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Pedepar:

1. Inceprauiiina po60Ta NpUCBSYEHA JOCTIIXEHHIO CTPYKTYPHUX Ta MOJIEKYJIIPHO-010I0TiYHUX OCOOIUBOCTEN
TYOYJIiHy, SIKi O3BOJISIOTh HOMY BilirpaBaTy KJIIOYOBY pOJib y peasizallii MoJIeKYJIIPHUX Ta KIITUHHUX MeXaHi3MiB
CTIMIKOCTi pOCJIMH [10 TepOiliyiB 3 aHTUMITOTUYHOIO aKTUBHICTIO, 30KPEMA, 4,0 TUHITPOAHIiHIB Ta
¢ocdopoTioamMifiiB, a TAKOK PO3pOOLi HOBUX MiAXO/IB 00 Li€CIPSIMOBAHOTO MOLIYKY HOBUX CIIOJYK 3
aHTHMIKpPOTPYOOUYKOBUM MEXaHi3MOM [ii, epeKTUBHIX METO/IB MOJIIIoiAn3arii Ta MiKpoHyKJIeaLii KJIiTHH POCJIVH
Ta 3aCTOCYBaHHSI MyTaHTHUX I'€HiB TyOyJliHy B TeHETUYHIl iH>KeHepii SIK cesleKTUBHUX MapKePHUX T'e€HiB Ta [Jis1
OTPUMAaHHS TPAaHCTEHHUX POCJIVH, CTIKUX [0 LUX rep6iuuais. 30Kpema, BIEpIe NOCaAiTKeHO MEXaHi3M CTiKOCTi
1o isonpomnin-N-¢deninkapbamary y oTpumaHux MyTaHTiB Nicotiana sylvestris Ta BCTaHOBJIEHO, 11J0 BOHU €

MyTaHTaMH I10 6ijikax LeHTpiB opraHizauii MikpoTpy6ouok. BctaHOBIIEHO, 1110 OTprMaHi JiHii TIoTioHy Nicotiana



plumbaginifolia, cTiiki 7o AuHiITpOaHIiNiHY TpUdIIOpasiHy (3 EPEXPECHOIO CTIMKICTIO 40 PsAy iHIIMX
IVHITpOaHiIiHIB Ta PpocdopoTioamiziB), XxapaKTepU3yIOThCS HAsSBHICTIO MyTaHTHOI CyOOAUHUII 6eTa-TyOyJIiHy i3
3aminoro @en-317 na Cep, a ninii N. plumbaginifolia, cTiiiki 5o pocpopoTtioaminy aminpodpocmeruiny, - Cep-248 Ha
[Tpo. TIpoieMOHCTPOBAHO, 10 CaMe EKCITPECis MyTaHTHOTO i30TUILY TyOyJliHy 3a6€e31edye CTiKiCTh MiKpOTPY6O4OK
Ta KJIITUH POCJIMH A0 LMX KJaciB rep6iuuiis. 3a JOOMOro0 KITUHHOI Ky/IbTypHu rycsiuoi Tpasu Eleusine indica sik
MogeJi 71 BUBYEHHs PoJli TyOyJIiHY y MeXaHi3mMaXx CTiMKOCTi o JuHITpoaHiiHiB Ta PpocdopoTioamiziB JoBeneHo,
110 TOYKOBA MyTallisl B MOJIEKYJIi anbda-TyOyliHy (3amiHa Tpe-239 Ha Ine) 3a6e3nedye CTiKICTb KJIITUH LIUX POCJIUH
10 3a3HaY€eHUX rep6inuaiB. [Ipy NOPiBHSHHI CTPYKTYPHO-6i0JIOTYHUX OCOGJIMBOCTEN CANTIB 3B's13yBaHHS ajbda-
TyOys1iny 3 JiHil E. indica, 4yTiuBuX Ta CTIRKYX O TUHITPOAHIIIHIB, BCTAHOBJIEHO, 10 CaMe TaKa MyTallis
3abe3neyvye CTIMKICTb MOJIEKYJIM LIbOTO 6iJIKy 10 AUHITpOaHiNiHIB Ta pocdopoTioaminis. Brnepiue
IIPOJIEMOHCTPOBAHO, 110 MOJIEKYJIX 6eTa- Ta rama-TyOyJliHy He MaloTh TAaKOTO XX CAlTy 3B'I3yBaHHS LIUX CIOJIYK Y
rOMOJIOTiUHMX (PparMeHTax ix MOJIEKYJI, X04a MOJIeKysa 6eTa-TyOysliHy Mae iHIINIA CaiiT 3B'I3yBaHHSI LIUX CIOJIYK.
Ha ocHoBI aHani3y CTpyKTypHO-6i0JI0TiYHNX 0COOIUBOCTEN CAlTIB 3B'sI3yBaHHS AUHITPOAHINIHIB Ta
docdoporioamizis anbda-Ty6yIiHOM 37iICHEHO XiMIYHMI AM3aiH HOBUX MOXiAHUX AUHITPOAHIIIHIB Ta CKPUHIHT ix
aKTMBHOCTI Ha OCHOBI CIIOPiIITHEHOCTI 0 TyOyJliHy pocjvH. Ha nifcTaBsi oLiHKM €(PEKTUBHOCTI B3a€MOJIil
IVHITpOoaHiniHiB, pocdopoTioamizis Ta dpeHinkapbamaTiB 3 MiKPOTPYOOUKaMU POCJIMH 3aIIPOIIOHOBaHI
BHCOKOe(EKTUBHI METOIY NOJIIIIOiAMn3alii Ta MiKpOHYKJIeallil pOCJIMHHUX KJIITHH 3 X BUKOPUCTaHHSM. Briepiie
IIPOJIEMOHCTPOBAHO MOXKJIMBICTb 3aCTOCYBAHHS T€HAa MyTaHTHOTO TYOYJIiHY, 1[0 3a6e3evye CTIlKiCTb 10
IOVHITPOAaHIiHIB, y SIKOCTi 6€3M1€YHOr0 CEJIeKTUBHOIO MapPKEPHOT0 reHa POCIMHHOTO IOXOKEHHS B KJIITUHHIN Ta
reHeTu4Hiil imkeHepii pocauH. lnsxomM reHeTUYHOI TpaHCcPOpPMaLLil pOCIUH 3 BUKOPUCTAHHSIM MyTaHTHOTO reHa
anbda-TyoysiHy BIeplle OTPUMaHO TPaHCT'eHHi JIiHii 0HON0/IbHYUX (MTaJIbYacTe ITPOCO) Ta ABOLOJIbHUX (TIOTIOH, COSI
Ta JIbOH) POCJIVH 3i CTilKiCTIO L0 OMHITPOaHiIiHIB Ta ¢pocPopoTrioaminis.

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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