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1. BukopucTaHHs iHribiTOpPiB NpoTeinkiHaz Ta npoTeindocdaras s ninBuieHHs ePeKTUBHOCTI METOLY

TpaHc@opmalii pocauH 3a fonomoro Agrobacterium tumefaciens

2. The application of inhibitors of protein kinases and phosphatases for the improvement of Agrobacterium

tumefaciens-mediated plant transormation

Pedepar:
1. Y po6oTi npenicTaBieHo pe3ysbTaTy MPOBeJeHUX JOCiIKeHb BILJIMBY iHri6iTOpIB poTeiHKiHa3

(Tpudpmoonepasuny, reHicreiny, W7) ta nporeindocdaras (0ToBaHaJaTy HaTPilo, KAHTAPUANHY) HA MiJBUILIEHHS

edpekTuBHOCTI MeTony TpaHnchopmalii TIoTiony (N. tabacum) 3a monomoro A. tumefaciens. JJocinkeHO MHUPOKUi

Iiana3oH KOHLEeHTpalil iHribitopy Ca2+ - kaspMozyJiH 3a1exHoi npoTteinkinasu Tpudioonepasuna (10-300 MkM)

Ta BCTAHOBJIEHO, 1I0 HalO6ibLI e(EeKTUBHOTO MiJBUIEHHS 4acTOTU Agrobacterium-onocepenKoBaHoi

TpaHCCI)OpMaILﬁ JIMCTKOBUX €KCIIJIaHTIB TIOTIOHY BOA€TbCA NOCATTU 3a YMOB 1oro BUKOPUCTAHHS B KOHLLCHTpaLLiﬂX 10

Ta 25 MKM (24-25%, BinnosinHo). [IpoaHasnizoBaHo BIIIUB iHri6iTopy Ca2+-KanbMOZyJliH-3aJ1€)KHOI IPOTeiHKiHa3U

W7 B KOHLeHTpalisx Bif 25 1o 100 MKM i BUsIBJI€HO, 1110 HE AUBJISIYMCH HA BiICYTHICTb BIIMBY Ha 4aCTOTY



reHeTH4Hoi TpaHchopMallii HIoro BUKOPUCTAHHS y KOHIeHTpallii 25 MKM Ipu3BOAuMIO 40 3HAYHOTO TiIBULEHHS
eeKTUBHOCTI pereHepartiii Ta IBUAKOCTI POCTY POCJIMH-pEreHepaHTiB y IIOPiBHSHHI 3 KOHTPOJieM. BuBueHo BIinB
iHribiTOopy TUPO3UHKIHA3 reHicTeiny B KOHLeHTpauiax Bif 10 go 100 MxM Ha nifgBuieHHs yacToTu Agrobacterium-
ornocepenKoBaHoi TpaHChOpMallii IMCTKOBUX €KCIJIAHTIB TIOTIOHY i BCTAaHOBJIEHO, 1110 HAN6i/IbLI €(DEKTUBHOIO
KOHILIEHTPALli€l0, SIKa BUSIBJISIIA TO3UTUBHUN edeKT, Oysa KoHueHTpauis 100 MKM (3pocTaHHS 4aCTOTH
TpaHcopmalii Ha 5-10% B 3a71€XKHOCTI Bifl TPMBAJIOCTI KO-KYJIbTUBYBaHHSI). [JOCIiIpKeHO BILINB OPTOBAHAAATy
HaTpilo, iHri6iropy TuposuH@ocdaras, y gianasoni kKoHueHrtpauii Big 10 o 250 MkM Ha yactoTy Agrobacterium-
OIIOCEPEIKOBAHOI TpaHCPOpPMaLlii Ta BCTAHOBJIEHO, 1O MPY KO-KYJIbTUBYBAaHHI €KCIIAHTIB Y IPUCYTHOCTI LIbOTO
iHri6iropy npotsrom 48 roz (200 Ta 250 MkM) yactoTa TpaHcdopmarii nigsuiysanacs Ha 30 ta 40%, BinoBigHO.
[TepeBipeHo BIIMB Pi3HMUX KOHLIEHTPALliil iHribiTOpy cepuH/TpeoHiHOBUX NIpoTeindocdaTas KaHTapuuHy (0,1-1
MKM) Ha yacToTy Agrobacterium-onocepenkoBaHoi TpaHCpoOpMallii TMCTKOBUX OUCKIB TIOTIOHY i BCTAHOBJIEHO, 1[0
B 3aJIEXKHOCTI BiJl TPUBAJIOCTi KO-KyJIbTUBYBaHHS 3 MM iHri6iTOpOoM yacToTa TpaHchopmallii nigsulyBasach Ha 4-
11%. 3a 1onomMorow MoJieKyasipHO-reHeTUYHoro anastisy (I1JIP) ninTBepakeHo TpaHCTeHHY IIPUPOLLY JIiHiil TIOTIOHY,
OTPUMaHUX IJISIXOM Agrobacterium-onocepekoBaHoi TpaHcpopMallii Ipy BUKOPUCTaHHI YCiX NOCIiIKyBaHUX
iHribiTopiB. BcTaHOBIEHO, 110 pE3yJIbTaTU TPaH3ieHTHOI TpaHchopMallii (aHai3 ekcIipecii penopTepHOro reHa gus)
CITiBIIAJAIOTh 3 pe3yJibTaTaMu CcTabisibHOI TpaHcopmariii. OTpuMaHi JaHi CBifjyaTh Ha KOPUCTDb TOTO, 1[0 Y PeryJIsiii
Agrobacterium-orocepeaKoBaHOTrO [epEeHOCY I'eHiB Ta iX iHTerpalii B pocJNHHUI reHOM BaXXJINBA POJIb HAJIEKUTh
npouecaM pochopumnioBanus Ta nedochopuoBaHHS GiNKiB, SKi 3HAXOASTHCS MiJi KOHTPOJIEM Pi3HUX

BHYTpiI.HHbOK]IiTI/IHHI/IX CUTHAJIbHUX CUCTEM.

2. The thesis is dedicated to the study of the effect of various inhibitors of protein kinases and protein
phosphatases on Agrobacterium-mediated transformation of tobacco. The author describes the results of the
evaluation of Agrobacterium-mediated transformation frequency of Nicotiana tabacum after application of a set of
inhibitors concentrations. Using this approach, the most effective concentrations of each of the studied inhibitors
that significantly increase the transformation frequency for each were determined. The influence of
trifluoperazine, an inhibitor of serine-threonine protein kinases, on the frequency of Agrobacterium-mediated
transformation of angiosperms was evaluated in a wide concentrations range from 10 to 300 uM using tobacco as a
model object. It was shown that trifluoperazine at a concentration of 10 uM increased the frequency of
Agrobacterium - mediated transformation of tobacco leaf discs by 25%. It should be emphasized that the present
work is the first systematically study of the effect of Ca2+-calmodulin-dependent protein kinase inhibitor
trifluoperazine on the frequency of Agrobacterium-mediated transformation of tobacco up to now. The effect of
different concentrations of the serine-threonine protein kinases inhibitor W7 (from 25 to 100 pM) on the frequency
of stable Agrobacterium - mediated transformation was investigated. It was shown that W7 at a concentration of
25 uM did not increase the transformation frequency, but significantly stimulated the growth rate of plants
regenerants. The impact of tyrosine kinase inhibitor genistein in concentrations range from 10 to 100 uM on the
frequency of stable Agrobacterium - mediated transformation of tobacco was studied. The effect of genistein
depends on the time of co-cultivation: 10% increase of transformation was observed after 24 hours, while 48 hours
of co-cultivation resulted in only 5% increase. On the next stage, we performed a study of protein phosphatases
inhibitors sodium ortovanadat and cantaridin in our experimental settings. A concentrations range from 10 to 250
UM of sodium ortovanadat was tested. 200 and 250 uM of the inhibitor after 24 hours of co-cultivation provoked
an increase of the stable Agrobacterium - mediated transformation frequency by 10 and 19%, respectively, while 48
hours of co-cultivation caused 30 and 40% of increase, correspondingly. Cantaridin was involved in the study at
the range from 0.1 to 1 uM. 24 hours of co-cultivation with 0.1 and 0.5 uM of cantaridin induced the transformation
frequency upregulation by 7 and 4%, respectively, followed by the further increase to 11 and 5%, correspondingly,
after 48 hours. To confirm the transgenic origin of the regenerated plants we have carried out the polymerase
chain reaction (PCR) to detect the gus reporter gene. 632 bp band which corresponds to the positive control
(amplicon size using the pGH217 vector), was revealed in tested samples. The results of PCR verified the transfer,
integration and expression of a reporter gene after transformation. Altogether, obtained results demonstrate that
inhibitors of protein phosphorylation and dephosphorylation play an important role in Agrobacterium-mediated



transformation of plants and could be used as modulators of this process both upregulating and downregulating
the frequency and efficiency of transformants generation and cultivation.
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