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VYcBiIOMIIEHHST 1 mepecTopora — JBa NPUHLUMNHN YyCIX MIKHAPOAHUX HOPMAaTHBHO-
NpPaBOBUX JOKYMEHTIB mmono Oiobesnekn mnpu BukopuctaHHi [ M-pocnuH. IlpuHnmmosa
NOJIEMiKa HaBKOJIO TPAHCTEHHHUX OPTaHI3MiB KOPHUCHA, OCKIJIBKH MPUMYILIYE T€HHUX 1HXXEHEPIB
MOCTIHHO TOJIMINYBATH KOHCTPYKINI, MOCHIIOBATH KOHTPOJb 33 HACHIAKAMU 1, TaKUM
croco0OM, TpaIfOE Ha KOPHUCTh CTpaTerii BUIKMBAHHS JIFOJICTBA B YMOBAaxX CTPIMKOTO POCTY
HACEJICHHS 1 BUCHA)KEHHs OlopecypciB. AJie CYCIIIBCTBO ChOTOJHI Ma€ MpaBo poOuTH BHOIp —
CHOXXMBATH OpPraHiuHy YU TEHETHYHO TpaHchopmoBany ixky. Tomy nepikaBi HeOOXiIHO
000B’s13k0BO 3a0e3meunTy MapKyBaHHs I M-TIpOIyKTiB.
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Introduction

Flax (Linum usitatissimum L.) 1s one of the perspective agricultural culture in Europe and
in the Ukraine, particularly. One of the aims of flax selection is a creation of new varieties with
improved agro-technical characteristics that include the higher wind-resistance. Cell wall plays
an essential role in formation of mechanical flax resistance to wind. It is well known that
cellulose microfibrils is the main mechanical element of the cell wall, and it is generally
considered that cortical microtubules control the direction of cellulose microfibril deposition [1,
2]. Thus, elucidation the correlation between microtubules organization peculiarities and their
role in cellulose microfibril arrangement helps to understand the wind resistance in flax plants
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on cell and tissue levels.

During last decades in vitro cultivation of flax (L. usitatissimum) has been successfully
elaborated. Protocols have been established for in vifro shoot regeneration [4, 5, 6] and also for
Agrobacterium- mediated transformation [3, 7, 8, 11, 13, 15].

In the present study, we have attempted to develop an efficient system for high frequency
shoot regeneration of several L. usitatissimum varieties with different wind-resistance zoned on
territories of Belarus and Ukraine by exploiting six combination of plant regulators 6-
benzylaminopurine (BAP) and a-naphtalene acetic acid (NAA), and addition of supplements in
order to optimize Agrobacterium tumefaciens transformation procedure of them and selected
transgenic lines expressing chimeric GFP-TUAG6 gene that could allow viasualize microtubules
in flax cells.

Objects and methods of investigation

Culture medium. During experiments, MS [14] medium supplemented with 200 mg/l
myo-inositol, 250 mg/l MES was used. Addition of 6 variants of plant regulators concentrations
of BAP (1-3 mg/l) and NAA (0,05 — 0,1 mg/l) plus 20 g/l sucrose were added into the medium
to test the plantlets regeneration. For shoots and roots development the hormone free MS
medium with 10 mg/l sucrose was used. All media were gelled with 0,8 agar and adjusted to
pH 5.8.

Plant material. L. usitatissimum seeds were kindly provided by the Institute of Genetics
and Cytology NAS of Belarus (genotypes ‘Dashkovskiy’, ‘K-65, ‘Niva’) and by the Institute
of Fibre Cultures of Ukrainian Agricultural Academy of Sciences (genotypes ‘Vruchiy’, ‘Zorya
87, ‘Rushnichek’, ‘Svitanok’, ‘Ukrainskiy 3’, ‘Tomskiy 16°). Seeds sterilization was
performed as described before [4].

Shoot regeneration. Hypocotyl explants from well germinated 6-days-old seedlings were
cuted of 3-5 mm long and immediately placed onto plantlet regeneration medium. Green
vigorous shoots were separated and placed on medium for shoots and roots development. The
cultures were maintained at 22-24°C under 16-h light and 8-h dark photoperiods.

Agrobacterium-mediated  transformation. Transformation was performed using
A.tumefaciens strain LBA4404 harbouring a binary vector pBI121/GFP-TUA6 carrying
chimeric tubulin gene TUAG from Arabidopsis thaliana fused with GFP reporter gene from
Aequorea victoria driven under cauliflower mosaic virus 35S promoter and #pfIl gene as
selectable marker gene conferring resistanse to kanamycin [17].

Agrobacterium was cultured overnight at 28°C in liquid LB medium [16] containing 50
mg/l kanamycin and 100 mg/l rifampicin. An overnight culture of A.fumefaciens was
centrifuged at 4000 rpm for 15 min and then resuspended in liquid MS medium without sucrose
and phytohormones. The ODg of bacteria was to 0,3-0,5 before inoculation.

The hypocotyl explants were immersed into Agrobacterium inoculum for 60 min and then
placed onto MS medium supplemented with 200 mg/l myo-inositol, 250 mg/l MES, 20 g/l
sucrose for co-cultivation period during 1, 2 or 3 days. Then co-cultivated hypocotyls were
transferred onto medium for plantlets regeneration supplemented with 100 mg/l kanamycin for
further selection of transformants and 400 mg/l carbenicillin for bacteria elimination. Explants
were sub-cultured every 3 weeks on fresh medium. Regenerating shoots were picked up after 6-
7 weeks and placed onto medium for shoots and roots development supplemented with 10 mg/1
kanamycin.

DNA isolation and PCR analysis. Total genomic DNA was isolated from kanamycin-resistant
shoots and untransformed control plant using Plant DNA Iolation Kit (Sigma, Germany). The primers
used for amplification of a 622 base pair fragment of mprll gene were: 5'-
CCTGAATGAACTCCAGGACGAGCA-3’, 5>-GCTCTAGATCCAGAGTCCCGCTCAGAAG-3’
and for amplification of a 840 base pair fragment of wmprll gene were: 5°-
GAGGCTATTCGGCTATGACT-3’, 5’- AATCTCGTGATGGCAGGTTG - 3°. Amplification was
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PETEHEPAIISI YKPATHCBKHX COPTIB KAPTOILII TA IX TEHETHYHA
TPAHC®OPMAIIA CUHTETUYHUMU CRY-TEHAMHU
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Beryn

Kaprorms  (Solanum  tuberosum L.) € opHi€r0 3 OCHOBHHX IPOAOBOJBYMX
CLIIbCHKOTOCTIONAPCHKUX KYJIBTYP, SIKI BUPOLIYIOTh B YKpaiHi, 1 CTIHKO 3aiiMae mepiue MicLe B
OBOYEBOMY pAaLliOHI >KHUTeNiB Hamoi KpaiHu. OIHIEI0 3 OCHOBHHMX 3a/1a4 CEJIEKLIOHEepiB Ha
CBOTONHIIIHIA [1€Hb € TMIJBHUINEHHS CIOXHUBUMX SIKOCTeH KapTomi Ha (OHI TOBHOTO
BUKJIFOUYEHHSI XIMIYHHUX 3acO0iB 3aXHCTy POCIHH, BHUKOPHUCTaHHS €KOJIOTIYHO Oe3MevyHnx
MeTO/iB Ta 3ac0o0iB MPUTHIYEeHHS Oyp’siHIB 1 KOMax-IIIKITHUKIB, SIKi 3a0€3Meuy0Th 3ar00i raHHs
3a0pyIHEHHS] HABKOJMIIHBOTO CEPEIOBHINA Ta BPOXKAKD KAPTOIUI TOKCUYHMMH PEYOBHHAMH.
Haiibisb1m 3;11CHUME 7151 KapTOIUIL € KOMaxHU-IIKITHUKH, SIKI MOXKYTb TIOBHICTIO 3HUIIYBAaTH SIK
HAa3eMHY YaCTUHY POCIHWH, TaK 1 MIJ3€MHY, 1 MPU3BOAMTU 1O MOBHOI ab0 3HAYHOI BTpaTH
BpOXKaro JaHHOI KynbTypu. [IIUpoko 3acTOCOBYIOTH AJisi OOPOTHOM 3 TAKUMH IIKITHUKAMHU
eexTUBHI Tpenapatu Ha OCHOBI Bt-OinkiB Oaktepii Bacillus thuringiensis, ki € aKTUBHUMH
iHcekTMuuaHUMK areHtamu [1, 7]. IlepeBarammu OiomecTnuuaiB Ha oOcHOBI Bt-OinkiB y
NOPIBHSIHHI 3 XIMIYHUMH 1HCEKTHLMIAMH € BIJCYTHICTb 3a0pyAHEHHUX B3aJHUINKIB, BuuuKa
cneundigHICTh Aii, 0 00YMOBIIIOE 1X HEIIKIUIMBICTh [JIsI HELJIbOBHUX OPraHi3MiB 1 BIITHOCHO
Hu3bKa miHa [1, 2, 6].

HeoOxinHO BIAMITHTH, IO MPOTATOM OCTAHHIX AECATIIITH OyJU YCHIIIHO PO3BUHEHI
pi3HI NPUHOMH KyJBTHBYBaHHA Ta pereHepauii KapTomul B yMoBax in vitro. Jlna uniel
CLIIbCHKOTOCTIONAPCHKOI KYJBTYPH AOCTaTHBO A00Ope po3podieHi epeKTHBHI METOAN TepEeHOCY



