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Pedepar:

1. Inceprauiiina po60Ta IpUCBIYeHa JOCiIKEHHIO CTPYKTYPHHUX Ta MOJIEKYJISIPHO-0i0JI0rYHMX 0COOIUBOCTEN
TyOyJIiHy, SIKi JO3BOJIIIOTh HOMY BilirpaBaTU KJIIOYOBY POJb y peasizallii MOJIEKYJISIPHUX Ta KIITUHHUX MEXaHi3MiB
CTIHKOCTi pOCJIMH 0 rep6iuniiB 3 aHTUMITOTUYHOIO aKTUBHICTIO, 30KpeMa, 4O AUHITPOaHisiHIB Ta
docdopoTioamiziis, a TaKOXK po3podLi HOBUX HiIXOLiB 100 LijIeCIIPSIMOBAHOTO 10Ky HOBUX CIIOJIYK 3
AHTUMIKPOTPYOOUYKOBUM MEXaHi3MOM Jii, epeKTUBHMX METO/iB MOJIIIoiAN3alii Ta MiKpOHyKJIeallii KJIiTHH POCJIVH

Ta 3aCTOCYBAaHHSI MyTaHTHUX I'€HiB TyOyJliHy B TeHETUYHIl iH>KeHePpii SIK CeJIeKTUBHUX MapPKEPHUX T€HIB Ta [JIs1



OTPUMAaHHS TPAaHCTE€HHUX POCJIVH, CTIMKUX [0 LuX rep6iuniB. 30Kpema, BIeplle JOCTiIKeHO MEXaHi3M CTilKOCTi
Io i3onpornin-N-deninkapbamaTy y oTpuMaHux MyTaHTiB Nicotiana sylvestris Ta BCTaHOBJIEHO, 110 BOHU €
MyTaHTaMM 110 6iJKax LeHTpPiB opradisalii MikpoTpybouok. BctaHOBIIEHO, 110 oTpyuMaHi JiHii TIoTioHy Nicotiana
plumbaginifolia, cTiiki 7o AuHITpOaHIiNiHY TpUdIOpasiHy (3 EPEeXPeCHOI0 CTIMKICTIO 40 psAy iHIIMX
IOVHITpoaHiniHiB Ta pocopoTioaminiB), XxapaKTEPU3YIOTHCS HASIBHICTIO MyTaHTHOI Cy60quHUL 6eTa-TyOyIiHy i3
3aminomo @en-317 na Cep, a ninii N. plumbaginifolia, cTiiiki 5o ¢pocpopoTtioaminy aminpodpocmeruiny, - Cep-248 Ha
[Tpo. TIpoeMOHCTPOBAHO, 10 CaMe EKCITPECisl MyTaHTHOTO i30TUILY TyOyJliHy 3a6e31edye CTiKiCTh MiKpOTPy604OK
Ta KJITUH POCJIMH 10 MX KJaciB rep6inuis. 3a JOMOMOTrOI0 KJIIiTHHHOI KyJbTypu rycsidoi Tpasu Eleusine indica sik
MogeJIi 1711 BUBYEHHS PoJli TyOyJliHy Y MeXaHidMaX CTiMKOCTi o IUHITpoaHiliHiB Ta pocdopoTioamiziB JoBeneHo,
1110 TOYKOBA MyTallisi B MOJIEKYJIi anbda-TyOyliHy (3amiHa Tpe-239 Ha Ine) 3a6e3nedye CTiKICTb KIJIITUH LIUX POCJIUH
IO 3a3Ha4YeHUX repoiuuzis. IIpy NOpiBHIHHI CTPYKTYPHO-0i0JIOTIYHMX OCOOIMBOCTEN CANTIB 3B'I3yBaHHS albda-
TyOyiny 3 JiHi# E. indica, 4yTinBuX Ta CTIRKMX 0 IVMHITPOAHIIIHIB, BCTAHOBJIEHO, IO CAMe TaKa MyTallis
3abe3neyvye CTIMKICTb MOJIEKYJIM LIbOTO GiJIKY 10 AUHITpOaHiNiHiB Ta pocdopoTioaminis. Brepiue
IIPOJIEMOHCTPOBAHO, 10 MOJIEKYJIX 6eTa- Ta rama-TyOyJliHy He MaloTh TAaKOTO X CalTy 3B'I3yBaHHS LIUX CIIOJIYK Y
rOMOJIOTiUHMX (PparMeHTax ix MOJIeKyJI, X04a MoJIeKysa 6eTa-TyOysliHy Mae iHIINI CailT 3B'13yBaHHSI LIUX CIOJIYK.
Ha ocHoBI aHani3y CTpyKTypHO-6i0JI0TiYHNX 0COOINBOCTEN CalTiB 3B'sI3yBaHHS AUHITPOAHINIHIB Ta
docdoporioamiziiB anbda-Ty6y1iHOM 37iICHEHO XiMiYHMI AM3ailH HOBUX MOXiAHUX AUHITPOAHIIHIB Ta CKPUHIHT ix
aKTMBHOCTI Ha OCHOBI CIIOPiZJHEHOCTI 10 TyOyJliHy pocanH. Ha mifcrasi oliHKY €(DEKTUBHOCTI B3a€MOIil
IOVHITpoaHisniHiB, pocdopoTioaminis Ta peHinkapdamartiB 3 MiIKpOTPYOOUKaMU POCJIMH 3aITPOIIOHOBAHI
BHUCOKOe(EeKTUBHI METONIY NOJIiIIoinu3alii Ta MiKpOHyKJIeallil pOCIMHHUX KIIITHH 3 X BUKOPUCTaHHSIM. Briepiie
IIPOJIEMOHCTPOBAHO MO>KJIMBICTb 3aCTOCYBAHHS T€HAa MyTaHTHOTO TYOYJIiHY, 10 3a6e3evye CTilKiCTb 0
IVHITPOAHIJIIHIB, Y SIKOCTi 6€3[1€4HOr0 CE€JIEKTUBHOIO MAPKEPHOT'O Fe€Ha POCJIMHHOTO NOXOKEHHS B KJIITUHHIN Ta
reHeTH4Hi imkeHepii pocauH. lnsxoM reHeTUYHOI TpaHCchOpPMaLlil pOCINH 3 BUKOPUCTAHHSIM MyTaHTHOTO reHa
anbda-Ty6ysiHy Bleplle OTPUMaHO TPaHCT€HHi JIiHil 0AHO0MbHMX (TajIbYacTe IPOCO) Ta ABOJOJIbHUX (TIOTIOH, COS
Ta JIbOH) POCJIMH 3i CTiMKiCTIO IO OMHITPOaHIsiHIB Ta pocopoTioamiais.

2. The thesis is devoted to investigation a tubulin structural, molecular and biological peculiarities permitting a key
role in realization molecular and cell mechanisms of plant resistance to herbicides with anti-mitotic mode of
action (dinitroanilines and phosphorothioamidates); in elaboration a new approaches for goal-seeking search of
new compounds with anti-microtubular activity, effective methods for polyploidisation and micronucleation of
plant cells, and usage of a mutant tubulin genes in the capacity of selective marker genes in genetic engineering
for production transgenic plants resistant to these herbicides. Particularly, for the first time the mechanism of
resistance to isopropyl-N-phenyl carbamate have been investigated in obtained mutants Nicotiana sylvestris and
have been shown that they are the mutants on proteins of microtubule organizing centres. It was established that
obtained lines Nicotiana plumbaginifolia resistant to dinitroaniline trifluralin (with cross-resistance to another
dinitroanilines and phosphorothioamidates) possess a mutant beta-tubulin subunit carrying substitution of
Phen317 to Ser, and lines N. plumbaginifolia resistant to phosphorothioamidate amiprophosmethyl - of Ser248 to
Pro. Using cell cultures of goosegrass Eleusine indica as a model to study the tubulin role in the mechanisms of
resistance to dinitroanilines and phosphorothioamidates it has been proved that missens mutation in alpha-
tubulin molecule (substitution The239 to Ile) provides the resistance to these herbicides in E.indica cells. It was
shown also that beta- and gamma-tubulin molecules do not possess the same site of herbicide interaction in
homological fragments of their molecules. Based on analysis of structural peculariaties of dinitroaniline and
phosphorothioamidate binding sites with alpha-tubulin the chemical design of new dinitroaniline derivatives and
the screening their biological activities were carried out. High-performance methods of plant cell polyploidisation
and micronucleation with use dinitroanilines, phosphorothioamidates and phenylcarbamates have been worked
out. For the first time it has been demonstrated the application of mutant tubulin gene carrying dinitroaniline-
resistance as as a safe selective marker plant gene in cellular and genetic engineering of plants. For the first time
transgenic lines of monocotyledonous (finger millet) and dicotyledonous (tobacco, soybean, flax) plants with
resistance to dinitroanilines and phosphorothioamidates have been obtained using mutant alpha-tubulin gene.
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