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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Podarilo sa nam izolovat’ ¢iastocné fragmenty génov chitinaz a glukanazy, ktoré predstavuji prvé
zname sekvencie chitindz a glukandz izolovanych pri druhu Linum. Z naSich vysledkov vyplyva,
ze ich mozno povazovat za pravdepodobné markéry embryogénneho vyvinu. Vysledky tohto
projektu taktiez prispeju k rozsireniu vedeckych poznatkov tykajucich sa genetickej transformacie
lanu siateho, predvidatel'nej génovej expresie transgénov a zabezpecenia jej stability.

Podpisom zaverecnej karty rieSitel’ vyjadruje svoj stthlas ku zverejneniu udajov v nej uvedenych.
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Charakteristika vysledkov
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Sthrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Projekt bol zamerany hlavne na pripravu u¢innych regeneracnych a transformaénych metdd pre I'an, inkorporaciu génov pre
vylepSenie vyznamnych ekonomickych vlastnosti a vyuzitie tychto postupov v modernom $l'achteni I'anu. Taktiez na produkciu
homozygotnych linii 'anu vyuzitim dihaploidov a gametickej embryogenézy.

S cielom zvysit odolnost’ l'anu voci hubovym patogénom sme metédou genetickej transformacie pomocou A. tumefaciens vniesli do
gendému lanu gény kodujuce uhorkovu chitinazu triedy III a tabakovi glukanazu triedy I, oba pod kontrolou konstitutivneho
dCaMV35S. Sledovali sme antifungalny ti€inok hrubych proteinovych extraktov ziskanych z transgénnych rastlin. /n vitro
antifungalne testy nepreukézali ich vyrazny inhibi¢ny efekt na rast testovanych hub. Pritomnost’ PR proteinov vnesenych do genému
lanu teda vyznamne nezvysila rezistenciu k hubovym ochoreniam. Zaoberali sme sa tiez problematikou expresie transgénov a jej
variability medzi jednotlivymi transformantami. Pozornost’ sme venovali tlohe rastlinnych MAR sekvencii v stabilizovani génovej
expresie. Porovnanie variability génovej expresie v +MAR populécii transgénnych rastlin s variabilitou pozorovanou v -MAR
poplulacii naznacuje, ze tieto DNA sekvencia zohravaju dbleziti tlohu v redukcii pozi¢ného efektu a génového ,,silencingu®.
Studovali sme tiez proces somatickej embryogenézy a hl'adali sme markéry pre embryogénnu kompetenciu izolovanych pletiv l'anu.
Izolovali sme a charakterizovali 2 ¢iastocné cDNA sekvencie chitindz 'anu: chitindzu II. (FlaxChit1-AY847514) a IV. triedy
(FlaxChit2 -DQ194379). Akumulacia transkriptov chitindz v zygotovych embryach a embryu-podobnych Struktirach naznacuje ich
priamu ulohu v procese embryogenézy. Izolovali sme taktiez fragment 'anovej glukanazy (FlaxGluc-AY780204), ktora rovnako ako
obe nami popisané chitinazy, je vobec prvou glukanazou izolovanou z pletiv l'anu. Expresia tohto génu vo vyvijajicich sa
globularnych zygotovych embryach a $truktirach pripominajticich somatické embrya poukazuje na jej urcita ulohu v embryogenéze
lanu, jej pritomnost’ v meristematickych vrcholoch embryi aj na pripadnu ulohu pocas kli¢enia zrelych embryi. Ziskané ciastocné
sekvencie su vhodnym objektom pre d’alsie Stadium Sirokého spektra chitinaz a glukanaz pri druhu Linum usitatissimum.

V d’alSej Casti sme optimalizovali regeneracny protokol pelnicovej kultiry l'anu. Regeneracia vyhonkov na kalusoch sa realizovala
vyhradne cestou organogenézy. Regenerované, zakorenené rastliny mali vo vicsine pripadov diploidny pocet chromozémov, ako
ukazala karyologicka analyza korenovych Spiciek. Po prvy raz sme popisali gynogénnu cestu regeneracie di(haploidov) z kultury
vajicok segmentov semennikov, iked schopnost regeneracie bola nizSia v porovnani s kultirou pelnic. Gynogénny povod
regenerovanych rastlin sme dokazali metédou izoenzymového fingerprintu.

Sthrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

This project has been focused mainly on preparation of efficient flax regeneration and transformation methods, incorporation of the
genes to improve economically important features and applying of these procedures in modern flax breeding. We have been also
focused on production of homozygous lines using dihaploids and gametic embryogenesis.

With the aim to improve flax resistance to phytopathogens we used genetic transformation by A. tumefaciens to transfer genes
encoding cucumber chitinase of class III and tobacco glucanase of class I into flax genome. Both genes were under the control of
constitutive dCaMV35S promoter. We have investigated antifungal effect of proteins isolated from flax transgenic plants. In vitro
antifungal tests did not show significant inhibition effect on growth of tested phytopathogens. Therefore, the presence of PR proteins
transferred into flax genome did not increased the resistence to pathogenes.We also dealt with problems of transgene expression and
its variability between individual transformants. Particular attention was given to the putative role of a plant MAR sequences in
stabilising gene expression. Comparing the variation of transgene expression in +MAR transgenic population with variation
observed in —-MAR population indicates the effect and important role of these DNA sequences in reduction of position effect and
gene silencing.

We have studied the process of somatic embryogenesis and looked for markers of embryogenic potential in flax tissues. Two partial
cDNA sequences of chitinase were isolated and characterised: chitinase of class II and class IV (FlaxChit]1-AY 847514 andFlaxChit2
-DQ194379, respectively). Accumulation of the chitinase transcripts in zygotic embryos and embryo-like structures indicates their
direct role in embryogenesis. Dominant coding region of flax glucanase (FlaxGluc-AY780204) was isolated and like fragments of
chitinases represents the first reported sequence of glucanes isolated from flax. Expression pattern of glucanase in globular zygotic
and somatic embyros indicates particular role in embyrogenesis while its presence in shoot apical meristems indicates putative role in
germination. These obtained sequences we use for further studies of other chitinase and glucanase genes in Linum isitatissimum.
Apart of this we optimized regneration procedure of anther flax cultures and achieved induction of shoots derived from calli by
organogenesis. Obtained plants were mostly diploids as proved by karyologic analysis. For a first time gynogenic pathway of
regeneration of flax di(haploid) plants was described, although regeneration ability was lower in comparison with anther culture.
Gametic origin of the regenerants was proved on the basis of the isozyme spectra analysis.
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