti, kterd dava ramec riznym aktivitam svého oboru
v Ceské republice i v kontextu Evropské unie a dal$ich mezinarodnich spolupraci, poskytuje platformu
pro vyménu aktualnich oborovych informaci a umozruje budovat a rozvijet networking v nasem oboru.
Své iniciativy téZ sméfujeme k podpore popularizace oboru. Pfehled naSich aktivit je nize. Cile naSi
¢innosti nejsou malé a kazdy, kdo by se chtél zapojit a pomoci je vitan. Pokud jesté Cleny nejste, jste
vitani rozsifit nasi védeckou spolecnost (jak se stat clenem: www.csebr.cz).

The Czech Society of Experimental Plant Biology (CSEPB),
http://www.csebr.cz/english/index.html) was established in the early 90s in the last century as a
successor of the Physiological Section of Czech Botanical Society. The research fields included in the
focus of CSEPB are not restricted to the pure laboratory or theoretical ones, on the contrary, we
welcome colleagues from applied science and field research.

CSEPB currently associates more than 120 plant biologists from the Czech Republic and some
members from Slovakia. Close collaboration of CSEPB with Slovakian colleagues within the
Physiological Section of Slovakian Botanical Society is given by historical reasons of long-term
existence in one state of Czechoslovakia - the CSEPB keeps tradition of collaboration in the field of
experimental plant biology independently on legally determined borders.

CSEPB regularly organizes or co-organizes plant science meetings on national and international level.
The most important are international, mainly Czech-Slovak Conferences on Experimental Plant
Biology rotating in 3-year intervals in hosting institutions in centers of plant sciences around the Czech
Republic and Slovakia. In addition, the CSEPB organizes annual conferences of students of
experimental plant biology and symposia on methods in plant biology (Methodical Days).

CSEPB publishes journal - Bulletin of CSEPB and the Physiological Section of the Slovakian Botanical
Society — serving as a platform for field information, sharing experience, commemorating important
events, personalities of the national plant scientists. In addition, proceedings of the conferences
organized by CSEPB are published in the Bulletin CSEPB and PS SBS.

CSEPB is a member of the Federation of European Societies of Plant Biology (FESPB).

CSEPB is an Associate of EPSO being the sixth national society signing in 2009 the Memorandum of
Understanding on science policy cooperation in the European plant sector and beyond towards
creating the "Knowledge Based Bio-Economy".

CSEPB joined EPSO initiative of Fascination of Plants Day on 18th May 2012 and 2013.

CSEPB is a member of the Council of Scientific Societies of the Czech Republic by the Academy of
Sciences (CSSCR), that includes more than 70 professional learned societies from all scientific fields.
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Profesor RNDr. Lubomir Natr, DrSc.
(1934 - 2013)

Emeritni profesor Univerzity Karlovy Lubomir Natr ptsobil a profesni Zivot spojil po témér 4 desetileti
s PFirodovédeckou fakultou, Katedrou experimentalni biologie rostlin.

Cely svlj profesni zZivot Prof. Lubomir Natr zasvétil studiu rostlin. Jeho primarnim védeckym
zadjmem byla fotosyntéza, svédomim nezbytnosti zaméfeni jejiho vyzkumu na funkce rostlin
v ekosystémech, a to nejen zemédélskych, ale i v globalnim ekosystému Zemé. Zprvu se jeho
védecky zajem soustfedil na produkéni biologii obilnin - svou védeckou kariéru Lubomir Natr zahajil
praktickych aplikaci zakladniho vyzkumu, v biologii rostlin Zadouci spolupraci se zemédé&lskymi
odborniky.

Pak preSel na své druhé védecké pracovisté — PfF UK vr. 1976. Jak sam fekl v jednom
z rozhovor( - cituji ,Nasledné pusobeni na Univerzité Karlové, mi pak umoznilo onen tematicky
presah: Oxid uhli¢ity je surovinou pro fotosyntézu rostlin, postupné se stava hnacim motorem
globalnich klimatickych zmén a nelze jej pominout pfi Uvahach o mozném pfechodu k udrzitelnosti
dosavadniho dlouhodobé neudrzitelného zplsobu Zivota lidskych spole¢nosti.”

Na Prirodovédeckeé fakult¢ UK mnoho let zde pUsobil jako vedouci tehdej$i Katedry fyziologie
rostlin PiF UK, po habilitaci vr. 1978 jako docent a od r. 1986 jako profesor fyziologie rostlin na
soucasné Katedfe experimentalni biologie rostlin. | kdyZ uz mnoho let vedoucim katedry nebyl, nadale
mu lezel na srdci vyvoj katedry a jeji fungovani a zlstaval vazenym ucitelem a radcem rady generaci
student( a védca.

Po nékolik desetileti pfispival ke sméfovani a rozvoji oboru experimentalni biologie rostlin v
krajich ¢eskych, moravskych a slovenskych, a Sifil prestiz Ceské a ¢eskoslovenské védy v zahranici.
Pusobil jako editor ¢i ko-editor v Fadé védeckych €asopist, napf. Plant, Soil and Environment, Biologia
Plantarum, Photosynthetica. Mnoho let piisobil jako predseda Ceské spoleénosti experimentalni
biologie rostlin a v souasnosti mistopfedseda této védecké spole€nosti. Po mnoho let byl hybnou
silou této spolecnosti, dokazal kromé sebe inspirovat a vytvofit kolektiv mladych (i jen ,mladSich®)
pracovnik(i pfedev§im na Katedfe experimentaini biologie rostlin PFF UK, ktefi se CSEBR zadali
intenzivné v&novat a myslim, Ze nadchazejici doba ukaze, jak moc jej bude nejen CSEBR postradat.
Neunavné stmeloval ¢esko-slovenskou komunitu rostlinnych biologl — fikal o sobé, Ze je porad
Cechoslovak.

V poslednich letech rostly jeho obavy o neudrzitelném vyvoji lidské spoleénosti. Napsal:
,Citlivé vnimam svou povinnost Sifit zaklady pFirodovédnych poznatkl, protoze (1) mél jsem
privilegium cely Zivot se s témito poznatky seznamovat a (2) s pfipomenutim si i vlastnich vnoucat ve
mné doutna jiskficka, Ze preci jen snad lepsi povédomi vefejnosti o naprosté zavislosti i
nejvyspélejSich civilizaci na pfirodé maze zpomalit a posléze snad zastavit jinak nevyhnutelny kolaps.*

Za svou posledni knihu Pfiroda nebo ¢&loveék? Sluzby ekosystému (nakladatelstvi Karolinum) ziskal v
roce 2011 dvé prestizni ceny — Cenu Josefa Hlavky za védeckou literaturu a Cenu rektora UK v Praze
pro nejlepsi védeckou neperiodickou publikaci v oborech pFirodovédnych a matematicko-fyzikalnich.
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Odesel velky a vyjimecny Cloveék, kterého si fada z nas vazila nejen pro jeho vysoké odborné
kvality, ale neméné pro jeho moudrost. Odesel vynikajici ucitel, vyborny védec a obdivuhodny ¢lovék.

Budete-li mit chvilku nepracovni, kterou budete chtit stravit vjeho moudré, laskavé spole¢nosti,
podivejte se na jeho osobni webové stranky www.natr.cz.

Jana Albrechtova
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,»13. KONFERENCIA EXPERIMENTALNEJ BIOLOGIE RASTLIN“ A KONFERENCIA ,,11. DNI
DOKTORANDOV EXPERIMENTALNEJ BIOLOGIE RASTLIN“, KOSICE 9. - 13. 9. 2013

VEDECKA RADA: ORGANIZACNY VYBOR
Backor Martin, PF UPJS Kosice (predseda) (ZA PF UPJS Kosice):
Albrechtova Jana, UK Praha Backor Martin

Bresti¢ Marian, SPU Nitra Backorova Miriam
Cellarova Eva, PF UPJS Kosice Duéaiova Zuzana

Havel Ladislav, MENDELU Brno Gajdosova Silvia
Hejnak Vaclav, CzU Praha Maslanakova lvana

Lux Alexander, PRIF UK Bratislava Mihali¢ova Silvia

Marek Michal, CzechGlobe Brno Palove-Balang Peter
Naus Jan, C. R. Hana Olomouc Repcak Miroslav

Pavlovi¢ Andrej, PRIF UK Bratislava
Repéak Miroslav, PF UPJS Kosice
Salaj Jan, UGBR SAV Nitra

Slovakova Ludmila, PRIF UK Bratislava
Santraéek Jifi, JU Ceské Budgjovice

Vyskot Boris, BFU AV CR Brno
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13. KONFERENCIA EXPERIMENTALNEJ BIOLOGIE RASTLIN
(sekcie)

Bunkova biolégia a cytoldgia: Michal Martinka

Vyvinova biolégia a morfogenéza: Alexander Lux

,Omiky“ — genomika, transkriptomika a proteomika: Boris Vyskot
Hormonalna regulacia rastu a vyvinu rastlin: Jana Albrechtova
Fotosyntéza, tvorba a transport asimilatov: Jifi Santriicek

GMO a rastlinné biotechnolégie: Eva Cellarova

Biofyzikalne signaly a optické vlastnosti rastlin: Jan Naus

S S

Fyziolégia stresu: Ludmila Slovakova

9. Interakcie rastlin s organizmami: Martin Backor

10. Voda a mineralna vyziva rastlin: Miroslav Repéak

11. Produké&na bioldgia rastlin a pofnohospodarstvo: Vaclav Hejnak

12. Ekologicka bioldgia rastlin a globalne klimatické zmeny: Michal Marek

11. DNI DOKTORANDOV EXPERIMENTALNEJ BIOLOGIE RASTLIN
(sekcie)

. Molecular & Cell Genetics: Viktor Zarsky

. Developmental Biology: Alexander Lux

. Biochemistry & Physiology: Jifi Santracéek

. Systematics & Evolution: Jana Albrechtova

a b~ W N =

. Ecophysiology: Jana Albrechtova
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ZOZNAM UCASTNIKOV:

Adamec Lubomir, Botanicky Ustav AV CR, Tiebori, CZ

Albrechtova Jana, Pfirodovédecka fakulta Univerzity Karlovy v Praze, Praha, CZ
Alemayehu Aster, Botanicky ustav SAV, Bratislava, SR

Andrejch Jan, VSCHT, PRAHA, CZ

Backor Martin, UPJS, Kosice, SR

Baloun Jiri, Biofyzikalni ustav AV CR, Brno, CZ

Balarinova Katefina, Ustav experimentalni botaniky MU, Brno, CZ

Balatova Zuzana, Slovenska polnohospodarska univerzita v Nitre, Nitra, SR
Blehova Alzbeta, Prirodovedecka fakulta UK, Bratislava, SR

Bocova Beata, Botanicky ustav SAV, Bratislava, SR

Bokor Boris, Prirodovedecka fakulta UK, Bratislava, SR

Brouzdova Jitka, Ustav experimentalni botaniky AV CR, Praha, CZ

Carach Martin, Ustav genetiky a biotechnoldgii rastlin SAV, Nitra, SR
Ciamporova Milada, Botanicky ustav SAV, Bratislava, SR

Dankova Nela, CEITEC Mendelu v Brne, Brno, CZ

Demko Viktor, Norwegian University of Life Sciences, Aas, Norway

Demo Miroslav, BASF Slovensko spol.s.r.o, Bratislava, SR

Drabesova Jana, Ustav experimentalni botaniky AV CR, Praha, CZ
Dreveniakova Petra, Slovenska polnohospodarska univerzita v Nitre, Nitra, SR
Dugaiova Zuzana, UPJS, Kosice, SR

Durchan Milan, Jihogeska univerzita, Ceské Budgjovice, CZ

Eliasova Katefina, Ustav experimentalni botaniky AV CR, Praha, CZ
Fekecsova Sona, Ustav genetiky a biotechnolégii rastlin SAV, Nitra, SR
Felcmanova Kristina, Institute of Microbiology ASCR, Tfebon, CZ

Fiala Roderik, Botanicky Ustav SAV, Bratislava, SR

Fialova lvana, Slovenska akadémia vied, Bratislava, SR

Gajdosova Silvia, UPJS, Kosice, SR

Gallova Lucia, Univerzita Palackého v Olomouci, Olomouc, CZ

Hajek Josef, Pfirodovédecka fakulta Masarykova Univerzita, Brno, CZ
Hejnak Vaclav, Ceska zemé&délska univerzita v Praze, Praha, CZ

Hisem Daniel, University of South Bohemia, Ceské Budéjovice, CZ

Hobza Roman, Biofyzikalni ustav AV CR, Brno, CZ

Hola Dana, Pfirodovédecka fakulta Univerzity Karlovy v Praze, Praha, CZ
Holigova Petra, Centrum vyzkumu globalni zmény AV CR, Brno, CZ

Horska Jana, Pfirodovédecka fakulta Univerzity Karlovy v Praze, Praha, CZ
Hronkova Marie, Biologické centrum AV CR, Ceské Budgjovice, CZ
HruSkova Lenka, Pfirodovédecka fakulta Univerzity Karlovy v Praze, Praha, CZ
Huttova Jana, Botanicky Ustav SAV, Bratislava, SR
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Hudzieczek Vojtéch, IBP, Brno, CZ

Janda Martin, Vysoka Skola chemicko-technologicka v Praze, Praha, CZ

Jasik Jan, Max Planck Institute for Plant Breeding Research, Germany

Jupa Radek, Pfirodovédecka fakulta Masarykova Univerzita, Brno, CZ
KendereSova Lucia, Botanicky ustav SAV, Bratislava, SR

Klem$ Marek, Mendelova univerzita, Brno, CZ

Kmet Jaroslav, Technicka univerzita vo Zvolene, Zvolen, SR

Kocabek Tomas, Biologické centrum AVCR, Ceské Budéjovice, CZ

Kofrofiova Monika, Pfirodovédecka fakulta Univerzity Karlovy v Praze, Praha, CZ
Kohanova Jana, Prirodovedecka fakulta UK, Bratislava, SR

Kochanova Zuzana, Slovenska akadémia vied, Bratislava, SR

Kosova Klara, Vyzkumny ustav rostlinné vyroby, Praha, CZ

Kovacikova Veronika, Farmaceuticka fakulta UK, Bratislava, SR

Kovacova Viera, DPDG, IBP, Brno, CZ

Kovar Marek, Slovenska polnohospodarska univerzita v Nitre, Nitra, SR
Kolar¢ik Viadislav, UPJS, Kosice, SR

Kollarova Renata, Farmaceuticka fakulta UK, Bratislava, SR

Kolougkova Pavla, Ustav experimentalni botaniky AV CR, Praha, CZ
Konradova Hana, Pfirodovédecka fakulta Univerzity Karlovy v Praze, Praha, CZ
Krausko Miroslav, Prirodovedecka fakulta UK, Bratislava, SR

Krékova Zuzana, Ustav experimentalni botaniky AV CR, Praha, CZ

Kubasek Jifi, Centrum vyzkumu globalni zmény AV CR, Brno, CZ

Kubinova Zuzana, Pfirodovédecka fakulta Univerzity Karlovy v Praze, Praha, CZ
Kugerova Danica, Chemicky ustav SAV, Bratislava, SR

Krekule Jan, Ustav experimentalni botaniky AV CR, Praha, CZ

Krutinova Hana, Ustav experimentalni botaniky AV CR, Praha, CZ
Kummerova Marie, Pfirodovédecka fakulta Masarykova Univerzita, Brno, CZ
Kurjak Daniel, Technicka univerzita vo Zvolene, Zvolen, SR

Labusova Jana, Pfirodovédecka fakulta Univerzity Karlovy v Praze, Praha, CZ
Libiakova Michaela, Prirodovedecka fakulta UK, Bratislava, SR

Liska Denis, Prirodovedecka fakulta UK, Bratislava, SR

Lokajova Veronika, UPJS, Kosice, SR

Lukadova Zuzana, Prirodovedecka fakulta UK, Bratislava, SR

Lukesova Tereza, Univerzita Karlova v Praze, Praha, CZ

Lux Alexander, Prirodovedecka fakulta UK, Bratislava, SR

Lyocsa Norbert, VWR International s.r.o., Bratislava, SR

Machéaéova Katefina, Centrum vyzkumu globalni zmé&ny AV CR, Brno, CZ
Majerova Jana, Ustav ekologie lesa, Zvolen, SR

Marek Michal, Centrum vyzkumu globaini zmény AV CR, Brno, CZ

Marquez Antonio Jose, University of Sevilla, ES
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Martinka Michal, Prirodovedecka fakulta UK, Bratislava, SR

Martonfi Pavol, UPJS, Kosice, SR

Maslariakova Ivana, UPJS, Kosice, SR

Matusikova lidiké, Ustav genetiky a biotechnolégii rastlin SAV, Nitra, SR
Medvedova Zuzana, CEITEC Mendelu v Brne, Brno, CZ

Mihaligova Silvia, UPJS, Kosice, SR

Naus$ Jan, Univerzita Palackého v Olomouci, Olomouc, CZ

Neuwirthové Jitka, Jihogeska univerzita, Ceské Budgjovice, CZ

Nosek Lukas, Univerzita Palackého v Olomouci, Olomouc, CZ
Palove-Balang Peter, UPJS, Kosice, SR

Pavlovi¢ Andrej, Univerzita Palackého v Olomouci, Olomouc, CZ
Pavlovkin Jan, Botanicky ustav SAV, Bratislava, SR

Plavcova Lenka, Systematische Botanik und Okologie, Ulm, DE

Ponert Jan, Pfirodovédecka fakulta Univerzity Karlovy v Praze, Praha, CZ
Pospisilova Jana, Ustav experimentalni botaniky AV CR, Praha, CZ
Prasil llja, Vyzkumny ustav rostlinné vyroby, Praha, CZ

Prochazka Stanislav, CEITEC MENDELU, Brno, CZ

Psidova Eva, Ustav ekoldgie lesa SAV, Zvolen, SR

Radochova Barbora, Institute of Physiology AS CR, Praha, CZ

Repé&ak Miroslav, UPJS, Kosice, SR

Rothova Olga, Prirodovédecka fakulta Univerzity Karlovy v Praze, Praha, CZ
Salaj Jan, Ustav genetiky a biotechnolégii rastlin SAV, Nitra, SR
Sedlakova Barbora, Botanicky Ustav SAV, Bratislava, SR

Semer Jan, Ostravska univerzita, Ostrava, CZ

Slovakova Ludmila, Prirodovedecka fakulta UK, Bratislava, SR

Soukup Milan, Prirodovedecka fakulta UK, Bratislava, SR

Spichal Lukas, Univerzita Palackého v Olomouci, Olomouc, CZ

Stolarik Tibor, Univerzita Palackého v Olomouci, Olomouc, CZ

Strakova Nikola, UPJS, Kosice, SR

Santragek JiFi, Jihoteska univerzita, Ceské Budgjovice, CZ

Sevéikova Hana, PFirodovédecka fakulta Univerzity Karlovy v Praze, Praha, CZ
Simkova Klara, PSI spol. s.r.o., Brno, CZ

Slancarova Veronika, IBP, Brno, CZ

Sprtova Mirka, Centrum vyzkumu globalni zmény AV CR, Brno, CZ
Spunda Vladimir, Ostravska univerzita, Ostrava, CZ

Steflova Pavlina, Biofyzikalni ustav AV CR, Brno, CZ

Svubova Renata, Prirodovedecka fakulta UK, Bratislava, SR

Trnkova Katefina, Ustav experimentalni botaniky MU, Brno, CZ

Tdmova Lenka, Pfirodovédecka fakulta Univerzity Karlovy v Praze, Praha, CZ

Tycova Anna, Jihogeska univerzita, Ceské Budgjovice, CZ
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Vaculik Marek, Prirodovedecka fakulta UK, Bratislava, SR

Vaculikova Miroslava, Botanicky ustav SAV, Bratislava, SR

Valarik Miroslav, C. R. Hana, Olomouc, CZ

Véaczi Peter, Ustav experimentalni botaniky MU, Brno, CZ

Viktorova Jitka, ICT Prague, Praha, CZ

Vitamvas Pavel, Vyzkumny ustav rostlinné vyroby, Praha, CZ
Vondrakova Zuzana, Ustav experimentaini botaniky AV CR, Praha, CZ
Vrabl Daniel, Ostravska univerzita, Ostrava, CZ

Vrbova Anna, Pfirodovédecka fakulta Univerzity Karlovy v Praze, Praha, CZ
Vyskot Boris, Biofyzikalni ustav AV CR, Brno, CZ

Wiesnerova Dana, BC AVCR, Ceske Budgjovice, CZ

Zarubova Pavla, Ceska zemédélska univerzita v Praze, Praha, CZ
Zelinova Veronika, Botanicky ustav SAV, Bratislava, SR

Zelko Ivan, Institute of Chemistry SAS, Bratislava, SR

Zemanova Veronika, Ceska zemé&délska univerzita v Praze, Praha, CZ

Zezulka St&pan, Prirodovédecka fakulta Masarykova Univerzita, Brno, CZ
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PROGRAM KONFERENCIE ,,11. DNI DOKTORANDOV

EXPERIMENTALNEJ BIOLOGIE RASTLIN%

KOSICE, 9. 9. 2013

NEDEFLA 8. 9. 2013

Prichod ucastnikov, ubytovanie

PONDELOK 9. 9. 2013
AREAL BOTANICKEJ ZAHRADY UPJS (Méanesova 23)

8:00 - 9:00

9:00 - 9:30

9:30 -10:30

9:30 - 9:45

9:45 -10:00

10:00 - 10:15

10:15-10:30

10:30 — 10:45

10:45 -13:00

10:45 - 11:00

11:00 - 11:15

11:15-11:30

11:30 - 11:45

Registracia Gcastnikov
Zahajenie konferencie

Prednasky (Sections 1-2, Molecular & Cell Genetics,

Developmental Biology: chairmanned by Viktor Zarsky and

Alexander Lux)

Viera Kovacova, Zdenék Kubat: DNA METHYLATION

OF TRANSPOSABLE ELEMENTS FROM OGRE FAMILY IN
DIFFERENT TISSUES OF SILENE LATIFOLIA

Milan Soukup, Michal Martinka, Alexander Lux: SILICA

PHYTOLITHS IN SORGHUM BICOLOR ARE OBSERVABLE BY
FLUORESCENT MICROSCOPY UNDER BASIC pH

Nikola Strakova, Pavol Martonfi: ONTOGENY ASPECTS OF
ENDOPOLYPLOIDY OF SELECTED TAXA OF VASCULAR

PLANTS

Hana Sevéikova, Hana Konradova, Petra Maskova, Danuse Tarkowska,
Helena Lipavska: SPONTANEOUSLY TUBERIZING POTATO — A
MODEL PLANT FOR TUBER INDUCTION STUDY

Prestavka s prezentaciou sponzorov, drobné obcerstvenie

Prednasky (Section 3, Biochemistry & Physiology: chairmanned by
Jifi Santracek)

Katefina Balarinova, Milo$ Bartak: REDOX STATE OF
GLUTATHIONE DURING SHORT-TERM PHOTOINHIBITION
AND RECOVERY IN FRUTICOSE AND FOLIOSE LICHEN
SPECIES

Boris Bokor, Marek Vaculik, CLudmila Slovakova, Alexander Lux:
ZINC AND SILICON INTERACTION MODIFIES ROOT
ARCHITECTURE

Zuzana Ducaiova, Silvia Mihalic¢ova, Miroslav Repcék:

THE INFLUENCE OF SELECTED PLANT HORMONES ON THE
SECONDARY METABOLITES CONTENT

Daniel Hisem, Daniel Vrabl, Jifi Santrticek: THE ROLE OF
MESOPHYLL CONDUCTANCE AT DIFFERENT LEVELS OF
RESTRICTION OF CO, SUPPLY
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11:45-12:00

12:00 - 12:15

12:15-12:30

12:30 — 12:45

12:45 -13:00

13:00 — 14:00

14:00 - 16:15

14:00 — 14:15

14:15 - 14:30

14:30 — 14:45

14:45 - 15:00

15:00 — 15:15

15:15-15:30

Vojtéch Hudzieczek, Radim Cegan, Jiti Baloun, Eva Nevrtalova,
Boris Vyskot, Roman Hobza: COPPER TOLERANCE IN SILENE
DIOICA

Martin Janda, Vladimir Sagek, Jindfiska Matouskov4, Jan Andrejch,
Lenka Burketova, Olga Valentova: SALICYLIC ACID
SIGNALLING:

OLD PLAYGROUND, NEW PLAYERS?

Radek Jupa: A TECHNIQUE FOR VISUALISATION OF
FUNCTIONAL XYLEM VESSELS IN HERBACEOUS STEMS
Denis Liska, Zuzana Lukacova, Alexander Lux: THE
ANTIOXIDANT ENZYMES ACTIVITY OF IN VITRO
CULTIVATED MAIZE PLANTS IS INFLUENCED BY
CADMIUM AND SILICON

Tibor Stolarik, Ondiej Novak, Anna Zahoranova: IS THERE

A CORRELATION BETWEEN YIELD, GROWTH AND
PHYTOHORMONE LEVELS AFTER LOW-TEMPERATURE
PLASMA TREATMENT IN PEA?

Obed

Prednasky (Sections 4-5, Systematics & Evolution, Ecophysiology:
chairmanned by Jana Albrechtova)

Pavlina Steflova, Mat¢j Lexa, Viktor Tokan, Iva Kejnovska,
Michaela Vorlickova, Boris Vyskot, Eduard Kejnovsky:
FORMATION OF DNA QUADRUPLEXES BY SPECIFIC
REGIONS OF TRANSPOSABLE ELEMENTS REVEALED BY
CD MEASUREMENTS AND IN VIVO EXPERIMENTS WITH
YEASTS

Miroslav Krausko, Andrej Pavlovi¢, Michaela Libiakova, Lubomir
Adamec: FEEDING ON PREY INCREASES PHOTOSYNTHETIC
EFFICIENCY IN THE CARNIVOROUS PLANT DROSERA
CAPENSIS

Zuzana Kubinova, Zuzana Lhotakova, Jifi Janac¢ek, Lucie Kubinova,
Barbora Radochova, Jana Albrechtova: ANATOMICAL
CHARACTERISTICS OF NORWAY SPRUCE NEEDLES
UNDER THE EFFECT OF ELEVATED CARBON DIOXIDE
CONCENTRATION, IRRADIANCE AND SPATIAL
ORIENTATION ON A SHOOT

Veronika Lokajova, Miriam Backorova, Martin Backor:
ALLELOPATHIC EFFECTS OF SELECTED SECONDARY
METABOLITES OF LICHENS ON PHOTOBIONT TREBOUXIA
ERICI

Tereza Lukesova, Petr Kohout, Jana Albrechtova, Martin Vohnik:
ARE DARK SEPTATE ENDOPHYTES MUTUALISTS OR
PARAZITES?

Ivana Maslanakova, Miriam Backorova, Martin Ba¢kor:
PHYSIOLOGICAL ASPECTS OF NITROGEN EXCESS IN THE
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15:30 — 15:45

15:45 —-16:00

16:00 - 16:15

16:15-16:45

16:45-17:15

17:15-17:45

17:45 - 18:15

18:15 - 18:45

LICHENS

Silvia Mihali¢ova, Zuzana Ducaiova, Martin Backor: SILICON
SUPPLEMENTATION AFFECTS CADMIUM TOXICITY
SYMPTOMS IN MAIZE PLANTS

Jan Ponert, Klara Cihakova, Helena Lipavska: CARBOHYDRATES
IN ORCHIDEOID MYCORRHIZAS — TREHALOSE AS
CARBON AND ENERGY SOURCE

Katefina Trnkova, Jan Kviderova, Kamil Laska, Milo§ Bartak:
PHOTOSYNTHETIC PROCESSES IN NOSTOC COMMUNE
COLONIES IN RESPONSE TO ENVIRONMENTAL FACTORS:
FIELD STUDY FROM PETUNIA BUKTA, SVALBARD

Prestavka s prezentaciou sponzorov, drobné obcerstvenie
Postery neparne

Postery parne

Prestavka

Zaverecna diskusia, hodnotenie konferencie, udelenie cien
CSEBR a SBS za najlepSie prezentacie
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PROGRAM 13. KONFERENCIE
EXPERIMENTALNEJ BIOLOGIE RASTLIN
KOSICE, 10. —13.9.2013

UTOROK 10. 9. 2013
AREAL BOTANICKEJ ZAHRADY UPJS (Ménesova 23)

9:00 - 11:00

11:00 - 11:30

11:30 - 13:00

13:00 — 14:00

14:00 — 14:40

14:00 — 14:40

14:40 — 15:00

15:00 — 15:30

15:30 - 16:00

16:00

Registracia ucastnikov

Zahajenie konferencie

Plenarne zasadnutie, schodza CSEBR

Obed

Prednaska (pozvana)

Viktor Demko, Pierre-Francois Perroud, Wenche Johansen, Pal
Remme, Robert C. Wilson, Kamran Shalchian-Tabrizi, Odd-Arne
Olsen: WAS DEK1 PROTEIN KEY TO THE DEVELOPMENT OF
LAND PLANTS?

Prestavka s prezentaciou sponzorov, drobné obcerstvenie

Postery neparne

Postery parne

Prehliadka historickej ¢asti mesta KoSice so sprievodcom (odchod
spred arealu Botanickej zéhrady UPJS)

STREDA 11.9. 2013
AREAL BOTANICKEJ ZAHRADY UPJS (Ménesova 23)

8:40 - 10:00
8:40 - 9:00

9:00 - 9:20

9:20- 9:40

9:40 —10:00

Prednasky (sekcia 1)

Jan Krekule: PRAZSKY POBYT JULIA SACHSE 1851-59 A
ZALOZEN{ ROSTLINNE FYZIOLOGIE

Michal Martinka, Milan Soukup, Marianna Svancérova, Frederika
Ravaszova, Alexander Lux: FORMOVANIE BIOGENNEHO
OPALU V RASTLINACH JE PODMIENENE
ONTOGENETICKYM STADIOM BUNIEK A VONKAJSIMI
FAKTORMI PROSTREDIA

Renata Svubova, Alzbeta Blehova: PLASTIDOVA A
MIMOPLASTIDOVA LOKALIZACIA THF1 PROTEINU

V PARAZITICKEJ RASTLINE CUSCUTA EUROPAEA

Boris Vyskot: STRUKTURA A FUNKCE POHLAVNICH
CHROMOZOMU ROSTLIN
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10:00 — 10:20

10:20 - 11:40

10:20 - 11:00

11:00 — 11:40

11:40 — 12:00
11:40 —12:00

12:00 — 12:20
12:00 - 12:20

12:20 - 13:00
12:20 - 13:00

13:00 — 14:00

14:00 — 15:00

14:00 — 14:20

14:20 — 14:40

14:40 — 15:00

15:00 - 16:20

Prestavka s prezentdciou sponzorov, drobné obCerstvenie
Prednasky (pozvané)

Roman Hobza, Radim Cegan, Eduard Kejnovsky, Zdenék Kubat, Jan
Safét, Jan Vrana, Jaroslav Dolezel, Boris Vyskot: CHROMOSOME-
SPECIFIC GENOMICS IN PLANTS

Miroslav Valarik, Barbora Klocova, Eva Kominkova, Irena
Jakobson, Hilma Peusha, Kadri Jarve, Jan Safaf, Hana Simkova,
Jaroslav Dolezel: GENOMIKA RASTLIN V SLUZBACH
SCACHTENIA PSENICE

Prednasky (sekcia 2)

Milan Soukup, Michal Martinka, Alexander Lux: VPLYV pH NA
INTENZITU FLUORESCENCIE KREMICITANOVYCH
FYTOLITOV

Prednasky (sekcia 10)

Lenka Plavcova, Uwe G Hacke: HYDRAULICKE PRIZPUSOBENTI
HYBRIDNIHO TOPOLU K PODMINKAM SUCHA, ZASTINENT
A HNOJEN{

PrednaSka (pozvana) 3 )
Michal Marek: GLOBALNI ZMENA — VYZVA PRO
EKOFYZIOLOGII ROSTLIN

Obed
Prednasky (sekcia 3)

Jiti Baloun, Vojtéch Hudzieczek, Eva Nevrtalova, Radim Cegan,
Boris Vyskot, Roman Hobza: EXPRESSION ANALYSIS OF
COPPER HOMEOSTASIS GENES IN SILENE SSP.

Klara Kosova, Pavel Vitamvas, Sébastien Planchon, Jenny Renaut,
Radomira Vankova, Ilja Tom Prasil: PROTEOME ANALYSIS OF
COLD RESPONSE IN SPRING AND WINTER WHEAT
(TRITICUM AESTIVUM) CROWNS REVEALS SIMILARITIES IN
STRESS

ADAPTATION AND DIFFERENCES IN REGULATORY
PROCESSES BETWEEN THE GROWTH HABITS

Pavel Vitamvas, Iva Hlavackova, Milan Urban, Klara Kosova, Ilja T.
Prasgil: PROTEOMICS OF CROPS UNDER ABIOTIC STRESS —
TOOLS FOR SEARCH OF POSSIBLE INDICATORS OF
TOLERANCE

Prednasky (sekcie 4,5, 6 a 7)
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15:00 - 15:20

15:20 — 15:40

15:40 — 16:00

16:00 — 16:20

16:20 — 16:40

16:40 — 17:40
16:40 — 17:00
17:00 - 17:20
17:20 — 17:40

17:40

Daniel Vrabl, Jitka Neuwirthova, Daniel Hisem ,Martina Vrablova:
REGULACE A KO-REGULACE PRUDUCHOVE A
MEZOFYLOVE VODIVOSTI

Marie Hronkovéa, Dana Wiesnerova, Marie Simkovéa, Martina
Vaskova, Irena Jelinkova a Jii{ Santricek: JE KONCENTRACE
OXIDU UHLICITEHO UVNITR LISTU ROZHODUJICT

PRO POCET PRUDUCHU NA LISTU?

Jana Albrechtova, Zuzana Lhotakova, Jan Misurec, Lukas Brodsky,
Lucie Kupkova, Monika Kovarova, Veronika Kopackova: VYUZITI
OPTICKYCH VLASTNOSTI LISTOVI K VYHODNOCENI
FYZIOLOGICKEHO STAVU JEHLICNANU NA SOKOLOVSKU
A VKRUSNYCH HORACH

Jan Naug, Alexandra Husi¢kova: ZMENA SVETELNEHO POLE
POD LISTEM PRI POHYBU CHLOROPLASTU

Prestavka s prezentaciou sponzorov, drobné obcerstvenie

Prezentacia 3 vit'azov konferencie doktorandov, posterov,
Plenarne zasadnutie Vedeckej rady konferencie

3. miesto

2. miesto

1. miesto

Prehliadka areélu a sklenikov Botanickej zahrady UPJS)

STVRTOK 12.9.2013
AREAL BOTANICKEJ ZAHRADY UPJS (Manesova 23)

9:00 —11:40
9:00— 9:20

9:20 - 9:40

9:40 — 10:00

10:00 — 10:20

10:20 — 10:40

10:40 — 11:00

Prednasky (sekcia 8)

Boris Bokor, Marek Vaculik, CLudmila Slovakova, Alexander Lux:
VPLYV ZINKU A KREMIKA NA KORENOVY SYSTEM
KUKURICE

Denis Liska, Zuzana Lukacova, Alexander Lux: VPLYV KADMIA
A KREMIKA NA AKTIVITU VYBRANYCH
ANTIOXIDACNYCH ENZYMOV PRI KUKURICI SIATEJ (ZEA
MAYS L) PESTOVANEJ V IN VITRO PODMIENKACH
Alexander Lux, Michal Martinka, Marek Vaculik: KONTROLNE
BODY PRIIMU A TRANSPORTU KADMIA V RASTLINACH
Marek Vaculik, Sona Pastorkova, Alexander Lux, Manoj G.
Kulkarni, Johannes Van Staden: VPLYV TOXICKYCH PRVKOV
NA RAST A VYVIN VYBRANYCH DRUHOV LIECIVYCH
RASTLIN JUZNEJ AFRIKY

Prestavka s prezentaciou sponzorov, drobné obcerstvenie
Peter Véaczi, Ludék Sehnal, Milo§ Bartak: INHIBICE

FOTOSYNTEZY RASY KLEBSORMIDIUM SP. KULTIVOVANE
VE FOTOBIOREAKTORU: ANALYZA FOTOCHEMICKYCH A
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11:00 - 11:20

11:20 - 11:40

11:40 —12:40
11:40 —12:00

12:00 — 12:20

12:20 - 12:40

13:00 — 14:00
14:00 — 15:10
14:00 — 14:40

14:40 — 15:20

15:20 — 15:50

15:50 — 16:20

16:20 — 16:40

16:40 - 17:10

18:00

BIOCHEMICKYCH PROCESU V ZAVISLOST

NA OPAKOVANEM RADIACNIM STRESU

Michal Martinka, Milada Ciamporové, Roderik Fiala, Vladimir
Repka, Jan Pavlovkin: VNUTRODRUHOVE ROZDIELY VO
FORMOVANI APOPLAZMICKYCH BARIER ENDODERMY
POZITIVNE KORELUJU SO SENZITIVITOU VOCI NIKLU
A KADMIU

Jan Vondrak, Jifi Kubasek: HOUBOVE SVETLOVODY
LISEINIKU

Prednasky (sekcia 9)

Martin Backor, Miriam Backorova: Sekundarny metabolizmus
liSajnikov

Miroslav Krausko, Andrej Pavlovi¢, Michaela Libiakova, Lubomir
Adamec: KRMENIE MASOZRAVEJ RASTLINY DROSERA
CAPENSIS ZVYSUIE JEJ FOTOSYNTETICKU UCINNOST

Hana Krutinova, Vladimir Sasek, Eliska Motlova, Petre Dobrev,
Viaclav Motyka, Lenka Burketova: PHYTOHORMONES
PRODUCED BY LEPTOSPHAERIA MACULANS AS EFFECTORS
IN PLANT SIGNALLING PATHWAYS

Obed

Prednasky (pozvané)

A.J. Marquez, M. Betti, C.M. Pérez-Delgado, M. Garcia-Calderon,
A. Credali, ].M. Vega: REASSIMILATION OF AMMONIUM IN
LOTUS JAPONICUS

Jan Jasik: FOTOKONVERTOVATELNE FLUORESCENCNE
PROTEINY AKO PROSTRIEDOK VYSKUMU DYNAMIKY
MEMBRANOVYCH PROTEINOV

Postery neparne

Postery parne

Prestavka s prezentaciou sponzorov, drobné obcerstvenie
Zaveretfna diskusia, zaver konferencie, Pleniarne zasadnutie

Farewell Party (s rautom a hudbou)

PIATOK 13.9.2013
AREAL BOTANICKEJ ZAHRADY UPJS (Ménesova 23)

9:00

Zraz ucastnikov pred budovou, exkurzia do Tokajske;j
vinohradnickej oblasti (autobus)
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s I ’ Professional Instruments
~ for Plant Science

{ Biotechnology and Agriculture

Photon
Systems
Instruments

For over 15 years PS| (Photon Systems
Instruments), founded in 1994 in Brno,
Czech Republic, has been specializing in
the design and manufacture of
sophisticated, high-end instrumentation
for research in biological sciences.

Our products based on the latest
techniques and components are used in

scientific programs in many countries

throughout the world. LY

The main product lines are: (1) devices for chlorophyll fluorescence measuring and
advanced imaging; (2) high-tech photobioreactors and other algal cultivators; (3) intelligent
growth chambers; (4) customized PlantScreen Phenotyping Systems; (5) wide range of
hand-held instrumentation. Example of instrumentation developed for plant
biotechnological research are chlorophyll fluorometers, fluorescence imaging devices,
compact hand-held instruments based on various optical signals, LED panels, growth
chambers, large automated screening devices with integrated fluorescence and thermal
imaging and advanced microimaging and micromanipulating devices.

Everyday contacts with researchers are the base of our policy of continuous development.

30



Protein purification
and preparation.
High purity and recovery

for better discovery. \

Q:.

e

'
Merck Millipore is a division of 'I|RIIERCK

31




\
W N\

NMGP

anoDrop Lite

Kompaktny mikroobjemovy UV/Vis spektrofotometer

Uréeny na meranie nukleovych kyselin a proteinov
Jednoduché ovladanie - bez potreby pripojenia k PC
Moderny design

Moznost pripojenia tlaciarne pre tla¢ kryogénnych stitkov

Pristroj si mézete zapozicat
na skisobnu dobu
rezervdcia na www.mgpslov.sk
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11th PhD STUDENT DAYS OF EXPERIMENTAL PLANT BIOLOGY

Abstracts

Oral Presentations

Section 1: Molecular & Cell Genetics

DNA METHYLATION OF TRANSPOSABLE ELEMENTS FROM OGRE FAMILY
IN DIFFERENT TISSUES OF SILENE LATIFOLIA

Viera Kovacova, Zdenék Kubat

Department of Plant Developmental Genetics, Institute of Biophysics, Acedemy of Sciences,
Kréalovopolska 135, Brno, 6165, Czech Republic.

Email: kovacova_viera@ibp.cz

DNA methylation is one of the epigenetic mechanisms for regulation of DNA transcription. It can
affect development of organisms by changing the expression patterns of genes and it serves as the
most important mechanism of silencing of transposable elements (TEs). In comparison with
mammalian DNA, plant DNA possesses methylation of cytosines in all contexts (CG, CHG, CHH),
which are widely found in TE.

We sequenced methylation pattern of retroelements named Ogres in male flower buds, female
flower buds, leaves and pollen of the model dioecious plant Silene latifolia. Based on global
methylation, counted for each 5-methyl-cytosine context, we observed statistically significant
difference in CHH methylation level between tissues. Using cluster analysis, we focused on
differences in CHH methylation level in the particular tissues. A strict border was found between
clusters of sequences from pollen grains, whereas methylation of the tested sequences from other
tissues was more similar. These data support the hypothesis on epigenetic reprogramming of
transposable elements in pollen (different methylation patterns between vegetative and sperm
cells).

Recently, we want to show correlation between small interfering RNAs and methylation pattern in
pollen cells.

Acknowledgement: This work was supported by the Science Foundation of the Czech Republic
(#P501/12/G090).
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Section 2: Developmental Biology

SILICA PHYTOLITHS IN SORGHUM BICOLOR ARE OBSERVABLE BY
FLUORESCENT MICROSCOPY UNDER BASIC pH

Milan Soukup', Michal Martinka', Alexander Lux'

’Department of Plant Physiology, Faculty of Natural Sciences, Comenius University in Bratislava,
Mlynska dolina B2, 842 15 Bratislava, SR

Email: soukup.em@gmail.com

Silicon is recently often studied element in plant nutrition because of possessing various benefits in
a stressful environment. Within plant body it is frequently deposited as amorphous hydrated silica
minerals called silica phytoliths. Sorghum bicolor forms characteristic silica phytoliths in root
endodermal cells and thus represents suitable species for studies of their development. On the
other hand, optical transparency and microscopic scales make observation of these structures in
light microscopy difficult and thus other methods for visualization are necessary. In our study we
found out that basic pH (10 — 12) induces emission of blue fluorescent signal by root endodermal
silica phytoliths. In the same way we observed emission of such signal in phytoliths localised in
other organs of Sorghum plants. This method might be useful for visualisation and observation of
silica phytoliths in fluorescent microscopy and helpful for their various studies.

Acknowledgement: This work was supported by the Slovak Grant Agency VEGA 1/0817/12, by the
Slovak Research and Development Agency under the contract No. APVV-0140-10, and by
Comenius University in Bratislava UK/394/2013.
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ONTOGENY ASPECTS OF ENDOPOLYPLOIDY OF SELECTED TAXA OF
VASCULAR PLANTS

Nikola Strakova, Pavol Martonfi

Department of Botany, Institute of Biology and Ecology, Faculty of Science, P.J. Safarik University,
Manesova 23, 04154 Kosice, Slovak Republic.

Email: nikolastrakova@gmail.com

The term endopolyploidy means multiply of nuclear content in the somatic cells without
karyokynesis. It is aresult of process called endoreduplication. The species Trifolium pratense
belongs to the family Fabaceae which is characterized by apredominance of endopolyploid
species. In this work, there was made a flow cytometry on 54 individuals of this species, in the
vegetative organs during four ontogeny stages. Fresh plant material grown from seeds was used
for the analysis. The aim of the work was to find out, what is the degree of endopolyploidy in
various organs during the ontogenesis. The calculation made on the basis mean cycle value
revealed that the levels of endopolyploidy are different between organs, and the highest
endopolyploidy reached the ontogeny oldest organs. Statistics analysis revealed the existence of
statistically significant differences between various organs within stage, but also between
corresponding organs of four ontogeny stages.
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SPONTANEOUSLY TUBERIZING POTATO — A MODEL PLANT FOR TUBER
INDUCTION STUDY

Hana Sevéikova', Hana Konradova', Petra Maskova', Danuse Tarkowska?, Helena Lipavske’x1

1Depan‘ment of Experimental Plant Biology of Faculty of Science, Charles University in Prague,
Vini¢na 5, 12844 Praha 2, CZ

ZvLaboratory of Growth Regulators, Palacky University and Institute of Experimental Botany ASCR,
Slechtiteli 11, 783 71 Olomouc, CZ

Email: hana.sevcikova@natur.cuni.cz

Potato (Solanum tuberosum) tuberization is an important process and its products (potato tubers)
are widely used all around the world, yet mechanisms of tuber formation are still inadequately
explored. The onset of tuberization is controlled by complex network of external (such as
photoperiod, temperature or nitrogen supply) and internal factors. Key internal regulators of
tuberization seem to be phytohormones (mainly gibberellin and cytokinin) and sugar metabolism. In
our work we use potato (cv. Lada) mutant that spontaneously tuberize in vitro under non-inductive
conditions (low carbohydrate availability, 3% sucrose). The responsibility of changes in
carbohydrate metabolism and active gibberellins levels for mutant phenotype were checked by
detailed analyses of distribution of soluble sugars and gibberellin contents in distinct parts of potato
plants.

This work was supported by the Ministry of Education, Youth and Sports of the Czech Republic
(MSM 0021620858) and by Charles University in Prague (SVV 265203 / 2013).

40



11th PhD STUDENT DAYS OF EXPERIMENTAL PLANT BIOLOGY

Section 3: Biochemistry & Physiology

REDOX STATE OF GLUTATHIONE DURING SHORT-TERM
PHOTOINHIBITION AND RECOVERY IN FRUTICOSE AND FOLIOSE LICHEN
SPECIES

Katefina Balarinova*, Milo$ Bartak

Laborator fotosyntetickych procesti, Oddéleni fyziologie a anatomie rostlin, Ustav experimentalni
biologie, Prirodovédecka fakulta, Masarykova univerzita, Kamenice 5, 62500 Brno, Ceska
republika

*Corresponding Author Email: 222998@mail.muni.cz

Lichens possess several antioxidative enzymes and substrates that help them to overcome
negative effects of photoinhibition of photosyntesis. Among them, glutathione, its redox state
respectively, represents one of the mechanisms exploited to cope with strong high light stress.
Effects of medium light stress on glutathione, however, have not yet been investigated in lichens. In
our study, we addressed a question whether or not glutathione content alters in lichens exposed to
medium light stress. Wet thalli of Usnea antarctica, U. aurantiaco-atra, and Pseudocyphellaria sp.
were exposed to 800 pmol.m'z.s'1 PAR for 1 h at 5 °C. After the exposition, lichens were provided 6
h recovery at 10 pmol.m'z.s'1. Thalli segments were taken during the exposition each 10 min, and
after 10, 30, 60 and 360 min during recovery. Frozen, lyophylizied, powdered and homogenized
samples were diluted in HCI and disulphidic groups reduced by DTT. Thiol groups were labeled by
mBBr. Glutathione (GSH) was separated and quantified by a reverse-phase HPLC (Waters, USA)
with fluorescence detector (Shimadzu RZ-535). In both Usnea species, GSH changed dynamically
within the range of 35 — 105 nmol g'1 (DW). General trend was a GSH increase during the
exposition, followed by a decrease and the second increase found after 60 min recovery.
Contrastingly, GSH time course showed a decrease in light-treated Pseudocyphellaria sp. The
changes in GSH might be attributed to light-dependent GSH synthesis/degradation.

Acknowledgements: The authors thanks infrastructure of CzechPolar for sample collection and for
providing laboratory facilities. Support from Specific Research students project is also
acknowledged.
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ZINC AND SILICON INTERACTION MODIFIES ROOT ARCHITECTURE
Boris Bokor, Marek Vaculik, Ludmila Slovakova, Alexander Lux

Comenius University in Bratislava, Department of Plant Physiology, Faculty of Natural Sciences,
Mlynska dolina B2, 842 15 Bratislava, Slovakia

Email: boris.bokor@gmail.com

Zinc is an essential trace element that plays a key role in many enzymes and proteins involved in
signalling and transcriptional regulation. Zinc similarly to other heavy metals is pollutant; its
increased content in environment is mainly caused by mining and fertilizers. In excess, Zn is toxic
to cells, presumably due to competition with other ions, which in plants results in reduced biomass,
root growth inhibition and leaf chlorosis. Silicon is not essential element for higher plants, however
beneficial effect on the growth and alleviation of biotic and abiotic stress has been observed.
Recently, several authors have revealed that silicon can ameliorate negative effect of heavy metal
toxicity in plants. We investigated the possibility of silicon amelioration of maize stress induced by
elevated zinc concentration in cultivation medium. Various treatments were compared — control (C),
Si (5 mM concentration of sodium silicate solution), Zn (800 yM ZnS0O,.7H,O) and Zn+Si
(combination of Zn and Si). Growth parameters, root anatomy/architecture and biochemical activity
(antioxidative enzymes) were measured and compared. The effect of Zn and Si interaction resulted
in changes of root architecture in comparison to Zn treatment. The results indicate no positive
effect of silicon on zinc toxicity in maize hybrid Novania. We suggest that the effect of silicon on
zinc toxicity depends on concentration of zinc and silicon and it varies also intraspecifically.

Acknowledgements: The work was supported by Slovak Research and Development Agency under
the contract Nr. APVV-0140-10, APVV SK-FR-0020-11, VEGA 1/0817/12 and Grant of Comenius
University in Bratislava for young researchers UK/420/2013.
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THE INFLUENCE OF SELECTED PLANT HORMONES ON THE SECONDARY
METABOLITES CONTENT IN MATRICARIA CHAMOMILLA L.

Zuzana Dugaiova', Silvia Mihali¢ova', Miroslav Repé&ak’

1pepaﬂment of Botany, Institute of Biology and Ecology, Faculty of Science, University of P. J.
Safarik, Manesova 23, 041 54 KoSice, SR

Email: z.ducaiova@gmail.com

However, plant hormones proved to be beneficial in various physiological and biochemical
characteristic, but they themselves at higher concentration may cause a high level of stress in
plant. They also stimulate defence mechanisms which induce higher accumulation of secondary
metabolites. Matricaria chamomilla L. is a medical plant with wide use in the pharmaceutical
industry. Its therapeutic effects are conditioned by specific secondary metabolites; sesquiterpenes
(chamazulene, o-bisabolol, bisabololoxides), polyacetylenes ((Z)- and (E)-en-in-dicycloethers), and
phenols (coumarin-related compounds, i.e. umbelliferone and herniarin). The aim of this study was
to cause changes in the synthesis and accumulation of secondary metabolites through the
influence of plant hormones, such as salicylic acid, methyl jasmonate and ethylene. Changes of
their content were induced by foliar application of plant hormones sprayed on diploid and tetraploid
cultivars of Matricaria chamomilla.

An increasing concentration of salicylic acid led to the accumulation of coumarin-related
compounds. Main physiological parameters and plant oxidative status were also affected by high
dosage. The pattern of quantitative changes was similar in both cultivars. Time-dependent study of
methyl jasmonate showed the highest damage after 24 and 48 hours. High amount of
umbelliferone and herniarin after 48 hour refer to their function as stress metabolites. Our result
showed that stress conditions induce defensive mechanisms in plants which can trigger important
pathways of plant secondary metabolism, such as phenylpropanoid pathway leading to increase
the production of phenolic compounds with structural and defense-related functions.

Acknowledgement: This study was supported by the UPJS internal grant system (grant No. VVGS-
PF-2013-95).
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THE ROLE OF MESOPHYLL CONDUCTANCE AT DIFFERENT LEVELS OF
RESTRICTION OF CO, SUPPLY

I"2, Jifi Santragek™

Daniel Hisem1, Daniel Vrab
’Depan‘ment of Experimental Plant Biology, Faculty of Science, University of South Bohemia,
Brani$ovska 31, 370 05 Ceské Budeéjovice, CZ

2The University of Ostrava, Faculty of Science, 30. dubna 22, Ostrava 701 03, Czech Republic

3Institute of Plant Molecular Biology,Biology Centre of the Academy of Sciences of the Czech
Republic, v. v. i., Branisovska 31, 370 05, Ceské Budéjovice, CZ

Email: danielhisem@gmail.com

Photosynthesis in plants is considered to be severely limited by the velocity of CO, diffusion
through stomata, stomatal conductance (gs), and by the CO, diffusion conductance in the
mesophyll (gm). The response of g, to different environmental factors has been observed to have
the similar trend as the response of gs. However, the relationship between these two diffusion
limitations is controversial, because their opposite response to a given factor was observed as well.
In presented study, we applied different concentrations of abscisic acid (ABA) to the growing media
of hydroponically grown sunflower plants (Helianthus annuus) to induce different levels of CO,
restriction and to observe the response of g, at substantially decreasing gs and intercellular CO,
concentration (C;). To estimate g, and gs simultaneously, we used gas-exchange measurements
coupled with chlorophyll a fluorescence and isotopic estimation. We observed decreasing rate of
photosynthesis (Ay), stomatal conductance (gs) and C; as well as C.. In contrast, g, tended to
increase with increasing ABA concentration, although it was not high enough to compensate for the
CO, decrease from intercellular spaces to the chloroplastic stroma (C,). This result calls for more
understanding of g5 and g, (co)regulation.

Acknowledgement: This work was supported by the Grant Agency of the Czech Republic (GACR
P501/12/1261) and by the Grant Agency of the University of South Bohemia (GAJU 143/2013/P).
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COPPER TOLERANCE IN SILENE DIOICA

Vojtécrleudzieczek1. Radim Cegan', Jifi Baloun', Eva Nevrtalova', Boris Vyskot', Roman
Hobza"

1Depan‘ment of Plant Developmental Genetics, Institute of Biophysics, ASCR v.v.i., Brno, CZ

2Institute of Experimental Botany ASCR v.v.i., Centre of the Region Hana for Biotechnological and
Agricultural Research, Olomouc, CZ

Email: hudzieczek@ibp.cz

As sessile organisms, plants are good models for studying adaptations to extreme conditions.
Silene dioica is the first plant species reported to sustain enormous concentration of copper in soil.
Although this trait emerged very recently and therefore represents unique tool for adaptation
studies, little is known about this phenomenon on the molecular level. To identify the mechanisms
underlying copper tolerance we carried out a comparison between plants from copper tolerant and
non-tolerant ecotypes in distinct metal treatment. In order to find out candidate genes responsible
for copper tolerance, we combined two different approaches for genome-wide expression analysis -
cDNA-AFLP and RNA-seq. Firstly, we sequenced the outlier bands found in comparative cDNA-
AFLP analysis and identified 18 candidate genes with differential expression pattern according to
degree of tolerance. Subsequent RNA-seq analysis confirmed regulation changes of these
candidates, and suggested overall trends of transcriptional changes under copper stress. Our study
gives first molecular insight into a phenomenon of copper tolerance in plant species Silene dioica.

Acknowledgement: This work was supported by Czech Science Foundation (# P501/12/G090).
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SALICYLIC ACID SIGNALLING: OLD PLAYGROUND, NEW PLAYERS?

Martin Janda'?, Vladimir Sasek? Jindfiska Matouskova', Jan Andrejch', Lenka Burketova?,
Olga Valentova

1Depan‘ment of biochemistry and microbiology, Faculty of food and biochemical technology,
Institute of chemical technology Prague, Technicka 5, 166028 Prague 6 - Dejvice, CR

?Institute of experimental botany AS CR v.v.i, Rozvojova 263, 165 02 Prague 6 - Lysolaje, CR

Email: martin.janda@vscht.cz

Phytohormone salicylic acid (SA) is the crucial component in plant defence against biotrophic
pathogens. The SA signalling pathway has been intensively studied since 1990s. The best
described mode of action of SA is due to the change of NPR1 (nonexpressor pathogenesis related
1 protein) oligomer structure to monomer in cytosol. Monomer is translocated to the nucleus and
accumulated there. This leads to the induction of pathogenesis related genes (PR genes)
expression. PR proteins are effective in defence against pathogens. At the turn of the millennium
the effect of SA which leads to induction of PR genes without involvement of NPR1 was proposed.
Until today this NPR1 independent signalling pathway is much less clear.

We suggested that phospholipase D (EC 3.1.4.4) is involved in SA pathway. This enzyme
hydrolyses phospholipids to form a polar head and phosphatidic acid (PA), important secondary
messenger in plant signalling. Phospholipase D occurs in Arabidopsis in 12 isoforms differing in the
structure and biochemical properties. We co-treated Arabidopsis seedlings with SA and n-butanol,
a compound known to modulate PLD activity. n-butanol completely suppresses transcription of SA
signalling marker gene PR-1. We showed, using fluorescence microscopy, that n-butanol hinders
the nuclear accumulation of NPR1-GFP. Treatment with n-butanol had no effect on the level of
nuclear NPR1 in plants expressing constitutive monomeric form of NPR1. This indicates that n-
butanol acts likely upstream of NPR1 monomerization rather than on its degradation by
proteasome in the nucleus. We also observed, using luminescence based method, that n-butanol
decreased formation of reactive oxygene species (ROS) after treatment of Arabidopsis seedlings
with bacterial elicitor flg22. Response to flg22 is mediated by SA signalling pathway.

We also investigated the interconnection between plant actin cytoskeleton and SA pathway. We
observed in Arabidopsis seedlings treated with latrunculin B, compound which depolymerises actin
filaments, very significantly increased PR-1 transcription after 24 hours. Surprisingly we observed
this effect also in Atnpr1-1 mutant. This induction of PR-1 caused by depolymerisation of actin
cytoskeleton is probably independent on NPR1. We also showed, using confocal microscopy, that
treatment of Arabidopsis seedlingins with SA leads to the disruption of actin filaments in a similar
manner as caused by latrunculin B.

Acknowledgement: This work was supported by Czech Science Foundation grant no. 501/11/1654
and from specific university research (MSMT No 21/2013).
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A TECHNIQUE FOR VISUALISATION OF FUNCTIONAL XYLEM VESSELS IN
HERBACEOUS STEMS

Radek Jupa'

" Department of Experimental Biology, Masaryk University, Faculty of Science, Kotlarska 2, 611 37
Brno, Czech Republic

Email: r.jupa@mail.muni.cz

Identification of functional (conductive) vessels (FV) and their differentiation from non-conductive
vessels and supporting cells is particularly important for estimations of stem hydraulic conductivity
and is also useful for monitoring of xylem development (e.g. in genetically modified plants). While a
technique of visualisation of FV based on a dye flow through vessel lumen has previously been
used in woody stems, application of this technique in herbaceous stems is not commonly used
especially due to methodological limitations.

Three dyes (Fluorescent brightener 28 — FB28, Safranin, Pyranine) in combination with three
different ways of application were used for determination of the best technique for visualisation of
FV in Helianthus annuus, Humulus lupulus, Arabidopsis thaliana and Nicotiana tabacum.

Safranine, a dye frequently used in woody samples is not suitable for visualisation of FV in
herbaceous stems due to great diffusion and staining surrounding tissues. In contrast, application
of fluorescent dye FB28 based on pulling of water column provided the best results in Helianthus,
Humulus and Nicotiana plants. Stems of Arabidopsis plants required suction-based FB28 dye
application for the best results. Flushing stems by water after dye application was also shown as an
important step.

Hydraulic properties of each herbaceous plant species affect results of staining of vessels hence
optimization of staining technique is necessary for each species.
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THE ANTIOXIDANT ENZYMES ACTIVITY OF IN VITRO CULTIVATED MAIZE
PLANTS IS INFLUENCED BY CADMIUM AND SILICON

Denis Li§ka1, Zuzana Lukaéové1, Alexander Lux'

1Depan‘ment of Plant Physiology, Faculty of Natural Sciences, Comenius University in Bratislava,
Mlynska dolina, 842 15 Bratislava 4, Slovak Republic

Email: liska.denis@gmail.com

The role of silicon in enhancing the resistance of in vitro cultivated maize (Zea mays L.) plants was
studied on cadmium induced stress in the present study. The objective was to asses the effect of
Cd and/or Si on the maize plants (hybrid Reduta) cultivated in vitro for 20 days in the relation to the
growth and accumulation parameters and plant antioxidant enzymes response. The present
literature is still lacking the information about the differences in the plant reactions due to the
cultivation conditions. Four treatments were assessed: control (solid MS medium (Murashige &
Skoog, 1962)), Cd (100 yuM Cd — Cd(NOs3), - 4H,0), Si (6 mM Si — SiO, in NaOH) and Cd + Si (100
UM Cd + 5 mM Si). Cadmium and Si accumulation and translocation, and also the activity of
selected antioxidant enzymes were established. The activities of guaiacol peroxidase (G-POX)
(Fri¢ & Fuchs, 1979) and superoxide dismutase (SOD) (Madamanchi et al., 1994) were established
every 5 days during the 20-days cultivation. Negative effects of 100 yM Cd in the solid MS medium
on the physiological and biochemical parameters of plants were observed. The root growth was
significantly decreased in Cd and Cd + Si treatment in comparison with Si treatment. Silicon in Si
treatment increased fresh and dry weight of shoots in comparison with all other treatments. Our
results showed no differences in Cd uptake and translocation between Cd and Cd + Si treatment.
Plants accumulated more Si in the roots and also in the shoots in Cd + Si treatment in comparison
with Si treatment. Changes in the activities of G-POX and SOD in Cd and Cd + Si treatment in
comparison with control were observed during in vitro cultivation, which suggests the antioxidant
enzymes modulation due to the cultivation conditions.

FRIC, F., FUCHS, W.H. 1979. Veranderungen der Aktivitat einiger Enzyme im Weizenblatt in
Abhangigkeit von Puccinia graminis tritici. Phytopathology 67: 161-174.

MADAMANCHI, N.R., DONAHUE, J.L., CAMER, C.L., ALSCHER, R.G., PEDERSEN, K. 1994.
Differential response of Cu, Zn superoxide dismutases in two pea cultivars during a short-term
exposure to sulphur dioxide. Plant Molecular Biology 26: 95—-103.

MURASHIGE, T., SKOOG, F. 1962. A revised medium for rapid growth and bioassays with
tobacco tissue cultures. Physiologia Plantarum 15: 473-497.
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Our initial experiments revealed striking correlation between pea (Pisum sativum L., var. Prophet)
seeds treatment by low-temperature plasma - LTP (using Diffuse Coplanar Surface Barrier
Discharge — DCSBD) and yield and growth of this important agricultural crop in both field and
laboratory trials. The optimal LTP exposure seeds caused a significant increase of the yield and
growth parameters (e. g. dry weight or number of seeds). We also found out that the LTP treated
seeds showed higher values of seed vigour when compared with untreated seeds. We asked
a question if LTP can influence the levels of any important plant hormones and if these potential
changes could positively influence the yield and growth mentioned above? We found out that the
levels of indolyl-3-acetic acid (IAA), it's catabolites (oxIAA) and conjugates (IAGlu, IAAsp) as well
as the levels of cytokinins (and their metabolites) in 7, 14 and 21-day-old pea seedlings
dramatically changed after 120 and 600 s LTP exposure time in comparison with untreated
samples. These findings suggest an existence of mechanism where the reactive environment of
LTP influences mechanical and physiological parameters of the seeds which ultimately leads to
higher biomass production and yield in treated plants.

Acknowledgements: This research work was supported by grants VEGA no. 1/0755/10 and TA no.
02010412
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FORMATION OF DNA QUADRUPLEXES BY SPECIFIC REGIONS OF
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Transposable elements (TEs) form a significant proportion of eukaryotic genomes, especially in
plants. TEs have gag and pol genes and also several regulatory regions necessary for their
propagation. We searched for potential quadruplex-forming sequences (PQSs) in 18,377 full-length
LTR retrotransposons collected from 21 plant species. We found that PQSs were often located in
long terminal repeats (LTRs), both upstream and downstream of promoters from which the whole
retrotransposon is transcribed. Upstream-located guanine PQSs were present in the minus DNA
strand while downstream-located guanine PQSs were in the plus strand, indicating the role of
quadruplexes both at transcriptional and post-transcriptional level. Our CD-spectroscopy
measurements confirmed that these PQSs easily adopt guanine quadruplex structures - some of
them prefered parallel while others antiparallel arrangement. We assume that quadruplexes play
an important role in a life cycle of transposable elements. To confirm this we cloned PQS clusters
into expression vector downstream and upstream of marker gene and studied its expression in
yeasts.

This work was supported by: Grant Agency of the Czech Republic (grant P305/10/0930), CEITEC
(CZ.1.05/1.1.00/02.0068) and OPVK (CZ.1.07/2.3.00/20.0045).
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We investigated the carnivorous syndrome as a complex of processes from prey attraction to its
digestion and benefits from absorbed nutrients in a carnivorous sundew Drosera capensis. We
found that red coloration was not the key feature that influenced prey (fruit flies) capture. Enzymatic
analyses revealed induction of proteolytic enzymes upon prey capture and acid phosphatases and
phosphodiesterases upon prey capture and mechanical stimulation of tentacles. Elemental analysis
of prey and aboveground biomass showed an uptake of P, N and K. Mg was not absorbed and Ca
was even released into the digestive fluid. We found a strong correlation between the
photosynthetic rate (Ay) and content of P and N in the leaf tissue. Plants that were additionally fed
on prey had higher Ay and effective photochemical quantum yield of photosystem Il (®pg)). Unfed
plants had lower chlorophyll to carotenoids ratio which correlated with higher NPQ values in this
plants. Fed plants had maximal photochemical quantum yield of PSII (F,/F) close to 0.83 which is
considered optimal. The low value of this parameter in unfed plants is associated with the stress
from the lack of nutrients. Stoichiometric relationships of macronutrients N, P and K suggest that
unfed plants were mainly P and N limited but prey addition shifted these relations into a nearly
optimal or more K-limited level.

Acknowledgments: This work was supported by grant VEGA 1/0520/12
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ANATOMICAL CHARACTERISTICS OF NORWAY SPRUCE NEEDLES UNDER
THE EFFECT OF ELEVATED CARBON DIOXIDE CONCENTRATION,
IRRADIANCE AND SPATIAL ORIENTATION ON A SHOOT
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Anatomical parameters of plant leaves are determined by irradiance and often influenced by
atmospheric carbon dioxide concentration. Selected structural parameters (needle length, needle
volume, shape of the cross-section, volume density of mesophyll in the needle and volume density
of mesophyll cells and chloroplasts) were measured in Norway spruce needles to reveal the
influence of carbon dioxide concentration and irradiance on needle anatomy.

Needles of Norway spruce (Picea abies L. Karst.) were collected from trees grown at the
experimental site of CzechGlobe — Global Change Research Centre, AS CR, v.v.i. at Bily Kfiz in
Moravskoslezské Beskydy. Samples were taken from sun and shade shoots of crowns of juvenile
trees grown in special glass domes with controlled CO, concentration corresponding to current
atmospheric CO, concentration and with elevated CO, concentration of 700 ppm. Cross-sections
were cut off by a hand microtome in a systematic uniform randomly chosen positions along the
needle. Images were captured by a Leica SP2 AOBS confocal laser scanning microscope and
analysed by stereological methods (point grid, disector) using Ellipse software (ViDiTo, KoSice, SR)
and by geometrical morphometrics using R library Shapes (author lan Dryden).

Pilot results showed differences in cross section shape between sun and shade needles, namely in
ratio of axial width to sagittal width of the sections, which were more distinct under ambient than
under elevated CO, concentration. Differences in needle cross section shape were also observed
among needles on the same shoot. This needle cross section shape variability was probably
caused by local needle shading as the upwards oriented needles tended to have “sun” appearance
in opposite to the downward oriented needles. Pilot results of the analyses of anatomical
parameters of needles showed that elevated carbon dioxide did not influence the proportion of
mesophyll on the cross section, nor the proportion of the central cylinder. The needle volume and
also the volume density of mesophyll cells and chloroplasts did not show significant differences
between the CO, treatments. Present results showed that anatomical traits of Norway spruce
needles were more influenced by irradiance than by elevated carbon dioxide concentration.

Acknowledgements: This work was supported by the Grant Agency CR (P501/10/0340), funds

provided by the Academy of Sciences of the Czech Republic (AV0Z250110509 and RV0O:67985823)
and by the Charles University in Prague (SVV 265203/2012).
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ALLELOPATHIC EFFECTS OF SELECTED SECONDARY METABOLITES OF
LICHENS ON PHOTOBIONT TREBOUXIA ERICI

Veronika Lokajova', Miriam Baékorova?, Martin Bagkor'
' Safarik University, Faculty of Science, Manesova 23, 041 67 Kosice, Slovak Republic

2 University of Veterinary Medicine and Pharmacy, Komenského 73, 041 81 Kosice, Slovak
Republic

Email: veronika.lokajova@gmail.com

Atranorin, gyrophoric acid, parietin and usnic acid were isolated from the lichens Pseudoevernia
furfuracea, Umbilicaria hirsuta and Xanthoria parietina to compare their possible phytotoxicity on
aposymbiotically grown cultures of lichen photobiont Trebouxia erici. Application of didepside
atranorin and dibenzofuran derivative usnic acid at the highest dose (1 mg/disc) decreased the
growth of photobiont cells and altered the composition of assimilation pigments. Atranorin also
caused the formation of reactive oxygen species, hydrogen peroxide and superoxide radical.
Atranorin and usnic acid as cortical lichen compounds, may be in direct contact with the photobiont
cells forming layer in lichens with stratified thallus. Thus, it appears that atranorin and usnic acid
may have function as allelochemicals, regulating the balance between the lichen symbionts.
Phytotoxicity of tridepside gyrophoric acid and anthraquinone parietin on the Trebouxia erici cells
was not observed at the tested concentrations.

Acknowledgements: This work was financially supported by Slovak Grant Agency (VEGA
1/1238/12)
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One of the most common groups of root endophytes — Dark Septate Endophytes (DSE) inhabit
plant roots in all terrestrial and were also reported from some aquatic ecosystems. They colonize
plants hosting all types of mycorrhizal fungi and also nonmycorrhizal plants. Although their
ubiquitinous presence their ecophysiological significance for their host plant is still unclear. Some
studies report DSE as mild pathogens and some as mild mutualists. This inconsistency may be
caused by using different species which have similar morphology but their physiological effect on
the host can be different. We were able to obtain collection of 11 DSE species to test this
hypothesis in in vitro conditions with typical middle European forest species — Picea abies and
Viccnium myrtillus as host plants. We observed differences in the colonization pattern of the fungi
in both host plants and some of the fungal species had statistically different effects on the shoot
biomass. We hypothesize that the effect of the DSE on the host plant depends on the conditions,
strain, and plant-fungus compatibility but also on the species.

Acknowledgement: This work was supported by GAUK 320311 and Charles University in Prague,
SVV 265203 /2012
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PHYSIOLOGICAL ASPECTS OF NITROGEN EXCESS IN THE LICHENS
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It has been found previously that atmospheric sources of nitrogen pollution significantly affect
distribution of specific lichen species. Lichen Evernia prunastri, for example, is known as
nitrophobic species, while lichen Xanthoria parietina is known as nitrophilous species. However,
almost nothing is known about short-time (24 h) influence of nitrogen excess on selected
parameters of lichen metabolism. Lichens were soaked for 24 h in solutions of sodium nitrite and
sodium nitrate (concentrations of 0.1, 0.5 and 1 mM). Changes in selected ecophysiological
parameters, e.g. content of assimilation pigments, content of ergosterol, soluble proteins,
superoxide and hydrogen peroxide were correlated with nitrogen content in lichen thalli. We
observed differential influence of nitrite and nitrate to metabolic processes of both lichens. Toxicity
of nitrate was lower when compared to nitrite in both tested lichen species. However, all tested
parameters were less affected with presence of nitrite in lichen X. parietina when compared to
lichen E. prunastri, corresponding with previously known ecological requirements of these lichen
species.

Acknowledgements: This work was financially supported by Slovak Grant Agency (VEGA
1/1238/12)
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SILICON SUPPLEMENTATION AFFECTS CADMIUM TOXICITY SYMPTOMS IN
MAIZE PLANTS
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Although silicon is the second most abundant element in the Earth’s crust, it is not listed among
essential elements for plants and its role in plant growth and development has been overlooked for
a long time. Despite the low content of silicon in plants, its beneficial effects in alleviation of various
kinds of biotic and abiotic stresses in plants are well known. Recently, silicon has been also
described as an effective element for the amelioration of heavy metal toxicity in some plant
species. However, the mechanism of the protective role of silicon is still unknown.

Maize (Zea mays L.) is a very important agricultural crop. It is classified as a silicon accumulator;
therefore its cultivars are suitable model organisms for the study of silicon effects on plant
physiology and metabolism.

The aim of this study was to investigate the effect of silicon on selected physiological,
photosynthetic, stress and metabolic aspects of cadmium toxicity in hydroponically grown maize
plants (Zea mays L., cultivar Valentina). One concentration of silicon (5 mM) and two
concentrations of cadmium (5 and 50 pM) added to the cultivation medium were tested. The
supplementation of silicon ameliorated the inhibitory effect of cadmium on plant growth and
chlorophyll content. In roots, the oxidative stress and membrane lipid peroxidation caused by
excess cadmium was alleviated by silicon as well. Changes in the accumulation of phenolic
compounds may indicate the influence of silicon on this aspect of secondary plant metabolism and
its importance in the detoxification of heavy metals.

Acknowledgement: This work was supported by grants VVGS-PF-2012-43 and APVV-0140-10.
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Mycorrhiza is a widely distributed phenomenon across plant kingdom, however, only a little is
known about transfer of nutrients and signals involved. We addressed the question which
saccharide is transmitted from fungus to the plant in orchideoid type of mycorrhiza and what is its
possible role in this symbiosis. Sucrose, fructose, glucose, raffinose, sorbitol and trehalose proved
as suitable to support protocorm growth. Maltose and mannitol were utilized only to a low degree
and galactose was not metabolised at all. One of the most important findings is orchid ability of
trehalose utilization. In many plant species, where it is present only at very low levels, trehalose
serves as internal signalling compound. In contrast to this, trehalose is often present in significant
quantities in mycorrhizal fungi. We show that orchids utilize trehalose by trehalase, which is
involved in regulation of signalling trehalose-derivatives levels in other plant species. Thus, this
enzyme seems to change its role in mycoheterotrophis orchids, where it is a part of energy
metabolism responsible for energy uptake from the fungus.

The work was supported by grant MSM 0021620858 and grant SVV265203/2012
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PHOTOSYNTHETIC PROCESSES IN NOSTOC COMMUNE COLONIES IN
RESPONSE TO ENVIRONMENTAL FACTORS: FIELD STUDY FROM PETUNIA
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In our study, we focused on daily courses of photosynthetic activity and changes in spectral
reflectance of Nostoc commune colonies caused by natural variation of environmental factors,
hydration status in particular. Samples of N. commune were collected in a wet hummock tundra in
Petunia bukta (Billefjorden, Central Svalbard, Arctic) where the species forms macroscopic
colonies of filaments embedded in extracellular polysaccharides. After collection, samples were
placed into petri dishes and transferred to the neighbourhood of Petunia hut where left in the field
under local microclimate. Air temperature and temperature of individual colonies were recorded
using a 10 min interval by a set of Cu-Co thermocouples linked to a datalogger (EdgeBox V8, EMS
Brno, Czech Repulic). Data on relative air humidity, wind speed and PAR were provided from
automatic weather station located in Petunia Bukta. Throughout a day, relative water content
(RWC) of individual colonies were evaluated by weighting and the following photosynthetic
parameters recorded in a 40 min interval: (1) fast chlorophyll fluorescence transient (OJIP), (2)
photosynthetic reflectance index (PRI), and (3) normalized difference vegetation index (NDVI). The
changes in these parameters were plotted against time and related to a degree of dehydration of
N.commune colonies expressed as RWC and water potential (WP), respectively. The results
showed that photosynthesis is maintained under a wide range of partial dehydration.

Acknowledgements: The authors express their thanks to infrastructure of CzechPolar for the
support provided during field works and laboratory facilities.
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INTERACTION OF PLANT PHOSPHOLIPASE DA WITH MICROTUBULES IN
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Plants are, as well as all other organisms, subjected to various enviromental stress cues, either
biotic or abiotic. Plant survival depends on highly developed defence systems and a broad range of
mechanisms providing sensing and transduction of these signals throughout cells and whole
organisms. One of the key players in stress signaling in plants are phospholipases D (PLD),
enzymes catalysing hydrolysis of membrane phospholipids and producing phosphatidic acid.
Cytoskeleton and its dynamic changes are involved in numerous signaling processes, its role in
signaling events is currently being uncovered. One of the PLD isoforms, PLDS is localized on
cellular membranes and was proposed to be a molecule providing anchoring of microtubules to the
plasmatic membrane, but details of this interaction remain mostly unknown. It was also proposed
that PLDd regulates reorganization of microtubules.

This work is focused on the study of PLDJ, it’s interaction with microtubular system and importance
of this interaction for signaling events leading to activation of defence response against biotic
stress in Arabidopsis thaliana plants. Interaction of these two components was proved by confocal
microscopy of plants with fluorescently labeled PLDd and microtubules. Changes in dynamics of
microtubules and localization of GFP-PLD& under the influence of defence inducer was also
examined, as well as changes in dynamics of microtubules in plants with knocked-out PLD gene.
We also briefly examined changes of defence gene expression in these mutants.

Acknowledgement: Research was supported by Czech Science Foundation, grant no.
501/11/1654.
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Heavy Metal ATPase 7 (HMA7) is an essential membrane transporter participating in intracellular
copper distribution. It delivers copper ions from cytosol into Golgi vesicles where the ions are
utilized as a cofactor of many proteins.

The aim of this study was to isolate and characterize a structure and function of HMA7 from two
Silene vulgaris ecotypes originating from copper-contrasting soil types. To analyze genomic HMA7
sequence, we screened a BAC library of S. vulgaris where we found a sequence of SYHMA7 with
all exons and introns. We also isolated functional alleles of SYvHMA7 from the ecotypes and
identified all protein domains characteristic of copper ATPases. Next, we tested an activity of the
alleles using heterologous complementation in yeast mutants under different copper supplement.
We studied SYHMA7 expression patterns in seedlings and adults using qRT-PCR and the RNA-
Seq method.

The fully characterised SYHMA?7 alleles possess polymorphisms in protein sequences but these
polymorphisms had low impact on copper transporting function which was verified by the yeast
complementation test. Expression patters of SYHMA7 showed that the ecotypes downregulated the
SvHMA?7 expression after copper supplement.

Moreover, our research provides a beneficial tool, RNA-Seq datasets, to identify copper-specific
genes and analyze their expressions in S. vulgaris under copper stress.

Acknowledgement: This study was supported by Czech Science Foundation (#P501/12/G090).

60



11th PhD STUDENT DAYS OF EXPERIMENTAL PLANT BIOLOGY

ANALYSIS OF NATURAL AND RECOMBINANT VARIANTS OF
ANTICANCEROGENIC BIFUNCTIONAL NUCLEASE IN TOMATO AND
TOBACCO

Anna Tycova'? and Jaroslav Matousek™?

1Facu/ty of Science, University of South Bohemia, Branisovska 31, 370 05 Ceské Budéjovice,
Czech Republic

2:‘3iology Centre of the ASCR, v.v.i., Institute of Plant Molecular Biology, BranisSovskéa 31, 370 05
Ceské Budeéjovice, Czech Republic

Email: anna.tycova@seznam.cz

TBN1 (tomato bifunctional nuclease 1) is a nuclease with antitumor activity. We study conditions
how we could enhance production of this nuclease. We produce recombinant TBN1 in tobacco
Nicotiana benthamiana with employment of bacteria Agrobacterium tumefaciens that bear the
nuclease plant expression vector. We studied an effect of co-infiltration of TBN1 simultaneously
with ligase Os-RL-M1 and gene silencing suppressor p19 on dsDNase activity. In our laboratory,
we observed that the ligase Os-RL-M1 increased mRNA production of some proteins.
Unfortunately, dsDNase activity of TBN1 co-expressed with Os-RL-M1 and p19 was obviously
lower than dsDNase activity of TBN1 without the ligase. We also study TBN1 in natural
environment — in tomato plant. We found that in various tomato tissues, proteins of various
molecular weights reacted with TBN1 polyspecific antibodies. We observed the widest range of
western blot spectra in mature and immature tomato seeds. However, only the proteins with lower
molecular weights had ssDNase activity. We observed the highest dsDNase activity in samples of
anthers and matured seeds.

Acknowledgement: This work was supported by institutional support IPMB RVO:60077344 and by
GAJU 143/2013/P.
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Somatic embryogenesis (SE) is the development of embryos from somatic cells, which is
accomplished via a series of stages resembling zygotic embryogenesis, representing an in vitro
plant propagation system of choice for conifers. Generally, initial stages of SE depend on auxin
treatment. In conifers, however, cytoninins are required together with auxin during induction and
proliferation of the embryonal suspensor mass. The cytokinin requirement is met usually by BAP. In
this study we compared the effects of BAP with aromatic cytokinins - m-Topolin (m-T) on Picea
abies SE. We show here that m-Topolin has different effect on proliferation and further embryo
development than BAP. The experiments were focused on 1) endogenous saccharide content
dynamics (HPLC determination), 2) starch and sugar metabolism enzymes localization
(histochemical methods), 3) somatic embryo structure development (anatomical methods). The
relationship between structural changes and carbohydrate metabolism of developing embryos
affected by BAP and m-T will be discussed.

This work was supported by the Charles University Grant Agency (grant number GAUK 243-
253218) and by Charles University in Prague.
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Physiologically, branching is regulated by a complex interplay of hormones including auxin,
cytokinin and recently discovered strigolactone. Basipetal polar auxin transport system is realized
by the downward movement of auxin from apical meristems towards the root system. This auxin
flow from the dominant apex suppresses the growth of axillary buds. After decapitation of Pisum
sativum L. the axillary buds establish directional auxin export by polarization of PIN1 auxin
transporters to the basal membrane. The interaction of strigolactone with polar auxin transport at
the transcriptional and translational level during the release of axillary buds from growth inhibition
was observed. Exogenous application of synthetic analogue of strigolactone GR24 on the second
or third bud leads to partial growth inhibiton of treated bud, which is associated with changes in
expression profiles of PIN1, AUX1 and DRM1 genes and polar localization of PIN1 proteins.

This work was supported by the project "CEITEC - Central European Institute of Technology”
(CZ.1.05/1.1.00/02.0068).
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Prochlorococcus marinus is marine oxygenic photosynthetic organism from prokaryot. The tiny size
of this organism (0.5 - 0.8 ym diameter) makes it the smallest known phototroph, having the lowest
predictable size for an O, evolver. It is considered to be one of the most contributors to the primary
production especially in the oligotrophic regions of the ocean.

The aim of this work is study mechanisms, which regulate allocation of photosynthetic primary
production of cyanobacteria Prochlorococcus marinus strain PCC 9511 under different levels of
nutrient limitation. We monitored 5 indices of photosynthetic activity in steady-state P. marinus
strain PCC 9511 over a range of ammonium-limited growth rates including photosynthetic efficieny
of PSII (F,/Fn), Ox-based gross and net production, 20 min and 24 h carbon assimilation (Chl-
specific net primary production - NPP*). We found, that NPP* and F,/F,, were constant. On the
other hand, the contrast was observed in Chl-specific short term C fixation, which showed clear
linear dependence on growth rate. These results could reflect different allocation of photosynthate
between short-lived C products and longer-term storage products (Halsey et al. 2010). This
hypothesis is verified by our current work.

Acknowledgement: This work was supported by grant AMVIS, LH11064 (MSMT) and GAJU
143/2013/P.

Halsey KH, Milligan AJ, Behrenfeld MJ (2010) Physiological optimization underlies growth rate-
independent chlorophyll-specific gross and net primary production. Photosynthesis Research 103:
125-137
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Cytokinins, essential plant hormones, have impact on growth, development and physiological
aspects of plants. They initiate signalling pathway through activation of membrane-located
receptors, histidin kinases. In their N-terminal part, these receptors contain a phylogenetically
conserved extracellular ligand-binding domain, called CHASE domain. Characterisation of the
receptor-ligand interaction is a basic step for understanding of hormone-signalling. We have
identified the first five members of the CHASE-containing His kinases (BnCHK1 — 5) from Brassica
napus, var. Tapidor, by heterologous hybridization of its genomic library with gene specific probes
from Arabidopsis. Genes, encoding BnCHK1 and BnCHKS5, were cloned and the corresponding
proteins tested in a live-cell competitive receptor assay. Their high affinity to trans-zeatin (2-4 nM),
but not to other plant hormones (IAA, GA3, ABA), confirmed prediction, that they are genuine
cytokinin receptors. Both receptors showed different preferences to various cytokinin bases and
metabolites, characteristic to their AHK orthologues AHK2 and AHKS3, respectively.

This work was supported by grant number ED0007/01/01 Centre of Region Han& for
Biotechnological and Agricultural Research.
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Phytoremediation is eco-friendly technique for removing heavy metals from polluted soil and water.
For its wide usage it is necessary to understand mechanisms of plant responses to heavy metals
stress. The aim of present work was to evaluate the impact of uranium and arsenic on
carbohydrate metabolism of in vitro hairy root culture Armoracia rusticana. In plants, accumulation
of soluble sugars was frequently observed under heavy metal stress. Carbohydrates play essential
role as a carbon source. Sugars are signaling molecules serving also as an important compatible
solutes and effective scavengers of reactive oxygen species. Contents and spectra of soluble
sugars were analyzed using HPLC analysis. Activities of enzymes involved in sucrose breakdown,
i.e. sucrose synthase and invertase was determined. Starch deposition was quantified as an
amount of glucose resulting from enzymatic splitting of hydrolysed starch.

The work was supported by the grant of Ministry of Education,Youth and Sports, Czech Republic
(MSM 0021620858)
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Plant lipoxygenases play an important role in the metabolism of polyunsaturated fatty acids. In
addition to the involvement in catabolic pathways of lipid metabolism, these enzymes can
participate on formation of molecules involved in the regulation of signalling processes in the plant
cell. LOX represents the key regulatory point in the first part of octadecanoid signalling pathway.
The products of this pathway have different functions in the processes of pathogen prevention,
injury and aging. In californian poppy seedlings we have optimized the enzymatic reaction
conditions for the spectrophotometric determination of LOX. We have followed the dynamics of
LOX activity changes during seedlings growth (in endosperms and developing seedlings). We have
subsequently isolated and purified LOX by hydrophobic and ion-exchange chromatography. The
enzyme was also characterized by using of electrophoretic and immunochemical methods.

Acknowledgment: This work was supported by grant of Faculty of Pharmacy, Comenius University
(FaF UK/13/2013, FaF UK/12/2013).
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Phospholipases A, (EC 3.1.1.4, PLA;) catalyze the hydrolysis of a fatty acyl ester bond at the sn-2
position of glycerophospholipids [1]. Products of this hydrolysis (free fatty acids and
lysophospholipids) are signal molecules that mediate a multitude of cellular processes, including
plant growth and development, or abiotic and biotic stress responses [2]. Opium poppy, Papaver
somniferum L. (Papaveraceae) is very important pharmaceutical plant. Benzylisoquinoline alkaloids
such a morphine and codeine produced in poppy are widely used in medicine. The impact of lipid-
derived signals on the production and accumulation of valuable plant secondary metabolites is still
unclear. A newly identified secretory phospholipase A, (PsPLA;) (unpublished data) was
investigated for its subcellular localization in plant cells. Identified PsPLA, was cloned into plant
expression vector pEntry-CFP to generate a fusion construct with cDNAs encoding cyan
fluorescent protein (CFP). The fusion construct was used for transient expression in onion
epidermal cells using biolistic gene transfer. The subcellular distribution of the expressed fusion
protein in the transformed plants was microscopically analyzed. We found out that PsPLA; is
localized to the endoplasmic reticulum (ER). Specific ER-marker (ER:GFP) was used to confirm
the localization of PsPLA,. Based on these results we can conjecture that PsPLA; localized to the
ER can act on the function of membrane deformation and trafficking.

1. LEE, H.Y.-BAHN, S.C. - SHIN, J.S. - HWANG, I. - BACK, K. - DOELLING, J.H. -RYU,
S.B.: Multiple forms of secretory phospholipase A; in plants. In Prog. Lipid Res., 44, 2005,
52 - 67.

2. RYU, S.B.: Phospholipid-derived signaling mediated by phospholipase A in plants. In
Trends Plant Sci., 9, 2004, 229-35.

This work was supported by Grants FaF UK 12/2013 and 13/2013.
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This study aimed to deepen knowledge on the mechanisms by which plants respond to uranium
stress. The defense reactions of Nicotiana tabacum cv. La Burley 21 to oxidative stress induced by
uranium exposition was studied in hydroponically cultivated plants. The cultures were exposed for
14 days to 500 pyM U diluted in Hoagland solution. Previous experiments demonstrated the
possibility of influencing the uranium uptake by addition of different amendments or changes in
ratio of essentials plant nutrients causing uranium chelatation, which results in better availability for
plants. Therefore to promote uranium uptake, we used the modified Hoagland solution with the
presence and the absence of phosphate or addition of citric acid. The changes in the activities of
enzymes involved in antioxidative defense, i.e. peroxidase (PX), ascorbate peroxidase (APX),
catalase (CAT) and glutathione S-transferase (GST) were determined on UV/VIS
spectrophotometer.
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Carnivorous plants grow in nutrient poor habitats. They obtain substantial amount of nutrients from
digestion of prey. These plants capture and digest prey using different types of trapping strategies.
Venus flytrap (Dionaea muscipula) is one of the well-known carnivorous plants with a unique ability
to capture prey through a snap-trapping mechanism. The trap snap shuts when an insect touches
the mechanosensitive trichomes on the lobe of the trap. Mechanostimulation of trigger hairs is
associated with the generation of action potentials. Struggling prey enclosed in the trap causes in
addition further mechanostimulation and also chemostimulation, which result in the production of
the digestive fluid. We investigated the production of digestive fluid in response to
mechanostimulation (and thus electrical activity) and chemostimulation separately. We tested the
enzymatic activity of fluids for acid phosphatases, exochitinases, glucosidases and total proteolytic
activity. We focused on immunodetection of newly described cysteine endopeptidase named
dionain in response to different stimuli. In addition, action potentials have significant impact on
photosynthetic reaction.

Acknowledgments: This work was supported by grant VEGA 1/0520/12.
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Polar auxin transport (PAT) system is necessary to establish various developmental processes in
plants and has an essential role also in apical dominance. Removal of the shoot apex, the starting
point of PAT, leads to release of inhibited or dormant axillary buds to form branches. Initiation of
bud outgrowth in pea (Pisum sativum L.) after release from apical dominance is accompanied by
establishment of directional auxin export via subcellular polarization of PIN1 auxin efflux
transporter. Application of auxin efflux (NPA, TIBA), endocytosis (BFA) or protein synthesis
(cycloheximide) inhibitors to the second axillary bud of decapitated plants reduces bud outgrowth,
causing outgrowth of the first bud. This intervention into the competition process between the
second and first axillary buds for being the new source of auxin after decapitation is associated
also with changes in expression profiles of PSAUX1, PsPIN1 and PsDRM1 genes. The obtained
expression profiles support the competitive canalization theory, by which canalization of auxin from
the lateral auxin source is possible only if the primary source is removed or weakened.
Furthermore, length of the decapitated stem stump may affect timing of changes in expression of
PsAUX1, PsPIN1 and PsDRM1 genes and hence the timing of bud outgrowth initiation after
removal of the dominant apex. The signal for axillary bud outgrowth, therefore, could be the auxin
decrease or depletion in the stem.

This work was supported by the project "CEITEC - Central European Institute of Technology"
(CZ.1.05/1.1.00/02.0068) and by the project "IGA AF MENDELU" (IP 14/2013).
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Plant photosystem Il (PSIl) is a large multisubunit pigment-protein complex embedded in the
thylakoid membrane of a chloroplast. PSIl is a dimer consisting of the core complex, which
interacts with a variable number of light-harvesting complexes to form PSII-LHCII supercomplexes.
According to the frequency of their occurrence, the three binding sites were designated “S”, “M”
and “L” (Strongly, Moderately, Loosely bound LHCII, respectively). In nature, photosynthetic
organisms are exposed to varying environmental conditions, which may lead to stress and to
inhibition of their photosynthetic function. It is known, that PSIl is on the most sensitive component
of the photosynthetic apparatus.

In this work, we studied the impact of high temperature treatment on the architecture of the PSII-
LHCII supercomplexes. We used PSII membranes isolated from barley leaves, which were
exposed to elevated temperatures up to 55C. Treate d membranes were solubilized by nonionic
detergent a-dodecylmaltoside and obtained pigment-protein complexes were separated by
ultracentrifugation on sucrose gradient. The relative abundance of individual forms of the PSII-
LHCII supercomplexes was estimated using densitometric analysis. The preliminary results
indicate that increasing temperature induces gradual disintegration of the largest PSII-LHCII
supercomplexes (C2S2M2, C2S2M), which appear to be the most heat sensitive. Also smaller
PSII-LHCII supercomplexes (C2S, C2M, C2S2, C2SM) follow the same manner of heat-induced
dissociation, but their lasting presence in the heat-treated samples indicates their higher heat
tolerance. Even a new form of LHCII-containing complex appears and based on its mass we
suppose that it represents LHCII-CP29-CP24 complex.
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Brassinosteroids (BRs) are phytohormones essential for plant growth and development. The
ameliorative effects of exogenous application of BRs to plants stressed by various biotic and abiotic
stressors were confirmed in many studies. Our experiments were focused on the assessment of
the effect of 24-epibrassinolide (24-EPI) on selected photosynthetic, protective, developmental,
growth and morphological parameters of drought-stressed plants. Two inbred lines of maize (Zea
mays L.) - 2023, CE704 - and two varieties of faba bean (Vicia faba L.) - PieStansky, Merkur - were
used for the experiments. 10® M aqueous solution of 24-EPI was applied to leaves prior to the
exposure of plants to water deficit. Faba bean and maize plants displayed different response to 24-
EPI. Most of the identified differences caused by BR treatment were found for growth and
morphological parameters especially in stressed plants and a very few changes in response to
drought stress were statistically significant. However, as a 10-day cessation of watering caused
only mild stress in both species, a prolongation of the drought period is indicated for further
experiments aimed at the examination of BRs role in plant response to drought.

Acknowledgement: This study was supported by grants No. P501/11/1650 (Czech Science
Foundation), MSM0021620858 (Ministry of Education, Youth and Sports of the Czech Republic),
B/BIO/612612 and SVV 2013-267205 (Grant Agency of Charles University in Prague).
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Antimony (Sb) is toxic metalloid and can be dangerous for organisms. The largest portion of
antimony gets into the environment due to anthropogenic activity. This element can accumulate in
plants that grown at contaminated localities and in this way Sb can become a part of food chains. It
is known, that silicon (Si) can decrease the toxic effect of some potentially dangerous elements.
Therefore, we investigated interaction of Sb and Si in root system of maize (Zea mays L., cv.
Novania) cultivated in hydroponics. We compared growth characteristics, as well as activity of
some antioxidative enzymes in root system. We found that higher concentration of Sb negatively
influenced root growth, while addition of Si into the medium did not have clear positive effect. In the
roots we observed the production of stress marker — proline, as well as the activity of selected
antioxidative enzymes in respond to Sb, Si and both elements together.

Acknowledgement: The work was supported by grants Nr. APVV 0140-10, APVV SK-CN-0016-12,
and was part of VEGA 1/0817/12 project.
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Leaf stomata are usually studied in their integrated functions like regulation of gas exchange,
maintenance of physiological temperature, or prevention of leaf dehydration. However, less is
known about whether and how individual stomata orchestrate their action to accomplish these
functions yet it is likely that they communicate in a fast way. We hypothesize that local interactions
of stomata may be treated as a network of individual autonomous units acting at a non-hierarchic
agent-based level. We set up experiments for testing local interactions of stomata using a) micro-
relief leaf surface replicas, and b) time-series measurements of dimensions of stomatal aperture.
Model plants used are Arabidopsis thaliana mutants with stomatal defects, Nicotiana tabacum, and
Xanthium strumarium. Image analyses and statistical treatment are applied using Image J and
MatLab software packages.

This work was supported by grant from the Grant Agency of the Czech Republic (GACR
P501/12/1261).
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The genus Taraxacum sect. Erythrosperma occurs naturally in the territory of Slovakia in xerotherm
sites in karst areas, in lowlands and on sandy soils. Present concept of the section is based on the
existence of one diploid species T. erythrospermum and many polyploid microspecies. Different
microspecies of the section are very variable, especially in the characters on leaves, bracts,
achenes and in the production of pollen. This work focuses on differences between particular
species in selected characters on achenes and outer bracts and also differences between ploidy
levels within the framework of the section.
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Many species have evolved sex chromosomes independently during their evolution. These
chromosomes are characterized by various sizes, ages, and different evolutionary stages. Species
with young sex chromosomes are suitable models for studies of sex chromosome evolution
because their sex chromosomes could still contain many genes.

To study sex chromosomes, we chose genus Silene that shows young sex chromosomes evolved
independently in two different sections. We focused on the less studied subsection Otites (section
Siphonomorpha), especially on Silene otites which sex determination was unclear. Using AFLP
analysis, we found out ZW/ZZ sex determination system in S. otites. It is the only one species with
female heterogamety in genus Silene. Surprisingly, a closely related species S. colpophylla
possesses XX/XY determination. It implies a recent change in sex determination. Presence of two
different sex determining systems within one genus is a rare phenomenon in the plant kingdom.

Our results support importance of S. otites as a model for sex chromosome evolutionary studies.

Acknowledgement: This work was supported by the Science Foundation of the Czech Republic
(#13-062643).
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The aim of our investigations was to compare the physiological changes, that occur on leaves of
spring wheat during heat stress. For this purpose we studied the transient chlorophyll a
fluorescence at temperature 42 in the dark for a period of 30 minutes in 10 genotypes. After
exposure to heat stress the OJIP curves and the JIP parameters clearly revealed differences
between genotypes. High temperature had a greater influence on the photosystem (PS) Il, what
showed in decrease of maximal efficiency of PSIl photochemistry (F,/Fy), steep increase of basal
fluorescence (Fq) as well as increase of relative variable fluorescence in time app. 300us ( Wk). On
the other hand PS | electron transport chains of leaf appeared to be more tolerant to heat than
those in PS Il. According to results obtained from rapid chlorophyll a kinetics measurements
genotypes IS Durapex, Line 1-96, Sicilska 2 showed the best tolerance to heat stress at level of
their photosynthetic apparatus. On the contrary we found, that genotypes Slovenska skora,
Whitebird, Aranka, IS Jarissa were the most susceptible to heat stress. Genotypes Laval, Khapli
and Ur-Dinkel offered medium or lower tolerance in high temperature conditions.

Acknowledgement: This work was supported by the project of the Agency for research and
development support of the Slovak repuplic No. APVV-0197-10.
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The effect of progressive dehydration on photosynthetic gas exchange and flag leaf water
parameters were studied in wheat (Triticum L.) at different ploidy level. Water stress caused
significant decrease of physiological parameters in all investigated genotypes. Photosynthetic rate,
stomatal conductance, mesophyll conductance, transpiration, water potential and relative water
content decreased with drought but the most slowly in hexaploid German genotype T. aestivum cv.
Biscay, which maintained its high values for the longest period, Slovak hexaploid genotype T.
aestivum cv. Astella kept its parameters for shorter period, tetraploid T. turgidum L. subsp.
dicoccum (Schrank) Schuebl. and diploid T. monococcum for the shortest period, respectively. T.
aestivum cv. Biscay coped with drought conditions for the longest time of 18 days, T. aestivum cv.
Astella of 16 days, T. turgidum L. subsp. dicoccum (Schrank) Schuebl of 14 days and T.
monococcum of 11 days. The water use efficiency was elevated in all genotypes during water
withholding. There was a correlation between water potential in the relation to mesophyll and
stomatal conductace. Our results indicated that hexaploid modern wheats are more resistant to
drought conditions in comparison to wheats with lower ploidy levels, which we consider as drought
susceptible. The variability of responses to drought among the investigated genotypes proposes
the presence of worthy properties useful in crop breeding process for improved drought tolerance.

Acknowledgment This work was supported by project No. APVV-0661-10 of grant agency APVV by
ME SR.
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Slovakia, the country with a long mining tradition, has several areas with mine heaps occupied by
specific plant species adapted to living in such contaminated environment. We have chosen two
Arabidopsis species with different tolerance of heavy metals: sensitive A. thaliana "Columbia” and
tolerant A. arenosa, seeds of which were collected in their natural habitat — on the mine heaps
close to Banska Stiavnica, with extremely high soil concentrations of heavy metals. In control
conditions, A. thaliana achieved smaller values in comparison to A. arenosa in following
parameters: length, surface area and diameter of primary root. In A. thaliana, increased
concentrations of Cd in the medium had greater inhibitory effect on length of primary roots
compared to A. arenosa. In A. arenosa, 25 yM Cd concentration even stimulated root growth.
Increasing Cd concentrations caused reduction in total root surface area in both species. In A.
thaliana the values of root diameter had slightly increasing trend with elevated concentration of Cd,
whereas these findings were not confirmed in the other observed species. The examined
morphological traits of 5-days old seedlings refer to the differences between sensitive A. thaliana
and tolerant A. arenosa, indicating their different ability to survive in unfavourable conditions with
increased concentration of Cd.

Supported by Grant Agency VEGA (2/0023/13).
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STUDY OF CADMIUM INFLUENCE ON COMPOSITE ZEA MAYS L. PLANTS
Jana Kohanova, Zuzana Lukacova, Alzbeta Blehova

Univerzita Komenského v Bratislave, Prirodovedecka fakulta, Katedra fyziolégie rastlin, Mlynska
dolina B-2,

842 15 Bratislava, SR

Email: kohanova@fns.uniba.sk

Composite plants represent interesting possibility for investigation of mechanisms of ion uptake
and translocation in plants. We have optimalized protocol for generating composite Zea mays
plants via Agrobacterium rhizogenes transformation. In the next step the plants were transferred
from in vitro to ex vitro conditions into hydroponics. After cadmium treatment by 5 yM and 50 yM
Cd(NO3), . 4H,0 growth parameters — number and length of roots and leaves, shoot/root fresh and
dry weight of composite and control plants grown in the same condition were compared. Uptake,
translocation and accumulation of cadmium were evaluated and its concentrations in shoots and
roots were determined. The significant negative effect of cadmium toxicity (50 uM) was observeded
in monitored parameters of both composite and control plants.

Acknowledgement: This work was supported by the Slovak Research and Development Agency
under the contract No. APVV-0140-10.
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STOMATAL CONDUCTANCE AND ABSCISIC ACID IN RESPONSE TO
DROUGHT STRESS IN THREE BEECH PROVENANCES

Jana Majerova’, Lubica Ditmarova', Gabriela Jamnicka', Daniel Kurjak?
"Ustav ekoldgie lesa SAV, Slovenska akadémia vied, Stirova 2, 960 53 Zvolen, SR

% Katedra fytologie, Lesnicka fakulta, Technicka univerzita vo Zvolene,Ulica T. G. Masaryka
2117/24, 960 53 Zvolen, SR

Email: majerova@savzv.sk

Pot experiment with 8-months beech seedlings (Fagus sylvatica L.) was conducted during August
2012. We used seedlings from three Slovak beech provenances originating from contrasting
regions. The experiment was conducted in a climate chamber with controlled mode of moisture,
temperature, light conditions and air circulation. Each provenance was represented by two variants:
variant control and variant drougt (non irrigated during the experiment). Seedlings were grown for 8
days without watering to assesment influence of drought on stomatal concuctance and
concentration of ABA in leaves. All provenances responded to dehydratation as reflected in
decreasing values of water potential. At the end of the experiment drought significantly affected
stomatal conductance of provenance PV2 originating from beech ,optimum®. The highest decrease
of stomatal conductace was observed in provenance PV1 originating from humid cimate.
Differences of ABA content between provenances were not statistically significant. We recorded
the highest concentration of ABA content in leaves in provenance PV1. Experiment showed that
PV1 from humid climate was the most sensitive to dehydratation.

Acknowledgement: This work was supported by VEGA (grant no. 2/0006/11) and APVV-0436-10.
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WHAT COULD BE RESPONSIBLE FOR EARLY FLOWERING OF TOBACCOO
EXPRESSING YEAST SPCDC25?

Klara Cihakova, Petra Vojvodova, Jan Ponert, Helena Lipavska

Department of Experimental Plant Biology, Faculty of Science, Charles University in Prague,
Vini¢na 5, 128 44 Praha 2, Czech Republic

Email: klara.cihakova@seznam.cz

In majority of eukaryots, the phosphatase Cdc25 is responsible for regulation of mitosis entry by
CDK activation. In contrast, a plant ortholog of the gene has not been found yet. Tobacco plants
expressing Spcdc25 (from Schizosaccharomyces pombe) exhibit many remarkable changes
including flowering acceleration. Previous grafting experiments excluded a role of FT homologue in
acceleration of flowering in transformants. Searching for change(s) responsible for this
developmental shift, we followed endogenous saccharides contents and expression of selected
flowering-inducing genes. In Spcdc25 tobacco, a shift in carbohydrate spectrum and allocation in
favour of shoots was found repeatedly. It led to slightly higher saccharide content in the apex with
higher glucose proportion. The expression of selected genes (homologues of FD, LFY, TFL1) was
not shifted with exception of an expression increase in SOC1 homologue. The possible
participation of observed carbohydrate metabolism and expression changes on mutant phenotype
will be discussed.

The work was supported by Grant agency of Charlers University (GAUK 387011) in Prague and
(SVV 265203/ 2012)
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Abstrakty

Prednasky

Sekcia 1: Bunkova biolégia a cytologia

PRAZSKY POBYT JULIA SACHSE 1851-59 A ZALOZENi ROSTLINNE
FYZIOLOGIE

Jan Krekule
Ustav experimentéini botaniky AV CR ,v.v.i.,Rozvojové 263,165 00, Praha 6-Lysolaje, CR

Email : krekule@ueb.cas.cz

V zimé roku 1851 pfichazi do Prahy na pozvani J.E. Purkyn&, pfednosty Fyziologického
Ustavu univerzity, Julius Sachs. V rodné Vratislavi se ocitl jako sirotek bez prostfedkd a nabidka,
zaloZena na predchazejicich kontaktech, byla FeSenim kritické osobni situace. Byl pfijat do rodiny a
zaméstnan jako Purkynilv asistent. V nasledujicich Sesti letech se vénuje jak pfipravé vyuky ve
Fyziologickém ustavu, tak dokon€eni osobniho vzdélani. Slozil maturitu a ziskal doktorat v
pfirodnich védach na Filozofické fakulté Karlo-Ferdinandovy univerzity. O rok pozdéji (1857) se
zde i habilitoval s pravem prfednaset rostlinnou fyziologii. Udalost, ktera se stala svétovou
premiérou nového oboru.

Po habilitaci se Sachs osamostatnil a ve vlastnim byté zahdjil experimentalni €innost.
Rozvrh, provadéni a vyhodnoceni pokust byly jisté ve vyznaéné mife ovlivnény Purkyriovym
pfikladem. Pfedmétem badani byl popis vétveni kofenl i projevy jejich geotropismu, stanoveni
limitnich teplot pro kli¢eni rdznych typd semena a nékteré metabolické problémy vyuZivani jejich
zasobnich latek. Véhlas zajistil objev a zavedeni hydroponické kultury. Pfinesl i nabidku mista v
Lesnické a Zemédélské Akademii Saského kralovstvi v Tharandtu. Sachs ji pfijal a v roce 1859
opustil Prahu. Ocekavala jej strma kariéra i giganticky ukol naplnit védénim jednotlivé discipliny
rodiciho se oboru. V pfedna$ce budou vyuzity archivalie ze Sachsova dédictvi uchovavané
v Narodnim muzeu v Praze.
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FORMOVANIE BIOGENNEHO OPALU V RASTLINACH JE PODMIENENE
ONTOGENETICKYM STADIOM BUNIEK A VONKAJSIMI FAKTORMI
PROSTREDIA

Michal Martinka1’2, Milan Soukup1, Marianna §vancérové1, Frederika Ravaszové1, Alexander
Lux

" Katedra fyzioldgie rastlin, Prirodovedecka fakulta, Univerzita Komenského v Bratislave, Mlynska
dolina B2, 842 15 Bratislava, SR

2 Botanicky ustav, Slovenska akadémia vied, Dubravska cesta 9, 845 23 Bratislava, SR

Email: martinkambio@yahoo.com

Mnohé rastlinné druhy prijimaju kyselinu kremiciti a formuja z nej biogénny opal v podobe
agregatov — kremicitanovych fytolitov. Okrem inych funkcii zabezpecuju aj mechanicku pevnost a
odolnost, ochranu pred patogénmi a elektromagnetickym Ziarenim. Endodermalne bunky korena
ciroku dvojfarebného (Sorghum bicolor) vytvaraju za fyziologickych podmienok polgulovité
kremigitanové fytolity s pravidelnym rozmiestnenim najéastej$ie pozdiZ stredovej osi vnutornych
tangencialnych stien. Zaciatok, priebeh a ukonéenie formovania kremicitanovych fytolitov, ako aj
ich velkost, morfolégia a lokalizacia su podmienené ontogenetickou fazou buniek a vonkajSimi
faktormi prostredia. NaruSenie osmotického prostredia buniek, zmena dostupnosti kremika a vplyv
dvojmocnych kationov kovov menia formovanie a velkost kremicitanovych fytolitov a mézu
spbsobit ich ektopicku lokalizaciu v ramci buniek endodermy. lény vépnika stabilizuju typické
formovanie kremicitanovych fytolitov a eliminuju niektoré negativne vplyvy vonkajSich faktorov
prostredia.

Podakovanie: Tato praca bola podporovana Agenturou na podporu vyskumu a vyvoja na zéklade
Zmluvy ¢. APVV-0140-10 a Zmluvy & SK-CN-0016-12 a agenturou VEGA (grant ¢. 1/0817/12).
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INVITED LECTURE

GENOMIKA RASTLIN V SLUZBACH SUACHTENIA PSENICE

Miroslav Valérik1, Barbora Klocové1, Eva Kominkové1, Irena Jakobsonz, Hilma Peushaz,
Y a: 1= 2 1. & 2 ¥ & - >~
Kadri Jarve?, Jan $afai', Hana Simkova', Jaroslav Dolezel'

' Centrum regionu Hana pro biotechnologicky a zemédélsky vyzkum, Centrum strukturni a funkcni
genomiky rostlin, Ustav experimentalni botaniky AV CR, v. v. i., 78371 Olomouc, Ceska Republika

2 Department of Gene Technology, Tallinn University of Technology, Akadeemia tee 15, Tallinn
19086, Estonia

Email: valarik@ueb.cas.cz

PSenica siata (Triticum aestivum L.) je jednou z najddlezitejSich polnohospodarskych plodin
a poskytuje 40% zakladnych potravin. AvS$ak, rychlo rastica [ludska populacia azmena
stravovacich navykov vytvara tlak na zvySovanie produkcie pSenice. Preto, zvySovanie vynosu,
rezistencie a adaptacia k biotickym a abiotickym stresom vyZaduje efektivnejSie Slachtitelské
metddy. Hlavnymi vednymi disciplinami, ktoré moézu pomdct doplnit a zefektivnit klasické
$lachtenie s molekularna biolégia, genomika a fyziolégia. Pomocou nich je potrebné vytvorit nové
zdroje, metody a identifikovat dostatocny pocet markerov silno viazanych na dblezité agronomické
znaky — idealne dokonalych markerov. Aby tieto metédy bolo mozné efektivne pouzit musime
poznat Struktdru gendmu, identifikovat gény zodpovedné za agronomicky vyznamné znaky
a pochopit' ich interakcie v fyziologickych drahach. Toto vyzaduje klonovanie a funkénu analyzu
délezitych génov €o je vzdy vo velkom a komplexnom gendme pSenice vyzvou. ldentifikacia
a pouzite dokonalého markeru bude demonstrovana na klonovani QPm-tut-4A génu rezistencie
voCi mucnatke travovej.

Podakovanie: Tato préaca bola podporena Grantovou agentirou Ceskej republiky (P501/10/1740),
MSMT CR a EU (Operacny program Vyzkum a vyvoj pre inovacie No. ED0007/01/01), Internou
grantovou agenturou Upol (PrF-2012-001) a Esténskym Ministerstvom polnohospodarstva.
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PLASTIDOVA A MIMOPLASTIDOVA LOKALIZACIA THF1 PROTEINU
V PARAZITICKEJ RASTLINE CUSCUTA EUROPAEA

Renata Svubova, Alzbeta Blehova

Katedra fyziolégie rastlin, Prirodovedecka fakulta, Univerzita Komenského, Mlynska dolina B-2,
842 15 Bratislava, SR

Email: balazovar@gmail.com

Z nasich vysledkov vyplyva, Ze skoré vyvinové Stadia C. europaea maju niektoré charakteristiky
fotosynteticky aktivnych rastlin a v rastovych vrcholoch akumuluju pomerne vysoké hladiny Chl
(at+b), pravdepodobne ako mechanizmus prezitia pred naviazanim sa na hostitelsku rastlinu.
V starSich stonkach koncentracie chlorofylov vyrazne klesaju a signifikantne stupa hladina
karotenoidov. Tieto vysledky su v korelacii s akumulaciou proteinov esencidlnych pre vyvin
funkéného fotosyntetického aparatu, ako aj s hodnotami Fv/IFm a ®pg;, ktoré potvrdzuju istu
fotochemicku aktivitu fotosystému Il (PSIl). V zavislosti od ontogenetického Stadia kukuciny sme
potvrdili zmeny v distribucii THF1 proteinu o ktorom sa doteraz predpokladalo, Ze sa lokalizuje
prednostne do plastidov. V mladych kli¢encoch sme tuto plastidovu lokalizaciu THF1 potvrdili
a domnievame sa, Ze po naviazani na a-podjednotku G-proteinu mdéze fungovat ako prenasac
signalov z plazmatickej membrany do jadra acez kontrolu expresie génov pre FtsH proteazy
pravdepodobne reguluje diferenciaciu funkénych chloroplastov. V bunkach haustorii sme
akumulaciu THF1 potvrdili aj v plazmatickej membrane a plazmodezmach, ¢o naznacuje, Ze tento
protein by mohol mat vyznamnu funkciu v komplexe vztahov parazit—hostitel.

Podakovanie: Tato praca bola podporena Agenturou na podporu vyskumu a vyvoja na zaklade
Zmluvy ¢é. APVV- 0140-10.
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STRUKTURA A FUNKCE POHLAVNICH CHROMOZOMU ROSTLIN

Boris Vyskot
Biofyzikaini ustav AV CR, Oddéleni vyvojové genetiky rostlin, 61265 Brno, CR

Email: vyskot@ibp.cz

Heteromorfni pohlavni chromozomy se evoluéné vyvinuly pouze u nékolika druhCi dvoudomych
rostlin, zatimco v Zivo€isné fisi jde o jev velmi obvykly. U rostlin i Zivo€ichl se setkavame s typem
pohlavni determinace XY, X/A a ZW. Z dosavadnich vyzkum( plyne, Ze pohlavni chromozomy
rostlin jsou obecné evolu¢né mladsi, ale molekularni mechanizmy jejich evoluce jsou podobné.
Zasadnim krokem v evoluci pohlavnich chromosomU je pfedev$im jejich divergence, ktera vede
k ¢astecné az Uplné zastaveé jejich rekombinace.

V nasi laboratofi jsme metodou masivniho sekvenovani analyzovali sam¢&i a samic¢i genomy dvou
modelovych dvoudomych rostlin — knotovky (Silene latifolia) a $toviku (Rumex acetosa). Analyzy
ukazaly, Ze zejména u fylogeneticky starSich pohlavnich chromozomu Stoviku dochazi ke kumulaci
specifickych repetici a transpozonu. Vramci studia genetické podminénosti pohlavnosti jsme
metodou AFLP mapovali pohlavni chromozomy a srovnavali nékolik dvoudomych druhl uvnitf rodu
Silene. Zatimco druhy naleZejici do sekce Elisanthe (pfedevSim S. latifolia a S. dioica) maji
kolinearni genomy s monofyletickym puvodem pohlavnich chromozom, u druhl ze sekce Otites
(S. otites a S. colpophylla) dos$lo k evoluci pohlavnich chromozomu zjiného paru autozomd.
Zatimco S. colpohylla ma pohlavni determinaci typu XY, u S. otites se vyvinul systém ZW. Tyto
vysledky ukazuji, Ze v ramci rodu Silene se pohlavni systém determinace vyviji velmi recentné a
muzeme zde vedle sebe najit odliSné typy determinace gonochorismu i druhd gynodioecickych a
hermafroditnich.

Studovali jsme také, zda se u dvoudomych druhd rostlin vyvinul pohlavni dimorfismus, ktery se
pravidelné vyskytuje u gonochorickych druhl Zivocichu. Analyzovali jsme dostupné databaze a
sledovali, zdali u S. /atifolia existuji geny, které jsou odliSné exprimovany v sam¢ich a samicich
rostlinach jiz ve vegetativnim stadiu vyvoje. S pomoci techniky RT-PCR jsme testovali celkem 60
genl a vdrtivé vétsiné jsme nezjistili zadné rozdily mezi samc¢imi a samicimi listy. V jednom
pfipadé jsme v8ak izolovali gen exprimovany unikatné v samicich vzorcich a v dalSich dvou
pfipadech 8lo geny specificky exprimované v samgich listech. Tyto vysledky jsou zfejmé vibec
prvnim molekularnim ddkazem pohlavniho dimorfismu ve vegetativni fazi vyvoje dvoudomé
rostliny.

Podékovéni: Préce byla podporovana Grantovou agenturou CR (grant & P501/12/G090).
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INVITED LECTURE

WAS DEK1 PROTEIN KEY TO THE DEVELOPMENT OF LAND PLANTS?

Viktor Demko', Pierre-Francois Perroud?, Wenche Johansen®, Pal Remme®, Robert C.
Wilson”, Kamran Shalchian-Tabrizi“, Odd-Arne Olsen’

’Norwegian University of Life Sciences, P.0.Box 5003, 1432 As, NO

2Washington University in St. Louis, 1 Brookings Drive, St. Louis, MO 63130-4899, USA
% Hedmark University College, Holsetgata 31, 2318 Hamar, NO

4 University of Oslo, Boks 1072, Blindern, 0316 Oslo, NO

Email: viktor.demko@umb.no

The Defective Kernel 1 (DEK1) is one of the largest proteins in plants (~2170 aa) comprinsing of
a 21 transmembrane spanning domain, a juxtamembrane Arm segment and a C-terminal calpain
protease. The dek1 knock-out mutants are embryo lethal in angiosperms (e.g. maize, rice,
Arabidopsis), lacking differentiated aleurone in their seeds. Recently, we showed that DEK1
calpain from the moss Physcomitrella patens is functional in A. thaliana which suggests its
conserved role over the 450 million years of land plant evolution. According to our hypothesis,
DEK1 function has been recruited during the transition from charophyte algae to land plants to
provide positional signaling critical for three-dimensional body patterning and so the evolution of
complex tissues and organs. In this presentation, | will describe our unique experimental system for
functional dissection of DEK1 and provide evidence which support fundamental role of DEK1 in
oriented cell divisions and thereby the evolution of land plants.

Acknowledgement: Funded by The Norwegian Research Council.
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INVITED LECTURE

CHROMOSOMALNE SPECIFICKA GENOMIKA U ROSTLIN

CHROMOSOME-SPECIFIC GENOMICS IN PLANTS

Roman Hobza'?, Radim Gegan', Eduard Kejnovskym, Zdenék Kubat'?, Jan Safaf?, Jan
7z 2 1 -~ .
Vrana’, Jaroslav Dolezel® and Boris Vyskot

! Institute of Biophysics Academy of Science of Czech Republic, Brno, Czech Republic

2 Centre of the Region Hana for Biotechnological and Agricultural Research, Institute of
Experimental Botany, Olomouc, Czech Republic

® Laboratory of Genome Dynamics, CEITEC-Central European Institute of Technology,
Masaryk University, Brno, Czech Republic

Email: hobza@ibp.cz

Angiosperm species present large variability of genome size ranging from 1C=0.0648 pg in
carnivorous Genlisea margarethae to 1C=152.23 pg in monocot Paris japonica. Sequencing of
large and complex genomes is expensive and time consuming, and the assembly of genome
sequence is tangled due to a significant content of repetitive DNA. Since many important biological
traits are tightly linked to a specific chromosome it is desirable to reduce the amount of genomic
data in the individual analysis. Separation of the chromosome(s) by microdissection and/or
chromosome sorting is the most straightforward technique for isolating chromosome-specific DNA.
The main advantages are targeting the analysis to a genome region of interest (e.g. sex
chromosomes or B chromosomes) and a significant reduction in sample complexity. Here, we
review the principles of chromosome separation and subsequent range of molecular and
cytogenetics analysis and discuss the major uses of this technology in genome analysis, and
outline future directions. The reliability of suggested methodology will be demonstrated on sex
chromosome evolution studies.

Acknowledgement: The work was supported by the Czech Science Foundation (grants
P501/12/2220, P305/10/0930, P501/10/0102 and 522/09/0083).
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VPLYV pH NA INTENZITU FLUORESCENCIE KREMICITANOVYCH
FYTOLITOV

Milan Soukup1l Michal Martinka1, Alexander Lux'

"Katedra fyziolégie rastlin, Prirodovedecka fakulta, Univerzita Komenského v Bratislave, Mlynska
dolina B2, 842 15 Bratislava, SR

Email: soukup.em@gmail.com

Kremik je v rastlinnych pletivach ¢asto ukladany vo forme teliesok amorfného hydratovaného oxidu
kremicitého, oznaCovanych ako kremicitanové fytolity. Sledovanie tychto mineralov v pletivach
prostrednictvom svetelnej mikroskopie je v8ak pre ich priehladnost a mikroskopické rozmery
komplikované. Vplyvom zvySujuceho sa pH dochadza k zvySeniu intenzity fluorescenéného signalu
emitovaného z kremicitanovych fytolitov. Pri kyslom a neutralnom pH je intenzita signalu velmi
slaba a nedochadza k zvyrazneniu kremicitanovych Struktur. Zasadité pH (10 — 12) vSak vyrazne
zvySuje intenzitu signalu a kremicitanové Struktiry mozno odliSit od okolitych pletiv. Tymto
spbésobom je teda mozné relativne jednoducho vizualizovat kremicitanové fytolity v pletivach za
ucelom §tudia ich tvorby, pripadne sledovania vplyvu réznych faktorov na ich morfolégiu
a lokalizaciu.

Podakovanie: Tato praca bola podporena grantmi zo Slovenskej grantovej agentury VEGA ¢&.
1/0817/12, z Agentury na podporu vyskumu a vyvoja na zaklade Zmluvy ¢. APVV-0140-10 a z
Univerzity Komenského v Bratislave grantom UK/394/2013.
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Sekcia 3: ,,0miky” — genomika, transkriptomika a proteomika

INVITED LECTURE

FOTOKONVERTO\{ATEL’NE FLUORESCENCNE 'PROT,EiNY AKO
PROSTRIEDOK VYSKUMU DYNAMIKY MEMBRANOVYCH PROTEINOV

Jan Jasik

Max Planck Institute for Plant Breeding Research, Carl-von-Linné-Weg 10, 50829 Cologne,
Germany

Email: jan.jasik@yahoo.com

Integralne proteiny plazmalémy su neustale obmienané, Cast je po internalizacii ur€ena na
degradaciu a musi byt nahradena novosyntetizovanou populaciou, niektoré proteiny mozu byt
recyklované cez vnatorny membranovy systém avratené spat do plazmatickej membrany.
Rekombinantné techniky vyuzivajuce fluorescenéné proteiny ako postranzlacné markery sa
UspeSne pouzivaju na studium mobility proteinov v bunke. Velky, avSak zatial nie plne vyuzity
potencial maju fluorescenéné proteiny, ktoré sa daju modifikovat svetlom. Po konverzii emituju
fluorescenciu inej kvality ako pred konverziou a tym umozfiuju sucasné sledovanie osudu
novosyntetizovanej o pévodnej populacie. Dendra 2 patri do skupiny fotokonvertovatelnych
proteinov, ktoré menia emisiu v zelenej Casti spektra na emisiu v Cervenej oblasti. Vo svojom
prispevku budem charakterizovat' vlastnosti a podmienky fotokonverzie pre Dendra2 ako volny
protein a ako marker fuzovany s niektorymi membranovymi proteinmi. Budem tiez prezentovat
vysledky ziskané sPIN proteinmi pri Stddiu ich obmeny v plazmatickej membrane
a vnutrobunkovej cirkulacii.
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EXPRESSION ANALYSIS OF COPPER HOMEOSTASIS GENES IN SILENE
SSP.

Jifi Baloun', Vojtéch Hudzieczek', Eva Nevrtalova', Radim Cegan', Boris Vyskot', Roman
Hobza™

1Depan‘ment of Plant Developmental Genetics, Institute of Biophysics, ASCR v.v.i., Brno, CZ

?Institute of Experimental Botany ASCR v.v.i., Centre of the Region Hana for Biotechnological and
Agricultural Research, Olomouc, CZ

Email: baloun@ibp.cz

Genus Silene includes species with various characteristics which are suitable for studying sex
chromosome evolution, sex determination, male sterility and heavy metal tolerance. In our study,
we focused on copper tolerance in two closely related species, S. dioica and S. vulgaris. We
selected ecotypes with different tolerance level and used transcriptome-based comparative
methods to identify genes underlying copper tolerance. This approach yielded a number of
candidate genes which were studied in detail. In S. vulgaris, we examined genes contributing to
cellular copper distribution and homeostasis, Heavy Metal ATPase7 and Metallothionein3. We
isolated and characterised these genes and scrutinized their expression patterns using qRT-PCR
and the RNA-Seq method under various copper treatments. Our results revealed that HMA?7 is
important for the copper distribution but did not play a significant role in the copper tolerance. In
contrast, MT3 gene was duplicated and expression of MT3b correlates with copper treatments in a
tolerant ecotype. Our approach represents a possible way how to study the copper tolerance in
Silene species.

Acknowledgement: This study was supported by Czech Science Foundation (#P501/12/G090).
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PROTEOME ANALYSIS OF COLD RESPONSE IN SPRING AND WINTER
WHEAT (TRITICUM AESTIVUM) CROWNS REVEALS SIMILARITIES IN
STRESS ADAPTATION AND DIFFERENCES IN REGULATORY PROCESSES
BETWEEN THE GROWTH HABITS

Klara Kosova, ' Pavel Vitémvés,1 Sébastien Planchon,2 Jenny Renaut,2 Radomira Vankové,3
llja Tom Prasil'

! Department of Genetics and Plant Breeding, Crop Research Institute, Drnovska 507, 161 06
Prague 6, the Czech Republic

2 Centre de Recherche Public, Gabriel Lippmann, 41 Rue du Brill, 4422 Belvaux, Luxembourg

3 Institute of Experimental Botany, Academy of Sciences of the Czech Republic, Rozvojova 263,
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A proteomic response to cold (4 C) treatment has b een studied in crowns of frost-tolerant winter
wheat cultivar Samanta and frost-sensitive spring wheat cultivar Sandra after short-term (3 days)
and long-term (21 days) cold treatments. Densitometric analysis of two-dimensional differential gel
electrophoresis (2D-DIGE) gels has resulted in detection of 386 differentially abundant protein
spots revealing at least 2-fold change between experimental variants. Of these, 58 representative
protein spots have been selected for MALDI-TOF/TOF identification and 36 proteins have been
identified. The identified proteins revealing an increased relative abundance upon cold in both
growth habits include proteins involved in carbohydrate catabolism (glycolysis enzymes), redox
metabolism (thioredoxin-dependent peroxidase), chaperones as well as defence-related proteins
(protein revealing similarity to thaumatin). Proteins exhibiting a cold-induced increase in winter
cultivar only include proteins involved in regulation of stress response and development (germin E,
lectin VER2) while proteins showing a cold-induced increase in spring cultivar only include proteins
involved in restoration of cell division and plant growth (elF5A2, glycine-rich RNA-binding protein,
adenine phosphoribosyltransferase). The obtained results provide new insights in cold acclimation
in spring and winter wheat at proteome level and enrich our previous work aimed at phytohormone
dynamics in the same plant material.

Acknowledgment: The work was funded by a postdoctoral project of Czech Science Foundation
(GA CR) N. P501/11/P637.
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PROTEOMICS OF CROPS UNDER ABIOTIC STRESS - TOOLS FOR SEARCH
OF POSSIBLE INDICATORS OF TOLERANCE

Pavel Vitémvés1, Iva Hlavéékové1’2, Milan Urban1’3, Klara Kosové1, ljaT. Prasil’

1Department of Genetics and Plant Breeding, Crop Research Institute, Drnovska 507/73,161 06
Prague 6, Czech Republic

2 Department of Biochemistry and Microbiology, Institute of Chemical Technology
Prague, Technicka 5, 166 28 Prague 6, Czech Republic

3Department of Plant Experimental Biology, Charles University in Prague, Albertov 6, 128 43
Prague 2, Czech Republic
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The proteome composition and cold tolerance were analysed in winter barley Luxor and a set of
two winter wheat cultivars Mironovskaya 808 and Bezostaya 1 and four reciprocal substitution lines
with interchanged chromosomes 5A and 5B during a long-term cold-acclimation (CA) treatment (84
days). Drought-stress response of plants on proteome level was analysed in barley cultivars
Amulet and Tadmor and rapeseed cultivars Californium, Ladoga, Benefit, and Navajo. Changes in
proteome were evaluated by two-dimensional difference gel electrophoresis (2D-DIGE) analysis,
plant development was determined by analysis of morphological changes in shoot apex, and
acquired frost tolerance (FT) was expressed as LT50 values determined by direct frost tests and
drought stress by WSD. Differently accumulated proteins were identified and divided into groups
according to their functions (e.g., ROS, COR, chaperones, enzymes of carbohydrate metabolism,
amino acid metabolism). The identification of differently accumulated proteins in differently tolerant
genotypes was successful (e.g., legumin-like protein, malate dehydrogenase, proteins of
ABA_WDS superfamily). Of these, WCOR615 protein and legumin-like protein revealed higher
expression levels in genotypes harboring chromosome 5A from highly tolerant Mironovskaya 808
when compared to expression levels in genotypes carrying chromosome 5A from less tolerant
Bezostaya 1. Proteomic analysis has thus confirmed previous findings of the prominent effect of
chromosome 5A on expression of several COR/LEA proteins in wheat. Differently accumulated
proteins could be tested as indicators of tolerance. Comprehension of mechanism by which crops
cope with abiotic stresses is essential for breeding new resistant cultivars and thus for increasing
yields in lower productive areas.

Acknowledgments: This research was supported by Ministry of Agriculture of the Czech Republic,
Projects No. QI 111A075, QH 81287, QJ1310055, QH 82285 and 0002700604.
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Sekcia 4. Hormonalna requlacia rastu a vyvinu rastlin

JE KONCENTRACE OXIDU UHLICITEHO UVNITR LISTU ROZHODUJICi
PRO POCET PRUDUCHU NA LISTU?

Marie Hronkové1'2, Dana Wiesnerové1, Marie éimkové1, Martina Vaékovéz, Irena Jelinkova? a
Jifi Santricek”

" UMBR, Biologické centrum AV CR v.v.i., BraniSovska 31, 370 05 Ceské Budsjovice, CR

2 Katedra Experimentalni biologie, Pfirodovédecka fakulta JCU, BraniSovska 31, 370 05 Ceské
Budéjovice, CR

Email: hronkova@umbr.cas.cz

Praduchy jsou mikroskopické péry na listu. jejichz poc€et spolu s mirou jejich otevienosti urcuje
mnozstvi CO,, které se jimi dostava do listu a pfi fotosyntéze se asimiluje a zabudovava do
organické hmoty a sou€asné mnozstvi vodni péary, kterd se odpafuje transpiraci. Rozhodnuti
o tom, kolik priduchd se na listu vytvofi, zalezi na slozitém mechanismu signalizace, ktera je
vysledkem vlivu vnéjSich podminek na rostlinu a geneticky fizeného procesu vzniku priduchu.

Domnivame se, Ze rozhodujicim signalem pro iniciaci tvorby priduchd na listu by mohla byt vnitfni
koncentrace CO, v listovém mezofylu. ZvySeni intenzity svétla, dopadajiciho na list (ozarenosti),
stejné jako aplikace kyseliny abscisové (ABA) ke kofenim rostlinek huseni¢ku (Arabidopsis
thaliana) v nasich pokusech zvySovalo hustotu praduchl na listech a sou¢asné vedlo ke sniZeni
vnitfni koncentrace CO, v listech. Tu nelze jednodu$e zméfit, ale Ize ji spocitat z analyzy
izotpového poméru uhliku C/'?C v biomase listd. MuZe byt nizké vnitini CO, signalem pro
zalozZeni vétSiho poctu priduchd? Nabizi se moznost, Ze na mechanismu pfenosu tohoto signalu
mezi bufikami se podileji nedavno objevené malé proteiny z rodiny epidermalnich faktord (EPF).
STOMAGEN (EPF9), se syntetizuje v mezofylu a zvySuje pocet priduchl na listu. V naSich
pokusech se jeho exprese v mladych listech zvySovala se zvySujici se intenzitou svétla.

Podékovéni:Tato préace vznikla diky podpofe Grantové agentury Ceské Republiky (projekt &.
P501/12/1261).
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Sekcia 5: Fotosyntéza, tvorba a transport asimilatov

REGULACE A KO-REGULACE PRUDUCHOVE A MEZOFYLOVE VODIVOSTI
Daniel Vrabl'?, Jitka Neuwirthova?®, Daniel Hisem?, Martina Vrablova®
' Prirodovédecka fakulta , Ostravska univerzita, Chittussiho 10, 710 00, Slezska Ostrava

?Katedra experimentalni biologie rostlin, Prirodovédecka fakulta, JihoCeska univerzita v Ceskych
Budéjovicich, Branisovska 31, 370 05, Ceské Budéjovice

Email: daniel.vrabl@osu.cz

Voda je jednim z nejvyznamnéjSich ekologickych a fyziologickych faktor(, které nepfimo limituji
fotosyntézu vysSich rostlin. Praduchy vyssich rostlin funguji jako ventily, které umoziuji vstup
oxidu uhli¢itého do listového mezofylu pfi pro rostlinu Unosnych ztratach transpirované vody. P¥i
nedostatku vody pak dochazi ke sniZzeni praduchové vodivosti a tim ke zvySeni tzv. efektivity
vyuziti vody (WUE), avS8ak na Ukor redukce rychlosti fotosyntézy z davod( sniZzeni dostupného CO,
v mezofylu a chloroplastu. Cilem naSich experimentl je zvysit WUE potlaéenim praduchové
vodivosti pfi zachovani rychlosti asimilace CO,, respektive dostupného CO, v chloroplastu. Tento
stav miZe byt navozen manipulaci difuznich vodivosti, které ovliviiuji difazi CO,, a to jiz zminéné
praduchové vodivosti (gs), ktera limituje difuzi CO2 z povrchu listu do podpraduchové dutiny, a
mezofylové vodivosti (gn), ktera limituje difuzi CO, z podpriduchové dutiny do chloroplastu. Ve
vétsiné z téchto manipulativnich studii (vliv pldniho nebo atmosférického sucha, vysoka
koncentrace CO,, zasoleni, teplota) je odezva obou téchto vodivosti velmi podobna. Pfi poklesu g
dochazi soucasné k poklesu g, a tedy k dramatickému poklesu CO, v podprdduchové dutiné a
predevsim v chloroplastu. V nékterych specifickych pfipadech je tato koregulace gs a g, narusena
a redukce priduchové vodivosti neni doprovazena poklesem mezofylové vodivosti. Nizka
koncentrace kyseliny abscisové, vysoky podil modré nebo Cervené slozky fotosynteticky aktivni
radiace vede k naruseni propojeni gs a gn. V nékterych pfipadech pak dochazi k poklesu gs pfi
zachovani nebo dokonce narustu g,,. Za téchto specifickych podminek tedy nastava situace, kdy
redukce transpirace v dusledku snizeni priduchové vodivosti neni doprovazena poklesem
mezofylové vodivosti a koncentrace CO, v chloroplastu tak muZe byt udrzovana na stejné Grovni
jako pfi otevienych pridusich. Efektivita vyuZiti vody je pak zvySena ze dvou duvodl: redukci
transpirace, a zachovanim nebo zvySenim rychlosti asimilace CO, diky dostupnosti CO,
v chloroplastu.

Podekovani: Prace byla podporena z granti SGS20/PrF/2013 a IET CZ.1.05/2.1.00/03.0100.
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Sekcia 7. Biofyzikalne signaly a optické viastnosti rastlin

VYUZITi OPTICKYCH VLASTNOSTI LISTOVi K VYHODNOCENi o
FYZIOLOGICKEHO STAVU JEHLIENANU NA SOKOLOVSKU A V KRUSNYCH
HORACH

Jana Albrechtova', Zuzana Lhotakova', Jan Misurec?, Lukas Brodsky®, Lucie Kupkova®,
T T . " -
Monika Kovarova', Veronika Kopackova2

" Katedra experimentalni biolpgie rostlin, Fakulta prirodovédecka, Univerzita Karlova v Praze,
Vini¢na 5, 128 44 Praha 2, CR

2Geska geologicka sluzba, Klarov 3, 118 21, Praha 1, CR

3Geska zemédélska univerzita v Praze, Fakulta agrobiologie, potravinovych a pfirodnich zdroja,
Katedra pedologie a ochrany pud, Kamycka 129, 165 21, Praha 6, CR
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v Praze, Albertov 6, 128 44 Praha 2, CR

Email: albrecht@natur.cuni.cz

Tézba hnédého uhli na Sokolovsku ovliviiuje znecisténim fyziologicky stav vegetace. Vysypkové
substraty se zvySenym obsahem stopovych prvkd (napf. As), nedostatkem Zivin a dosud
neustavenym pldnim profilem podmiriuji fyziologicky stav jak dfevin osidlujicich vysypky tak dfevin
vysazenych pfi rekultivaci. Dlouhodoba tézba v regionu ma vliv i na lesni porosty mimo vysypky.
Pro sledovani fyziologického stavu dfevin je mozno vyuzit nespecifické indikatory stresu napf.
obsah fotosyntetickych pigmentd, fenolickych latek, ligninu ¢i relativni obsah vody v listovi. Tyto
latky zaroven podmiriuji optické vlastnosti listovi ve viditelné a blizké infraCervené oblasti
elektromagnetického spektra, je tedy mozné jejich obsah modelovat z odrazivosti listovi.
Reflektance jehlic borovice lesni ziskana laboratornim méfenim byla vyuzita ke konstrukci a
validaci modell pro odhad obsahu fotosyntetickych pigmentl, fenolickych latek, ligninu a
relativniho obsahu vody v jehlicich. Na zakladé chemickych parametrG jehlic modelovanych z
laboratornich spekter bylo mozno odlisit porosty borovice lesni rostouci na stanovistich s riznym
pudnim typem a mirou kontaminace arsenem. Na zakladé obsahu chlorofylu v jehlicich
odvozeného z leteckych hyperspektralnich dat v roce 2009 spolu s dalsimi dvéma spektralnimi
indexy (REP a SIPI) byl sestaven model klasifikace zdravotniho stavu smrkovych porostd.
S vyuzitim hyperspektralnich leteckych dat z roku 2010 byl tento model validovan a jeho pomoci
byly detekovany zmény ve fyziologickém stavu porostl. Ziskané vysledky a modely budou dale
validovany a vyuzity pro interpretaci leteckych a laboratornich hyperspektralnich dat ze smrkovych
porostt v Krusnych horach. Studie je pfinosem pro budouci monitorovani zdravotniho stavu
lesnich ekosystému s pouzitim satelitnich dat dalkového prizkumu Zemé.

Podékovéni: Préce byla podpofena Grantovou agenturou CR (granty &. 205/09/1989, .
P504/12/1288) a programem KONTAKT Il Ministerstva $kolstvi, mladeze a télovychovy CR
(LH12097).
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ZMENA SVETELNEHO POLE POD LISTEM PRI POHYBU CHLOROPLASTU
Jan Naus, Alexandra Husickova

Oddéleni biofyziky, Centrum regionu Hana pro biotechnologicky a zemédélsky vyzkum, Univerzita
Palackého v Olomouci, Slechtitelti 11, 783 71 Olomouc, CR

Email: jan.naus@upol.cz

Zeleny list je aktivni opticky prvek. Optické vlastnosti listu, odrazivost, propustnost nebo
absorptance se méni podle fyziologickych a vnéjSich podminek listu. Hlavni pfi¢inou zmén
optickych vlastnosti listu je pohyb chloroplastl, pfi kterém se méni uspofadani chloroplastd
v burikach mezofylu. Na silném modrém svétle se chloroplasty pohybuji k bo¢nim (antiklinalnim)
sténam (parastrofe), pfi slabém modrém svétle k ¢elnim (periklinalnim) sténam (diastrofe). Cilem
projektu bylo odhalit a popsat zmény v spektrech zafeni v prostoru kolem listu rostlin tabaku,
pfedevSim pod listem, pfi kolmém dopadu kolimovaného bilého svétla. Bylo proméfovano
spektrum kolimované transmitance v rGznych vertikalnich vzdalenostech pod vodorovnym listem
béhem svétlem indukovaného pohybu chloroplasti. Teoreticky model pro vyhodnoceni spekter
umoznil kvantifikovat narGst efektu sita a shlukovani chloroplastt pfi unikovém pohybu chloroplast(
a opacné zmeény pfi zpétném pohybu chloroplastd do Celni pozice. Prostorové vlastnosti prosiého
svétla pod listem byly promé&fovany pfi vertikalnim posuvu detekéniho svétlovodu a vysledky
analyzovany teoretickym modelem a fitovaci procedurou vystihujici zastoupeni kolimovaného a
rozptyleného svétla. VIiv mezibunéénych prostorl na svételné pole a spektrum pod listem byl
vySetfovan pomoci infiltrace listd. Vysledky nabizeji moznost charakterizovat usporadani
chloroplastu v listu jen na zakladé méfeni spektra kolimované propustnosti v prostoru pod listem.

Podekovani: Projekt byl podpofen z projektu Centrum regionu Hana pro biotechnologicky a
zemédélsky vyzkum (ED0007/01/01) a z grantu ¢. OP VK CZ.1.07/2.3.00/20.0057.
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Sekcia 8: Fyziolégia stresu

VPLYV ZINKU A KREMIKA NA KORENOVY SYSTEM KUKURICE
Boris Bokor, Marek Vaculik, Cudmila Slovakova, Alexander Lux

Prirodovedecka fakulta Univerzity Komenského v Bratislave, Katedra fyziolégie rastlin, Mlynska
dolina B2, 842 15 Bratislava, Slovenska republika

Email: boris.bokor@gmail.com

Zinok, ako esenciadlna zloZka iondmu, sa podiela na viacerych biologickych aktivitach, ktoré
prebiehaju v rastlinnych organizmoch. Rastliny vyzaduju zinok v nizkej koncentracii. Kriticka
hodnota deficiencie predstavuje 15-30 mg.kg'1 suchej hmotnosti pletiva. Naopak, zinok vo
vysokych koncentraciach pdsobi toxicky. Pre kukuricu je kriticka hodnota toxicity zinku 200 mg.kg'1
suchej hmotnosti. Pri nadbytku zinku dochadza ku kompeticii s ostatnymi biologicky délezitymi
i6nmi, €o napokon vedie k Ubytku biomasy, chlor6zam listov a k inhibicii rastu korefiov. Kremik nie
je povazovany za esencialny prvok pre vy$Sie rastliny, hoci ma pozitivny vplyv na rast a potlaca
bioticky a abiotocky stres. Mnoho prac sa zaobera vplyvom kremika pri zniZovani negativhych
ucinkov toxickych prvkov ako napriklad Cd, Mn alebo Al. V nasej praci sme sa zaoberali vplyvom
kremika na negativny prejav toxicity zinku v rastlinach kukurice (Zea mays, hybrid Novania).
Rastliny rastli v Styroch variantoch: kontrolny (C), Si (5 mM koncentracia Na,SiO7), Zn (800 yM
ZnS0,4.7H,0) a Zn+Si (kombinacia Zn a Si). Pri rastovych parametroch, anatdémii/architektiure
korena a biochemickej aktivite (antioxidacné enzymy) sme zistili, Ze kremik nepdsobi pozitivne pri
toxicite zinku pri danych rastovych podmienkach a pouzitom hybride kukurice. Vplyv kremika na
toxicitu zinku pravdepodobne zavisi od koncentracie zinku a kremika ako aj od vlastnosti hybridu
kukurice.

Podakovanie: Praca bola podporena agenturou VEGA 1/0817/12, APVV-0140-10, APVV SK-FR-
0020-11 a grantom UK pre mladych vedeckych pracovnikov UK/420/2013.
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HOUBOVE SVETLOVODY LISEJNIKU

Jan Vondrak? , Jifi Kubasek'

" Centrum Vyzkumu Globaini Zmény, AVCR, Bélidla 4a, Brno, CR
2Botanicky Ustav, AVCR, Zamek 1, Prahonice, CR

Email: kubasek.j@czechglobe.cz

Nékteré liSejniky suchych a/nebo horskych oblasti uspofadavaji houbové hyfy a fasové burky do
vertikalnich sloupcu, které jsou obklopeny burikami fotobionta. Tato anatomie napadné pfipomina
,Zivouci kameny* u sukulent(i nap¥. rodu Lithops. Rikejme ji zde sloupcova anatomie (SA). Presna
funkce a ekologicka signifikance SA je dosud neznama. Malcolm (1995) prokazal vysokou
transmitanci hyfovych svazkd ve vertikdinim sméru, coz mlzZe naznacovat jejich moZnou
svétlovodnou funkci. Na$§ vyzkum prokazal, Zze 3 druhy liSejnikd polopoustnich oblasti Kazachstanu
(z rodl Caloplaca, Aspicilia a Acarospora) se stélkami s SA mély pfi saturaéni ozarenosti vyssi
maximalni asimilaci CO, nez sympatrické druhy s anatomii klasickou, vrstevnatou. Sou¢asné v§ak
SA druhy mély vyssi temnostni respiraci a v disledku pak vy$si kompenzacéni ozarenost nez druhy
bez SA. SA stélky byly také vyrazné silngjSi (300 — 500 uym) v porovnani se stélkamy klasické
anatomie (100 - 300 pm), coz nejspi$ ovlivni vodni rezim stélky, ktery je u liSejnika suchych oblasti
povazovan za dulezity faktor schopnosti pfeziti a kompetice. Tyto malo prozkoumané morfy
lisejnik vznikly mnohokrate nezavisle ve vzdalennych vétvich kladogramu a jejich vyskyt kopiruje
mista planety s maximalnimi letnimi sumami ozafenosti. To naznacuje, Zze muze jit v prvni fadé
o adaptaci na extrémni ozarenosti.

Podakovanie: Nas vyzkum byl podporen by Visegrad Fund“ (grant 51100753).
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VPLYV KADMIA A KREMIKA NA AKTIVITU VYBRANYCH ANTIOXIDACNYCH
ENZYMOV PRI KUKURICI SIATEJ (ZEA MAYS L.) PESTOVANEJ V IN VITRO
PODMIENKACH

Denis Liéka1, Zuzana Lukaéové1, Alexander Lux'

'Katedra fyziolégie rastlin, Prirodovedecka fakulta, Univerzita Komenského v Bratislave, Mlynska
dolina, 842 15 Bratislava 4, SR

Email: liska.denis@gmail.com

Predmetom predloZenej Studie bolo sledovat pdsobenie kremika pri znizovani oxidaéného stresu
sposobeného kadmiom pri kukurici siatej (hybrid Reduta) pestovanej v in vitro kultivaénych
podmienkach pocas 20 dni. Sledovali sme vplyv Cd a/alebo Si na rast rastlin a akumulaciu tychto
prvkov, ako aj na aktivitu vybranych antioxidacnych enzymov. Doposial publikované prace
neobsahuju dostatoéné mnoZstvo informacii o zmenach uvedenych procesov podmienenych
rozdielnymi kultivaénymi podmienkami. Pouzili sme 4 varianty: kontrola (agarom spevnené MS
médium (Murashige & Skoog, 1962)), Cd (100 pM Cd — Cd(NO3), - 4H,0), Si (5 mM Si — SiO, v
NaOH) a Cd + Si (100 yM Cd + 5 mM Si). Stanovili sme obsah Cd a Si v korerioch, ich translokaciu
do nadzemnej Casti, ako aj aktivitu vybranych antioxidaénych enzymov v 1. a 2. liste a v koreni.
Aktivitu guajakol peroxidazy (G-POX) (Fri¢ & Fuchs, 1979) a superoxid dizmutazy (SOD)
(Madamanchi et al., 1994) sme stanovovali kazdych 5 dni pocas 20 drovej kultivacie. Negativny
vplyv 100 uM Cd v MS médium sa prejavil na rastovych parametroch in vitro pestovanych rastlin
kukurice. Pozorovali sme signifikantnt redukciu dizky seminalneho korefia Cd a Cd + Si variantu v
porovnani s Si variantom. Kremik v Si variante zvysil €erstvi a suchu hmotnost nadzemnej Casti
rastlin v porovnani s ostatnymi variantmi. Nepozorovali sme zmeny v prijme a translokacii Cd
medzi Cd and Cd + Si variantom. Rastliny v Cd + Si variante akumulovali viac Si v korefioch aj v
nadzemnych &astiach v porovnani s Si variantom. Pozorovali sme tiez modulaciu antioxidaénej
odpovede mladych rastlin vCd a Cd + Si variante v priebehu in vitro kultivacie, ¢o sa prejavilo
zmenami aktivit G-POX i SOD v porovnani s kontrolou.

FRIC, F., FUCHS, W.H. 1979. Veranderungen der Aktivitat einiger Enzyme im Weizenblatt in
Abhangigkeit von Puccinia graminis tritici. Phytopathology 67: 161-174.

MADAMANCHI, N.R., DONAHUE, J.L., CAMER, C.L., ALSCHER, R.G., PEDERSEN, K. 1994.
Differential response of Cu, Zn superoxide dismutases in two pea cultivars during a short-term
exposure to sulphur dioxide. Plant Molecular Biology 26: 95—-103.

MURASHIGE, T., SKOOG, F. 1962. A revised medium for rapid growth and bioassays with
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Podakovanie: Tato praca bola podporovana Agenturou na podporu vyskumu a vyvoja na zaklade
Zmluvy . APVV-0140-10, APVV SK-FR-0020-11, agenturou VEGA 1/0817/12 a COST FA 0905.
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KONTROLNE BODY PRIJMU A TRANSPORTU KADMIA V RASTLINACH
Alexander Lux, Michal Martinka, Marek Vaculik

Katedra fyziolégie rastlin, Prirodovedecka fakulta Univerzity Komenského v Bratislave, 842 15
Bratislava, SR

Email: lux@fns.uniba.sk

Prijem a translokacia kadmia v rastline je regulovana viacerymi mechanizmami. Délezitu ulohu ma
prechod kadmia z apoplazmickej do symplazmickej oblasti rastlin, ktory sa uskutoCriuje na
viacerych miestach rastlinnych tiel. Dal$im déleZitym faktorom je prechod roztokov v ramci
vodivych pletiv a tiez urcité oblasti, ktoré mdézme oznacit terminom bezpeénostné zény (safety
zones). Kontrolné body vstupu sa vyskytuju na viacerych miestach korena: v korefiovej Ciapocke,
pri vstupe do rizodermy a korefovych vlaskov, v exoderme, endoderme, pri prechode z endodermy
cez pericykel do xylému. Samostatné kontrolné body sa nachadzaju pri napojeni boénych korefiov,
kde sa vyskytuje tzv. golier kratkych endodermalnych buniek a bezpeénostna zoéna kratkych
trachealnych elementov. Podobna $truktdra vodivych zloZiek xylému je tiez pri prechode z korefia
do stonky, kde sa meni vzor vodivych pletiv a je tu tiez dblezita bariéra transportnych procesov.
Nasledné kontrolné body su v nddoch, v oblasti koncov Ziliek v listoch, medzi stonkou a kvetom, pri
transporte medzi sporofytom a gametofytom ako aj pri napojeni embrya. VSetky tieto kontrolné
body, ktoré su v réznej miere vyvinuté pri jednotlivych druhoch, prispievaju k heterogenite prijmu a
transportu kadmia do jednotlivych organov réznych druhov.

Podakovanie: Tato praca bola podporovana Agenturou na podporu vyskumu a vyvoja na zaklade
Zmluvy ¢é. APVV-0140-10, APVV SK-FR-0020-11a agenturou VEGA 1/0817/12 a je
sti¢astou COST FA 0905.
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VNUTRODRUHOVE ROZDIELY VO FORMOVANi APOPLAZMICKYCH BARIER
ENDODERMY POZITIVNE KORELUJU SO SENZITIVITOU VOCI NIKLU A
KADMIU

Michal Martinka1'2, Milada Ciamporové1, Roderik Fiala1, Viadimir Repka1, Jan Pavlovkin'
1Botanicky ustav, Slovenska akadémia vied, Dubravska cesta 9, 845 23 Bratislava, SR

’Katedra fyziolégie rastlin, Prirodovedecka fakulta, Univerzita Komenského v Bratislave, Mlynska
dolina B2, 842 15 Bratislava, SR

Email: martinkambio@yahoo.com

Endodermalne bunky korefiov cievnatych rastlin reaguju na pritomnost toxickych latok skorSou
diferenciaciou s cielom zabranit prijmu takychto latok a udrzat homeostazu organizmu. Suc¢astou
diferenciacie endodermy je aj tvorba apoplazmickych bariér, z ktorych zna€ne UGc€innou je najma
depozicia suberinovej lamely. Na zaklade pozorovani reakcii hybridov kukurice siatej (Zea mays
L.) na pritomnost dvojmocnych katiénov tazkych kovov (kadmium, nikel) je zrejmé, Ze kym na
kadmium reaguju endodermalne bunky mohutnou depoziciou suberinu, tak na nikel len slabym
depozitom. Pritomnost oboch kovov su€asne sa neprejavila synergicky pri tvorbe suberinovej
lamely. Vyrazna je vnutrodruhova variabilita v citlivosti vo¢i kadmiu a niklu. Citlivost hybridov
pozitivne koreluje s vyvinom apoplazmickych bariér (¢im vacsia citlivost rastlin, tym skorsia
ontogenéza endodermy), a zaroven negativne koreluje s produkénymi charakteristikami po vplyve
testovanych kovov.

Podakovanie: Tato praca bola podporovana Agenturou na podporu vyskumu a vyvoja na zéklade

Zmluvy ¢. APVV-0140-10, agenturou VEGA (grant &. 2/0023/13 a 1/0817/12) a MAD medzi SAV a
Ukrajinskou AV, projekt ¢. 17.
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VPLYV TOXICKYCH PRVKOV NA RAST A VYVIN VYBRANYCH DRUHOV
LIECIVYCH RASTLIN JUZNEJ AFRIKY

Marek Vaculik1, Sona Pastorkové1, Alexander Lux1, Manoj G. Kulkarniz, Johannes Van
Staden

"Katedra fyziolégie rastlin, Prirodovedecka fakulta Univerzity Komenského v Bratislave, Mlynska
dolina B2, 842 15 Bratislava, Slovensko

2Research Centre for Plant Growth and Development, School of Life Sciences, University of
KwaZulu-Natal Pietermaritzburg, Scottsville, South Africa

Email: vaculik@fns.uniba.sk

Juzna Afrika patri medzi oblasti s velkou biodiverzitou rastlinnych a aj ZivociSnych druhov. Vdaka
rozmanitym klimatickym podmienkam sa tu na relativne malom Gzemi vyskytuje viacero typov
biotopov. V regione juznej Afriky rastie vela réznych endemickych rastlinnych druhov, ktoré sa
vyznacuju pritomnostou sekundarnych metabolitov délezitych z farmaceutického hladiska, a preto
je stale v tejto oblasti tradicné ludové liecitelstvo, popri zapadnom type mediciny, uznavanou
a vyuzivanou formou terapie. Z dévodu masivnej industrializacie oblasti, stale viac sa rozvijajucej
banskej €innosti a nasledného uskladrovania priemyselnych odpadov, stale narasta obsah tazkych
kovov v prostredi. Domorodi lieCitelia vo svojej lieCebnej terapii vyuzivaju rastliny, ktoré sa
prirodzene vyskytuju vtomto prostredi a ktoré vo svojich pletivach mézu akumulovat zvySené
mnozstva toxickych prvkov. Cielom nasho S$tddia bolo objasnit vplyv kadmia (Cd) ako
neesencialneho a zinku (Zn) ako esencialneho tazkého kovu, ktory vo zvySenej koncentracii
posobi toxicky, na rast a vyvin vybranych lie¢ivych rastlinnych druhov fléry juznej Afriky. ZvySeny
prijem aakumulacia Cd aZn vrastlinnych organoch, ktoré su predmetom zberu, mézu
predstavovat riziko pri lieCebnej terapii pomocou tradi€énych etnofarmakologickych pripravkov.

Podakovanie: Praca bola podporena Agenttrou na podporu vyskumu a vyvoja na zaklade zmluvy
¢. APVV-0140-10, APVV SK-ZA-0007-07; APVV SK-FR-0020-11; APVV SK-CN-0016-12; dalej
grantom VEGA 1/0472/10, bola sucéastou bilateralneho projektu podporeného National Research
Foundation RSA (South Africa) a taktieZ je sucastou akcie COST FA 0905.
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INHIBICE FOTOSYNTEZY RASY KLEBSORMIDIUM SP. KULTIVOVANE

VE FOTOBIOREAKTORU: ANALYZA FOTOCHEMICKYCH A o
BIOCHEMICKYCH PROCESU V ZAVISLOST NA OPAKOVANEM RADIACNIM
STRESU

Peter Vaczi, Ludék Sehnal, Milos Bartak

Oddéleni fyziologie a anatomie rostlin, Ustav experimentalni biologie, Pfirodovédecka fakulta,
Masarykova univerzita, Kotlarska 2, 611 37 Brno, CR

Email: vaczi@sci.muni.cz

Mnohé z kosmopolitnich druhd fas jsou schopny pfezivat v podminkach extrému prostfedi. V této
studii jsme se zaméfili na hodnoceni vlivu opakovaného radiaéniho stresu na fotosyntetické
procesy zelené vlaknité fasy z rodu Klebsormidium sp. (CCALA, kmen 859) pochazejici z mokradu
v okoli jezera Monolith (ostrov Jamese Rosse, Antarktida). Kultivace a expozice fas probihala
laboratofi ve fotobioreaktoru za nizSich teplot kultivace (10C) a ozafenosti 100 pmol.m?2s™
fotosynteticky aktivnim zarenim pfi fotoperiodé 16/8h den/noc. V expozi¢nim experimentu byla
kultura v prdbéhu tfi dnli opakované vystavena radiac¢nimu stresu 3000 pmol.m'z.s'1 po dobu 4h
s naslednou fazi regenerace (4h) se zachovanim fotoperiody. V priibéhu kultivace a expozice byla
mérfena rychlost rastu kultury (ODggo, OD735). Zmény ve fotosyntetické aktivité byly zaznamenavany
pomoci méfeni indukované fluorescence chlorofylu (F;, @) a méfenim zmén rychlosti vyvinu
kysliku (OER). V pribéhu expozice byly odebirany vzorky pro analyzy zmén pigmentového slozeni
(chl a, chl b, karotenoidy). Zmény sledovanych parametr(i ukazuji na postupné sniZzovani rychlosti
obnoveni fotosyntetickych procest po opakovanych epizodach fotoinhibice. Zarover Ize
konstatovat vysokou miru tolerance fotosyntetického aparatu Klebsormidium sp. v0ci
kratkodobému radiacnimu stresu.

Podékovéni: Studie byla podpofena infrastrukturou projektu MSMT & LM2010009 CzechPolar.
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Sekcia 9: Interakcie rastlin s organizmami

SEKUNDARNY METABOLIZMUS LISAJNIKOV

SECONDARY METABOLISM OF LICHENS
Martin Ba(':kor1, Miriam Baékorova’
' Safarik University, Faculty of Science, Manesova 23, 041 67 KoSice, Slovak Republic

2 University of Veterinary Medicine and Pharmacy, Komenského 73, 041 81 KoSice, Slovak
Republic

Email: martin.backor@upjs.sk

Secondary metabolites of lichens are organic compounds which are not directly involved in the
normal growth, development and reproduction of these symbiotic organisms. They, for the most
part, have ecological roles as they are used in defence against predators, parasites and diseases,
to facilitate reproduction (attractive smells or colours) or to regulate competition between species.
In contrast, primary metabolites of lichens, including amino acids, nucleotides, proteins,
carbohydrates and lipids are not specific to the lichens as they also occur in free-living algae, fungi
and higher plants. Lichen secondary metabolites are produced by the mycobionts and their
presence is mostly restricted to the lichens themselves. Lichen secondary metabolites are
deposited on the surface of hyphae, as well as lichen algae, typically constituting 0.1 to 5.0 % (w/w)
of thallus dry weight. Thus far, more than 1000 secondary metabolites are known to occur in
lichens, with only approximately 7 % of them having been discovered in other organisms, including
other fungi or higher plants.

Secondary metabolites of lichens are considered to have important biological and
ecological roles. These roles include mostly antimicrobial activity, allelopathy, antiherbivory,
chelating of heavy metals and light screening. These compounds have also important
pharmaceutical potential.

Acknowledgements: This work was financially supported by Slovak Grant Agency (VEGA
1/1238/12).
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KRMENIE MASOZRAVEJ RASTLINY DROSERA CAPENSIS ZVYSUJE JEJ
FOTOSYNTETICKU UCINNOST

Miroslav Krausko1, Andrej Pavlovié1’2, Michaela Libiakové1, Lubomir Adamec®

'Katedra fyziolégie rastlin, Prirodovedecka fakulta, Univerzita Komenského v Bratislave, Mlynska
dolina B2, 842 15, Bratislava, SR,

20ddsleni biofyziky, Centrum region Hana pro biotechnologicky a zemédélsky vyskum,
Prirodovédecké fakulta, Univerzita Palackého v Olomouci, Slechtitelii 21, 783 71, Olomouc, CR

% Botanicky tstav AVCR, Ustav ekologie rostlin, Dukelska 135, CZ-379 82, Trebori, CR

Email: krausko86@gmail.com

V naSom projekte sme sa zamerali na masozZravost rosicky Drosera capensis komplexne od
vabenia koristi, jej travenie, prijem Zivin az po zisk z prijatych prvkov vo forme zvySenej
fotosyntézy. Zistili sme, Zze Cervena farba nie je kluGovym faktorom pri vabeni koristi. Analyza
enzymatickej aktivity traviacej tekutiny odhalila indukciu proteolytickych enzymov koristou
a kyslych fosfataz a fosfodiesteraz koristou aj mechanickou stimulaciou tentakul. Analyzou
prvkového zloZenia koristi a nadzemnej biomasy rastlin sme zistili prijem prvkov P, N a K. Mg sa
pravdepodobne neprijimal a Ca bol dokonca vyluéovany rastlinou do traviacej tekutiny. Zistili sme
silnt korelaciu medzi rychlostou fotosyntézy (Ay) a obsahom P a N v listovom pletive. Rastliny,
ktoré dostavali korist navySe, mali vys$Sie hodnoty Ay a tiez vysSi efektivny fotochemicky kvantovy
vytazok fotosystému Il (Ppg)). Nekfmené rastliny mali niz$i pomer chlorofylov ku karotenoidom, ¢o
koreluje s vy8Simi hodnotami NPQ tychto rastlin. Kimené rastliny mali maximalny fotochemicky
kvantovy vytazok PSII blizky hodnotam 0,83, ktoré sa povazuju za optimalne. NizSie hodnoty tohto
parametra u nekfmenych rastlin sU spojené s nedostatkom Zivin. Stechiometrické pomery prvkov
N, P a K indikuju, Ze nekfmené rastliny boli limitované prvkami P a N. Efektivny prijem P aN z
koristi spdsobil, Ze kfimené rastliny boli v raste limitované skér nedostatkom K.

Podakovanie: Tato praca bola podporena grantom VEGA 1/0520/12
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PHYTOHORMONES PRODUCED BY LEPTOSPHAERIA MACULANS AS
EFFECTORS IN PLANT SIGNALLING PATHWAYS

Hana Krutinova, Vladimir Sasek, Eliska Motlova, Petre Dobrev, Vaclav Motyka, Lenka
Burketova

Institute of Experimental Botany AS CR, Rozvojova 263, 165 02 Praha 6, Czech Republic

Email: hana.krutinova@centrum.cz

Plants are constantly challenged by a variety of pathogenic organisms. In comparison to the width
of this threat, only a very small number of plants is infected. It is known that plant’s defence
response to pathogen attack is mediated by certain phytohormones such as salicylic acid, jasmonic
acid and ethylene. Other hormones, such as abscisic acid, auxins, gibberellins and cytokinins are
also known to participate in defence response to a lesser extent. Some of the hormones stimulate
the defence response whilst others repress it. Many pathogens have developed mechanisms which
manipulate hormone signalling of the plant, mainly secreted proteins. We were interested whether
pathogens directly synthesise phytohormones that could interfere with plant hormone signalling
pathways. Surprisingly, using LC-MS analysis we identified high levels of several phytohormones in
the mycelium of fungal pathogen Leptosphaeria maculans. Subsequently, we searched for genes
that might participate in phytohormone biosynthesis in L. maculans. Using bioinformatic tools we
identified candidate genes which show sequence similarity with Arabidopsis genes known for their
participation in phytohormone biosynthesis pathway. Binary vectors designed to knock down
candidate genes by post-transcriptional gene silencing were introduced into L. maculans using
Agrobacterium mediated transformation. These knock down mutants may help us to find out
whether hormones produced by the pathogen play any part in the plant-pathogen interaction.
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Sekcia 10: Voda a mineralna vyZiva rastlin

INVITED LECTURE

REASSIMILATION OF AMMONIUM IN LOTUS JAPONICUS

REASIMILACIA AMONIAKU V LOTUS JAPONICUS
A.J. Marquez, M. Betti, C.M. Pérez-Delgado, M. Garcia-Calderén, A. Credali, J.M. Vega

Departamento de Bioquimica Vegetal y Biologia Molecular, Facultad de Quimica, Calle Profesor
Garcia Gonzélez, 1. 41012-Sevilla, Spanielsko

E-mail: cabeza@us.es

V prednaske budu zhrnuté niektoré sucasné vysledky tykajuce sa analyzy dvoch biosyntetickych
drah uvolfiujucich v rastlinnych pletivach amoniak, ktory v nich musi byt nasledne reasimilovany.
Na jednej strane ide o process fotorespiracie, na druhej strane je to odburavanie asparaginu
pomocou asparaginazy. Oba procesy boli Studované v modelovej rastline Lotus japonicus.
Pouzitim mutantov fotorespiracie deficitnych vo funkénej plastidovej izoforme glutamine syntetazy
(GS2), bolo mozné sledovat zmeny na urovni transkiptomiky a metabolomiky suvisiace s
akumulaciou amoniaku pri fotorespiracii rastlin. Vysledky poukazuju na existenciu koordinovanej
regulacie génov fotorespiracie (1). Dalie vysledky ukazuju suvislost fotorespiracie a funk&nosti
nodulov v tejto rastline, obzvlast v mutnatoch deficitnych na funkénd GS2 (2). Nakoniec bude
prezentovany vplyv iénov draslika (K*), ako nevyhnutného kofaktoru na funkciu NSE1, &o je najviac
zastlpena izoforma K'-zavislej asparaginazy z L. japonicus (3), ako aj spdsob akym bola vyuzita
metdda reverznej genetiky (TILLING) na pochopenie vyznamu tejto izorofmy enzymu pre rast,
vyvin a produkciu semien (4).

Podakovanie: Autori dakuju za finanénu podporu projektov EU EXPERT (ITMS koéd:
261 10230056),VP1 0-CVI-6368 a BIO-163 od Consejeria de Economia, Innovacién y Ciencia, Junta
de Andalucia, Spanielsko.

pgrez-Delgado CM et al. (2013), Plant Physiol. (in press)
@ Garcia-Calderén M et al. (2012), Mol. Plant Microbe Interact. 25: 211-219.
® Credali A, Diazet al. (2011), Planta 234: 109-122.

“Credali A, et al. (2013), Plant Cell Physiol. 54: 107-118.
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HYDRAULICKE PRIZPUSOBENI HYBRIDNiHO TOPOLU K
PODMINKAM SUCHA, ZASTINENi A HNOJENI

Lenka Plavcova'?, Uwe G Hacke'
’Department of Renewable Resources, University of Alberta, T6G 2E3 Edmonton, Alberta, Kanada

?soucasna adresa: Institut fiir Systematische Botanik und Okologie, Ulm Universitét, Albert-
Einstein-Allee 11, D-89081 Ulm, Némecko

Email: lenka.plavcova@uni-ulm.de

Variabilita v anatomii a hydraulické funkci xylému je pomérné dobfe prostudovana mezi ruznymi
druhy dfevin, coz umoznilo identifikaci zajimavych ekofyziologickych zavislosti souvisejicich
s vodnim provozem rostlin. Mnohem méné pozornosti bylo vénovano studiu schopnosti téhoz
druhu pfizpUsobit vlastnosti xylému rliznym ristovym podminkam, ackoliv znalost tohoto fenoménu
je velmi dulezita, napfiklad v otdzce dopadu méniciho se klimatu na rast rostlin. V nasi studii jsme
proto analyzovali hydraulickou aklimaci xylému u semenackl hybridniho topolu. Semenacky byly
vystaveny zastinéni, omezené zalivce nebo pfidavku vy$sich davek dusiku po dobu 5 tydnd.
Odlisnosti v rustu, struktufe a funkci xylému byly nasledné méreny ve vzorcich odebranych
z hlavniho kminku ve dvou odliSnych vyskach. Bylo zjiSténo, Ze velikost listové plochy je pfimo
umérna velikosti plochy pficného prifezu xylémem, ktera tésné koreluje s absolutni hydraulickou
vodivosti kminku. Ackoli mGze byt takto zménény rust povazovan za jeden z projevt hydraulické
aklimace, byly pozorovany i dalsi dllezité odliSnosti v anatomickych a fyziologickych parametrech
xylému. Napfiklad hodnoty nachylnosti xylému ke kavitaci (Psy) se pohybovaly v rozmezi od -1.71
do -0.15 MPa a byly prekvapivé tésné korelovany s hustotou dfeva, coz muze souviset s nutnosti
stabilizovat a chranit choulostivé membrany dvojtecek.

Podékovani: Prace byla podpofena grantem Alberta Ingenuity. LP vdéci za financni podporu
University of Alberta a Ceskoslovenské spole¢nosti pro védu a uméni v Edmontonu.
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Sekcia 12: Ekologicka bioldgia rastlin a globalne klimatické zmeny

INVITED LECTURE

GLOBALNIi ZMENA - VYZVA PRO EKOFYZIOLOGII ROSTLIN

Michal V. Marek, Mirka Sprtova, Dalibor Janous, Otmar Urban, Karel Klem, Radek Pokorny,
Marian Pavelka, Michal Oravec, Alexander A¢

Centrum vyzkumu globalni zmény AV CR, v.v.i. - CZECHGLOBE, Bélidla 3a, 603 00 Brno, CZ
Email: marek.mv@czechglobe.cz

Globalni zména nejCastéji chapana jako globalni zména klimatu je v sou¢asné dobé velkym
fenoménem. Rostliny jsou samozfejmé témito zmé&nami postizeny velmi silné. Nelze jednoznacné
fici, ze globalni zména je jen negativnim jevem, plasticita reakci rostlin adaptaéni mechanismy do
vede k velkym adaptacim. Pfesto zdstava mnoho otazek nezodpovézeno a predevsim diky jisté
metodické opoZdénosti ekofyziologie rostlin. To se v posledni dobé velmi razantné méni a do
oboru pronikaji nové metodické postupy a techniky, které dovedou rozkryvat podstatu reakci
rostlin, jejich spole€enstev na probihajici globalni zménu. Vyzkum dopadd globalni zmény iniciuje
pouzivani novych metod jako je pfimé meéfeni toki CO, do ekosystému metodou ,eddy
covariance” aplikace environmentalni metabolomiky, které identifikuje vyskyt jednotnych metabolit(
v pfimé korelaci na pusobeni konkrétniho faktoru prostfedi a aplikace procesového zobrazovani
metodami DPZ.

Velmi vyraznym projevem globalni zmény je vyrazny a pomérné rychly narust atmosférické
koncentrace CO,.To se okamzité odrazi ve fotosyntetické asimilaci. Velmi zavaznym poznatkem se
jevi ta skute€nost, Ze postupna reakce rostlin na ménici se koncentraci CO, je vyrazné ovlivnéna
mikroklimatickymi prvky jako je napfiklad typ slune¢ni radiace, tedy pfima versus difuzni. Reakce
rostlin na pusobeni zvySeného CO, je vyrazné odliSna za podminek difuzni ¢i pfimé slunec¢ni
radiace. Pfedpokladany narGst oblacnosti v souvislosti s globalnim oteplovanim muize snizovat
stimulaéni efekt CO, na asimilaci CO,, Vyraznou reakci na pusobeni zvy$eného CO, je uzavfeni
praduchl a tim i zvySena efektivnost vyuziti vody ve fotosyntéze, resp. produkci biomasy. Zvyseny
pfikon UV radiace je dal$im z projevu globalni zmény. UV zafeni zmirfiuje negativni vliv sucha
protoZe podporuje zavirani priduchu u rostlin.
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Sekcia 1: Bunkova biolégia a cytologia

PRIJEM A DISTRIBUCE 2,4-D A FLT BUNECNOU SUSPENZI BY-2
Zdenék Stépan, Marek Klems, Ladislav Havel
Ustav biologie rostlin AF, MENDELU Brno, Zemédélska 1, Brno 613 0,

Email:lhavel@mendelu.cz

Zivotni procesy rostlin jsou ovlivnény na véech urovnich organizace pfitomnosti xenobiotik. Pro
pochopeni jejich negativniho plsobeni je nezbytné studium mechanismu pfijmu na bunécné
urovni. Cilem této prace bylo porovnat pfijem a hromadéni 2,4-dichlofenoxyoctové kyseliny,
substratu nezbytného pro déleni a rast bunék BY-2 suspenze s absorpci a akumulaci fluoranthenu,
toxické latky, ktera kontaminuje Zzivotni prostfedi a negativné ovliviiuje bunééné déleni. Byla
sledovana kinetika pfijmu a distribuce obou cizorodych latek znagenych "“C-izotopem uhliku (1 uM
2,4-D, 1 uyM FLT), jejich metabolismus a distribuce v burikach. Buriky suspenze byly oddéleny z
media a za vyuziti vakuové infiltrace byla sledovana akumulace 14C-aktivity v protoplastu a
bunécéné sténé. Porovnani dynamiky pfijmu 2,4-D a FLT ukazuje, ze pfijem 2,4- D ve srovnani s
FLT vykazuje kinetiku Michaelis- Mentenové a potvrzuje pfijem usnadnénou difazi. FLT je
pfijimano prostou difuzi. 2,4-D se akumulovala v protoplastu bunék i v bunééné sténé, FLT byla
zaclenéna do protoplastu a mirné metabolizovana ve srovnani s 2,4-D. Rozdil v kinetice pfijmu,
metabolismu a akumulaci pouZzitych latek ur€uje miru jejich toxicity.

Podékovani: Prace byla podporovana rfeSenim projektu. IP 16/2012 IGA AF MENDELU Brno.
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VARIABILITA VO VELKOSTI GENOMU POTOMSTVA ALOPOLYPLOIDNYCH
TAXONOV ONOSMA ARENARIA S.L: A O. PSEUDOARENARIA S.L.
(BORAGINACEAE).

Vladislav Kolaréik, Tatiana Kaémarova, Pavol Martonfi

Katedra botaniky, Ustav biologickych a ekologickych vied, Prirodovedecka fakulta, Univerzita P. J.
Safarika, Manesova 23, 041 67 KoSice, SR

Email: viadislav.kolarcik@upjs.sk

Rod Onosma je v Eurépe zastupeny dvoma taxénmi alopolyploidného pdvodu, O. arenaria s.l. a
O. pseudoarenaria s.I. Obidva su charakterizované bimodalnymi chromozémovymi sadami
zlozenymi z velkych (L) a malych (S) chromozémov, tie pochadzaju od ancestralnych taxénov
z odlisnych evoluénych linii rodu. Onosma arenaria s.I. ma 2n=12L + 8S a O. pseudoarenaria s.l.
2n=12L + 14S chromozoémov. V tejto praci bol pomocou metddy prietokovej cytometrie stanoveny
obsah jadrovej DNA (2C-hodnota) 242 semien oboch taxénov pochadzajucich z materskych rastlin
zbieranych na 39 prirodzenych populaciach. Na zaklade ziskanych udajov bola vyhodnotena miera
variability obsahu jadrovej DNA na populaénej urovni a v ramci populacii. Populaéné priemerné
hodnoty obsahu DNA varirovali 1,28-nasobne pri O. arenaria s.l. a 1,36-nasobne pri
O. pseudoarenaria s.I. Na vnutropopulacnej urovni bol pri oboch taxénoch zaznamenany znaény
rozsah v obsahu DNA, v mnohych pripadoch prekrocil hranicu chybovosti zvolenej metody a je
preto pripisany realnym rozdielom v obsahu DNA semien. Pri O. arenaria s.|. boli najdené
vnutropopulaéné rozdiely obsahu DNA v rozsahu 3,8-21,8% a pri O. pseudoarenaria s.l. v rozsahu
6,3%-35,0%. Najdené rozdiely v obsahu DNA alopolyploidnych taxénov su diskutované na pozadi
mikroevoluénych procesov, ktoré viedli k formovaniu oboch taxénov a reprodukénych systémov,
ktoré pri nich vznikli. Vysledky napomézu k poznaniu komplikovanej evolucie O. pseudoarenaria
s.l.a O. arenaria s.|.

Podakovanie: Praca bola podporena agentirou VEGA (grant ¢. 1/0173/11).
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Sekcia 2: Vyvinova biolégia a morfogenéza

VYUZITi MODELOVYCH ROSTLIN K FUNKCNi ANALYZE CHMELOVYCH
GENU REGULUJICICH BIOSYNTEZU FARAMACEUTICKY VYZNAMNYCH
PRENYLOVANYCH FLAVONOIDU

Tomas Kocabek, Jaroslav Matousek

B:iologické centrum AVCR, V.V.IL, Ustav molekularni biologie rostlin, BraniSovska 31/1160, 370 05
Ceské Budéjovice

Email: kocabek@umbr.cas.cz

V nedavné dobé jsme izolovali nékolik regulacnich genl UGcastnici se tvorby farmaceuticky
vyznamnych prenylovanych flavonoid( v lupulinovych Zlazkach chmele otacivého (Humuls lupulus
L.). Jedna se prevazné o transkripéni faktory ze skupin R2R3Myb, bHLH, WD40 a WRKY. Bylo
Zjisténo, Ze tyto faktory funguji v komplexech a nékteré mohou pusobit i jako inhibitory. Abychom
se co nejvice dozvédéli o jejich funkci, pokusili jsme se navodit jejich overexpresi v rostlinach.
JelikoZz chmel je obtizné transformovatelna rostlina, vyuzili jsme modelovych rostlin (Arabidopsis
thaliana, Nicotiana tabacum), které se daji snadno transformovat a zarovef jsme provedli
komplementaéni studii s vyuzitim mutantt Arabidopsis. Zjistili jsme, Ze na Urovni WDR a bHLH
faktord je jasna funkéni analogie chmelovych faktort s obdobnymi faktory u Arabidopsis, avSak u
jinych skupin jsou chmelové transkripéni faktory zapojeny do specifického procesu pro metabolom
chmelu. Napfiklad transkripéni faktor HIWRKY1 je pravdépodobné zapojen do inhibice
antokyanové drahy v lupulinovych Zlazkach.

Podékovéni: Tato prace byla financovéna za podpory projektu GACR 13-03037S, institucionaini
podpory RVO:60077344 a s pfispénim projektu MODBIOLIN FP7-REGPOT-2012-2013-1316304
na rozvoj infrastruktury.
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PATTERN OF TNSERK1 EXPRESSION IN EMBRYOGENIC AND NON-
REGENERATIVE CULTURES OF TRIFOLIUM NIGRESCENS (VIV.)

Maria Pilarska', Jan Salaj’, Przemystaw Malec®, Robert Konieczny*
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Histological studies, in situ hybridization and quantitative RT-PCR analyses were performed to
study the relationship between the expression of SERK7 gene and regenerative potential of
Trifolium nigrescens explants. Direct somatic embryogenesis (SE) and embryogenic (EC) and non-
regenerative callus (NRC) was initiated from cotyledonary-staged zygotic embryos (CsZE) on
medium containing 0.5 mg.l'1 NAA and 2.0 mg. I"  2-iP. Direct SE was induced from single
epidermal cell of CsZE and it was preceded by high accumulation of TnSERKT transcript in SE-
competent cells. In case of embryoids of zygotic-like morphology high level of ThSERK1
expression was observed in all embryonic cells throughout development. In contrast, the embryoids
of abnormal morphology had shown TnSERK17 expression only at the very early stages of
development. Also the cells of CsZE not involved in SE formation lacked detectable ThSERK1
hybridization signal. Within callus, the TnSERK1 was restricted to the cells of meristematic clumps
which were located either at the periphery of tissue (EC) or in its inner regions (EC and NRC).
Occasionally, TnSERK1 was also found in cambium-like cells of xylogenic nodules scattered
randomly throughout the explant. Peripheral cells of callus rich in TnSERK1 transcript regenerated
embryoids with expression pattern similar to those observed in direct SE. Semi-quantitative RT-
PCR analysis revealed that the embryogenic explants displayed about one-third higher rate of
TnSERKT1 expression than non-regenerative ones.

Acknowlegment: MP and RK appreciate SAIA for support their research stay at the IPGB SAS,
Nitra.
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REGULACE VSTUPU DO MITOZY U ROSTLIN — OVLIVNENi MORFOGENNICH
PROCESU

Hana Sevéikova, Hana Konradova, Petra Maskova, Petra Vojvodova, Helena Lipavska

Katedra experimentalni biologie rostlin, Pfirodovédecka fakulta UK v Praze, Vinicna 5, 12844
Praha 2, Ceska republika

Email: hana.sevcikova@natur.cuni.cz

Porozuméni regulaci priibéhu bunééného cyklu ma zasadni vyznam pro pochopeni fungovani celé
fady dal$ich procesl probihajicich v rostlinach. Kli¢ovou roli v regulaci morfogennich procesut hraje
zména polarity bunécného déleni, pfesna regulace bunécného déleni je pro spravny vyvoj
rostlinného téla nepostradatelna. U vysSich rostlin byly nalezeny dvé rodiny proteinkinaz zapojené
do Fizeni vstupu buriky do mitézy, CDKA a CDKB (typicka pouze pro rostliny). Dulezitou roli
v regulaci aktivity CDK hraje jejich fosforylace (inaktivace) a defosforylace (aktivace), ktera je
zprostfedkovavana WEE1 kinazou a CDC25 fosfatazou. Rostliny tabaku (Nicotiana tabacum L.)
transformované Spcdc25 (cdc25 ze Schizosaccharomyces pombe) vykazuji vyrazné morfologické i
fyziologické zmény, napf. organogenezi de novo. V této studii se zamé&fujeme na sledovani vlivu
zasahu do regulace bunééného cyklu na morfogenni procesy.

Préce byla podpofena Ministerstvem $kolstvi, mlédeze a télovychovy CR (MSM 0021620858),
Grantovou agenturou Univerzity Karlovy (GAUK 387011) a Univerzitou Karlovou v Praze (SVV
265203/ 2013).
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MODIFIED METHOD FOR ISOLATION OF MAIZE PROTOPLASTS

Anna Kakos$ova, Daniela Kakoniova, Ivan Zelko, Karin Kollarova, Zuzana Vatehova, Danica
Kucerova, Desana LiSkova

Institute of Chemistry SAS, Dubravska cesta 9, 845 38 Bratislava

Email: ivanzelko@yahoo.com

Plant protoplasts are a useful tool for investigating cell wall regeneration, cell division and
differentiation. They show physiological perceptions and responses to hormones, metabolites,
environmental cues, and pathogen-derived elicitors, similar to cell-autonomous responses in intact
tissue and plants. The objective of the present work was to improve the protoplast isolation and
purification technique from maize leaves and roots for their further utilization in experiments aimed
on cell wall formation in contaminated conditions. Fast and simple procedure has been established
to obtain homogeneous, active, and responsive mesophyll protoplasts from leaves of Zea mays
var. Almansa (cadmium tolerant) and var. Novania (cadmium sensitive) as well as from roots
cultured in vitro using modified enzyme solution.

Acknowledgements: This study was supported by the Slovak Research and Development Agency,
contract No. APVV-0140-10, by the Slovak Grant Agency for Science (No. 1/0817/12) and COST
Action FA-0905.
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Sekcia 3: ,0miky" — genomika, transkriptomika a proteomika

JAKOU ENZYMOVOU AKTIVITU MAJi ROSTLINNE FOSFOLIPASY C?

Zuzana Krékova'?, Jitka Brouzdova', Olga Valentova?, Jan Martinec'
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2Labora{or’ rostlinné enzymologie, Ustav biochemie a mikrobiologie, VSCHT, Technické 5, 16628,
Praha, CR
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Fosfolipidy tvofi podstatnou ¢ast biologickych membran. Hlavnimi enzymy $tépici fosfolipidy jsou
fosfolipasy, které hraji klicovou roli v rostlinnych fosfolipidovych signalnich drahach. Jsou
aktivovany béhem reakce na bioticky a abioticky stres. Nespecificka fosfolipasa C (NPC) je novym,
nedavno objevenym enzymem. V Arabidopsis existuje Sest gent kddujicich NPC1-6. Z nich byly
dosud blize popsany pouze dvé isoformy - NPC4 a 5, které jako substrat preferuji fosfatidylcholin a
preméniuji ho na diacylglycerol. Cilem projektu je charakterizace biochemickych vlastnosti dal$ich
isoforem — NPC1, 2 a 6, od substratové specifity, vlivu iontd az po optimalni teplotu &i pH, pomoci
méfeni aktivity expresnich proteind.

Kodujici sekvence NPC1, NPC2 a NPC6 byly klonovany do expresniho vektoru pET30
s His6 kotvou na N i C koncich. Fuzni proteiny byly produkovany v E.coli (BL21) a nasledné
purifikovany pomoci afinitni chromatografie.

Béhem postupu byla vyzkouSena cela fada podminek. Byl pfipraven aktivni protein NPC4,
ktery nam slouzil jako pozitivni kontrola. Rovnéz jsou Uspé&Sné produkovany expresni proteiny
NPC2 a NPCG6, zatim se vSak nepodafilo nastavit optimalni podminky pro stanoveni jejich
enzymové aktivity.

Podékovani: Prace byla podporena grantem GACR &. P501/12/1942.
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$TUDIUM PSENIENYCH PROTEINOV POMOCOU DVOJROZMERNEJ
ELEKTROFOREZY

Sona Fekecsova, Martin Hajduch
Ustav genetiky a biotechnoldgii rastlin SAV, Akademicka 2, P.O. BOX 39A, 950 07 Nitra, SR

Email: sona.fekecsova@savba.sk

Proteomické pristupy v kombinacii s dvojrozmernou elektroforézou, hmotnostnou spektrometriou a
bioinformatickymi analyzami predstavuju v su€asnosti vhodné a zaroven bezne pouzivané metddy
v oblasti vedeckého vyskumu. Ich velkou vyhodou na rozdiel od imunologickych metéd je, Ze
proteomické techniky vytvaraji nové moznosti pre komplexné posudenie proteinu. Vdaka
vysokému rozlieniu (zhruba 10 000 proteinov), jeden spot na géle zodpoveda jednému proteinu

11

V nasej praci sme sa zamerali na tvorbu kvantitativnej proteinovej mapy proteinov
pSeni¢ného zrna - pSenice letnej formy ozimnej (Triticum aestivum L.) dvoch slovenskych odréd
Viginta a KoSutka. PSenica ako vyznamna svetova polnohospodarska komodita predstavuje hlavny
podiel v pekarsko-pecivarenskom priemysle. Vyuzitie pSenice je vdaka jedine¢nému suboru
proteinov, gliadinov (Gli) a gluteninov (Glu), ktoré tvoria Specificku viskoelasticki hmotu — lepok,
vdaka ¢omu pSeni¢né vyrobky ziskavaju typicky charakter [2]. AvSak, proteiny pSenice su
zodpovedné aj za vznik potravinovych a respiratnych alergii (astma pekarov) a intolerancia
(celiakia). Za pbdvodcu pekarskej astmy je zodpovedny pSeniény protein zfrakcie vo vode
rozpustnych albuminov [3]. Vztah medzi prepuknutim celiakie a prijmom lepku je znamy uz dlhé
desatrocia, avSak presny mechanizmus vzniku celiakie nie je Uplne objasneny [4]. Prave intenzita
vyskytu jednotlivych peptidov v ramci jednotlivych odréd pSenice nasledna porovnavacia analyza
a Studium jednotlivych alergénov pSeni¢ného zrna nam poskytne komplexny pohlad na vSetky
doposial' zname alergény pSenice.

[1] Kellner R.L.F., Meyer H.E., Wiley V.CH., John Wiley & Sons, 2nd, 1999, 325.
[2] Payne P.l., Holt L.M., Jarvis M.G., Jackson E.A., Cereal Chem. 1985, 62,319-326.
[3] Blands J., Diamant B. Kallos, P., Int Arch Allergy Appl Immunol. 1976, 52, 392—-406.

[4] Michalik I., Galova Z.Vyzivna a tech. kvalita rastl. produktov a ich potr.vyuz. 2006, 68—101.
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VALIDACE REFERENCNiI GENU PRO QRT-PCR U NEMODELOVYCH
ROSTLIN
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U rodu Chenopodium jsou dlouhodobé v oblasti zajmu geny ovliviiujici kveteni a rozmnozovani
stejné jako u gynodioecické Silene vulgaris, ktera je dobrym modelem pro studium cytoplasmatické
pylové sterility a exprese gent s ni spojenych (Storchova et al., 2012). Velice zajimavy je homolog
genu MSH1, ktery mGze Fidit rekombinaci mitochondrialni DNA a nasledné tak ovliviiovat produkci
pylu hermafroditnich rostlin. Zakladnim krokem v méfeni exprese je nalezeni vhodnych
referenénich genli se stalou expresi napfi¢ rostlinnymi pletivy, pohlavnimi formami, vramci
jednotlivych populaci a jejich blizkymi i vzdalenymi kfizenimi. K nalezeni vhodnych referencnich
genl Silene vulgaris bylo vybrano 9 kandidatd zfad obvykle pouzivanych gend. Exprese byla
testovana na reprezentativni sadé vzork( (poupata, listy, kofeny, pyl, hermafroditni a samici
rostliny). Stabilita kandidatnich genu byla statisticky provéfena v programech geNorm, NormFinder
a BestKeeper. Z vysledkl vyplyva Ze vhodnou kombinaci referencnich genl pro Silene vulgaris
jsou COG (Golgi complex component) a18S mt-rRNA (18S mitochondridini ribozomalni
podjednotka RNA). 18S mt-rRNA je vhodnym referenénim genem pro méfeni exprese
mitochondrialnich gent rovnéz u rodu Chenopodium.

Storchova H, Miller K, Lau S, Olson MS (2012) Mosaic Origins of a Complex Chimeric
Mitochondrial Gene in Silene vulgaris. PLoS ONE 7(2): e30401. doi:10.1371/journal.pone.0030401

Podékovani: Préce byla financovana z projektu GACR P506/12/1359
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Sekcia 4. Hormonalna requlacia rastu a vyvinu rastlin

OBSCURE CYTOKININ C/S-ZEATIN REVEALS ITS HIDDEN ROUTES OF
ACTION VIA TAMING ETHYLENE

Silvia Gajdo3ova', Vaclav Motyka?, Eva Zizkova?, Katefina EliaSova?, Klara Hoyerova?,
Miroslav Kaminek®
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cis-zeatin (cisZ) is a plant hormone found in plant kingdom ubiquitously. According to the structure,
cisZ belongs to group of phytohormones cytokinins (CK), which influence root and shoot growth,
cell differentiation, signal nutrient status and regulate plant-host interactions. Comparing to other
CKs, cisZ elicits only modest responses when applied exogenously. Its effects can be pronounced
in certain experimental conditions by application of cisZ riboside (cisZR), where ribose might
prevent cisZ degradation and/or improve transport of the hormone to the site of action. Therefore
the ribosylated form was employed to enhance observable phenotype induced by cisZ-type CKs in
Arabidopsis thaliana. Impact of cisZR upon important physiological traits as chlorophyll
accumulation together with root and shoot growth was determined. Arabidopsis seedlings were
also exposed to the excess of synthetic hormone auxin simultaneously with cisZR to test whether
cisZR is capable of modulating auxin-elicited inhibition of growth. Chlorophyll accumulation neither
shoot growth have not been impaired by cisZR, but primary root growth was hindered slightly.
Interestingly, cisZR superimposed root and shoot growth retardation caused by treatment with
supraoptimal auxin concentration. Inhibitor of ethylene production, aminoethoxyvinylglycine,
alleviated the observed shoot growth hindrance. Thus mechanism of the exaggerated shoot
growth inhibition in the presence of auxin might be conveyed via ethylene biosynthesis partially.

Acknowledgements: This work was supported by the Czech Science Foundation (P506/11/0774).
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INFLUENCE OF GALACTOGLUCOMANNAN OLIGOSACCHARIDES ON
MONOCOT PLANT GROWTH

Karin Kollarova, Zuzana Vatehova, Danica Kuéerova, Anna KakosSova, Desana LiSkova

Department of Glycobiotechnology, Institute of Chemistry, Slovak Academy of Sciences, Dubravska
cesta 9, 845 38 Bratislava, Slovakia

Email: chemdani@savba.sk

Better growing crops are related with increasing crop productivity which is urgently required in
recent years and will be needed in the future. Various chemical compounds affect plant growth
in different ways. Galactoglucomannan oligosaccharides (GGMOs) are biologically active
oligosaccharides which represent a group of regulatory molecules serving as signalling molecules
in various processes of plant growth and development. However, the participation of GGMOs in
monocot plant growth has not been studied yet. Therefore our studies were aimed on the effect of
GGMOs on maize plants growth.

Uniform seedlings of Zea mays L. cultivar Aimansa were selected and cultivated hydroponically in
solutions containing various concentrations of GGMOs (10'10 -10% M). After 7 days of cultivation
growth parameters, such as length of primary root, number and length of lateral roots, leaf area,
fresh and dry weight of roots and above-ground parts, were determined. Root anatomy has been
studied. All experiments were repeated three times and statistically evaluated.

GGMOs positively influenced growth of maize plants and their effect depended on the
concentration used. Modifications in the root structure in the presence of GGMOs compared to the
control were observed. Results indicate some differences in the impact of GGMOs on monocot and
dicot plant growth.

Acknowledgements: This study was supported by the Slovak Grant Agency for Science (No.
2/0046/10).
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INTERACTION OF GALACTOGLUCOMANNAN OLIGOSACCHARIDES WITH
AUXINS AND CYTOKININS
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Galactoglucomannan oligosaccharides (GGMOs) belong to the group of biologically active
oligosaccharides known as regulatory molecules influencing plant growth and development. It is
assumed that their effect can be connected with plant hormones action. Our recent study is
focused on GGMOs interaction with auxins and cytokinins.

Arabidopsis plants were cultivated for 7 days on MS medium supplemented with IAA, kinetin, TIBA,
GGMOs, IAA+GGMOs, kinetintGGMOs and TIBA+GGMOs. GGMOs were tested for the most
effective concentration. IAA, kinetin and TIBA were used in concentrations leading to approximately
50% root growth reduction. Flavonoids were visualized in vivo by the diphenyl boric acid 2-amine
ethyl ester fluorescence method.

GGMOs act as auxin and cytokinin antagonists; they diminished the inhibitive effect of IAA and
kinetin on Arabidopsis root growth. However, their effect was stronger in the interaction with auxin
compared to cytokinin. GGMOs promoted root growth also in control conditions. In this connection
it is probable that GGMOs effect in the absence of exogenous auxin is the result of their interaction
with endogenous auxin. In the presence of auxin transport inhibitor (TIBA) GGMOs did not affect
the root growth. This is the preliminary study in which the role of flavonoids, known as auxin
transport modulators, is included in GGMOs signalling.

Acknowledgement: This work was supported by the grants of Slovak Grant Agency for Science
(VEGA No. 2/0046/10).
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20-HYDROXYECDYSONE REGULATES PHOTOSYNTHESIS DIFFERENTLY IN
MAIZE AND SPINACH: COMPETITION OR COOPERATION WITH 24-
EPIBRASSINOLIDE?
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Phytoecdysteroids (PEs) and brassinosteroids (BRs) are naturally occurring plant steroids.
Whereas our knowledge on BR role in plants has now significantly advanced, information on PEs is
more scarce. BR involvement in the regulation of photosynthesis is a well accepted phenomenon
and we have previously found that PEs can also affect plant photosynthesis in vivo; thus, we
decided to examine whether BRs and PEs act synergistically or antagonistically in their regulation
of photosynthetic processes. 24-epibrassinolide and 20-hydroxyecdysone were applied to maize
and spinach leaves (maize does not naturally accumulate PEs whereas spinach does).
Measurements of gas exchange parameters, chlorophyll fluorescence, photosynthetic pigments”
content and activity of isolated chloroplasts were made 1 day and 1 week after plant treatment with
steroids. We found that i) photosynthesis in maize responds less (and usually conversely) to
steroid treatment than in spinach, ii) response of young and mature leaves to this treatment differs,
iii) joint application of both steroids shows similar pattern to that observed in control plants whereas
individual treatment results in significant changes of various components of photosynthetic
processes.

Acknowledgement: This study was supported by grants No. P501/11/1650 (Czech Science
Foundation), MSM0021620858 (Ministry of Education, Youth and Sports of the Czech Republic),
B/BIO/612612 and SVV-2013-267205 (Grant Agency of Charles University in Prague).
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Sekcia 5: Fotosyntéza, tvorba a transport asimilatov

REGULACE FOTOSYNTEZY A PRIMARNi PRODUKCE FYTOPLANKTONU:
ANALYZA PROKARYOTNIHO MIKROORGANISMU PROCHLOROCOCCUS
MARINUS

Kristina Felcmanova'?, Martin Lukes"? Eva Kotabova?, Jifi Setlik?, Ondiej Komarek?, Ondfej
Prasil
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Prochlorococcus marinus je prokaryontni fotosynteticky aktivni sinice, jejiz velikost (0.5 - 0.8 ym v
prameéru) ji déla nejmensim znamym fototrofem, ktery je schopny pfi své velikosti vytvaret kyslik.

v oligotrofnich ¢astech ocean.

Cilem této prace je studium mechanismd, které reguluji alokaci fotosyntetické primarni produkce
sinice Prochlorococcus marinus kmen PCC 9511 v rdznych stupnich limitace Zivinami. Sledovali
jsme 5 indikatort fotosyntetické aktivity kultury sinice P. marinus kmen PCC 9511, ktera byla
udrzovana v ustaleném stavu ve tfech rliznych ristovych rychlostech v zavislosti na limitaci dusiku
(amonnymi ionty). Tyto indikatory zahrnovaly fotosyntetickou aktivitu PSII (F,/F,), hrubou a Cistou
primarni produkci kysliku, kratkodobou (20 min) a dlouhodobou (24 h) fixaci uhliku (NPP*). Zjistili
jsme, Ze NPP* a F,/F, zlstaly v zavislosti na limitaci N konstantni, na rozdil od kratkodobé fixace
uhliku, u které byl pozorovan linearni vztah v zavislosti na specifické rychlosti rustu. Tyto vysledky
by mohly poukazovat na rliznou alokaci fotosyntatd mezi kratkodobé uhlikaté produkty a
dlouhodobé zasobni latky (Halsey et al 2010). Tato hypotéza bude ovéfena nasi navazujici praci.

Podékovéni: Prace byla podpofena grantem AMVIS, LH11064 (MSMT) a grantem GAJU
143/2013/P.

Halsey KH, Milligan AJ, Behrenfeld MJ (2010) Physiological optimization underlies growth rate-
independent chlorophyll-specific gross and net primary production. Photosynthesis Research 103:
125-137
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ULOHA MEZOFYLOVE VODIVOSTI PRI RUZNEM STUPNI RESTRIKCE
PRISUNU CO;

I"2, Jifi Santragek™
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Rychlosti difize CO, pies priduchy (gs) a v mezofylu listu (gn,) jsou v soucasnosti povazovany za
vyznamné limitace pro rychlost fotosyntézy (Ay). Bylo pozorovano, ze odpovéd g, k rlznym
faktordm prostfedi méa podobny ¢&i stejny trend jako odpovéd gs. Nicméné, vztah mezi g, a gs je
ponékud kontroverzni, protoZe byla pozorovana také opacna reakce téchto dvou difuznich limitaci
k danému faktoru. V nasi studii, jsme pouzili rizné koncentrace kyseliny abscisové (ABA), kterou
jsme pridavali do rlistového media hydroponicky péstovanych rostlin slunecnice ro¢ni (Helianthus
annuus), abychom tak vyvolali rdzné stupné restrikce pfisunu CO, a mohli pozorovat odpovéd g,
pfi stale snizujici se gs a s tim CO, koncentraci v pod-praduchové dutiné (C;). Ke stanoveni gs a gm
jsme vyuzili spojeni gazometrie s I) méfenim fluorescence chlorofylu a Il) izotopového stanoveni.
Se zvySujici se koncentraci ABA jsme pozorovali pokles rychlosti fotosyntézy (Ay), priduchové
vodivosti (gs) a C; spolu s C. (CO, koncentrace ve stromatu chloroplastt). V protikladu k tomu, gn,
méla se zvysujici se koncentraci ABA spiSe tendenci rast, coz naznacuje, ze odpovéd g, neni
zavisla pfimo na gs. Nicméné narust g, nebyl dostateény na to, aby vykompenzoval pokles CO,
koncentrace v pod-prdduchové duting, jak tomu bylo u naSich pfedchozich experimentl. Nase
vysledky naznacuji, jak je nezbytné hlubsi pochopeni fenoménu (ko)regulace gs a gn,.

Podékovéani: Tato prace byla podpofena Grantovou agenturou Ceské republiky (GACR:
P501/12/1261) a grantovou agenturou Jihoceské university (GAJU: 143/2013/P).
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HYPOBARICKE ROTLINY: VYVOJ PRUDUCHU A LISTU
Jitka Neuwirthova', Jifi Santraéek'?, Marie Simkova?, Marie Hronkova'?
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Praduchy umoznuji rostlinam pfijimat CO, z atmosféry, avSak pfi tomto procesu zaroven ztraci
velké mnozstvi vody. Schopnost reagovat na vnéjsi podminky pfizpdsobenim tvorby priduchtd a
naslednou regulaci jejich otevienosti je pro rostliny klicova.

Utvareni praduch ovliviiuje mnoho vnéjsich faktord napf. ozarenost, vihkost, koncentrace CO; a
pravdépodobné také redukovany tlak atmosféry.

Zde byl testovan vztah mezi hustotou priiduchl (SD) a epidermalnich bunék (ED) a koncentraci
CO, uvnitf pravych listd a déloh (Ci) u fefichy zahradni (Lepidium sativum). Rostliny byly péstovany
ve sklenénych exsikatorech za odliSnych atmosférickych podminek. Byly pouzity dvé varianty
atmosféry - umély vzduch a helox: jako inertni plyn byl pouzit dusik nebo helium pfi¢emz ostatni
sloZky a jejich podily byly stejné jako ve vzduchu. V obou pfipadech jsme rostliny péstovali pfi
normalnim nebo redukovaném tlaku atmosféry a proménné koncentraci CO,. Odhad Ci byl
provadén z izotopového sloZzeni uhliku v susing (5'°C).

Z vysledkl vyplyva, Ze rostliny rostouci pfi niz§im Ca, u kterych doslo také ke snizeni Ci, vytvari
listy s vy$8i SD a ED; naopak rostliny péstované za podminek vedoucich ke zvySeni Ci vytvafri listy
s niz§imi SD a ED i pfi stadlém Ca.

Analyza déloznich listl napovida, Ze signal, ktery spousti vyvoj praducht, je produkovan

ve fotosynteticky aktivnich organech a transportovan do nové se vytvarejicich organa. Listy
hypobarickych rostlin maji zvy$enou citlivost vyvoje priducht k CO,.

Tato prace byla podpofena GACR &. P501/12/1261 a GAJU &. 143/2013/P.
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VLIV RUZNEHO SPEKTRALNIHO SLOZENi FAR NA FOTOSYNTETICKY
APARAT JECMENE

Jan Semer’, Michal $troch™?, Vladimir $punda"?
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Fotosynteticky aktivni radiace (FAR) slouzi fotoautotrofnim rostlinam nejen jako primarni zdroj
energie, ale rovnéz jako zdroj informaci o vn&jsim prosttedi. Uginnost vyuZiti svétla ve fotosyntéze i
jeho informacni funkce je zavisla na jeho vinové délce. V experimentech byl zkouman jak
dlouhodoby vliv kvality FAR na funkéni stav fotosystému Il je€mene setého, tak aktuaini schopnost
jeji vyuziti k fotochemickym procestim. Byly vybrany tfi intervaly z oblasti FAR: modra (420 — 480
nm), zelena (500 — 590 nm) a Cervena (600 — 660 nm), které byly pouzity pfi kultivaci. Jako
kontrola byl pouzit halogenovy zdroj ,spojitého bilého* svétla. Na vzorcich byla méfena
fluorescence chlorofylu pomoci fluorimetru PAM 101, 103 pfi stejnych kvalitdch aktinického svétla
jako kultivaénich. Kvantovy vytéZzek fotochemickych reakci (®pg)) byl, pfi intenzitach srovnatelnych
s kultivaéni, nejvyssi pfi pouziti zeleného aktinického svétla, poté modrého a nakonec €erveného
u v8ech variant péstovani. PFi uziti vy$Sich intenzit byl ®pg; vy$Si pro modré nez pro zelené svétlo.
K fotochemickym reakcim vyuzivaly svétlo o dané intenzité a kvalité vzdy nejlépe kontrolni rostliny,
poté rostliny kultivované na modrém, zeleném a nejméné na ¢erveném svétle.

Podekovani: Prace byla podporena Ostravskou univerzitou v Ostravé prostfednictvim grantu
SGS20/PrF/2013 a také Institutem environmentalnich technologii (CZ.1.05/2.1.00/03.0100).
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CO, JAKO SIGNAL PRI VYVOJI PRUDUCHU

JiFi Santrﬁéekz’;, Marie Hronkové1‘z, Dana Wiesnerové1,2Marie §imkové1, Martina Vaékovéz,
Irena Jelinkova®, Martina Drtinova“ a Jitka Neuwithova
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Atmosféricky oxid uhligity je substratem pro asimilaci uhliku fotoautotrofnich rostlin. Kromé toho
ovSem asi slouzi jako signalni molekula nékterych regulaénich i vyvojovych pochodll. Nejznamé;si
je COy-koncentra¢né zavislé otevirani a zavirani praduchl. Zde se zaméfujeme na vyvoj listu,
epidermis a hlavné praduchl pfi proménlivé koncentraci CO, vné (C,) nebo uvnitf (C;) listl CtyF
druht dvoudéloznych rostlin. Experimenty na délohach fefichy (Lepidium sativum L.) se pokou$ime
odpovédét na otazku, zda CO,-signal vnimaji sami vyvijejici se listy nebo je pfenasen zjinych
organd.

Pro méfeni Cetnosti epidermalnich bunék a rustové koncentrace CO, uvniti listd jsme pouzili
optickou mikroskopii, techniku listovych otiski a stabilné-izotopové metody (IRMS). Zdrojem
variability CO, uvnitf listu byla rdzna uUrover fotosynteticky aktivniho zafeni pfipadné atmosférické
nebo simulované pldni sucho.

Dosavadni vysledky ukazuji, Zze ¢etnost priduch( i ostatnich epidermalnich bunék dospélych listl
je umérna koncentraci CO, uvnitf listu (C;) a to i tehdy, kdyz koncentrace vné listu (C,) se neméni.
Necitlivost déloh kliénich rostlin k C, i C; sou€asné ukazuje, ze CO, signal se prenasi do
vyvijejicich se listll z jinych fotosynteticky aktivnich organt (pravdépodobné starsich listd), nikoli ze
semene. Latkova podstata tohoto signalu a jeho vztah k molekule CO, zlstava zatim jen
predmétem diskuse.

Podékovéni:Tato préace vznikla diky podpore Grantové agentury Ceské republiky (projekt é.
P501/12/1261).
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Sekcia 6: GMO a rastlinné biotechnolégie

CHARAKTERISTIKA RASTLIN REGENERUJUCICH Z LISTOV DROSERA
ROTUNDIFOLIA L. PO TRANSFORMACII S AGROBACTERIUM
TUMEFACIENS ALEBO A. RHIZOGENES

Alzbeta Blehova', Eva Bilikova', Jana Kovarikova', lldiké Matusikova®, Renata Svubova'

' Katedra fyziolégie rastlin, Prirodovedecka fakulta, UniverzitaKomenského v Bratislave, Mlynska
dolina B-2, 842 15 Bratislava, SR
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Efektivita procesu transformacie jednotlivych druhov rastlin Gzko suvisi so znizenou schopnostou
transgénnych buniek realizovat svoj morfogénny potencial. Z vysledkov naSich experimentov
vyplyva, Ze fyzikalne podmienky kultivacie, efektivnejSie ako aplikacia antioxidantov, potlacaju
nekrézu baktériami infikovanych listovych explantatov rosic¢ky. Detailné analyzy GFP fluorescencie
potvrdili, Ze prednostne dokazali realizovat morfogénny potencial GFP negativne, teda
netransgénne bunky a ani vysoké koncentracie kanamycinu neeliminuju regeneraciu
netransgénnych al/alebo chimérickych vyhonkov. Kym po transformacii s A. tumefaciens sme
vizudlne nepozorovali Ziadne rozdiely v morfoldgii transgénnych a netransgénnych regenerantov, v
pripade transformacie listov rosicky pomocou A. rhizogenes bol pre transgénne regeneranty
charakteristicky tzv. ,hairy root* fenotyp s vyrazne pretiahnutymi a albinickymi listami.

Podakovanie: Tato praca bola podporovana Agentirou na podporu vyskumu a vyvoja na zéklade
Zmluvy ¢. APVV-0140-10.
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STABILNi TRANSFORMACE MERLIKU CERVENEHO (CHENOPODIUM
RUBRUM L.)
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6 Lysolaje,CR
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Merlik €erveny slouzic jiz nékolik desitek let k vyzkumu zakladnich fyziologickych funkci rostlin,
pfedevsim vSak kveteni. Nasim dlouhodobym cilem je sledovani funkce dvou dfive popsanych
gent CrFTL1 a CrFTL2 (Chab et al. 2008) a dvou nové objevenych CrCOL1 a CrCOL2 (Storchova
et al., under rview), které se podileji na regulaci kveteni pravé v této rostliné. Pro studium funkce
téchto a dalSich gend pomoci RNA interference bylo potfeba optimalizovat metodu transformace
merliku Cerveného, ktera by byla stabilni a dostate¢né ucinna. Zvolili jsme metodu namaceni
kvétenstvi v suspenzi Agrobacterium tumefaciens s pouzitim binarniho vektoru pFGC5941, ktery
umoznuje selekci rostlin pomoci herbicidu s obsahem glufosinatu amonného. Tuto metodu se nam
podafilo optimalizovat a dosahnout tak u€innosti transformace az 30%. S ucinnou metodou
transformace se tak podstatné zvySuje moznost vyuziti merliku ¢erveného jako modeloveé rostliny a
po upraveni by mohla byt tato metoda vyuzita i k transformaci blizkych pfibuznych merliku
Cerveného, napfiklad merliku Cilského (Chenopodium ginoa).

Storchova H., Chab D., Drabe$ova J., KolaF J., Haskovcova K. A dark-light transition triggers
expresion of the floral promoter CrFTL1 and downregulates CONSTANS-like genes in a short day
plant Chenopodium rubrum. J. Exp. Bot. (under review)

Chab D., KolaF J., Olson M.S., Storchova H. Two FLOWERING LOCUS T (FT) homologs in
Chenopodium rubrum differ in expression pattern. Planta (2008) 228:929-940

Podékovéni: Préce byla financovéna z projektu GACR P506/12/1359
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TBN1 (tomato bifunctional nuclease 1) je nukleaza s protinddorovou aktivitou. V nasi laboratofi
studujeme podminky, jak zlepSit produkci této nukleazy. Rekombinantni TBN1 produkujeme v
tabaku Nicotiana benthamiana za pomoci bakterii Agrobacterium tumefaciens, které nesou
rostlinny expresni vektor nukledzy. Studovali jsme vliv koinfiltrace TBN1 soucasné s ligazou Os-
RL-M1 a supresorem uml¢ovani genli p19 na dsDNazovou aktivitu. V nasi laboratofi jsme zjistili,
Ze ligaza Os-RL-M1 zvySuje produkci mRNA nékterych protein. AvSak dsDNazova aktivita TBN1
koexprimované s Os-RL-M1 a p19 byla vyrazné niz$i nez dsDNazova aktivita TBN1 bez ligazy.
TBN1 studujeme také v pfirozeném prostfedi — v rajceti. V rdznych pletivech rajcete jsme
detekovali proteiny o rizné molekulové hmotnosti, které reagovali s polyspecifickou protilatkou
proti TBN1. NejSirsi imunoblotové spektrum jsme pozorovali ve zralych a nezralych semenech.
Zjistili jsme, Ze pouze proteiny s niz§i molekulovou hmotnosti mély ssDNazovou aktivitu. Nejvyssi
dsDNazovou aktivitu jsme pozorovali u prasnikd a zralych semen.

Podékovani: Tato prace byla podpofena institucionarni podporou UMBR RVO:60077344 a GAJU
143/2013/P.
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Osmotin je protein rostlinného imunitniho systému, ktery hraje dileZitou roli v ochrané rostlin
proti biotickému i abiotickému stresu. Radi se do rodiny PR (pathogenesis related) proteind, jeho
antimikrobidlni G¢inky byly jiz prokdzany zejména proti plisnim.

Gen kodujici osmotin byl pomoci specifickych primertd amplifikovan podle templatu rostliny
Nicotiana tabacum a po restrikénim Stépeni byl ligovan s expresnim vektorem. Plasmid byl vnesen
do bakterie Escherichia coli BL21, kde byla jeho pfitomnost prokazana polymerazovou fetézovou
reakci a specifickym $tépenim vybranymi restriktasami. Po ovéfeni uspésné exprese a lokalizace
nasledovala optimalizace purifikace rekombinantniho proteinu z bakterialni kultury. Inkluzni téliska
byla denaturovana a byl nalezen renaturacéni pufr, ve kterém doslo k opétovnému sbaleni proteinu.

Renaturace proteinu byla ovéfena metodami MALDI TOF MS, Ramannovou a infraéervenou
spektrometrii. Zavérem byly stanoveny antimikrobialni G¢inky osmotinu a interakce tohoto proteinu
s rznymi rostlinnymi hormony.

Jako druhy expresni systém byly vybrany rostliny. Gen osmotinu byl vioZzen do vektoru pGreen
0029 pod kontrolu konstitutivniho promotoru CaMV 35S a do fuze s histidinovou kotvou. Pomoci
agrobakterialni infiltrace byly pfipraveny transgenni rostliny tabaku, ve kterych byl transgen
detekovan na drovni DNA a RNA, byl stanoven pocet inkorporovanych kopii pomoci kvantitativniho
PCR a zavérem bylo sledovano mnozstvi mRNA odpovidajici transgenu. V sou¢asné dobé probiha
selekce transgennich rostlin Inu setého.

Transgenni rostliny nadprodukujici osmotin by mély byt tolerantnéjsi k biotickym i abiotickym
puvodclm stresu a mohly by tak najit své uplatnéni zejména v zemédeélstvi.

Autofi dékuji za podporu GACR 501/11/1650 a MSMT &. 21/2013.
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Sekcia 7: Biofyzikalne signaly a optické vlastnosti rastlin

SVETLOSBERNE STRATEGIE VYUZIVAJICi KAROTENOIDY V NEKOLIKA
VYBRANYCH FOTOAUTOTROFNICH MIKROORGANISMECH
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Pfenos energie ve fotosyntetickych anténach probiha z karotenoidli (Car) na (bakterio)chlorofyly
((B)Chl) jednak z S, stavu, ktery je zodpovédny za silnou absorpci Car v modré a zelené oblasti
z S, byla prokazana témér ve vSech svétlosbérnych proteinech uz jen kvdlli tomu, Ze energie S,
stavu je u vSech v pfirodé se vyskytujicich Car vzdy vy$si nez Q, stav (B)Chl. Oproti tomu aktivita
S, cesty je silné zavisla na vlastnostech donoru a akceptoru pfi pfenosu, nebot u mnohych Car
typickych svétlosbérnych strategii ve fotosyntéze mikroorganismu, které rlznym zpusobem
vyuzivaji S stav karotenoidu.

Prvnim pfikladem bude Pcb protein z Prochlorothrix hollandica, fotoautotrofniho prokaryotického
organismu taxonomicky zafazeného do skupiny zelenych oxyfotobakterii, kde podstatna cast
energie se pfenasi z tzv. hot S; stavu Car na Chl a [1]. OdliSnou strategii demonstrujeme pak u
svétlosbérného komplexu XLH z pldni fasy Xanthonema debile (Xanthophyceae, Chromophyta).
Jde o unikatni svétlosbérny komplex, ktery je blizkym pfibuznym fukoxanthin-chl proteinu (FCP)
rozsivek, ale neobsahuje fukoxanthin. NasSe vysledky [2] ukazuji, Ze zhruba 25% excitovanych
diadinoxanthin a/nebo heteroxanthind v XLH pfenasi energii na Chl a prostfednictvim svych S,
stav s ucinnosti prevysSujici 80%, pfestoZe S, stav téchto Car v roztoku je nize nez Q, stav Chl a.
Tento aktivni S; kanal si vysvétlujeme specifickou konfiguraci Car v proteinu. Tretim prikladem
bude nedavno objevena fasa Chromera velia, na prazvlastni evolu¢ni linii mezi ruduchami
(Rhodophyta) a parazitickymi vytrusovci (Apicomplexa). U tohoto mikroorganismu nachazime
anténu fylogeneticky blizkou svétlosbérnym komplexdm z obrnének (Dinophyta). Hlavnim
karotenoidem je v tomto proteinu dosud neidentifikovany Car blizky isofukoxanthinu. Pfedbé&znymi
vysledky se pokusime odpovédét na otazku S,/ICT stavu a jeho zapojeni do pfenosu excitacni
energie na Chl a.

[1] M. Durchan, M. Herbstova, M. Fuciman, Z. Gardian, F. Vacha, T. Polivka, J. Phys. Chem. B
2010, 114, 9275.

[2] M. Durchan, J. Tichy, R. Litvin, V. Slouf, Z. Gardian, P. Hibek, F. Vacha, T. Polivka, J. Phys.
Chem. B 2012, 116, 8880.
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Sekcia 8: Fyziolbgia stresu

ROZDIELNA'ODPOVEb KORENOV JACMENA NA NiZKU A VYSOKU
KONCENTRACIU KADMIA

Aster Alemayehu, Igor Mistrik, Ladislav Tamas
Botanicky ustav, Slovenska akadémia vied, Dubravska cesta 9, 845 23 Bratislava, SR
E-mail: a.alemayehu@savba.sk

Ovplyvnenie korefiov jaémena nizkymi koncentraciami Cd indukuje morfogénne zmeny, ako su
inhibicia korenového rastu a radidlna expanzia buniek v elongacnej zéne. Vysoké koncentracie Cd
maju toxicky vplyv a v priebehu niekolkych minudt indukuju tvorbu superoxidového radikalu, ¢o ma
za nasledok bunkovu smrt a zastavenie korefiového rastu. Tato produkcia toxického superoxidu
blokuje vznik morfogénnych zmien indukovanych nizkymi koncentraciami Cd. Kym morfogénna
odpoved koreflov vyvolana nizkymi koncentraciami Cd je indukovana velmi rychlo
a pravdepodobne cez interakciu Cd s apoplazmickym priestorom koreriového pletiva, produkcia
superoxidu vyzaduje vstup Cd do symplazmy.

Vymytie Cd zapoplazmického priestoru pomocou CaCl, po ovplyvneni vysokymi
koncentraciami malo za nasledok zniZenie tvorby superoxidu a objavenie morfogénnych zmien
indukovanych stresom.

Inhibitor auxinovej signalizacie inhiboval obranné odpovede indukované nizkymi
koncentraciami Cd, ale nie produkciu superoxidového radikalu, ¢o naznaduje, Ze auxinova
signalizacia sa podiela na aktivacii morfogénnych obrannych mechanizmov, ale nie na tvorbe
toxického superoxidu.

Tieto vysledky naznacuju, Ze morfogénne zmeny indukované nizkymi koncentraciami Cd nie su
prejavom toxicity kadmia, ale skér adaptivnou odpovedou rastliny na stres, aby sa zabranilo tvorbe
superoxidového radikalu a naslednej bunkovej smrti a odumretiu korefia v dosledku letalnych
poskodeni.

Podakovanie: Praca bola podporena agentirou VEGA (grant ¢. 2/0019/13).
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VPLYV VODNEHO STRESU NA TERMOSTABILITU PSII PSENICE

Zuzana Balatova, Petra Dreveiiakova, Marian Bresti¢, Katarina Ol$ovska, Marek Zivéak

Katedra fyziolégie rastlin, Slovenska polnohospodarska univerzita, Tr. A. Hlinku 2, 949 76 Nitra,
Slovenska republika

Email: zuzana.balatova@gmail.com

Vodny deficit a vysoka teplota su dblezitymi environmentalnymi faktormi obmedzujucimi rast
a fotosyntézu strategickych plodin. Cielom naSej prace bolo determinovat vplyv vodného stresu na
termostabilitu fotosystému (PS) Il v 2 genotypoch ozimnej pSenice pomocou parametrov
fluorescencie chlorofylu a, gazometrickej vymeny plynov a parametrov vodného rezimu. Rastliny
boli pre tento ucel oSetrené vysokou teplotou (42TC) na svetle ato pocas mierneho sucha (MS),
silného sucha (SS), rehydratacie (R) a kontrolnych podmienok (K). Vysledky ukazuju, ze silny
vodny stres (SS) zhorsil uCinok vysokej teploty na PS Il, ¢o sa prejavilo vyraznou limitaciou
akceptorovej strany PSII (pokles Eto/RC), ako prejav silnej fotoinhibicie, prejavujucej sa aj
vyraznym poklesom F,/F. Na druhej strane sme po€as SS a R zaznamenali nevyznamné zmeny
v naraste relativnej variabilnej fluorescencie v ¢ase 300us (W), ako Specifického ukazovatela
poskodenia kyslik vyvijajaceho komplexu (OEC) ¢o indikuje, Ze tolerancia na urovni OEC bola
vplyvom sucha zvySena. Sucasne sme zaznamenali pokles rychlosti fotosyntézy (Acoz),
prieduchovej vodivosti (gs), mezofylovej vodivosti (gn) a rychlosti elektronového transportu (ETR),
elektronového alternativneho transportu (Jgat) V korelacii so suchom, ktoré po rehydratacii
nadobudli hodnoty priblizujuce sa kontrolnym podmienkam s nevyznamnymi rozdielmi medzi
oboma genotypmi.

Podakovanie: Tato praca bola podporend projektom ¢. APVV-0661-10 a ¢. APVV-0197-10
grantovej agentury APVV pri MS SR.
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TVORBA SUPEROXIDU V KORENOCH JACMENA PO KRATKODOBOM
OVPLYVNENi KADMIOM, AUXINOM, ALOXANOM A DODECYLSULFATOM
SODNYM

Lubica Liptakova, Beata Bocova, Jana Huttova, Igor Mistrik, Ladislav Tamas
Botanicky ustav, Slovenska akadémia vied, Dubravska cesta 9, 845 23 Bratislava, SR

Email: siroka33@hotmail.com

Superoxid je jednou z reaktivnych foriem kyslika, ktoré zohravaju kld€ovu ulohu v regulacii
rozliénych vyvinovych a fyziologickych procesov. Je taktiez klu€ovou signalnou molekulou
v regulacii programovanej bunkovej smrti a nekrézy.

Cielom tohto vyskumu bolo analyzovat zmeny v tvorbe superoxidu av morfogenéze
v apikalnych Castiach korenov, po ich kratkodobom ovplyvneni Cd, IAA, aloxanom pocas stresu
a regeneracnej fazy.

Zistili sme, ze nizka koncentracia Cd (15uM Cd) zapicifiuje prechodnu akumulaciu
superoxidu v epidermalnych bunkach korefia jacmenfia, inhibiciu korefiového rastu a radialnu
expanziu kérovych buniek elongacnej zény korefov. Tieto morfologické zmeny su velmi podobné
zmenam indukovanym externou aplikaciou IAA. SDS ako aktivator NADPH oxidazy, vyvolava silnu
akumulaciu superoxidu v epidermalnych bunkach pozdiz celého korefia, ale bez zmeny v raste
a morfoldgii korena. VysSia koncentracia Cd vedie k do¢asnému zastaveniu rastu korefia (30 uM
Cd) alebo k odumieraniu buniek i korefiov (60 pM Cd). VysSia koncentracia Cd a aloxan stimuluju
tvorbu superoxidu v kérovych bunkach elongacénej zény korefiov, ¢o bolo spojené s indukciou
bunkovej smrti.

Nase vysledky naznacuju, ze zvySena produkcia superoxidu méze viest k morfologickym
zmenam korenov (15 pyM Cd alebo IAA), inhibicii rastu korerov (aloxan), do¢asnému zastaveniu
rastu korerfiov (30 uM Cd) alebo k odumieraniu buniek i korefiov (60 uM Cd).

Podakovanie: Praca bola podporend agenturou VEGA (grant ¢.2/0050/10)
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VPLYV IONOV KADMIA NA SOMATICKU EMBRYOGENEZU HYBRIDOV
JEDLE V IN VITRO PODMIENKACH

Martin Carach’, Terézia Salaj1
"Ustav genetiky a biotechnolégii rastlin SAV, Akademicka 2, 950 07 Nitra, SR

Email: martin.carach@savba.sk

Velkéa vacsina studii o u€inkoch tazkych kovov boli vypracované na zéklade ich vplyvu na celistvé
rastliny. Je preto malo zname aké su ich Uc¢inky v ramci in vitro kultar. In vitro kultury ihlicnanov su
vhodné modely pre Studium vplyvu réznych abiotickych faktorov. Cielom prace je podat prehfad o
vplyve i6nov kadmia na rast a morfoldgiu linii hybridnych jedli: Abies alba x Abies cephalonica a
Abies alba x Abies numidica poc¢as kultivacie (20 dni) na pokusnych médiach: médium DCR (BAP
1 mg.l'1) a médium DCR obohatené dvoma koncentraciami Cd(NO3),.4H,O 100 a 250 uM. Vplyv
ibnov kadmia sa prejavil v mikro aj makromorfolégii pletiva. Nestresované pletiva boli bielej az
Zltkasto bielej farby, priesvitné s vy€nievajucimi embryami. Stres spdsobeny iénmi kadmia pri
oboch koncentraciach spésobil hnednutie pletiva (hromadenie toxickych latok a fenolov), nekrézu
atvorbu mazlavej konzistencie. Na zaCiatku kultivacie boli pozorované dobre organizované
bipolarne Struktury zloZzené z meristematickych a silne vakuolyzovanych buniek - suspenzorov.
Vplyvom iénov kadmia sme pozorovali nesudrznost, rozpadavost a slabSiu organizaciu tychto
bipolarnych embryi. Aj napriek tomu i6ny kadmia mali mierne stimulacny uc¢inok na rast oboch linif
v prvych dnoch kultivacie. Po priblizne 10 dfioch bol rast kultdr inhibovany (na rozdiel od kontroly).
V8eobecne plati, Ze ulinky taZkych kovov vedu k spomaleniu rastu alebo kjeho uplnému
zastaveniu po urcitej dobe (v zavislosti na koncentracii, zli€eniny kovu a exponovanych rastlinach).
Rovnako sa prejavuju aj na mikro a makromorfologickej urovni. [1] [2]

Podakovanie: Praca bola financovana v ramci projektu COST FP0905.

[1] Godbold, D.L. - Huttermann, A. 1985. Effect of Zinc, Cadmium and Mercury on Root Elongation
of Picea-Abies (Karst) Seedlings, and the Significance of These Metals to Forest Dieback.
Environmental Pollution Series a-Ecological and Biological 38, 375-381.

[2] Masarovicova, E. - Kralova, K.. - Kummerova, M. - Kmentova, E. 2004. The effect of cadmium
on root growth and respiration rate of two medicinal plant species. Biologia 59, 211-214.
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VPLYV Cd A Ni NA MEMBRANY PRIMARNYCH KORENOV KUKURICE
Roderik Fiala1, Vladimir Repka1, Michal Martinka1'2, Milada Ciamporové1, Jan Pavlovkin'
1Botanicky ustav, Slovenska akadémia vied, Dubravska cesta 9, 845 23 Bratislava, SR

’Katedra fyziolégie rastlin, Prirodovedecka fakulta, Univerzita Komenského v Bratislave, Mlynska
dolina B2, 842 15 Bratislava, SR

Email: roderik.fiala@savba.sk

Uvadzame hodnoty membranovych potencialov (Ey) kérovych buniek korefov dvoch kultivarov
kukurice vystavenych pdsobeniu réznych koncentracii CdCl, (10 — 100 uM) a NiCl, (200 uM —
5 mM). Preukazne vysSie hodnoty Ey buniek kontroly sme registrovali pri cv. Premija
(=139 5,3 mV) v porovnani s cv. Blitz (-122,5 +5,5 mV). Pridanie Cd, Ni, resp. Cd+Ni vyvolalo
okamziti depolarizaciu membrany, ktora zavisela od koncentracie kovov. Po dosiahnuti
maximalnej depolarizacie (priCd a Cd+Ni do 2 h, pri Ni do 20 min) Ey repolarizoval na uroven
kontroly v priebehu 5 — 6 h pri Cd a Cd+Ni a do 30 min pri Ni. VyraznejSie depolarizacie vykazoval
cv. Blitz. Charakter dynamickych zmien Ey oboch cv. bol podobny, pricom Cd depolarizovalo
membranu niekolkonasobne viac a prinizSich koncentraciach ako Ni. Farbenie buniek
propidiumjodidom potvrdilo poskodenie plazmalemy iénmi Cd do 30 h pri cv. Blitz a po 36 h aj pri
cv. Premija.

Podakovanie: Praca bola podporena agentirou VEGA (grant ¢. 2/0023/13).
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RASTOVE A MORFOLOGICKE ODPOVEDE KORENOV NA CD A NI PRI
DVOCH KULTIVAROCH KUKURICE

Roderik Fiala', Lucia Kendere$ova', Michal Martinka'?, Dmitry Syshchykov3, Viadimir
'y . . ~ ra
Repka’, Jan Pavlovkin', Milada Giamporova'

"Oddelenie fyzioldgie rastlin, Botanicky Ustav, Slovenska akadémia vied, Dubravska cesta 9,
845 23 Bratislava, SR

Katedra fyziolégie rastlin, Prirodovedecka fakulta, Univerzita Komenského, Mlynska dolina B2,
842 15 Bratislava, SR

®Botanicka zahrada v Krivom Rogu, Narodnéa akadémia vied, MarSaka 50, 50089 Krivoj Rog,
Ukrajina

Email: roderik.fiala@savba.sk

Sledovali sme rast a organizaciu pletiv primarneho korena, tvorbu lateralov a viabilitu buniek
korenov kli€nych rastlin kultivarov kukurice Premjia 190MB a Blitz 160MB po 3-dfiovom pdsobeni
Cd*" a Ni** v koncentracii 2uM a ich kombinacie (Cd+Ni). Rast primarneho korena oboch kultivarov
bol pri v8etkych stresovych variantoch preukazne redukovany, nie vSak uUplne zastaveny. Na
zvacseni hrubky korefiov sa podielalo najma pletivo kéry. Spolo¢né pdsobenie Cd+Ni vyrazne
redukovalo viabilitu buniek uz po 24 hod. Porovnanie u¢inkov kovov ukazalo vyssiu toxicitu Cd a
Cd+Ni oproti vplyvu Ni samotného, s vynimkou u¢inku Cd na tvorbu lateralov. Porovnanie
odpovedi kultivarov ukazalo, Ze kultivar Premija bol citlivejSi na Cd a Cd+Ni vo vSetkych
sledovanych parametroch, zatial ¢o kultivar Blitz bol citlivejsi na Cd+Ni a Ni. Celkove (v Stadiu
klicnych rastlin) sa kultivar Blitz ukazal ako citlivej$i na stresové podmienky tazkych kovov nez
kultivar Premija, ¢o sved¢i o vnutrodruhovych rozdieloch druhu Zea mays.

Pracu podporili: Grantova agentira VEGA, projekt 2/0023/13 a MAD medzi SAV a Ukrajinskou AV,
projekt ¢. 17.
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VPLYV ZINKU A KREMiKA NA B!ELKOVINOVY OBRAZ A RASTOVE
PARAMETRE MLADYCH RASTLIN KUKURICE SIATEJ (ZEA MAYS L.)
V PODMIENKACH ZASOLENIA

Ivana Fialova, Zuzana Kochanova, Miroslava Vaculikova, Barbara Sedlakova, Miroslava
Luxova

Botanicky ustav SAV, Dubravska cesta 9, 845 23 Bratislava, SR

Email: i.fialova@savba.sk

Sledovali sme vplyv Zn (50 yM Zn, 500 uM Zn) a Si (2,5 mM) na zmeny v rastovych parametroch
(dizka, &erstva hmotnost, hmotnost susiny podzemnej a nadzemnej &asti, listova plocha) a
v bielkovinovom obraze pri kukurici siatej (Zea mays L.) hybrid Novania v podmienkach zasolenia
(150 mM NaCl). Vo vaésine pripadov NaCl a Zn zniZovali Studované rastové parametre. Vplyv Si
nebol v podmienkach bez NaCl preukazny. Priaznivy vplyv Si aj Zn sa prejavil viac v koreni ako v
nadzemnej Casti. Zistili sme pozitivny vplyv Si na velkost listovej plochy, ale len pri kultivacii bez
NaCl. Zmeny v bielkovinovom obraze sme sledovali prostrednictvom SDS-PAGE. Pri prvom liste
pridanie Si aj niz8ia koncentracia Zn bez NaCl spdsobili kvantitativny narast v oblasti 75 kDa.
Vys8ia koncentracia Zn spobsobila kvalitativnu zmenu v oblasti okolo 117 kDa, pri prvom aj pri
druhom liste. Pri druhom liste kombinacie Zn + Si a NaCl + Zn + Si vyvolalikvantitativne zvySenie
v oblasti 33 kDa. Pozorovali sme kvalitativnu zmenu v oblasti okolo 75 kDa, ktora nie je
signifikantna v kombinacii NaCl + Zn + Si. V koreni sme vo vS8etkych variantoch okrem kontroly
a nizSej koncentracie Zn zaznamenali kvantitativny narast v oblasti 36 kDa a bez NaCl aj 75 kDa.
Zaznamenali sme pozitivny vplyv Si na adaptéciu rastlin v stresovych podmienkach pri nizSich
koncentraciach Zn.

Tato praca bola podporovana Agenturou na podporu vyskumu a vyvoja ha zaklade zmluvy c.
APVV-0140-10 a projetkom VEGA grant &. 2/0022/13.
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SENZITIVITA FOTOSYNTETICKYCH PROCESU VY$S$iCH ROSTLIN A
LISEJNIKU VUCI NiZKYM A MRAZOVYM TEPLOTAM STANOVENA
METODOU LINEARNIHO OCHLAZOVANi A FLUORESCENCE CHLOROFYLU

Josef Hajek, Jana Hazdrova, Milo$ Bartak'

'Oddéleni fyziologie a anatomie rostlin, Ustav experimentalni biologie, Prirodovédecka fakulta,
Masarykova univerzita, Kotlarska 2, 611 37 Brno, CR

Email: jhajek@sci.muni.cz

Linearni ochlazovani rostlin do mrazovych teplot je experimentalni metoda pouzivana pro uréeni
senzitivity vi¢i nizkym a mrazovym teplotam. V na$i praci prezentujeme vysledky soubéznych
mefeni teploty vzorku ochlazovaného rychlosti 0,6°C za minutu a teplotné-indukované inhibice
fotosyntetickych procest. Pro ochlazovani byl pouzit Kryo-Planner (U.K.), pro méfeni
fotosyntetickych parametrd odvozenych =z fluorescence chlorofylu PAM-2000 (Né&mecko).
Experimentalnimi druhy byly vySSi rostliny Tussilago farfara a Acer pseudoplatanus. Modelové
druhy lisejnika byly Usnea antarctica, U. aurantiaco-atra, Umblicaria cylindrica, Pseudocyphelaria
sp. a izolované liSejnikové symbiotické fasy Trebouxia glomerata. U vSech experimentalnich druhl
byl méfen potencialni (Fv/Fm - a) a efektivni kvantovy vytézek fotochemickych procesu fotosyntézy
(Yield PSII - b), charakterizujici (a)kapacitu fotosyntetickych proces( ve fotosystému Il a (b)aktualni
ucinnost fotosyntetickych procest za konstantni ozafenosti. Vysledky ukazaly druhové-specificky
pokles hodnot Fv/Fm a Yield PSIl v zavislosti na teploté popsany S-kfivkou. Z této zavislosti byla
stanovena rychlost poklesu téchto parametrt a kritickd mrazova teplota pro fotosyntetické procesy
(Tkrit). LiSejniky vykazovaly vétsi stuperi resistence v oblasti 0 az -12°C, rovnéz niz$i Tkrit nez
vysSi rostliny. Lze konstatovat, Zze tato metoda mlze byt vyuZzita pro studie kryorezistence jak
extremofilnich autotrofnich organismd, tak Siroké skaly vysSich rostlin.
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VYUZITIE KOMPOZITNYCH RASTLIN KUKURICE PESTOVANYCH
V HYDROPONICKYCH PODMIENKACH PRE STUDIUM VPLYVU KADMIA.

Jana Kohanova, Renata Svubova, Alzbeta Blehova

Univerzita Komenského v Bratislave, Prirodovedecka fakulta, Katedra fyziolégie rastlin, Mlynska
dolina B-2,

842 15 Bratislava, SR

Email: kohanova@fns.uniba.sk

Pre Stadium mechanizmu prijmu a translokacie tazkych kovov v rastline je dblezité pochopit
funkciu korefia. Ten je mozné modifikovat transformaciou prostrednictvom Agrobacterium
rhizogenes, pricom vzniknu tzv. kompozitné rastliny s transgénnym korerfiom a netransgénnym
vyhonkom. Podarilo sa nam optimalizovat protokol pre pripravu kompozitnych rastlin kukurice Zea
mays L., hybrid Novania. Rastliny sme nasledne preniesli z in vitro do ex vitro hydroponickych
podmienok a tu sme sledovali Gu€inok kadmia v 2 koncentraciach: 5 yM a 50 uM Cd(NO3), . 4H,0.
Porovnavali sme kontrolné rastliny s netransgénnymi korefimi a kompozitné rastliny v rastovych
parametroch, stanovili sme obsah kadmia v nadzemnej Casti a korerioch, obsah pigmentov
a porovnali sme anatomicku stavbu koreriov.

Podakovanie: Tato praca bola podporovana Agenturou na podporu vyskumu a vyvoja na zaklade
Zmluvy &é. APVV-0140-10.
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VPLYV NaCl, Si A Zn NA ASIMILACIU AMONIAKU PRI KUKURICI SIATEJ
(ZEA MAYS L.)

Zuzana Kochanova, Ivana Fialova, Barbora Sedlakova, Miroslava Vaculikova, Miroslava
Luxova

Botanicky ustav, Slovenska akadémia vied, Diubravska cesta 9, 845 23 Bratislava, SR

Email: zuzana.kochanova@savba.sk

Zasolenie pddy je vyznamny faktor, ktory znizuje vynosy polnohospodarskych plodin. V praci sme
sledovali vplyv NaCl na aktivitu enzymov, suvisiacich s asimilaciou amoniaku a u¢inok kremika,
ktory je potencialne prospesny pri eliminacii stresov v rastlinach. Zinok je pre rastliny esencialnym
prvkom, vo vy$8ich koncentraciach véak posobi toxicky. Studovali sme vplyv samotného Zn, ako aj
spolupbsobenie Zn + Si a Zn + Si + NaCl, pricom sme porovnavali 2 r6zne koncentracie Zn. Na
mladych rastlindch kukurice, hybridu Novania, sme zistovali zmeny v aktivitach glutaminsyntetazy
(GS) a glutamatdehydrogenazy (GDH), ktoré su hlavnymi enzymami v dvoch alternativnych
cestach asimilacie amoniaku. Z vysledkov vyplyva, Ze pri kontrolnych podmienkach ako aj pri
nizSej koncentacii Zn (50 puM), pri ktorej sa predpoklada pozitivny vplyv na rastliny, dominovala
v koreni cesta cez GDH, zatial ¢o pri vy$8ej koncentracii Zn (500 uM) ako aj pri stresovom
zatazeni NaCl + Zn prevladala cesta cez GS. Pozitivny vplyv kremika sme pozorovali
predovsetkym pri listoch, v ktorych pocas stresu zo zasolenia dokazal Si navodit' reakcie, podobné
kontrolnym podmienkam.

Tato praca bola podporovana Agenturou na podporu vyskumu a vyvoja ha zaklade zmluvy ¢.
APVV-0140-10 a projektom Vega 2/0022/13.
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INTERACTION OF SILICON AND ARSENIC IN POPLAR CULTURES IN VITRO

Karin Kollarova, Zuzana Vatehova, Danica Kucerova, Anna Kakosova, lvan Zelko, Desana
Liskova

Department of Glycobiotechnology, Institute of Chemistry, Slovak Academy of Sciences, Dibravska
cesta 9, 845 38 Bratislava, Slovakia

Email: ivanzelko@yahoo.com

Arsenic (As) pollution is a serious global problem. Accumulation of As by plants in areas with its
elevated levels could pose a risk of As transfer to human beings and grazing animals. Silicon (Si) is
a beneficial element for plant growth, helping the plants to overcome toxic metals effect (Al, Mn, Zn
or Cd). The aim of our work was to compare the impact of Si on growth and As phytoextraction
efficiency in poplar (Populus alba L., var. pyramidalis) callus.

Poplar callus was cultivated on medium with addition of Na,HAsO,4.7H,O (1 pM), and/or Si (5 mM
Si as a sodium silicate solution) in controlled in vitro conditions. The duration of the experiment was
12 weeks (with 3 weeks subcultures). Examined parameters (fresh and dry weight, As
concentration, photosynthetic pigments content) were evaluated every week. The 1% and 3
subcultures  were  compared. Photosynthetic  pigments content was  determined
spectrophotometrically. Concentration of As was determined by AAS.

Silicon in the presence of As positively influenced the growth and photosynthetic pigments content
compared to As treatment. Similarly, the effect of Si on growth dynamics of As treated calli was
different compared to As treatment. Differences were observed also between the first and third
subcultures.

Acknowledgements: This study was supported by the Slovak Research and Development Agency,
contract No. APVV-0140-10, by the Slovak Grant Agency for Science (No. 1/0817/12) and COST
Action FA-0905.
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Marie Kummerova', Lucie Vaiiova', Stépan Zezulka', Petr Babula®

'Oddéleni fyziologie a anatomie rostlin, Ustav Experimentalni Biologie, Prirodovédecka fakulta,
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Polycyklické aromatické uhlovodiky (PAHSs) tvofi vyznamnou skupinu organickych kontaminant(
vodniho prostfedi. Okfehek mensi (Lemna minor L.), vy$8i cévnatad rostlina, je standardné
vyuzivan pro hodnoceni fytotoxicity rizikovych latek (US EPA, OECD). Cilem této studie bylo
porovnat obvykle pouzivané rustové a fyziologické ukazatele vlivu stresoru s dosud vyjime¢né
studovanymi biochemickymi a histochemickymi parametry okfehku vystaveného ucinku
fluoranthenu (FLT; 0.1 a 1 mg/L). Po 4 a 10 dnech zatiZzeni FLT byly zaznamenany nevyznamné
zmény v produkci biomasy, velikosti listové plochy, obsahu chlorofylu a, b i karotenoidd a
v maximalnim kvantovém vytézku fotosystému Il (F\/Fy). V kontrastu s nimi bylo u okfehku
prokazano poskozeni bunécnych membran (zvySeni obsahu malon-dialdehydu) a zvySeni obsahu
polyfenoll, a to v dusledku vyznamné vyssi pfitomnosti reaktivnich forem kysliku (peroxid vodiku,
superoxid) pfi plsobeni jiz 0.1 mg/L FLT. Prokazatelné zmény byly zjistény i v aktivité
antioxidanich mechanisml (superoxid-dismutdza a askorbat-peroxidaza). Standardni testovani
fytotoxicity organickych polutantd, zalozené pouze na hodnoceni ristovych parametr(i, dostate¢né
nezohlednuje nevratné zmény v biochemickych procesech na urovni bunék a pletiv a riziko
plynouci z kontaminace prostfedi tak muze byt podhodnoceno.

Podekovani: Prace vznikla v ramci Specifického vyzkumu na vysoké Skole.
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KREMIK ZMIERNUJE STRES Z CD V KALUSOCH KUKURICE (ZEA MAYS L.)
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Napriek tomu, Ze problematika zmierfiovania stresu ré6zneho pévodu pomocou kremika je dobre
rozpracovana, Udaje o interakciach kadmia s Si vin vitro kultirach stale chybaju. Slabo
diferencované pletivo kalusu pritom poskytuje dobry modelovy systém na Studovanie mechanizmov
zvySovania tolerancie rastlin na environmentalne stresy; experimentator ma k dispozicii minimalne
$pecializované akomunikaéne prepojené bunky. Superoxid dismutaza (SOD) a guajakol
peroxidaza (POX) su antioxidaéné enzymy délezité v metabolizme reaktivnych foriem kyslika
(ROS). V predlozenej studii sme zistovali vplyv Si a/alebo Cd na rast kalusovej kultury kukurice
(hybrid Szegedy), ako aj zmeny v akumulacii Cd a Si a moznosti indukcie antioxidanej ochrany
kalusov vystavenych stresu z Cd. Pouzili sme nasledovné varianty: kontrola (agarom spevnené MS
médium), Si (5 mM Si vo forme vodného skla), Cd (100 uM Cd(NO;), - 4H,0) a Cd+Si (100 uM + 5
mM), ktoré sme kultivovali v kontrolovanych podmienkach v tme poc¢as 28 dni. Pridanie 100 uM Cd
ovplyvnilo rast kultury negativne, prirastky Cerstvej hmotnosti boli v porovnani s kontrolou nizsie
najma po 7. dni kultivacie. Kultury Si variantu dosahovali porovnatelné rastové parametre ako
kontrolné kalusy. ZlepSenie rastu sme zaznamenali v Cd+Si variante v porovnani s Cd variantom.
Dramaticky narast akumulacie Si v kalusoch sme pozorovali v Cd+Si variante v porovnani s Cd
variantom, naopak, mnozstvo akumulovaného Cd po pridani Si do média kleslo v porovnani s Cd
variantom. Pocas kultivacie sme zaznamenali zmeny v aktivitich SOD a POX, pricom v doslo
k zvySeniu ich aktivit v Si a Cd+Si variante.

Podakovanie: Tato praca bola podporovana Agenturou na podporu vyskumu a vyvoja na zaklade
Zmluvy ¢. APVV-0140-10, APVV SK-FR-0020-11, agenturou VEGA 1/0817/12 a COST FA 0905.
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TEPLOTNEMU STRESU
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Cielom prace bolo otestovat citlivost fotosystému Il (PSll) buka lesného na vysoku teplotu.
Hodnotili sme pat proveniencii s pdvodom v réznych nadmorskych vySkach (Nemecko: 55 a 140 m
n.m.; Pol'sko: 45 m n.m.; Slovinsko: 1040 m n.m.; Rakusko: 1100 m n.m.). Stromy rastu v systéme
nahodnych blokov na proveniencnej ploche, ktora bola zaloZzena na strednom Slovensku v roku
1998. Pri teplotach od 30 do 45 T sme hodnotili nasledujuce parametre: maximalny kvantovy
vytazok primarnych fotochemickych reakcii PSIl (Fv/Fm), pocet aktivnych reakénych centier
(RC/ABS), performance index (PI) a relativnu variabilnu fluorescenciu (Wk). Kratkodobé posobenie
teploty 45 C spbsobilo pokles hodnét vSetkych para metrov pri vSetkych provenienciach. Hodnoty
Fv/Fm boli signifikantne vyssie (priaznivejSie) pri slovinskej, rakuskej a jednej nemeckej (140 m
n.m.) proveniencii. Signifikantne vyS$Sie hodnoty RC/ABS boli zaznamenané pri slovinskej a
rakuskej proveniencii, rakiska proveniencia si udrzala vy$sie hodnoty Pl v porovnani s ostatnymi.
Hodnoty Wk boli nizSie pre rakusku, slovinski a polsku provenienciu. Odolnej$ie voéi teplotnému
stresu sa teda javia proveniencie s pdvodom vo vysSich nadmorskych vySkach, najma rakuska a
slovinska proveniencia.

Podakovanie: Praca bola podporena agenturou VEGA (grant ¢. 2/0006/11) a APVV (grant ¢. 0423-
10).
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Plant photosystem Il (PSIl) is a large multisubunit pigment-protein complex embedded in the
thylakoid membrane of a chloroplast. PSIl is a dimer consisting of the core complex, which
interacts with a variable number of light-harvesting complexes to form PSII-LHCIl supercomplexes.
According to the frequency of their occurrence, the three binding sites were designated “S”, “M”
and “L” (Strongly, Moderately, Loosely bound LHCII, respectively). In nature, photosynthetic
organisms are exposed to varying environmental conditions, which may lead to stress and to
inhibition of their photosynthetic function. It is known, that PSII is on the most sensitive component
of the photosynthetic apparatus.

In this work, we studied the impact of high temperature treatment on the architecture of the PSII-
LHCII supercomplexes. We used PSII membranes isolated from barley leaves, which were
exposed to elevated temperatures up to 55C. Treate d membranes were solubilized by nonionic
detergent a-dodecylmaltoside and obtained pigment-protein complexes were separated by
ultracentrifugation on sucrose gradient. The relative abundance of individual forms of the PSII-
LHCII supercomplexes was estimated using densitometric analysis. The preliminary results
indicate that increasing temperature induces gradual disintegration of the largest PSII-LHCII
supercomplexes (C2S2M2, C2S2M), which appear to be the most heat sensitive. Also smaller
PSII-LHCII supercomplexes (C2S, C2M, C2S2, C2SM) follow the same manner of heat-induced
dissociation, but their lasting presence in the heat-treated samples indicates their higher heat
tolerance. Even a new form of LHCII-containing complex appears and based on its mass we
suppose that it represents LHCII-CP29-CP24 complex.
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ZMENA SEKUNDARNEHO METABOLIZMU VPLYVOM ABIOTICKEHO
STRESU V MODELOVEJ RASTLINE LOTUS JAPONICUS.
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Stresové faktory, napr. sucho a zasolenie, celosvetovo ¢asto vyrazne limituju produktivitu rastlin.
Rastliny si vyvinuli rézne obranné stratégie pomocou ktorych odolavaju nepriaznivym podmienkam.
Zahffiaju modulaciu expresie mnohych génov, produkciu osmoticky aktivnych latok a
sekundarnych metabolitov. Z hladiska spolo€nosti je ¢eflad Fabaceae hned po Poaceae druhou
najvyznamnejSou skupinou rastlin sliziacou ako zdroj potravy, krmivo pre ZivoCiSnu vyrobu a na
priemyselné Gcely. V tejto Celadi sa tvori mnozstvo flavonoidov, produktov fenylpropanoidovej
biosyntetickej drahy. Sucasné Studie transkryptomiky v modelovej rastline Lotus japonicus ukazali,
Ze stresové podmienky ako sucho, zasolenie alebo defekty fotorespiracie vyrazne moduluju mnohé
gény fenylpropanoidnej drahy (1,2 a odkazy v tychto pracach). Vyrazne sa stimulovala expresia
génov pre klu€ové enzymy biosyntézy flavonoidov, ako napr. chalkésyntazy alebo
isoflavonreduktazy, ¢o naznacuje Ze ide o dobleziti sucast obrannej reakcie na abioticky stress. V
praci charakterizujeme detaily transkryptomiky tykajuce sa sekundarneho metabolizmu pri réznych
typoch abiotického stresu. Na tieto ucely sme pouzili divoky typ a mutantnu liniu ktorej chyba
aktivna plastidova izoforma glutaminsyntetdzy, kfu€ového enzymu reasimilacie amoniaku
uvolneného pri fotorespiracii (2). Enzym ma vyznamnu ulohu aj pri odpovedi na podmienky sucha
(1). Identifikdcia a HPLC analyza produktov sekundarneho metabolizmu je predmetom
prebiehajuceho vyskumu.

Podakovanie: Autori dakuju za finanénii podporu od Consejeria de Economia, Innovacion y
Ciencia, Junta de Andalucia, Spain (P10-CVI-6368 ; BIO-163), projektu EU EXPERT (ITMS kod:
26110230056) a PIF fellowship z University v Sevile, CMP.

" Diaz et al. (2010), New Phytol., 188: 1001-1013.

@ Betti et al. (2012), Int. J. Mol. Sci., 13: 7994-8024.
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ELEKTROFYZIOLOGICKA CHARAKTERISTIKA A ZMENY MEMBRANOVYCH
POTENCIALOV BUNIEK PRIMARNEJ KORY KORENOV VINIEA POSOBENIM
NIEKTORYCH KOVOV
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16ny niektorych kovov ktoré (napr. Fe, Mn, Ni, Cu, Zn) st nevyhnutné pre rast a vyvin rastlin.
Rastliny ich prijimaju z pddy pomocou membranovych prenasacov, pricom analogicky su prijimané
aj iné kovy, ktoré v rastlinach mézu indukovat stres. V naSom prispevku uvadzame hodnoty
membranovych potencialov (Ey) buniek primarnej kéry adventivnych korefiov, vyrastajucich
z odrezkov vini¢a, a zmeny indukované vplyvom Al, Cd, Pb, Zn a Ni. Hodnoty a zmeny EM
sledované mikroelektrodovou technikou sa pohybovali od —114+ 5,6 mV (n=37) v meristematickych
bunkach do —122+6 mV (n=37) v bunkach prediZzovacej zny a do —133+8 mV (n=37) v bunkach
diferenciacnej zény. Tolerancia buniek narastala so vzdialenostou buniek od $pi¢ky korefia, pricom
vSetky kovy prechodne znizovali hodnoty Ey. Al, Cd a Pb (100 uM) depolarizovali plazmaticku
membranu (PM) v priebehu 20-90 min na hodnoty 50-70 mV a nasledna repolarizacia trvala viac
hodin. Zn a Ni ani v 50-krat vy3$3ej koncentracii nevyvolali vyraznu depolarizaciu PM (9-17 mV) a
kompletna repolarizacia prebehla do 20 min. Tieto Udaje naznacuju na odliSnu reakciu korefiovych
buniek na pritomnost’ Al, Cd a Pb, v porovnani s Ni a Zn. Dlhotrvajdce tranzientné zmeny su skor
odrazom spustenia detoxikaénych mechanizmov ako ich priameho efektu na PM.

Podakovanie:Praca financovana z prostriedkov VEGA ¢. 2/0023/13.
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Dehydriny predstavuji skupinu vysoce hydrofilnich LEA 1l (late embryogenesis abundant) proteind,
které se akumuluji v rostlinnych burikach pfi plisobeni stresovych faktord spojenych s dehydrataci.
Hraji dulezitou roli v komplexni ochrané rostlin a velikost hromadéni nékterych z nich je davana do
spojitosti s rezistenci rostlin k abiotickym stresim. Zamérili jsme se na studium dehydrind, které se
akumuluji u pSenic aje€menud vystavenych teplotnim stresim, suchu nebo zasoleni. K detekci
dehydrinG byla pouzita metoda jejich reakce se specifickou protilatkou pomoci blotovani. U pSenic
vystavenych postupnému chladu doslo k indukci rodiny WCS proteint, z nichz hlavni protein byl
WCS120; u jeémenl byl detekovan ortologni DHN5 protein. Oba patfi mezi proteiny s vysokou
molekularni hmotnosti. U souboru odrid byl zjiStén jejich exponencialni nardst se snizujici teplotou
vrozsahu 20 az 5 °C, ktery koreloval s Grovni rezistence odrid k mrazu. U p3enic a jemend
vystavenych suchu (30 % pIné vodni kapacity) nebo zasoleni (az 300 mM roztok NaCl) doSlo
k akumulaci nékolika dalSich nizko-molekularnich dehydrinG (29 kDa, 26 kDa, 21 kDa, 19 kDa),
které se liSily jak kvalitativné, tak kvantitativné mezi odridami. Vyznamné vysSi koncentrace
dehydrinGi byla zjisténa v odnoZovacich uzlech nez v listech. Za definovanych podminek, Ize
akumulaci studovanych dehydrin vyuzit jako indikatord stresu u rdzné odolnych odrid pSenic a
jeEmend.

Podékovéni: Préce byla podporena projekty GACR 522/09/2058 a P501/11/P637.
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V ramci experimentu realizovaného v kontrolovanych podmienkach sme overovali u¢inok pédneho
kondicionéra (Stockosorb) na fyziologické (w,, P, gs, WUE) a biochemické (Chl a, Chl b, Chl a+b,
Car x+c, Chl a/b, Chl/Car, Pro) charakteristiky sadenic troch proveniencii buka, v podmienkach
pokroCilého vodného deficitu. Proveniencie boli rozdielneho pévodu, pochadzali ztroch
nadmorskych vysSok (proveniencia PV1 — 1116 m n.m., proveniencia PV2 — 710 m n.m
a proveniencia PV3 — 400 m n.m). Sadenice boli poCas realizacie experimentu usporiadané do
Styroch variantov, pre kazdu z proveniencii (PV1, PV2, PV3): CC — kontrolny variant so substratom
bez obsahu pddneho kondicionéra; CS — kontrolny variant so substratom obsahujuci pédny
kondicionér; DC — variant sucho so substratom bez obsahu pddneho kondicionéra; DS — variant
sucho so substratom obsahujuci pédny kondicionér. U variantov DC a DS bola po dobu 57 dni
vylu€ena zalievka, ¢im sme navodili proces dehydratacie. Priebeh postupujucej dehydratacie
i identifikacia stresovych podmienok boli zaznamenané prostrednictvom merania vodného
potencialu listov (PSY-PRO, Wescor, USA).

Vodny deficit rozhodujuco ovplyvnil vo variantoch DC a DS hodnoty vodného potencialu listov (y,,),
ktoré v porovnani s variantmi CC a CS poklesli az na hodnoty nizSie ako -3,0 MPa (PV2).
Postupujuca dehydratacia negativnym spdsobom ovplyvnila aj fotosyntetické charakteristiky (P,
gs) sadenic, pricom najcitlivejSie spomedzi testovanych proveniencii reagovala proveniencia PV2.
Vo variante DS bol potvrdeny priaznivy ucinok pédneho kondicionéra, ¢o sa prejavilo na rychlosti
fotosyntézy (P,) jej miernejSim poklesom. Pozitivny G¢inok pédneho kondicionéra vo variante DS
sme zaznamenali aj v pripade prieduchovej vodivosti (gs). Medzi zname efekty dehydratacie patria
zmeny na uGrovni asimilaénych pigmentov iosmoticky aktivnych latok. V podmienkach
realizovaného experimentu neboli na drovni asimilacnych pigmentov zistené Statisticky vyznamné
diferencie v odozve na vodny deficit ani natyp pouzitého substratu. Vplyvom pokrocilej
dehydratacie bol pozorovany vyznamny narast akumulacie pro||nu u proveniencie pochadzajucej
z optima buka zhladiska jeho pévodu (PV2 - 15,12 umol.g ). Sucasne u variantu DS bol
pozorovany priaznivy vplyv pédneho kondicionéra pridaného do pody €o sa prejavilo signifikantne
niz§ou akumulaciou prolinu u sadenic proveniencie PV2 (5,7 ymol.g™)

Na zaklade reakcii sadenic vybranych proveniencii buka mézeme potvrdit priaznivy ucinok
testovaného pédneho kondicionéra na ich fyziologicky stav v podmienkach vodného deficitu.

Podakovanie: Praca bola podporena agentirou VEGA (grant ¢. 2/0006/11) a APVV (grant ¢. 0436-
10 a grant ¢.0111-10).
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Fusarium graminearum spdsobuje vazne ekonomické problémy pri pestovani zrnovin na celom
svete. Proudukuje mykotoxiny zodpovedné nielen za zdravotny stav vyznamych druhov obilnin, ale
aj polnohospodarskych zvierat aludi. V predloZzenom prispevku sme Studovali vplyv toxickych
metabolitov zearalenonu (ZEN) a jeho derivatov, o-zearalenolu (o-ZEL) a B-zearalenolu (B-ZEL) na
3 dnové kliéne rastliny vodi fuzariam tolerantnej odrody kukurice cv. ,Lucia“ a citlivej odrody cv.
,Pavla“. Osetrenie korerov intaktnych rastlin ZEN, o-ZEL a B-ZEL vyvolalo rapidne zniZenie
membranovych potencialov (Ey) buniek primarnej kory korefia a zvySovalo vytekanie elektrolytov.
ZEN, avSak nie jeho derivaty, preukazne inhiboval dychanie korefiov. Velkost zmien bola zavisla
od pouzitej koncentracie a dizky posobenia §tudovanych mykotoxinov. Preukazne vy$sie zmeny
sme registrovali pri citlivej odrode ,Pavla“ v porovnani s tolerantnou odrodou ,Lucia“. Mykotoxiny
prechodne inhibovali produkciu superoxidu v meristematickej a distélnej zéne korefov obidvoch
odréd kukurice. Kaskada tychto procesov indukovala v korefioch bunkovi smrt.

Pod'akovanie: Prispevok bol financovany z prostriedkov VEGA & 2/0005/13 pre VR,JP,AS,
2/0022/13 pre ML, 2/0023/13 pre RF.
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VPLYV ZASOLENIA A [(REMiKA NA AKTIVITU NITRATREDUKTAZY
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V nasej praci sme sledovali vplyv zasolenia (50 a 200 mM NaCl) a kremika (Si; 0,5, 2,5 a 5 mM) na
aktivitu nitratreduktazy (NR) v rastlinach kukurice (Zea mays L. cv. NK-Alpha). Rastliny kukurice
sme pestovali v Hoaglandovom Zivhom roztoku bez N. NaCl sme aplikovali na 9-driové rastliny
a sledovali jeho vplyv na korene a listy po 24, 48 a 72 h. Deri pred odberom vzoriek sme enzym
aktivovali svetlom a pridanim N do Zivného roztoku. Vo vzorkach korerov a listov sme stanovili
aktualnu NR. Aktivita NR v korenoch po aplikacii Si sa zvysila, v listoch bola na urovni kontrolnych
rastlin. V korefioch rastlin pestovanych v roztoku s 50 mM NaCl pridanie Si spdsobilo zvySenie
aktivity NR v porovnani s korefimi rastlin, ktoré rastli v rovnakych podmienkach, ale bez Si.
Aplikacia 200 mM NaCl do roztoku aktivitu NR v korefioch zniZila, a ani pridanie Si nezmiernilo
negativny vplyv zasolenia. V listoch rastlin aplikacia NaCl do roztoku spdsobila zvySenie aktivity
NR. Pridanie Si vyvolalo dalSie zvySenie aktivity NR v listoch rastlin pestovanych v roztoku s NaCl.

Podakovanie: Tato praca bola podporovana Agenturou na podporu vyskumu a vyvoja na zéklade
zmluvy ¢. APVV-0140-10 a agentirou VEGA 2/0022/13.
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NiZKOTEPLOTNA PLAZMA A JEJ VPLYV NA VITALITU A AKTIVITU
VYBRANYCH ENZYMOV KLICENCOV HRACHU.

Ludmila Slovékové1, Tibor Stolérik1, Maria Henselové1, Anna Zahoranova®

"Katedra fyziolégie rastlin, Prirodovedecka fakulta, Univerzita Komenského v Bratislave, Mlynska
dolina B-2, 842 15 Bratislava 4, SR

%Katedra experimentalnej fyziky, Fakulta matematiky, fyzika a informatiky, Univerzita Komenského
v Bratislave, Mlynska dolina, 842 48 Bratislava, SR

Email: slovakova@fns.uniba.sk

V praci sa overovali U€inky nizkoteplotnej plazmy (NTP) na kli¢ivost, index vitality semien a aktivitu
a izozymové zloZenie superoxiddismutazy (SOD), guajakol-peroxidazy (G-POX), katalazy (KAT)
a amylazy v embryach a 7-diiovych kli¢encoch hrachu siateho Pisum sativum (L.) odroda Prophet.
NTP sa aplikovala na semena hrachu v expozi¢nych davkach 60, 120 a 180 sekund difuznym
koplanarnym dielektrickym bariérovym vybojom (DCSBD). Po 7-dnovej kultivacii sa preukazne
zvysila kliivost o 9,1 % pri variante 120 s expozicie NTP oproti kontrole. Aplikacia plazmy
zvy$ovala vyraznejSie prirastky diZzky nadzemnych &asti klig¢encov, menej uz korefiov, v zavislosti
od expozi¢nej davky. Vitalita semien sa na zaklade tohto parametra preukazne zvysila pri aplikacii
NTP 120 s. Aplikacia NTP v exstirpovanych embryach nepreukazne znizovala aktivitu enzymov
SOD, G-POX, KAT a amylazy v zavislosti na dobe pdsobenia. V korerioch kli¢encov hrachu sa
vplyv NTP prejavil preukaznym poklesom aktivity SOD a miernym zvySenim v nadzemnej Casti.
Aktivita KAT sa nepreukazne zvySovala ako v korenoch, tak aj v nadzemnej €asti rastlin hrachu.
NajvyraznejSie aplikacia NTP ovplyvnila aktivitu G-POX zvySovanim s dobou pdsobenia na
hodnoty vySSie 0124 % v korefioch a084 % v nadzemnej Casti oproti kontrole. 1zozymové
ZloZenie sledovanych enzymov sa pdsobenim NTP nemenilo. Zaverom mozno konstatovat, Ze
NTP nezasahuje negativne do metabolizmu rastlin klic¢iacich z oSetrenych semien a ma pozitivny
ucinok na vitalitu semien.

Podakovanie: Praca bola podporena agenttrou VEGA (grant ¢. 1/0722/10) a TA ¢. 02010412.
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VPLYV ANTIMONU A KREMIKA NA KORENE KUKURICE SIATEJ

Miroslava Vaculikova', Marek Vaculik?, Ivana Fialova', Zuzana Kochanova', Barbora
Sedlakova’, Miroslava Luxova'

1Botanicky ustav SAV, Oddelenie fyziol6gie rastlin, Dubravska cesta 9, 845 23, Bratislava,
Slovenska republika

2Univerzita Komenského v Bratislave, Prirodovedecké fakulta, Katedra fyzioldgie rastlin, Mlynska
dolina B-2, 842 15 Bratislava, Slovenska republika

Email: miroslava.vaculikova@savba.sk

Antimén je polokov, ktory pre svoje toxické vlastnosti méze predstavovat znaéné riziko pre zZivé
organizmy. Do prostredia sa vo velkom mnoZstve dostava hlavne antropogénnou cinnostou.
Akumulaciou v rastlinach, ktoré rastu na kontaminovanych Uzemiach, vznika riziko vstupu tohto
prvku do potravového retazca. KedZe je zname, Ze pridanim kremika do média méze dojst
k zmierneniu toxicity niektorych potencialne nebezpelnych prvkov, sledovali sme vzajomnu
interakciu antiménu a kremika v ramci korefiového systému pri kukurici siatej (Zea mays L.,cv.
Novania) pestovanej v hydroponickych podmienkach. Porovnavali sme rastové charakteristiky
podzemnej Casti rastlin, ako aj aktivitu vybranych antioxidaénych enzymov v koreni. Zistili sme, ze
vysSie koncentracie Sb pdsobia na rast korefiov inhibi¢ne, pricom pridanie Si do média nemalo
vyraznejsi pozitivny vplyv. V korefioch sme dalej sledovali tvorbu stresového markera - prolinu,
ako aj aktivitu vybranych antioxidaénych enzymov po vplyve Sb, Si a oboch prvkov su¢asne.

Podakovanie: Praca bola podporena Agenturou pre podporu vyskumu a vyvoja na zaklade grantov
APVV 0140-10, APVV SK-CN-0016-12 a bola tiez sucastou rieSenia projektu VEGA 1/0817/12.

159



EFFECT OF DIFFERENT DESICCATION TREATMENTS ON POLYAMINE
METABOLISM OF SOMATIC EMBRYOS OF PICEA ABIES

Zuzana Vondrakova, Alena Travnickova, Jifi Malbeck a Milena Cvikrova
Institute of Experimental Botany AS CR, Rozvojova 263, 165 02 Prague 6, Czech Republic

E-mail:vondrakova@ueb.cas.cz

Plants have evolved complex strategies to deal with abiotic stresses. They control the synthesis
of regulatory molecules — especially abscisic acid, synthesis of osmolytes and production of key
protective compounds including polyamines (PAs) - the diamine putrescine (Put), the triamine
spermidine (Spd), and the tetraamine spermine (Spm).

In conifer embryogenesis desiccation is a step necessary for full seeds development but it may
represent a sort of osmotic stress in somatic embryos. We compared the changes in the
metabolism of PAs during the different desiccation treatments (90%, 95% and 100% humidity) in
spruce somatic embryos. Mature embryos were characterized by higher level of Spd than Put.
The Spm content represented a minority part in the pool of PAs. During desiccation Put and Spd
levels declined, whereas the Spm level significantly increased. After 2 weeks of desiccation at
100% humidity the Spm level was nearly as high as that of Spd. Decrease of humidity resulted
in the decline of free forms of Spd and Spm and in the increase of diaminopropane levels
(product of Spd and Spm oxidative deamination).

Acknowledgement: This work was supported by Ministry of Education CR, project LD13050.
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UV-B RADIATION INDUCES CHANGES IN POLYAMINE METABOLISM IN
SOMATIC EMBRYOS OF NORWAY SPRUCE

Zuzana Vondrakova, Katefina EliaSova, Alena Travnickova, Bedfich Pesek, Pavlina
Becvarova and Milena Cvikrova

Institute of Experimental Botany AS CR, Rozvojova 263, 165 02 Prague 6, Czech Republic

E-mail:eliasova@ueb.cas.cz

UV-B radiation is a key environmental signal that affects metabolism, development and viability of
plants. The most general plant response to UV radiation is activation of the flavonoid biosynthetic
pathway. Another one is directed to biosynthesis of polyamines. Two pathways for polyamine
biosynthesis exist in plants, starting from either ornithine decarboxylase (ODC) or arginine
decarboxylase (ADC). We intend to identify alterations in polyamine metabolism that might be
indicative for resistance response of Norway spruce to UV-B radiation. Embryogenic cultures were
exposed to 0.1, 0.6 and 6 W m™ of UV-B (312 nm) radiation in different stages of somatic embryo
development. The kinetics of polyamine accumulation and the enzymes involved in polyamine
biosynthesis were examined the first, third and seventh day after UV-B exposure. A gradual
decrease in the enzymatic activity with increasing UV-B irradiances and the time after the exposure
was observed. Morphogenic responses of irradiated embryogenic cultures are discussed in relation
to UV-B induced changes in polyamine metabolism.

Acknowledgement: This work was supported by Ministry of Education CR, project LD13051.
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UL(')HAVLIPOXYGENAZY PRI KONTROLE RADIALNEJ EXPANZIE KORENOV
JACMENA INDUKOVANEJ KADMIOM

Veronika Zelinova, Aster Alemayehu, Beata Bo¢ova, Igor Mistrik, Ladislav Tamas
Botanicky ustav, Slovenska akadémia vied, Dubravska cesta 9, 845 23 Bratislava, SR

Email: veronika.zelinova@savba.sk

Lipoxygenazy (LOX) su enzymy katalyzujuce peroxidaciu nenasytenych mastnych kyselin za
tvorby hydroperoxidovych derivatov. Tieto hydroperoxidy polynenasytenych mastnych kyselin
mdbzu nasledne spdsobit degradaciu bunkovych proteinov, fragmentaciu DNA a poskodenie
membran. Zaroven su to vSak doélezité signalne molekuly spustajuce rézne vyvinové procesy a
obranné odpovede v podmienkach stresu. Cielom naSej prace bolo analyzovat vplyv vybranych
inhibitorov LOX a antioxidantov na aktivitu LOX a na morfogénne odpovede indukované stresom z
Cd, ako su inhibicia rastu koreria a radialna expanzia buniek v apikalnych castiach korefiov
jacmenia.

Inkubacia kli€encov v pritomnosti inhibitorov LOX po ich kratkodobom ovplyvneni Cd
znacne inhibovala aktivitu LOX, ako aj hrubnutie korefov, ¢o naznacuje klu¢ovu tlohu LOX alebo
LOX signalnej cesty v tomto procese. Nizka 2 mM koncentracia antioxidantov (askorbat, N-
acetylcystein) neovplyvnila aktivitu LOX indukovani Cd ani hrubnutie korefiov. Vy3sia 10 mM
koncentracia antioxidantov inhibovala rast korefiov, zvySovala aktivitu LOX a vyvolala radialnu
expanziu buniek koreriov, ¢o viedlo k tvorbe zhrubnutin s dobre vyvinutymi korefiovymi viaskami.
Lipofilny antioxidant trolox (vychytava¢ hydroperoxidov) vyrazne inhiboval hrubnutie koreriov
indukované Cd ¢o naznacduje, Ze na indukcii hrubnutia korerfiovych apexov jaémeria sa nepodiela
priamo LOX, ale pravdepodobne produkty LOX cesty - oxylipiny.

Podakovanie: Praca bola podporena agenturou VEGA (grant ¢. 2/0019/13).
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VYBRANE VOLNE AMINOKYSELINY V HYPERAKUMULUJICICH
ROSTLINACH CELEDI BRASSICACEA V PODMINKACH STRESU KADMIEM

Veronika Zemanové1, Daniela Pavlikové1, Milan Pavlikz, Jana Najmanovél1

'Katedra agroenvironmentalni chemie a vyZivy rostlin, Fakulta agrobiologie, potravinovych a
pfirodnich zdroji, Ceska zemédélska univerzita v Praze, Kamycka 129, 165 21 Praha 6 - Suchdol,
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Celed Brassicaceae, zahrnuje fadu rostlinnych druhli, které jsou zafazeny mezi specifickou
skupinu rostlin, tzv. hyperakumulatory. Tyto druhy jsou schopné akumulovat v biomase vice nez
100 mg/kg Cd bez toxickych projevl. PFi dlouhodobé expozici kovim rostliny syntetizuji a
akumuluji v nadmérnych koncentracich latky, které rostliné pomahaji pfekonavat pdsobeny stres.
Mezi tyto rostlinné metabolity patfi specifické volné aminokyseliny. V experimentu byl hodnocen
obsah volnych aminokyselin v nadzemni biomase hyperakumulujicich rostlin  Noccaea
caerulescens (FK Mey) a Arabidopsis halleri (O'Kane and AL Shehbaz) péstovanych v pidé se
stupriujici se davkou Cd (0, 30, 60, 90 mg/kg). Pokusnou zeminou byla ¢ernozem modalni
(PHkci=7,1; Cox=3,1 %; KVK=225 mmolykg; Cd=0,42 mg/kg). Odbér vzorku rostlin byl proveden
30 a 90 dni po zasazeni. Z vysledku vyplyva vyssi narist biomasy A. halleri oproti N. caerulescens.
Opacny jev se projevil vakumulaci Cd, obsahy Cd v N caerulescens jsou 2-krat vétsi, nez u A.
halleri. Obdobné celkovy obsah volnych aminokyselin u N. caerulescens je 2-krat vy$si, nez u A.
halleri. V pokusu nebyl prokazan signifikantni vliv davky Cd na celkovy obsah volnych aminokyselin
v pribéhu vegetace. Rozdily mezi vybranymi rostlinami se projevily v zastoupeni jednotlivych
volnych aminokyselin - glutamova a aspartova kyselina, glutamin, glycin, asparagin, prolin a
hydroxyprolin, a potvrdily odliSnou reakci na Cd stres u sledovanych rostlin.

Podékovéni: Tato prace vznikla za finanéni podpory vyzkumného zéméru S grantu MSMT CR a
grantu CIGA , projekt &. 20122014.
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KORENOVY A FOLIARNI PRIJEM, TRANSLOKACE A DISTRIBUCE "C-FLT U
HRACHU

Stépan Zezulka', Marek Klems?, Marie Kummerova'
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Rizikovost zatiZzeni vegetace organickymi polutanty nemuze byt objektivné hodnocena pouze na
zakladé uUrovné znecisténi prostfedi bez znalosti jejich osudu v rostlinach - pfijmu (kofenovym
systtmem nebo nadzemnimi ¢&astmi), translokace, distribuce a akumulace. V pfipadé
polycyklickych aromatickych uhlovodikd, které jsou v rostlinnych burikach navic i transformovany,
je vhodnou metodou studia vyuziti slou¢enin znacenych stabilnimi nebo radioaktivnimi izotopy. U
desetidennich rostlin hrachu byl jizZ po 2 hodinach expozice prokazan pfijem "C-fluoranthenu jak
kofenovym systémem z zivného roztoku, tak i prfes povrch listd, a nasledna bazipetalni, resp.
akropetalni translokace "C-aktivity do ostatnich ¢asti rostliny. Urovei "“C-aktivity pfi kofenovém
pFijmu klesala v poradi: baze a apex kofene (11%) > baze stonku (0,18%) > apex stonku (0,12%) >
stfed stonku (0,10%). Pfi foliarnim pfijmu nejvySsSi hladina 14C-aktivity byla zjisténa v
kontaminovaném listu (50%) a jeji droven klesala v poradi stfed stonku (0,4%) > baze stonku
(0,2%) > apex stonku (0,1%) > baze kofene (0,05%) > apex kofene (0,01%). S prodluzujici se
dobou expozice se "C-aktivita ve vsech &astech rostlin zvySovala. Po 72 hodinach foliarni
expozice vak apikalni ¢ast primarniho kofene obsahovala v poméru k susiné srovnatelnou hladinu
14C-aktivity jako apex stonku.

Podékovani: Préce byla podporena projektem GACR 522/09/P167.
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Sekcia 9: Interakcie rastlin s organizmami

VPLYV'ELEKTRICKYCH SIGNALOV NA TRAVIACE SCHOPNOSTI
MASOZRAVEJ RASTLINY MUCHOLAPKY AMERICKEJ (DIONAEA
MUSCIPULA)

Michaela Libiakova', Andrej Pavlovié"? Ludmila Slovakova'
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Masozravé rastliny rastu na ziviny chudobnych pddach. Podstatnu €ast' zivin ziskavaju travenim
koristi. MasozZravé rastliny chytaju a travia korist vyuzitim réznych typov pasci s réznymi
stratégiami zadrziavania koristi. Jednou z najznamejSich masozravych rastlin je mucholapka
americka (Dionaea muscipula) s jedine¢nou schopnostou zachytit’ korist velmi rychlym pohybom
pasce. Pasca sa zatvori, ked sa hmyz dotkne mechanosenzitivnych trichémov na laloku pasce.
Pogas mechanostimulacie spustacich trichdmov dochadza ku generovaniu akénych potenciélov.
Korist uzavreta v pasci bojuje o zivot, a tak spdsobuje okrem mechanickej, tiez chemicku
stimulaciu, ¢oho vysledkom je produkcia traviacej tekutiny. V naSom projekte sme osobitne skumali
produkciu traviacej tekutiny po mechanostimulacii (a teda elektrickej aktivite) a chemostimulacii.
Testovali sme enzymaticku aktivitu tekutiny pre kyslé fosfatazy, exochitinazy, glukozidazy a
celkovu proteolyticki aktivitu. Zamerali sme sa aj na imunodetekciu novo popisanej cystein
endopeptidazy, pomenovanej dionain v reakcii na rozne stimuly. Akéné potencidly maju navyse
vyznamny vplyv aj na fotosyntetické reakcie.

Podakovanie: Tato praca bola podporena grantom VEGA 1/0520/12.
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ACEPHALA MACROSCLEROTIORUM - A FUNGAL ENDOPHYTE ON ITS WAY
FROM EDOPHYTISM TO MUTUALISM

Tereza Lukesova'?, Petr Kohout'?, Jana Albrechtova'? Martin Vohnik'?2

1Department of Mycorrhizal Symbioses, Institute of Botany ASCR, Lesni 322, Prihonice, 252 43,
CR

2Department of Experimental Plant Biology, Faculty of Science, Charles University in Prague,
Vini¢na 5, Praha 2, 128 44, CR

Email: tlukesova@gmail.com

Endophytic fungi are ubiquitinous colonizers of plants found in all terrestrial ecosystems. One of the
most common groups of root colonizing endophytes is called the Dark Septate Endophytes (DSE).
Their ecophysiological effect on plant fitness is still unresolved but they are referred mostly as
endophytes with mild effect on their host without ability to form mycorrhizal structures in plant roots.
However, recently described species Acephala macrosclerotiorum, with a close affinity to well-
known DSE, was reported to form Hartig net and hyphal mantle on roots of Pinus sylvestris and
thus assumed to form mutualistic symbiosis with the fytobiont. In our study we tried to determine
whether there is a nutrient transfer from fungus to the plant and vice versa to support previous
observation. Three isotopes — 33P, ®C and 15N, were used to trace the flow of elements in in vitro
conditions with Picea abies as a host plant. Nutrient transport of phosphorus from fungus to plant
was recorded but no significant nitrogen or carbon flow was detected although mycorrhizal fungal
structures were formed in the roots. We hypothesize that dark septate endophyte A.
macroclerotiorum is able to form functional mycorrhizal association but only under certain
circumstances and that the presence or mycorrhizal structures is not sufficient proof of bidirectional
nutrient flow.

Acknowledgement: This work was supported by GAUK 320311 and travel expenses were financed
by ECOST STSM FP0803 230912 021850.
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NOVA FUNKCIA GLUKANAZ V RASTLINACH - ROZKLAD KORISTI
V TRAVIACICH STAVACH MASOZRAVYCH RASTLIN
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Pel ainé glukan-obsahujiuce zloZky v Zivotnom prostredi moZu byt substratom pre méasozravé
rastliny pri raste na nutricne chudobnych pédach. Glukany mézu byt rozkladané enzymami
glukanaz, ktoré su najCastejSie Studované v kontexte rastlinnej obrany, ale potvrdila sa aj ich uloha
v mnohych fyziologickych a morfologickych procesoch. NaSe experimenty potvrdili, Ze glukanazy
sa indukuju v traviacich vyludkoch masozravej rosicky okruhlolistej (Drosera rotundifolia L.). Stiepia
glukan na jednoduchsie sacharidy, ktoré rastlina postupne asimiluje. Potvrdzuje to novu, doteraz
nepopisanu ulohu tychto enzymov v rastlinach.

Podakovanie: Praca bola podporena projektom MVTS COST FA 1006 a projektom Operaéného
programu Vyskum a vyvoj “Implementacia vyskumu genetickych zdrojov rastlin a jeho podpora v
udrzatelnom rozvoji hospodarstva Slovenskej republiky” (ITMS: 26220220097),
spolufinancovaného z Eurépskeho fondu regionalneho rozvoja.
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ZVLASTNA STRATEGIA ZiSKAVANIA ZIVIN MASOZRAVEJ RASTLINY
NEPENTHES AMPULLARIA
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Krciaznik Nepenthes ampullaria Jack. ma na rozdiel od inych druhov rodu nezvycajnu stavbu
svojich kréiazkovitych pasci ako aj spdsob rastu. Vie€ko, ktoré kryje u vacsiny druhov ustie pasce,
je vyrazne vyklonené smerom von. Kréiazky tvori v hustom koberci priamo na pdde dazdového
lesa, na rozdiel od ostatnych druhov, ktoré ich tvoria va¢sinou na Splhavych stonkach. Terénne
pozorovania potvrdzuju, Ze tento druh zachytava do kréiazkov vyznamné mnozstvo rastlinného
materialu pochadzajuceho z korunnej etdaze dazdového lesa. Cielom tejto prace bolo otestovat
hypotézu, &i su rastliny schopné profitovat zo zachyteného rastlinného materialu, teda ¢&i spifiaju
jednu zo zakladnych podmienok definicie masozravosti, vtomto pripade vSak skoér
,vegetarianstva“. Za pomoci analyzy stabilnych izotopov dusika sme zistili, ze N. ampullaria
ziskava priblizne 50 % obsahu N v listoch zo zachyteného rastlinného materialu. Tento zdroj
dusika ciasto¢ne zvysil jeho obsah v listoch, ¢o sa prejavilo zvySenou koncentraciou chlorofylov
a rychlostou Cistej fotosyntézy v asimilaénych listoch, no nie v kréiazkoch, ktorych fotosynteticka
kapacita je velmi nizka. Biomasa prikrmovanych rastlin takisto vzrastla. Pretoze hodnoty
maximalneho kvantového vytazku (F,/F,) ako aj koncentracia N v listoch ostali napriek
prikrmovaniu suboptimalne, je tento kréiaznik pravdepodobne zavisly aj od Zivo€iSnej koristi, ktora
sa v krCiazkoch takisto nasla. Tento kréiaznik je nazornym prikladom adaptivnej radiacie
s ohladom na ziskavanie Zivin v Zivinami chudobnom prostredi.

Literatura:

Pavlovi¢ A., Slovakova L., Santragek J. 2011. Nutritional benefit from leaf litter utilization in the
pitcher plant Nepenthes ampullaria. Plant, Cell and Environment 34:1865 -1873.

Podakovanie: Praca bola podporena grantom VEGA 1/0520/12 a projektom
CZ.1.07/2.3.00/20.0057
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Sekcia 11: Produkéna biolégia rastlin a polohospodarstvo

HODNOTENIE FYZIOLOGICKEJ AKTIVITY A PRODU}SéNEJ VYKONNOSTI
HYBRIDOV SLNECNICE ROCNEJ METODAMI INFRACERVENEJ
TERMOGRAFIE A REFLEKTANCIE LISTU
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Vyvoj v manazmente agrotechnickych zasahov v modernej rastlinnej produkcii a presnom
polnohospodarstve smeruje k vyuzivaniu nedestrukénych metdd hodnotenia fyziologického stavu a
zdravotnej kondicie rastlin v poraste. V tomto smere sa uplatiiuje najma technika infracervenej (/IR)
termografie listu a / alebo porastu, ktorej analyza poskytuje informacie o aktivite prieduchového
aparatu listov, obsahu vody a vodnom strese rastlin. Dal$im pristupom je charakterizovanie stavu
fotosyntetického aparatu a produkénej vykonnosti rastlin kvantifikovanim spektralnych vegetaénych
indexov. V praxi pouzivané vegetatné indexy hodnotia fotosynteticki vykonnost na zaklade
reflektancie Ziarenia asimilatnym aparatom rastlin. NajcastejSie vyuzivanymi reflektanénymi
indexmi v praxi su parametre NDVI (normalized difference vegetation index) a PRI (photochemical
reflectance index). Parametre sa vyuZivaju v rychlom nedeStrukénom merani koncentracie
asimilaénych pigmentov, obsahu vody v rastline, efektivnosti vyuZitia Ziarenia, dusikatej vyzivy,
stresového stavu rastlin, velkosti listovej plochy, pripadne na globalnej urovni pri hodnoteni
primarnej produkcie porastov dialkovym prieskumom vegeta¢ného krytu. Ciefom naSej prace bolo
prostrednictvom modernych nedestrukénych metéd hodnotit v troch po sebe nasledujucich
vegetacnych rokov (2010, 2011 a 2012) fyziologicku zdatnost réznych hybridov sine¢nice ro¢nej
(Helianthus annuus L.), rastucich v prirodzenych podmienkach prostredia v oblasti Nitra-Dolna
Malanta. V piatich vyznamnych rastovych etapach sme kvantifikovali teplotnu diferenciu (AT) a
CWSI (crop water stress index) metédou IR termografie, ako aj dva reflektanéné parametre (NDV/
a PRI). V praci diskutujeme ontogenetické zmeny jednotlivych parametrov, ich zavislost na
meteorologickych ¢&initefoch, ako aj vztahy k vodnému rezimu rastliny (vodny potencial rastliny
a prieduchova vodivost). Matematicko-Statistickou analyzou sme korelovali kalkulované
fyziologické parametre s produkénou vykonnostou jednotlivych hybridov a vyslednou kvalitou
produkcie. Vysledky ndm dovoluju konstatovat, Ze teplota listu (porastu) je vhodnym indikatorom
vodného rezimu rastlin slnenice a méze byt vhodnym kritériom pre potencialne planovanie
zavlahového rezimu. Korelaénou analyzou sme preukazali, Zze parametre reflektancie listu, ktoré
popisuju aktivitu fotosyntetického aparatu, je mozné vyuzit v znamych poveternostnych
podmienkach ako kritéria pre charakterizovanie produk&nej vykonnosti hybridov sine€nice ro¢ne;j.
Mo6zZeme tiez konstatovat, Ze moderné nedestrukéné metddy hodnotenia fyziologického stavu je
mozné vyuzit nielen pri manazmente agrotechnickych zasahov, ale aj v skriningu vykonného, resp.
tolerantného biologického materialu v Slachtitelskych programoch.

Podakovanie: Praca bola podporena agentirou VEGA (grant ¢. 1/0093/13).
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DISTRIBUCE Cd A Pb V KLONECH RYCHLE ROSTOUCICH DREVIN V
ZAVISLOSTI NA STARI VYHONU
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Rychle rostouci dfeviny jsou povazovany za rostliny vhodné pro fytoremediacni ucely pfedevSim
v kombinaci s naslednym energetickym vyuzitim, a to pro jejich schopnost produkovat vysoké
mnozstvi biomasy a zaroven tolerovat rizikové prvky v pudé. V naSem experimentu byly péstova’n1y
2 klony vrb a 2 klony topolti na stfedné kontaminované ptdé (8.3 mg Cd kg™',1214 mg Pb kg™)
v blizkosti mésta Pfibram. V Unoru 2012, po 4 letech péstovani, byly odebrany vzorky klond,
rozdéleny na vyhony stejného stari a ty byly oloupany. Takto oddélené ¢asti rostlin byly zvazeny a
analyzovany. Na zakladé ziskanych vysledk( byly mezi sebou porovnany jednotlivé klony a také
v ramci klonu oba sledované rostlinné organy, kira a dfevo, a to z hlediska produkce biomasy a
schopnosti akumulovat Cd a Pb. Z vysledku je zfejmé, Ze u vSech klonu se prvky hromadi vice v
kife nez ve dfevé (Cd az 3x a Pb az 5x vice). Obecné lze fici, ze mladSi vyhony obsahuji relativné
vice klry oproti star§im vyhondm, maji vys$si koncentrace prvkd, ale hmotnost jejich biomasy je
niz8i nez u starSich vyhon(. V experimentu se také potvrdilo, Ze produkce biomasy ma vyrazné
vys$i vliv na odstranéni rizikovych prvkud z pldy nez jejich koncentrace v rostlinach. Ziskana data o
distribuci prvk( v klonech rychle rostoucich dfevin mohou v praxi pfispét ke spravnému nacasovani
sklizné ¢i k optimalnimu hnojeni plantazi na zakladé zjisténych informaci o od¢erpanych Zivinach a
rizikovych prvcich.

Podékovéni: Tato prace vznikla diky finanéni podpore projektu TACR BROZEN &. TA01020366
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Sekcia 12: Ekologicka bioldgia rastlin a globalne klimatické zmeny

PRIMARY PHOTOSYNTHETIC PROCESSES IN LEAVES OF EUROPEAN
BEECH AND NORWAY SPRUCE EXPOSED TO ELEVATED CO;

Dana Hola', Zuzana Lhotakova’, Marie Kogova', Olga Rothova', Barbora Radochova®, Petra
MaskovaZ, Lenka Tamova', Jana Albrechtova?
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3Institute of Physiology, Academy of Sciences of the Czech Republic, v.v.i., Videriska 1083, 142 20
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Increasing atmospheric CO, level induces various demands on many physiological processes of
forest trees, including photosynthesis. However, the individual parts of photosynthetic processes
can probably respond very differently to elevated CO, and the information on this topic is still rather
scarce. We have evaluated the changes in the efficiency of primary photosynthetic processes in
European beech and Norway spruce exposed for several years to elevated CO, concentration
(using mostly OJIP chlorophyll fluorescence analysis). We have also examined the effects of the
season of the year and of the leaf exposure to sun/shade conditions on this response. We found
that Norway spruce and European beech respond differently to elevated CO, with almost no
response observed in beech and a diminished PSII and whole electron-transport chain
performance together with a higher energy dissipation found in spruce exposed to atmospheric
CO, enrichment. However, the response of light-exposed and shaded spruce leaves rather
substantially differred (and often was quite reverse) and was usually greater in the younger leaves
(sampled in June/July) then in the mature ones (sampled in August/October).

Acknowledgement: This study was supported by grants No. P501/10/0340 (Czech Science
Foundation), MSM0021620858 (Ministry of Education, Youth and Sports of the Czech Republic)
and SVV-2013-267205 (Grant Agency of Charles University in Prague).
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KTERA DREVINA PROFITUJE VICE ZE ZVYSENE KONCENTRACE CO;
V OBLASTI MORAVSKOSLEZSKYCH BESKYD, PICEA ABIES NEBO FAGUS
SYLVATICA?

Holi$ova Petra, Sprtova Mirka, Urban Otmar

Sekce impaktovych studii a fyziologickych analyz, Centrum vyzkumu globalni zmény AV CR, v.V.i.,
Bélidla 986/4a, 603 00 Brno, CR

Email: holisova.p@czechglobe.cz

Clovék svou &innosti neustale prispiva ke zvySovani koncentrace CO, v atmosféfe a ovliviiuje tak
mnoho procest probihajicich v atmosféfe i na Zemském povrchu. Rychlost fotosyntézy je
zvySenym CO, stimulovana, avSak tato stimulace ¢asto klesa v disledku rliznych faktorl jako je
nedostate¢na mineralni vyziva, bioticti nebo abioticti stresovi Cinitelé. Stimulace zvySenym CO, je
také zavisla na rostlinném druhu.

Ke sledovani vlivu dlouhodobého plsobeni zvySeného CO, na lesni ekosystémy vyuziva CVGZ
AV CR, v.v.i. kultivagni sféry na Bilém KFiZi v Moravskoslezskych Beskydech. Od roku 2007 jsou
ve sférach vystaveny soucasné (AC; 385 umol CO, mol'1) a zvySené koncentraci CO, (EC; 700
umol CO, mo|'1) sazenice buku lesniho a smrku ztepilého. V pFispévku se pokusim zodpovédét
otazku polozenou v nazvu. Odpovéd bude zaloZena predevSim na vysledcich gazometrického
méfeni asimilacnich charakteristik na drovni listu (LI-6400, LI-COR, USA).

Buk dosahoval vysSi vySky (o 67%) a listy obsahovaly vice N na jednotku suSiny (o 60%) nez smrk.
EC podminky nevedly k rozdildm ve vySce stromU, ale obsah N byl mirné redukovan u obou
sledovanych druhd. Svétlem saturovana rychlost asimilace CO, (An.x) @ asimilaéni kapacita (Asa)
byla v priméru za sledované obdobi mirné vyssi u buku nez u smrku, avSak pouze u rostlin z AC
podminek. Stimulace A,.x EC podminkami byla vy$§i u smrku nez u buku, EC nevedlo k poklesu
Asar U smrku, ale u buku ano. Vyssi rychlost ristu a vyssi potfeba N u buku vedou pravdépodobné
k nizSi schopnosti vyuziti zvyhodnénych podminek zvySenym CO,. Zda se, ze EC podminky tak
vedou ke snizeni mezidruhovych rozdilG v danych podminkach.

Podéekovani: Prace vznikla za podpory grantu P501/10/0340 (GA CR). Systém pro fumigaci CO, je
soucasti Narodni infrastruktury CzeCos/ICOS (LM2010007).
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VNITRNi STRUKTURA STINNEHO A SLUNNEHO LISTU BUKU LESNIHO
POD VLIVEM ZVYSENE KONCENTRACE CO,: STEROLOGICKA ANALYZA
MEZOFYLU
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Atmosféricka koncentrace oxidu uhli¢itého je faktor, ktery ovliviiuje fotosyntézu a tim i strukturu
fotosyntetickych pletiv. Nase prace se zabyva kvantifikaci zmén struktury mezofylu listl buku
lesniho (Fagus sylvatica L.) rostoucich v experimentalnim systému Centra pro vyzkum globalni
zmény AV CR na Bilém KFizi (Beskydy). Vzorky listtl z péti strom byly odebrany v &ervenci roku
2009 pouze ze slunnych vétvi, a v Eervenci roku 2012 ze sedmi stromU, ze slunnych i stinnych
vétvi mladych bukl rostoucich pfi aktualni atmosférické a zvySené (700 ppm) koncentraci oxidu
uhli¢itého. Vzorky byly skladovany ve zmrazeném stavu a nésledné zpracovany pro snhimani v
konfokalnim mikroskopu. Na vzorcich byly stanoveny vybrané geometrické parametry mezofylu:
zastoupeni mezofylu v celkovém objemu pletiv listu (bodova metoda), vnitini povrch listu
(stereologickd metoda Fakir) a mocnost mezofylu (ruéni méfeni) v software Ellipse 2.08 (ViDiTo
KoSice, SK). Analyza vzorkG zroku 2009 neprokazala statisticky vyznamny vliv zvySené
koncentrace CO, na sledované parametry mezofylu. Pfedpokladame, Ze vysledky jsou ovlivnény
genetickou variabilitou mezi jedinci a také malym poctem sledovanych jedinct v testovaném
souboru. PFi zpracovani vzorkl z roku 2012 byl po€et zkoumanych stromd navys$en a pozornost
byla vénovana také stinnym listim.

Podékovani: Prace byla podporena Grantovou agenturou CR (grant & P501/10/0340) a Akademii
Véd Ceské Republiky (RV0O:67985823).
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KONCENTRACI CO.: AKUMULACE NESTRUKTURNICH SACHARIDU V
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V sou€asné dobé se povazuje za prokazané, ze zvySeni koncentrace CO, v atmosféfe vede ke
zménam v rychlosti asimilace uhliku a k celkovému ovlivnéni sacharidového metabolismu. V
dlouhodobém experimentu (od roku 2009) sledujeme porosty smrku (Picea abies) a buku (Fagus
sylvatica) rostouci na experimentalnim ekologickém pracovisti Bily Kfiz v Moravskoslezskych
Beskydech a jejich sacharidovou bilanci ve vztahu ke zvySené koncentraci CO,. Rozpustné
nestrukturni sacharidy jsou stanovovany v listech pomoci HPLC s refraktometrickou detekci,
kvantifikace Skrobu pomoci stanoveni obsahu glukézy po enzymatickém Stépeni. Prezentované
vysledky ukazuji na odli$nou reakci u obou sledovanych druhl dfevin. U obou druhl byla zjisténa
napadna vnitrodruhova variabilita. Z hlediska dlouhodobého chovani porostu jsou vyznamné i
znacné rozdily v reakcich zjisténych v jednotlivych vegetacnich sezénach.

Podékovéni: Projekt je podporovén grantem &. P501/10/0340 Grantové agentury Ceské republiky.
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NITROUS OXIDE (N,O) AND METHANE (CH,) EMISSIONS FROM PINUS
SYLVESTRIS
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Methane (CH4) and nitrous oxide (N,O) are important greenhouse gases contributing to global
climate change. N,O and CH,4 can be emitted from surfaces of plants, especially aerenchymatic
plants. However, data on N,O and CH, emissions by trees are scarce. To our knowledge, the
emissions of both gases have never been studied on coniferous tree species. Therefore, the main
objective of the presented study was the characterisation and quantification of CH, and N,O
emissions from stems and shoots of Scots pine (Pinus sylvestris), as affected by soil moisture. The
gas fluxes were investigated on mature trees under natural field conditions using static chamber
systems and gas chromatographic analyses. We hypothesised that mature P. sylvestris can emit
measurable quantities of N,O and CH, from their aboveground tissues. Forest floor emissions of
both trace gases were determined for comparison with tree emissions to test our second
hypotheses that the emission fluxes of N,O and CH, from P. sylvestris are higher compared to
forest floor fluxes. The poster will present the most important results from the measurement
campaign at the SMEAR Il measuring station in Hyytiala, Southern Finland.

Acknowledgements: This research was financially supported by the ExpeER project
(Experimentation in Ecosystem Research), project CzechGlobe (CZ.1.05/1.1.00/02.0073), The
Academy of Finland Centre of Excellence (project 1118615) and Helsinki University Centre for
Environment, HENVI.
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VLIV ZVYSENE KONCENTRACE OXIDU UHLICITEHO NA
ULTRASTRUKTURU CHLOROPLASTU SMRKU ZTEPILEHO
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Zvysena koncentrace oxidu uhligitého v ovzdusi je faktorem, ktery ovliviiuje nejen fotosyntézu, ale
i strukturu fotosyntetickych pletiv. Kvantitativni ohodnoceni zmén na ultrastrukturalni urovni se vSak
v literatufe objevuje jen vzacné. V nasi praci jsme se zabyvali kvantifikaci zmén v ultrastruktufe
chloroplasti mladych jehlic smrku ztepilého (Picea abies L. Karst) rostoucich v experimentalnim
systému Centra pro vyzkum globalni zmény AV CR na Bilém KFiZi (Beskydy). Vzorky jehlic byly
odebrany z oslunénych i zastinénych vétvi mladych stromu rostoucich pfi atmosférické a zvySené
(700 ppm) koncentraci oxidu uhli¢itého v ovzdusi. Vzorky byly fixovany glutaraldehydem a
zpracovany pro pozorovani v transmisnim elektronovém mikroskopu. Ke kvantifikaci zmén
v ultrastrukture chloroplastu byla pouZita varianta stereologické metody bodové mfizky. Pfi méfeni
bylo zjisténo, Ze v jehlicich odebranych z oslunénych vétvi se vyskytuji dva typy chloroplastl —
z oslunéné a zastinéné ¢asti jehlice — které se lisi vySkou gran a zastoupenim granalnich tylakoidd.
V jehlicich ze stinnych vétvi se vyskytoval jen jeden typ chloroplasti. U stroml rostoucich
v atmosférické koncentraci CO, v ovzdus$i obsahovaly chloroplasty ze slunnych jehlic vice $krobu
nez ve stinnych jehlicich. U stromU rostoucich ve zvySené koncentraci CO, v ovzdu$i obsahovaly
vice Skrobu jehlice stinné.

Podékovani: Prace byla podpofena Grantovou agenturou CR (granty &. P501/10/0340 a 13-
12412S) a Akademii Véd Ceské Republiky (RVO:67985823).
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Ultrastruktura chloroplastl je ovliviiovana mimo jiné ozarenosti a koncentraci CO, v ovzdusi.
V nasi praci jsme se zabyvali kvantifikaci zmén v ultrastruktufe chloroplastd mladych listll buku
lesniho (Fagus sylvatica L.) rostoucich na experimentalnim stanovisti Centra pro vyzkum globalni
zmény AV CR na Bilém KfiZi v Beskydech. Vzorky listd byly odebrany v &ervnu roku 2010 ze
slunnych a stinnych vétvi mladych strom0( rostoucich v zapojeném porostu pfi aktualni
atmosférické a zvySené (700 ppm) koncentraci oxidu uhli¢itého v ovzdusi. Vzorky byly fixovany
glutaraldehydem a zpracovany pro pozorovani v transmisnim elektronovém mikroskopu. S
pouzitim stereologickych metod (vicevrstevna bodova mfizka), softwarem Ellipse jsme
kvantifikovali nasledujici parametry: uspofadani tylakoidnich membran (pomérné zastoupeni
grandlnich a intergranalnich tylakoidu), $krobova zrna a plastoglobuly — pomérné zastoupeni
jednotlivych struktur na medialnim fezu. Bylo Zzjisténo, ze u stinnych listd se vyskytovalo vice
granalnich tylakoidd v poméru k intergranalnim. U strom0 rostoucich ve zvy$ené koncentraci CO,
obsahovaly chloroplasty ze slunnych i stinnych listd vice Skrobu. Ve slunnych listech se
vyskytovalo vice Skrobu v porovnani se stinnymi listy bez ohledu na koncentraci CO,. Prokazalo
se, Ze ozafenost ovliviiuje uspofadani membran i obsah Skrobu v chloroplastech. ZvySena
koncentrace oxidu uhli¢itého ma vliv na obsah Skrobu v chloroplastech. Dale je zkouman vliv obou
faktorG na usporadani tylakoidnich membran a zastoupeni plastoglobuld na medialnim fezu.

Podékovani: Prace byla podpofena Grantovou agenturou CR (grant &. P501/10/0340 a Akademii
Véd Ceské Republiky (RV0O:67985823).
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o A B 0
Radochova®, Jana Albrechtova’

"Katedra experimentalni biologie rostlin, Prirodovédecka fakulta, Univerzita Karlova v Praze,
Vini¢na 5, 128 44, Praha 2

20ddéleni biomatematiky, Fyziologicky Ustav AV CR, v.v.i., Videriska 1083, 142 20 Praha 4 — Kr¢

E-mail: kubinova@natur.cuni.cz

Vnéjsi prostfedi ovliviiuje anatomické parametry listd. Na jehlicich smrku ztepilého (Picea
abies L. Karst.) byl studovan vliv koncentrace oxidu uhli¢ittho v atmosféfe a ozafenosti a na
vybrané strukturalni parametry (délka jehlice, objem jehlice, tvar na pficném Fezu, zastoupeni
mezofylu a objemova hustota mezofylovych bunék a chloroplastu v jehlici).

Jehlice smrku ztepilého byly odebrany ze stromu rostoucich na experimentalnim stanovisti
CzechGlobe — Centra vyzkumu globalni zmény, AV CR, v.v.i. na Bilém KfiZi v Moravskoslezskych
Beskydech. Vzorky byly odebrany ze slunnych a stinnych vyhont z korun mladych stromu
rostoucich ve specialnich experimentalnich sférach s kontrolovanou koncentraci oxidu uhli¢itého.
Zkoumané stromy rostly ve sféfe s okolni koncentraci CO, a ve sféfe se zvySenou koncentraci CO,
(700 ppm). V ramci jehlice byly v systematicky rovnomérné nahodnych pozicich pomoci ruéniho
mikrotomu nafezany pfiéné fezy. Vzorky byly nasnimany konfokalnim mikroskopem Leica SP2
AOBS a analyzovany stereologickymi metodami (bodova metoda, disektor) v programu Ellipse
(ViDiTo, Kosice, SR) a geometrickou morfometrii za pouziti knihovny tvard v R (autor lan Dryden).

Pilotni vysledky ukazaly rozdily ve tvaru pfiénych fez( mezi slunnymi a stinnymi jehlicemi,
zejména v poméru Sifek os. Tvary rtzné ozarenych jehlic se vice liSily v normalni koncentraci CO,.
Rozdily ve tvaru jehlic na pficném Fezu byly rovnéz zaznamenany mezi jehlicemi na tomtéz
vyhonu. Proménlivost tvart byla ziejmé zplusobena mistnim zastinénim, protoZe jehlice smérujici
nahoru meély tendenci se podobat spiSe slunnym jehlicim na rozdil od jehlic sméfujicich dolu.
Pilotni vysledky analyz anatomickych parametr(i ukazaly, ze zvySena koncentrace oxidu uhli¢itého
neovlivnila podil mezofylu ani podil centralniho valce na fezu. Objem jehlice a také objemova
hustota mezofylovych bunék a chloroplasti nevykazovaly signifikantni rozdily mezi koncentracemi
CO,. Dosavadni vysledky naznaluji, Zze ozafenost ma na vyslednou strukturu jehlic smrku
ztepilého silngjsi vliv nez koncentrace oxidu uhli¢itého.

Podékovani: Tato prace byla podpofena granty GACR (P501/10/0340), AVCR (AV0Z50110509 a
RV0:67985823) a Univerzity Karlovy v Praze (SVV 265203).

178



OBSAH

UVODNE SLOVO KU KONFERENCII ,11. DNI DOKTORANDOV EXPERIMENTALNEJ BIOLOGIE

RASTLIN* A ,13. KONFERENCII EXPERIMENTALNEJ BIOLOGIE RASTLIN ....coooiiviiieeeeeeeeen. 8
SPONZORI A PARTNERI ..ottt ettt 17
ZOZNAM UCASTNIKOV ... oottt et ee et ee e ennas 18
PROGRAM KONFERENCIE .......c.uiuieieieeteeeeeeee e eeee s et s et ee s e s s enen s 22
11th PhD STUDENT DAYS OF EXPERIMENTAL PLANT BIOLOGY..................... 36

Oral Presentations
Section 1: Molecular & Cell GENELICS ........ccoeeeiiiiieeeeeeee et 37

DNA METHYLATION OF TRANSPOSABLE ELEMENTS FROM OGRE FAMILY IN
DIFFERENT TISSUES OF SILENE LATIFOLIA
Viera KOVACoVA, ZAeNEK KUDAL.............uuueeiiieieiiii e 37

Section 2: Developmental BiolOQY ..........uoeiiiiiiiiiiiiiiieee et 38

SILICA PHYTOLITHS IN SORGHUM BICOLOR ARE OBSERVABLE BY FLUORESCENT
MICROSCOPY UNDER BASIC PH

Milan Soukup, Michal Martinka, AleXandEr LUX ..........cccuieiiiieeiieeeciee e eaee e 38
ONTOGENY ASPECTS OF ENDOPOLYPLOIDY OF SELECTED TAXA OF VASCULAR
PLANTS

Nikola Strakova, Pavol MArtONSi .........c..coiiiiieiiiie e s e 39

SPONTANEOUSLY TUBERIZING POTATO — A MODEL PLANT FOR TUBER INDUCTION
STUDY
Hana Sevéikova, Hana Konradova, Petra Maskova, Danuse Tarkowska, Helena Lipavska .. 40

Section 3: Biochemistry & PhySiOlOQY .......ccooieiiiiiiiiiiiiceeeeeeeeeeeee e 41

REDOX STATE OF GLUTATHIONE DURING SHORT-TERM PHOTOINHIBITION AND
RECOVERY IN FRUTICOSE AND FOLIOSE LICHEN SPECIES
Katefina Balarinova, MiloS Bart@k ............ccuiieiiiieiiie et enee e 41

ZINC AND SILICON INTERACTION MODIFIES ROOT ARCHITECTURE
Boris Bokor, Marek Vaculik, Ludmila Slovakova, Alexander LUX..........cccccoovuveiiiieeeiirieesiieeennns 42

THE INFLUENCE OF SELECTED PLANT HORMONES ON THE SECONDARY
METABOLITES CONTENT IN MATRICARIA CHAMOMILLA L.
Zuzana Ducaiova, Silvia Mihali¢ova, Miroslav RepCak .............cceieriiiiiiiiiiiiiieceeee e 43

THE ROLE OF MESOPHYLL CONDUCTANCE AT DIFFERENT LEVELS OF
RESTRICTION OF CO, SUPPLY
Daniel Hisem, Daniel Vrabl, Jifi SANTTUGEK ....evee oot 44

COPPER TOLERANCE IN SILENE DIOICA
Vojtéch Hudzieczek, Radim Cegan, Jifi Baloun, Eva Nevrtalova, Boris Vyskot, Roman
[ (0] o722 RSSO SPRRTPPOUPRNE 45

SALICYLIC ACID SIGNALLING: OLD PLAYGROUND, NEW PLAYERS?

Martin Janda, Viadimir Sasek, Jindfiska Matouskova, Jan Andrejch, Lenka Burketova, Olga
Valentova

179



A TECHNIQUE FOR VISUALISATION OF FUNCTIONAL XYLEM VESSELS IN
HERBACEOUS STEMS
= 1o =Y [ o - PSSP 47

THE ANTIOXIDANT ENZYMES ACTIVITY OF IN VITRO CULTIVATED MAIZE PLANTS IS
INFLUENCED BY CADMIUM AND SILICON
Denis Liska, Zuzana Lukacova, AlEXander LUX .........cccveiiuireiiiieiniieeciie e s siee e sinee e 48

IS THERE A CORRELATION BETWEEN YIELD, GROWTH AND HYTOHORMONE
LEVELS AFTER LOW-TEMPERATURE PLASMA TREATMENT IN PEA?
Tibor Stolarik, Ondfej Novak, AnNNa ZahoranOVa.............ceevueeeriuieeniuieeineeeesieeesieeesieeesseaee e 49

Section 4: Systematics & EVOIULION..........ccooiiiiiiiiiiiiicce e 50

FORMATION OF DNA QUADRUPLEXES BY SPECIFIC REGIONS OF TRANSPOSABLE
ELEMENTS REVEALED BY CD MEASUREMENTS AND /N VIVO EXPERIMENTS WITH

YEASTS
Pavlina Steflova, Matéj Lexa, Viktor Tokan, lva Kejnovska, Michaela Vorlickova, Boris
Vyskot, Eduard KeJNOVSKY...........couiiiiiiii et 50
Section 5: ECOPNYSIOIOOY .. tieiueriiieeeiiiiiee e e e et e e e e et e e e e et e e e e et eea e e s snnneeeeeeennneeeaeas 51

FEEDING ON PREY INCREASES PHOTOSYNTHETIC EFFICIENCY IN THE
CARNIVOROUS PLANT DROSERA CAPENSIS
Miroslav Krausko, Andrej Pavloviéz, Michaela Libiakova, Lubomir Adamec .......................... 51

ANATOMICAL CHARACTERISTICS OF NORWAY SPRUCE NEEDLES UNDER THE

EFFECT OF ELEVATED CARBON DIOXIDE CONCENTRATION, IRRADIANCE AND

SPATIAL ORIENTATION ON A SHOOT

Zuzana Kubinova, Zuzana Lhotakova, Jifi Janacek, Lucie Kubinova, Barbora Radochova,
Lo F= AN [ o] (=Yt ) (07 PSR 52

ALLELOPATHIC EFFECTS OF SELECTED SECONDARY METABOLITES OF LICHENS
ON PHOTOBIONT TREBOUXIA ERICI
Veronika Lokajova, Miriam Backorova, Martin BaCKor.............ccceeiiiiiiiiiiiie e 53

ARE DARK SEPTATE ENDOPHYTES MUTUALISTS OR PARAZITES?
Tereza Lukesova, Petr Kohout, Jana Albrechtova, Martin VohniK............ccccccoeviieiiiiieiiieeenns 54

PHYSIOLOGICAL ASPECTS OF NITROGEN EXCESS IN THE LICHENS

lvana Maslarniakova, Miriam Backorova, Martin BacKor ..........coooovviiiiiiii 55
SILICON SUPPLEMENTATION AFFECTS CADMIUM TOXICITY SYMPTOMS IN MAIZE
PLANTS

Silvia Mihali¢ova, Zuzana Ducaiova, Martin BaCKor...............uuuueeereiiiieiiiiiiieiieieeieieeeseeeeeeeenneeens 56

CARBOHYDRATES IN ORCHIDEOID MYCORRHIZAS — TREHALOSE AS CARBON AND
ENERGY SOURCE
Jan Ponert, Klara Cihakova, Helena LIiPaVSKA ....coiiiieiie e 57

PHOTOSYNTHETIC PROCESSES IN NOSTOC COMMUNE COLONIES IN RESPONSE
TO ENVIRONMENTAL FACTORS: FIELD STUDY FROM PETUNIA BUKTA, SVALBARD
Katefina Trnkova, Jan Kviderova, Kamil Laska, Milo$ Bartak

Poster Session
Section 1: Molecular & Cell GENELICS ........ccoeiiiiiiiceeeee e 59

INTERACTION OF PLANT PHOSPHOLIPASE DA WITH MICROTUBULES IN VIVO

180



Jan Andrejch, JindfiSka Matouskova, Martin Janda, Olga Valentova ............ccccconvriciincnnn.

STRUCTURAL AND FUNCTIONAL CHARACTERISATION OF HEAVY METAL ATPASE
HMA7 IN TWO SILENE VULGARIS ECOTYPES
Jiri Baloun, Eva Nevrtalova, Vojtech Hudzieczek, Radim Cegan, Roman Hobza ...................

ANALYSIS OF NATURAL AND RECOMBINANT VARIANTS OF ANTICANCEROGENIC
BIFUNCTIONAL NUCLEASE IN TOMATO AND TOBACCO
Anna Tycova and Jaroslav MatOUSEK ...........cooeiiiiiiiiiieiii e e

Section 2: Developmental BiolOQy ...........coeiiiiiiiiiiiiiieeeee e

SOMATIC EMBRYOGENESIS IN NORWAY SPRUCE: EFFECT OF AROMATIC
CYTOKININS, METOXYTOPOLINS
Lenka Hruskova, Marie Kadlecova, Jana Albrechtova, Helena Lipavska..........c..cccoeeviiveeenns

Section 3: Biochemistry & PhySiOlOQY ......coooiieiiiiiiiiiiieceeeeeeeeeeeece e

EFFECT OF STRIGOLACTONE ON SHOOT BRANCHING AND POLAR AUXIN
TRANSPORT
Nela Dankova, VIlem ReiNONI..........cccuviiiiiiiiiie et snee e

REGULATION OF PHOTOSYNTHESIS AND PRIMARY PRODUCTION OF
PHYTOPLANKTON: ANALYSIS OF MODEL PROKARYOTE MICROORGANISM
PROCHLOROCOCCUS MARINUS
Kristina Felcmanova, Martin Luke$, Eva Kotabova, Jifi Setlik, Ondfej Komarek, Ondrej

[ = | USSR

CHARACTERIZATION OF LIGAND SPECIFICITY OF HISTIDINE KINASES CYTOKININ
RECEPTORS FROM BRASSICA NAPUS
Lucia Gallova, Alena Kuderova, EliSka Nejedla, Ondfej Plihal, Jan Hejatko and Lukas

1 o] (o] 2 - USROS

EFFECT OF HEAVY METALS ON CARBOHYDRATE METABOLISM OF ARMORACIA
RUSTICANA HAIRY ROOT CULTURE
Monika Kofroriova, Jana Labusova, Helena Lipavska, Petr Soudek ..........ccccceeevveiiiieiiinneenn,

CHARACTERIZATION OF LIPOXYGENASE FROM ESCHSCHOLTZIA CALIFORNICA
CHAM.
Renata Kollarova, Marek Oblozinsky, Ivana Holkovd, Veronika Kovacikova ...............cccoce...

MOLECULAR BIOLOGICAL CHARACTERIZATION OF A NEWLY IDENTIFIED

SECRETORY PHOSPHOLIPASE A, FROM OPIUM POPPY (PAPAVER SOMNIFERUM
L.)
Veronika Kovacikova, Mareike Heilmann, Marek Oblozinsky, Ingo Heilmann.........................

EFFECT OF URANIUM ON ANTIOXIDATIVE DEFENSE MECHANISMS IN NICOTIANA
TABACUM PLANTS DURING HYDROPONIC CULTIVATION
Jana Labusova, Petr Soudek, Helena Lipavska...........ccccoevieiiiiieiiiieeee e

EFFECT OF ELECTRICAL SIGNALS ON DIGESTIVE CAPABILITIES IN THE
CARNIVOROUS PLANT VENUS FLYTRAP (DIONAEA MUSCIPULA)
Michaela Libiakova, Andrej Pavlovi€, Ludmila SIOVAKOVA............cooceeiiiiiiiieieiee e

COMPETITIVE CANALIZATION OF AUXIN IN PEA (PISUM SATIVUM L.) CAN BE
INVOLVED IN BUD OUTGROWTH AFTER DECAPITATION
Zuzana Medvedova, Jozef Balla, Vilém Reindhl, Stanislav Prochazka............ccccccceevveennenne

IMPACT OF HEAT STRESS ON THE STRUCTURE OF PHOTOSYSTEM I
Lukas Nosek, Petr llik, ROmMan KOUFil............oooiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e

181



BRASSINOSTEROIDS AS POSSIBLE REGULATORS OF THE RESPONSE OF YOUNG

PLANTS OF VICIA FABA L. AND ZEA MAYS L. TO WATER DEFICIT

Lenka Tumova, Marie Ko¢ova, Dana Hola, Olga Rothova, Iva Jelénkova, Nina Trubanova,
Daniel Panchartek, Markéta Palovska, Katefina RENOFOVA .........oovoovoeieeeeeeeeeeeeeeee e 73

INFLUENCE OF ANTIMONY AND SILICON ON ROOT SYSTEM OF MAIZE
Miroslava Vaculikova, Marek Vaculik, lvana Fialova, Zuzana Kochanova, Barbora
Sedlakova, MIroSIava LUXOVA...........ooeeeiiiieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e e e e e e e e e e e e eeaeees 74

HOW ARE STOMATAL INTERACTIONS CONCERTED FOR THEIR COMPLEX

FUNCTION ?
Dana Wiesnerova, Marie Hronkova, Marie Simkova and Jifi Santraéek .........cccoooevevevvvveeene.e. 75
Section 4: Systematics & EVOIULION...........ccooiiiiiiiiiiiieeee e 76

SELECTED MORPHOLOGICAL CHARACTERS OF DIPLOID AND TRIPLOID PLANTS OF
THE GENUS TARAXACUM SECT. ERYTHROSPERMA
Mate] DUAAS.........oeii e 76

EVOLUTION OF SEX CHROMOSOMES IN GENUS SILENE

Veronika Slancarova, Jana Zdanska, Bohuslav Janousek, Martina Talianova, Christian
Zschach, Jitka Zluvova, Jiri Siroky, Viera Kovacova, Hana Blavet, Jifi Danihelka, Bengt
Oxelman, Alex Widmer and Boris VYSKOL..........cccciuiiiiiiiciiicecscse e 77

Section 5: ECOPNYSIOIOQY .....uuueiieeeiieeeeeee e e e e e e e eeees 78

THE CHANGES OF CHLOROPHYLL FLUORESCENCE PARAMETERS AT THE LEAVES
OF SPRING WHEAT UNDER HEAT STRESS
Zuzana Balatova, Marian Bresti¢, Petra DreveRakova .............coeeviiiiiiiiiiiieeeiee e 78

STRESS TOLERANCE OF DIFFERENT WHEAT GENOTYPES BASED ON LEAF
PHOTOSYNTHETIC CHARACTERISTICS RELATED TO DROUGHT
Petra Dreveriakova, Katarina OlSovska, Marek Zivéak, Zuzana Balatova ......................c...... 79

EFFECT OF CADMIUM ON SELECTED MORPHOLOGICAL FEATURES IN TWO
ARABIDOPSIS SPECIES
Lucia KendereSova, Miriam Nadubinska, Michal Martinka, Milada Ciamporové ..................... 80

STUDY OF CADMIUM INFLUENCE ON COMPOSITE ZEA MAYS L. PLANTS
Jana Kohanova, Zuzana Lukacova, Alzbeta BIENOVA...........ccveevieiiiiiiiiiiec e 81

STOMATAL CONDUCTANCE AND ABSCISIC ACID IN RESPONSE TO DROUGHT
STRESS IN THREE BEECH PROVENANCES
Jana Majerova, Lubica Ditmarova, Gabriela Jamnickd, Daniel Kurjak ............ccccccevviviiiinennns 82

WHAT COULD BE RESPONSIBLE FOR EARLY FLOWERING OF TOBACCOO
EXPRESSING YEAST SPCDC257

Klara Cihakova, Petra Vojvodova, Jan Ponert, Helena Lipavska ...........cccooocvevviieiviieeiiieeene 83
13. Konferencia experimentalnej biologie rastlin...........cccccoeiiiiiiicccnninicccccennenn, 84
Prednasky
Sekcia 1: Bunkova bioldgia a cytoldgia ........ccccuuuvrrvriiiiiieiiieiieeeeeeeeeee e 85
PRAZSKY POBYT JULIA SACHSE 1851-59 A ZALOZENI ROSTLINNE FYZIOLOGIE
JAN KIEKUIE ... et e et e e e e et e e e e e et e e e e e e eetaeeeeeeaans 85

182



FORMOVANIE BIOGENNEHO OPALU V RASTLINACH JE PODMIENENE
ONTOGENETICKYM STADIOM BUNIEK AVONKAJSIMI FAKTORMI PROSTREDIA
Michal Martinka, Milan Soukup, Marianna Svancarova, Frederika Ravaszova, Alexander

) PR PRPRTROPOE 86

INVITED LECTURE

GENOMIKA RASTLIN V SLUZBACH SLACHTENIA PSENICE

Miroslav Valarik, Barbora Klocova, Eva Kominkova, Irena Jakobson, Hilma Peusha, Kadri
Jarve, Jan Safaf, Hana Simkova, Jaroslav DOIEZE! .........ovo oo 87

PLASTIDOVA A MIMOPLASTIDOVA LOKALIZACIA THF1 PROTEINU V PARAZITICKEJ
RASTLINE CUSCUTA EUROPAEA
Renata SVUDOVA, AIZDELA BIENOVA.......c.eueeeeeeeeeeeeeeeeeeeeee oot eeeee et et eeeeeeeeee et e e e aee e 88

STRUKTURA A FUNKCE POHLAVNICH CHROMOZOMU ROSTLIN
BOFiIS VYSKOL . ...cee ettt e et e et e e et e et e et e e e st e e e nne e e e naeaneeeeanee 89

Sekcia 2: Vyvinova bioldgia 8 Morfogen€za.............uveeeeeeeeeiieeiieeeeeee e 90

INVITED LECTURE

WAS DEK1 PROTEIN KEY TO THE DEVELOPMENT OF LAND PLANTS?

Viktor Demko, Pierre-Francois Perroud, Wenche Johansen, Pal Remme, Robert C. Wilson,
Kamran Shalchian-Tabrizi, Odd-Arne OISEN.............ccooiiiiiiiiieeeeee, 90

INVITED LECTURE

CHROMOSOMALNE SPECIFICKA GENOMIKA U ROSTLIN - CHROMOSOME-SPECIFIC

GENOMICS IN PLANTS

Roman Hobza, Radim Cegan, Eduard Kejnovsky, Zdenék Kubat, Jan Safaf, Jan Vrana,
Jaroslav DolezZel and Boris VYSKOL ..........couiiiiiiiiiiiciesc st 91

VPLYV PH NA INTENZITU FLUORESCENCIE KREMICITANOVYCH FYTOLITOV
Milan Soukup, Michal Martinka, AleXander LUX ..........ccciuiiurarieenierie e 92

Sekcia 3: ,0miky* — genomika, transkriptomika a proteomika.............ccccccevviiieeenninn, 93

INVITED LECTURE
FOTOKONVERTOVATELNE FLUORESCENCNE PROTEINY AKO PROSTRIEDOK
VYSKUMU DYNAMIKY MEMBRANOVYCH PROTEINOV

JAN JASTK .ottt ettt ee et e et ettt er e eeen st en e 93

EXPRESSION ANALYSIS OF COPPER HOMEOSTASIS GENES IN SILENE SSP
Jifi Baloun, Vojtéch Hudzieczek, Eva Nevrtalova, Radim Cegan, Boris Vyskot, Roman
() o 2> PSSR 94

PROTEOME ANALYSIS OF COLD RESPONSE IN SPRING AND WINTER WHEAT

(TRITICUM AESTIVUM) CROWNS REVEALS SIMILARITIES IN STRESS ADAPTATION

AND

DIFFERENCES IN REGULATORY PROCESSES BETWEEN THE GROWTH HABITS

Klara Kosova,Pavel Vitamvas,Sébastien Planchon,Jenny Renaut,Radomira Vankova, llja
TOM PIASIl ..ottt et e e e et e e e e s e e e sabe e e e ar e e e eab e e e ebeeeenreeeaareas 95

PROTEOMICS OF CROPS UNDER ABIOTIC STRESS — TOOLS FOR SEARCH OF
POSSIBLE INDICATORS OF TOLERANCE
Pavel Vitamvas, lva Hlavackova, Milan Urban, Klara Kosova, llja T. Prasil ...........cccccocceenene 96

Sekcia 4: Hormonalna regulacia rastu a vyvinu rastlin.............cccccceeeeiiiiiiiiiiee e 97

JE KONCENTRACE OXIDU UHLICITEHO UVNITR LISTU ROZHODUJICi PRO POCET
PRUDUCHU NA LISTU?

183



MarievHronkové, Dana Wiesnerova, Marie Simkové, Martina Vaskova, Irena Jelinkova a
TS T T (N o7 RSP SR 97

Sekcia 5: Fotosyntéza, tvorba a transport asimilatov .................cooeeeeiiiiiiiiiiiiiiiiiiinenes 98
REGULACE A KO-REGULACE PRUDUCHOVE A MEZOFYLOVE VODIVOSTI

Daniel Vrabl, Jitka Neuwirthova, Daniel Hisem, Martina Vrablova.............cccceeeviiiiiiiieeiieiiennnn. 98
Sekcia 7: Biofyzikalne signaly a optické vlastnosti rastlin..............cccccoooiiiiiiiiiiienn, 99
VYUZITI OPTIQKYCH VLASTNOSTI LISTOVI K VYI:IODNOCENI"FYZIOLOGICKEHO
STAVU JEHLICNANU NA SOKOLOVSKU A V KRUSNYCH HORACH
Jana Albrechtova, Zuzana Lhotakova, Jan MiSurec, Lukas Brodsky, Lucie Kupkova,
Monika Kovarova, Veronika KOPatkova...........cocuiiiiiiiiiiiiiiiic e 99
ZMENA SVETELNEHO POLE POD LISTEM PRI POHYBU CHLOROPLASTU
Jan Naus, AleXandra HUSICKOVA. ...........uuuuuuuieiiiieiiieeieeeiieeeeieeeeeesseeeeeeeeeeeeeeeeeaeseeeeaassaneananennan—. 100
Sekcia 8: FYZIOlOQia SIrESU .........coooiiiiiieeeeeeee et 101
VPLYV ZINKU A KREMIKA NA KORENOVY SYSTEM KUKURICE
Boris Bokor, Marek Vaculik, Ludmila Slovakova, Alexander LUX...........cccccveevvieesirieesineeennns 101
HOUBOVE SVETLOVODY LISEJNIKU
Jan Vondrak , Jifi KUDASEK ...........ccoiiiiiiiiie ettt e e e 102
VPLYV KADMIA A KREMIKA NA AKTIVITU VYBRANYCH ANTIOXIDACNYCH
ENZYMOV
PRI KUKURICI SIATEJ (ZEA MAYS L.) PESTOVANEJ V IN VITRO PODMIENKACH
Denis LiSka, Zuzana Lukacova, Alexander LU e e 103
KONTROLNE BODY PRIJMU A TRANSPORTU KADMIA V RASTLINACH
Alexander Lux, Michal Martinka, Marek VaculiK ............ccceeiiiiiiiiieiniieeee e 104
VNUTRODRUHOVE ROZDIELY VO FORMOVANI APOPLAZMICKYCH BARIER
ENDODERMY POZITI'VNVE KORELUJU SO SENZITIVITOU VOCI NIKLU A KADMIU
Michal Martinka, Milada Ciamporova, Roderik Fiala, Vladimir Repka, Jan Pavlovkin........... 105

VPLYV TOXICKYCH PRVKOV NA RAST A VYVIN VYBRANYCH DRUHOV LIECIVYCH
RASTLIN JUZNEJ AFRIKY
Marek Vaculik, Sona Pastorkova, Alexander Lux, Manoj G. Kulkarni, Johannes Van Staden106

INHIBICE FOTOSYNTEZY RASY KLEBSORMIDIUM SP. KULTIVOVANE

VE FOTOBIOREAKTORU: ANALYZA FOTOCHEMICKYCH A BIOCHEMICKYCH

PROCESU V ZAVISLOST NA OPAKOVANEM RADIACNIM STRESU

Peter Vaczi, Ludék Sehnal, MiloS Bartak ..............cccoiuiiiiiiiiiiiieiee et 107

Sekcia 9: Interakcie rastlin s organizmami...............cccceeeeiiiiiiiiiiiice e 108

SEKUNDARNY METABOLIZMUS LISAJNIKOV - SECONDARY METABOLISM OF
LICHENS
Martin Backor, Miriam BaCKOrOVA............cceeiiiiiiiiiee ettt eanee e sneee e 108

KRMENIE MASOZRAVEJ RASTLINY DROSERA CAPENSIS ZVYSUJE JEJ
FOTOSYNTETICKU UCINNOST
Miroslav Krausko, Andrej Pavlovi¢, Michaela Libiakova, Lubomir Adamec............cccccccveenee 109

PHYTOHORMONES PRODUCED BY LEPTOSPHAERIA MACULANS AS EFFECTORS IN

PLANT SIGNALLING PATHWAYS

Hana Krutinové, Vladimir Sasek, Elika Motlova, Petre Dobrev, Vaclav Motyka, Lenka
BUIKELOVA ...ttt et ettt e a e et e e b e e s st e et e e nneeeneennee e 110



Sekcia 10: Voda a mineralna vyziva rastlin..............cccooooeiiiiiiiiieee e 111

INVITED LECTURE

REASSIMILATION OF AMMONIUM IN LOTUS JAPONICUS

REASIMILACIA AMONIAKU V LOTUS JAPONICUS

A.J. Marquez, M. Betti, C.M. Pérez-Delgado, M. Garcia-Calderon, A. Credali, J.M. Vega .. 111

HYDRALVJLIpKE PRIZPQSOBENi HYBRIDNIHO TOPOLU K PODMINKAM SUCHA,
ZASTINENI A HNOJENI
Lenka PlaveoVa, UWE G HACKE ..........oeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e e e e e e e e e e e e e e e e e e aaeaaes 112

Sekcia 12: Ekologicka bioldgia rastlin a globalne klimatické zmeny .............cccvvveeeees 113

INVITED LECTURE
GLOBALNI ZMENA — VYZVA PRO EKOFYZIOLOGII ROSTLIN
Michal V. Marek, Mirka Sprtova, Dalibor Janou$, Otmar Urban, Karel Klem, Radek

Pokorny, Marian Pavelka, Michal Oravec, Alexander A& ................ccccooeevoeocceeeeeceeeean 113
Postery
Sekcia 1: Bunkova bioldgia 8 eytolOgia ........uevvririeirieiniisieiei 114
PRIJEM A DISTRIBUCE 2,4-D A FLT BUNECNOU SUSPENZI BY-2
ZDENEK STEPAN, MAREK KLEMS, LADISLAV HAVEL .....covvvivniiiiniiiiisinsnons 114

VARIABILITA VO VELKOSTI GENOMU POTOMSTVA ALOPOLYPLOIDNYCH TAXONOV
ONOSMA ARENARIA S.L: A O. PSEUDOARENARIA S.L. (BORAGINACEAE)
Vladislav Kolarc¢ik, Tatiana Kacmarova, Pavol Martonfi............cccccoooeii, 115

Sekcia 2: Vyvinova bioldgia @ Morfogen@za............ceeeeeeveeeeeeieiieiiieeeeeeeeeeceenn 116

VYUZITI MODELOVYCH ROSTLIN K FUNKCNI ANALYZE CHMELOVYCH GENU
REGULUJICICH BIOSYNTEZU FARAMACEUTICKY VYZNAMNYCH PRENYLOVANYCH
FLAVONOIDU

Tomas Kocabek, Jaroslav MatOUSEK ..............uuuuuueeiiii e seeseenennes 116

PATTERN OF TNSERK1 EXPRESSION IN EMBRYOGENIC AND NON-REGENERATIVE
CULTURES OF TRIFOLIUM NIGRESCENS (VIV.)
Maria Pilarska, Jan Salaj, Przemystaw Malec, Robert Konieczny ............ccoceviieniiiieinene. 117

REGULACE VSTUPU DO MITOZY U ROSTLIN — OVLIVNENI MORFOGENNICH
PROCESU
Hana Sevéikova, Hana Konradova, Petra Maskova, Petra Vojvodova, Helena Lipavska..... 118

MODIFIED METHOD FOR ISOLATION OF MAIZE PROTOPLASTS
Anna Kakosova, Daniela Kakoniova, Ivan Zelko, Karin Kollarova, Zuzana Vatehova,

Danica Kucerova, Desana LISKOVA ..........oooooiiiiiiiiii 119

Sekcia 3: ,0miky" — genomika, transkriptomika a proteomika..............ccccccvvrrrrrerennnn... 120
JAKOU ENZYMOVOU AKTIVITU MAJi ROSTLINNE FOSFOLIPASY C?

Zuzana Krckova, Jitka Brouzdova, Olga Valentova, Jan Martinec..............cccoooeninciiiecnenne 120

STUDIUM PSENICNYCH PROTEINOV POMOCOU DVOJROZMERNEJ
ELEKTROFOREZY
Soria Fekecsova, Martin HajdUCh ...........cooiiiiiieee e 121

185



VALIDACE REFERENCNI GENU PRO QRT-PCR U NEMODELOVYCH ROSTLIN
Pavla KolOUSKOVA, HEIENA STOrCROVA ...ttt en e 122

Sekcia 4: Hormonalna regulacia rastu a vyvinu rastlin...........c.ccccooiiiiiiiiiniien e 123

OBSCURE CYTOKININ C/S-ZEATIN REVEALS ITS HIDDEN ROUTES OF ACTION VIA
TAMING ETHYLENE
Silvia Gajdosova, Véaclav Motyka, Eva Zizkova, Katefina Eliasova, Klara Hoyerova,

MiIroSIav KamINEK .......oooieieeiie et e et e e e e e e e e nnneeeeneeeas 123

INFLUENCE OF GALACTOGLUCOMANNAN OLIGOSACCHARIDES ON MONOCOT
PLANT GROWTH
Karin Kollarova, Zuzana Vatehova, Danica Kuéerova, Anna Kakosova, Desana Liskova.... 124

INTERACTION OF GALACTOGLUCOMANNAN OLIGOSACCHARIDES WITH AUXINS

AND CYTOKININS

Danica Kucerova, Karin Kollarova, Ivan Zelko, Zuzana Vatehova, Anna KakoSova, Desana
[T N0 1V S PSSPRt 125

20-HYDROXYECDYSONE REGULATES PHOTOSYNTHESIS DIFFERENTLY IN MAIZE

AND SPINACH: COMPETITION OR COOPERATION WITH 24-EPIBRASSINOLIDE?

Olga Rothova, Dana Hola, Marie Ko€ova, Lenka Timova, FrantiSek Hnilicka, Helena
Hnilickova, Marek Kamlar, Tomas MacekK ... 126

Sekcia 5: Fotosyntéza, tvorba a transport asimilatov ................cooeeeeeeeiecicviiiiieeeeeee. 127

REGULACE FO,TOSYNTEZY A PRIMARNI PRODUKCE FYTOPLANKTONU: ANALYZA
PROKARYOTNIHO MIKROORGANISMU PROCHLOROCOCCUS MARINUS
Kristina Felcmanova, Martin Lukes, Eva Kotabova, Jifi Setlik, Ondfej Komarek, Ondrej

ULOHA MEZOFYLOVE VODIVOSTI PRI RUZNEM STUPNI RESTRIKCE PRISUNU CO,
Daniel Hisem, Daniel VIabl, Jifi SANtIUGEK ......ovoveeeeeeeeeeeeeeeeeeee ettt ee e 128

HYPOBARICKE ROTLINY: VYVOJ PRUDUCHU A LISTU
Jitka Neuwirthova, Jifi Santrtéek, Marie Simkova, Marie HronKOVA............ccoeeeceeeeeeeeeeennn. 129

VLIV RUZNEHO SPEKTRALNIHO SLOZENI FAR NA FOTOSYNTETICKY APARAT
JECMENE
Jan Semer, Michal Stroch, VIadimir Spunda.............cocoeovivieeeeeeeeeeeeeeeeeeeeeeeeeeeeeen 130

CO, JAKO SIGNAL PRI VYVOJI PRUDUCHU 5
Jifi Santrucek, Marie Hronkova, Dana Wiesnerova, Marie Simkova, Martina Vaskova, Irena
Jelinkova, Martina Drtinova a Jitka Neuwithova .............ooooiimiiiiiee e 131

Sekcia 6: GMO a rastlinné biotechnolOgie ...............uuuieiiiiiiiiccee e 132

CHARAKTERISTIKA RASTLIN REGENERUJUCICH Z LISTOV DROSERA

ROTUNDIFOLIA L. PO TRANSFORMACII S AGROBACTERIUM TUMEFACIENS ALEBO

A. RHIZOGENES

Alzbeta Blehova, Eva Bilikova, Jana Kovarikova, lldiké MatusSikova, Renata Svubova........ 132

STABILNi TRANSFORMACE MERLIKU CERVENEHO (CHENOPODIUM RUBRUM L.)
Jana DrabeSova, Helena StOrChOVA.............uuuiii e aeeseseenenne 133

ANALYZA E’RIROZENYCH A REKOMBINATNiCH VARIANT PROTINADOROVE
BIFUNKCNI NUKLEAZY V RAJCETI A TABAKU
Anna Tycova a Jaroslav MatoUSEK ...........cccceiiiiiiiiiiiiiii e 134

PRIPRAVA REKOMBINANTNIHO OSMOTINU A MOZNOSTI JEHO APLIKACE

186



Jitka Viktorova, Martina Mackova a Tomas MaceK ...........ccccccuuuuniuennuniiiiiiiiieiiieeaeaeeeenans 135

Sekcia 7: Biofyzikalne signaly a optické vlastnosti rastlin..............cccccooooiiiiiiieeel 136

SVETLOSBERNE STRATEGIE VYUZIVAJICI KAROTENOIDY V NEKOLIKA
VYBRANYCH FOTOAUTOTROFNICH MIKROORGANISMECH
Milan Durchan, Vaclav Slouf, Giirkan Kesan, Josef Tichy, Miroslava Herbstova, David
Bina, Hristina Staleva, Marcel Fuciman, FrantiS§ek Vacha, Tomas Polivka....................... 136

Sekcia 8: FYZIolOGia SIrESU ..........cooiiiiiiieee et 137

ROZDIELNA ODPOVED KORENOV JACMENA NA NiZKU A VYSOKU KONCENTRACIU
KADMIA
Aster Alemayehu, Igor Mistrik, Ladislav Tamas ..........cooouiiiiiiiiiiieeieeeee e 137

VPLYV VODNEHO STRESU NA TERMOSTABILITU PSII PSENICE
Zuzana Balatova, Petra Drevenakova, Marian Bresti¢, Katarina Ol$ovska, Marek Zivéak ... 138

TVORBA SUPEROXIDU V KQRENOCH JACMENA PO KRATKODOBQM OVPLYVNENI
KADMIOM, AUXINOM, ALOXANOM A DODECYLSULFATOM SODNYM
Lubica Liptakova, Beata BoCova, Jana Huttova, Igor Mistrik, Ladislav Tamas ..................... 139

VPLYV IONOV KADMIA NA SOMATICKU EMBRYOGENEZU HYBRIDOV JEDLE V IN
VITRO PODMIENKACH
Martin Carach, TErézia Salaj.......c.coeviiiiiiiieiiii ettt eeneeeene 140

VPLYV CD A NI NA MEMBRANY PRIMARNYCH KOREISIOV KUKURICE
Roderik Fiala, Vladimir Repka, Michal Martinka, Milada Ciamporova, Jan Pavlovkin........... 141

RASTOVE A MORFOLOGICKE ODPOVEDE KORENOV NA CD A NI PRI DVOCH
KULTIVAROCH KUKURICE
Roderik Fiala, Lucia Kendere$ova, Michal Martinka, Dmitry Syshchykov, Vladimir Repka,

Jan Pavlovkin, Milada ClamporoVa ...........c.cucueuieieieiieeeeeeee ettt 142

VPLYV ZINKU A KREMI’KA NA BIELKOVINOVY OBRAZ A RASTOVE PARAMETRE
MLADYCH RASTLIN KUKURICE SIATEJ (ZEA MAYS L.) V PODMIENKACH ZASOLENIA
Ilvana Fialova, Zuzana Kochanova, Miroslava Vaculikova, Barbara Sedlakova, Miroslava

SENZITIVITA FOTOSYNTETICKYCH PROCESU VYSSICH ROSTLIN A LISEJNIKU VUCI
NizZKYM A MRAZOVYM TEPLOTAM STANOVENA METODOU LINEARNIHO
OCHLAZOVANI A FLUORESCENCE CHLOROFYLU

Josef Hajek, Jana Hazdrova, MiloS Bart@K...........ccccveiiiiiiiiie e 144

VYUZITIE KOMPOZITNYCH RASTLIN KUKURICE PESTOVANYCH
V HYDROPONICKYCH PQDMIENKACH PRE STUDIUM VPLYVU KADMIA.
Jana Kohanova, Renata Svubova, AlZzbeta BIENOVA............ccccuvieiieeievvvvveeeeeeeaees 145

VPLYV NACL, SI A ZN NA ASIMILACIU AMONIAKU PRI KUKURICI SIATEJ (ZEA MAYS

L.)
Zuzana Kochanova, lvana Fialova, Barbora Sedlakova, Miroslava Vaculikova, Miroslava

INTERACTION OF SILICON AND ARSENIC IN POPLAR CULTURES IN VITRO
Karin Kollarova, Zuzana Vatehova, Danica Ku€erova, Anna Kakosova, lvan Zelko, Desana

LEMNA MINOR JAKO INDIKATORVTOXICITY PAHS?
Marie Kummerova, Lucie Vanova, Stépan Zezulka, Petr Babula...............ccocoociiiiiniinnnnne. 148

187



KREMIK ZMIERNUJE STRES Z CD V KALUSOCH KUKURICE (ZEA MAYS L.)
Zuzana LuKaCova, AlEXANAET LUX ......ccccuiiiiiieiiiiie e eeee e sree e st e saee e sbeeesnaeesnneeas 149

ODOLNOST ROZNYCH PROVENIENCII BUKA (FAGUS SYLVATICA) VOCI
TEPLOTNEMU STRESU
Miroslava Mackova, Daniel Kurjak, Jaroslav Kmet,Dusan GOMOry...........ccceevvereviieeiineenns 150

IMPACT OF HEAT STRESS ON THE STRUCTURE OF PHOTOSYSTEM I
Lukas Nosek, Petr llik, ROmMan KOUFil............cooooiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 151

ZMENA SEKUNDARNEHO METABOLIZMU VPLYVOM ABIOTICKEHO STRESU V
MODELOVEJ RASTLINE LOTUS JAPONICUS

Marco Betti, Peter Pal'ove Balang, Margarita Garcia-Calderén, Carmen M. Pérez-Delgado,
ANLONIO J. MAIGUEZ.......eeeiiiiee ettt et e e e e st e e st e e s s e e e eaaeeessaeeennneeesnneeeas 152

ELEKTROFYZIOLOGICKA CHARAKTERISTIKA A ZMENY MEMBRANOVYCH
POTENCIALOV BUNIEK PRIMARNEJ KORY KORENOV VINICA POSOBENIM
NIEKTORYCH KOVOV

Jan Pavlovkin, Vladimir Repka, Michal Martinka, Milada Ciamporova, Roderik Fiala........... 153

AKUMULACE DEHYDRINU U OBILNIN VYSTAVENYCH ABIOTICKYM STRESUM
llja Tom Prasil, Klara Kosova, Pavel VItAMVAS ........cccceiiiiiieiiieeee e 154

SLEDOVANIE UCINKU PODNEHO KONDICIONERA NA VYBRANE FYZIOLOGICKE

A BIOCHEMICKE CHARAKTERISTIKY BUKOVYCH PROVENIENCIi V PODMIENKACH
DEHYDRATACIE

Eva PSidova, Lubica Ditmarova, Daniel Kurjak, Gabriela Jamnicka, Jaroslav Kmet............. 155

VPLYVV NIEKTORYCH METABQLITOV FUSARIUM GRAMINEARL/M NA BUNKY
KORENOV KUKURICE S ODLISNOU TOLERANCIOU K FUZARIOZAM
Vladimir Repka, Roderik Fiala, Miroslava Luxova, Anténia Srobarova, Jan Pavlovkin......... 156

VPLYV ZASOLENIA A KREMIKA NA AKTIVITU NITRATREDUKTAZY V MLADYCH
RASTLINACH KUKURICE (ZEA MAYS L.)
Barbora Sedlakova, Zuzana Kochanova, Katarina Jaskova, Ivana Fialova, Miroslava

[ Do Y- PSSR 157

NiZKOTEPLOTNA PLAZMA A JEJ VPLYV NA VITALITU A AKTIVITU VYBRANYCH
ENZYMOV KLICENCOV HRACHU
Ludmila Slovakova, Tibor Stolarik, Maria Henselova, Anna Zahoranova..............cccceeeeenn. 158

VPLYV ANTIMONU A KREMIKA NA KORENE KUKURICE SIATEJ
Miroslava Vaculikova, Marek Vaculik, lvana Fialova, Zuzana Kochanova, Barbora
Sedlakova, MIrosIava LUXOVA............ooeeeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeeees 159

EFFECT OF DIFFERENT DESICCATION TREATMENTS ON POLYAMINE METABOLISM
OF SOMATIC EMBRYOS OF PICEA ABIES
Zuzana Vondrakova, Alena Travnickova, Jifi Malbeck a Milena Cvikrova .............cccccvenee.. 160

UV-B RADIATION INDUCES CHANGES IN POLYAMINE METABOLISM IN SOMATIC

EMBRYOS OF NORWAY SPRUCE

Zuzana Vondrakova, Katefina EliaSova, Alena Travnickova, Bedfich Pesek, Pavlina
Becvarova and MiIlena CVIKIOVA............ccuuiiiiiiiiciiee ettt 161

ULOHA LIPOXYGENAZY PRI KONTROLE RADIALNEJ EXPANZIE KORENOV JACMENA

INDUKOVANEJ KADMIOM
Veronika Zelinova, Aster Alemayehu, Beata Bocova, Igor Mistrik, Ladislav Tamas ............. 162

188



VYBRANE VOLNE AMINOKYSELINY V HYPERAKUMULUJICICH ROSTLINACH CELEDI
BRASSICACEA V PODMINKACH STRESU KADMIEM
Veronika Zemanova, Daniela Pavlikova, Milan Pavlik, Jana Najmanova..............cc.ccceceuen. 163

KORENOVY A FOLIARNI PRIJEM, TRANSLOKACE A DISTRIBUCE "C-FLT U HRACHU
Stépan Zezulka, Marek Klems, Marie KUMMErOVA ...........ccccueeiiieeiiiieeiiie e siie e 164

Sekcia 9: Interakcie rastlin s organizmami...............cccceeeeiiiiiiiiiiiiiee e 165

VPLYV ELEKTRICKYCH SIGNALOV NA TRAVIACE SCHOPNOSTI MASOZRAVEJ
RASTLINY MUCHOLAPKY AMERICKEJ (DIONAEA MUSCIPULA)
Michaela Libiakova, Andrej Pavilovi¢' , Ludmila SIOVAKOVA ...........ccceeviieeiiieeiiiieeiee e 165

ACEPHALA MACROSCLEROTIORUM - A FUNGAL ENDOPHYTE ON ITS WAY FROM
EDOPHYTISM TO MUTUALISM
Tereza Lukesova, Petr Kohout, Jana Albrechtova, Martin Vohnik............ccccoeeciieeiiiiiinnennn. 166

NOVA FUNKCIA GLUKANAZ VV RASTLINACH - ROZKLAD KORISTI V TRAVIACICH

STAVACH MASOZRAVYCH RASTLIN

Jaroslav Michalko, Peter Socha, Patrik Mészaros, Alzbeta Blehova, Jana Libantova, Jana
Moraveikova, diKo MatUSTKOVE .........c.ooouiiiuiiiieeecceee e 167

ZVLASTNA STRATEGIA ZISKAVANIA ZIVIN MASOZRAVEJ RASTLINY NEPENTHES
AMPULLARIA

Andrej Pavlovi¢, Ludmila SIovakova, Jifi SAntrlEek ..........cccceevieeiiieeeeee et 168
Sekcia 11: Produk&na bioldgia rastlin a polohospodarstvo ............ccceeeeeeeiieiiiiiicenenn... 169

HODNOTENIE FYZIOLOGICKEJ AKTIVITY A PRODUKCNEJ VYKONNOSTI HYBRIDOV

SLNECNICE ROCNEJ METODAMI INFRACERVENEJ TERMOGRAFIE A

REFLEKTANCIE LISTU

Marek Kovar, lvan Cerny, Martin MAtYAS .....cooviiiiiiie e 169

DISTRIBUCE CD A PB V KLONECH RYCHLE ROSTOUCICH DREVIN V ZAVISLOSTI NA
STARI VYHONU

Pavla Zarubova, Pavel Tlustos$, Libor Mrnka, Jifina Szakova...........ccccccevvviviiiiiiiiiii, 170

Sekcia 12: Ekologicka biolégia rastlin a globalne klimatické zmeny

PRIMARY PHOTOSYNTHETIC PROCESSES IN LEAVES OF EUROPEAN BEECH AND

NORWAY SPRUCE EXPOSED TO ELEVATED CO,

Dana Hola, Zuzana Lhotakova, Marie Ko€ova, Olga Rothova, Barbora Radochova, Petra
Maskova, Lenka TUmova, Jana AIDreChtoVA .............oooiieiiiiii i 171

KTERA DREVINA PROFITUJE VICE ZE ZVYSENE KONCENTRACE CO, V OBLASTI
MORAVSKOSLEZSKYCH BESKYD, PICEA ABIES NEBO FAGUS SYLVATICA?
HoliSova Petra, Sprtova Mirka, Urban Otmar..........coociiiiiiiiiiiecee e 172

VNITRNi STRUKTURA STINNEHO A SLUNNEHO LISTU BUKU LESNIHO POD VLIVEM
ZVYSENE KONCENTRACE CO,: STEROLOGICKA ANALYZA MEZOFYLU
Jana Horska, Zuzana Lhotakova, Barbora Radochova, Jana Albrechtova ........................... 173

SACHARIDOVA BILANCE SMRKU A BUKU VE VZTAHU KVZVY'éENE KONCENTRACI
CO,: AKUMULACE NESTRUKTURNICH SACHARIDU V NEKOLIKA VEGETACNICH
SEZONACH

Konradova Hana, Bardoriova Radka, Maskova Petra, Sevéikova Hana, Lipavska Helena .. 174
NITROUS OXIDE (N,O) AND METHANE (CH,;) EMISSIONS FROM PINUS SYLVESTRIS

Katefina Machacova, Mari Pihlatie, Anni Vanhatalo, Elisa Vainio, Hermanni Aaltonen, Pasi
Kolari, Juho Aalto, Jukka Pumpanen, Jaana Back

189



VLIV ZVYSENE KONCENTRACE OXIDU UHLICITEHO NA ULTRASTRUKTURU
CHLOROPLASTU SMRKU ZTEPILEHO

Barbora Radochova, Zuzana Lhotakova, Jifi Janagek, Martin Capek, Lucie Kubinova, Jana
Albrechtova 176

ULTRASTRUKTURA CHLOROPLASTU BUKU LESNIHO POD VLIVEM ZVYSENE
KONCENTRACE CO, A RUZNE OZARENOSTI
Anna Vrbova, Barbora Radochova, Zuzana Lhotakova, Jana Albrechtova........................... 177

ANATOMICKE PARAMETRY JEHLIC SMRKU ZTEPILEHO POD VLIVEM ZVYSENE

KONCENTRACE OXIDU UHLICITEHO, OZARENOSTI A POLOHY JEHLICE NA VYHONU

Zuzana Kubinova, Zuzana Lhotakova, Jifi Janacek, Lucie Kubinova, Barbora Radochova,
JANA AIDIECNTOVA ......eeiiiii e e e et e e are s 178

190



191



Zbornik prispevkov z konferencie 11. DNI DOKTORANDOV EXPERIMENTALNEJ BIOLOGIE
RASTLIN a 13. KONFERENCIE EXPERIMENTALNEJ BIOLOGIE RASTLIN, KOSICE, 9. —
13. september 2013

Zostavili: prof. RNDr. Martin Backor, DrSc., RNDr. Silvia Mihali¢ova
Vydavatel: Univerzita Pavla Jozefa Safarika v Kogiciach

Odborné poradenstvo: Univerzitna kniznica UPJS v Kosiciach
http://www.upjs.sk/pracovisko/univerzitna-kniznica

Rok vydania: 2013

Naklad: 170 ks

Rozsah stran: 192

Rozsah: 9,24 AH

Vydanie: prvé

Tla¢: EQUILIBRIA, s. 1. 0.

ISBN 978-80-8152-031-0 (tladena verzia)
ISBN 978-80-8152-032-7 (elektronicka verzia)



ISBN 978-80-8152-031-0 (tlatena verzia)
ISBN 978-80-8152-032-7 (elektronicka verzia)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on '300-300-1200'] Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


