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1. 3acTocyBaHHS NIPUITOMIB T€HETUYHOI iH)KeHePii /11 OTPUMaHHS 6i0TEXHOJIOTIYHUX POCJIMH Ta pellaryBaHHs

reHOMy pinaky o3umoro Brassica napus L.

2. Genetic engineering techniques application for biotechnological plants obtaining and genome editing of winter
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Pedepar:

1. MeTo10 nucepTauifiHOro AOCIiIKEeHHs 0yJI0 OTPUMaHHs 6i0TeXHOJIOTIYHUX POCINH KOMEPLIiMHOI JIiHil 03MMOro
pinaky B. napus L. ykpaiHCbKOi ceJeKliii, a TaKOXX CTBOPEHHS IVIaTQPOPMU [1JIs1 peJaryBaHHsl TeHOMY 03UMOTO pinaxy
3 BukopuctanHsam cucremu CRISPR /Cas9 Ta npuiiomiB reHeTUYHOI iH>KeHepii. Y po60Ti BUKOPUCTAaHO TaKi METOI1
IOCJIiIKeHb: aHaJli3 HayKOBOI JliTepaTypy; 1abopaTOpHi MeToM (KyJIbTHBYBaHHS TKAaHMH POCJIVH in vitro,
Agrobacterium-ornocepenkoBaHa reHeTUYHa TpaHcdopMallisl, ojliMmepasHa JIaHLIIoroBa peaxllis,
iMyHO(EepMEeHTHUI aHali3, FiCTOXiMIYHMI METOM, BU3HAYEHHS aKTUBHOCTI I'€Ha O-TJII0KYPOHia3y, METO],
MOJIEKYJISIPHOTO KJI0HYBaHHS Golden Gate); 6ioiH¢popmalliiiHi (KoMII'TOTepHE MOAIEIOBAaHHA in silico reHeTHYHUX

BEKTOPiB), (isiosioriuni (BUpoIyBaHHS Ta aHaJIi3 TPAHCTEHHUX POCJIMH B YMOBaX in vivo), cTaTUCTH4HI (06po6Ka



OTPUMAaHUX Pe3yJbTaTiB). HaykoBa HOBU3HA OTPUMAHUX PE3YJIbTATIB IOJIArae y po3pooui miaaTtdopmu A
pellaryBaHHsI TeHOMY O3MMOTO pillaKky yKpaiHChKOi ceseklii, a came yrepliie: - po3po6yieHO ePeKTUBHY CUCTEMY
perenepatii 03uMoro pinaky B. napus L. siHii Bnl ykpaiHCbKoOi cesekuii, sika 703BoJIsie OTPUMATH HACIiHHSA
HYJIbOBOTO [TOKOJIiHHS Yepe3 PiK MicJIsl IOYaTKy eKCIIEPMMEHTIB Ta IIPU 3aCTOCYBAaHHS KOi He BilOYBa€eThCS
COMaKJIOHaJIbHa MiHJIMBICTS in Vvitro; - oNTUMi30BaHO yMOBU Agrobacterium-onocepenKoBaHOi TeHETUYHOI
TpaHc@opmaliii o3umoro pinaky JiHii Bnl ykpaiHcbKoi cesexLii Ta CTBOpeHO 610TeXHOJIOTiUHI POCINHM, CTilKi 10
rep6iuuay GochiHOTPULMHY; - CTBOPEHO TPAHCTEHHI POCIMHU 03UMOTrO pinaxy JiHii Bnl, cTifiki go rep6iuuny
riidocary, B pe3yJbTaTi reHeTU4YHOI TpaHcdopmaii KoncTpykuismu pCB133, pCB135 ta pSPG2254; - cTBOPEHO
reHeTnyHUl BekTop pSPE2053, 10 Hece reH cuHTe3y 6akTepiasbHOI eHpoHyKaeasu Cas9; 32 BUKOPUCTAHHS LIbOTO
BEKTOpa OTPUMAHO TPaHCTe€HHi JiiHii 031uMoro pinaxy, ki B HofanbmomMy 6yiyTb BUKOPUCTOBYBATUCS B CEJIEKLIIMHNAX
nporpamax /ijis 37iliCHeHHs pefilaryBaHHs T€HOMY; - CTBOPEHO reHeTU4HY KOHCTpYKLito pSPE2058, 1m0 Hece reH
6akTepianbHOI eHgoHyKIea3u Cas9; HarpasJsioui nocaigoBHOCTI Aal Ta Aa2 17151 peflaryBaHHS F€HOMY pilaKy 3
METOI0 HaKOMMNYEHHS 0JIeiHOBOI KMCJIOTH, a TAKOX CeJIeKTUBHUM reH pocdinoTpuiina-N-auetunrpancdepasu bar;
KOHCTPYKIisl Oyie BUKOPUCTaHA /1711 CTBOPEHHS BUCOKOOJIEIHOBUX JIiHii 03MMOTro pilaKy yKpaiHChKOI CeseKLji.
[IpakTrYHEe 3HAYEHHS OTPUMAHUX PE3YJIbTATIB. BiOTEXHOJIOTIYHI POCIVMHMY PillaKy 03UMOTO JIiHii YKpaiHChKOI
cesexuii Bnl, cTifiki no rep6inuny raigocaTty, MOXyTh 6YTH BUKOPUCTAHI B IOAA/IBIINX €KCIIePUMEHTAJIbHUX
IOCTiIKEeHHSIX Ta y cesleKliliHuX nporpamax. Kpim Toro, B sKOCTi y1aTopmu 1151 pefaryBaHHs FeHOMY pilaky,
0yJI0 CTBOPEHO FeHETHYHY KOHCTPYKIit0 Ha ocHOBi cucteMu CRISPR /Cas9, a TakoX OTPMMaHO 6i0TEXHOJIOTIYHi
POCJIMHY, IO HECYTb '€H CUHTe3y 6aKTepianbHOI eHoHyKIeazn Cas9. Pe3ynbTaTy TEOPETUYHUX Ta TPAKTUYHUX
IOCJTiIKeHb: - 3aCTOCOBYIOThCS B IpakTUyHiil gisimpHOCTI TOB «BETA HK» nipu cTBOpeHHi 6i0TeXHOIOTiYHUX
POCJIMH pillaKy 03UMOTO i3 IKiCHO HOBUMU O3HAKaMHU (aKT BIPOBAIKEHHSI pe3yJIbTaTiB HAyKOBO-JOCJIiIHOI po60TH
nogaHo y Jlonatky B); - MOXXyTb IPEACTABIISITY iHTEPEC 1J1S1 HAYKOBUX Ta HaBYaJIbHUX 3aKJIa[IiB, 30KpeMa IIif Jac

BUKJIQZIAHHS 6Gi0TEXHOJIOTii Ta TeHETUKU POCJIVH.

2. The aim of thesis research was to develop an effective genetic transformation method of Ukrainian breeding
winter rapeseed and to create a genome editing platform in order to improve valuable economic characteristics.
The following research methods were used in work: analysis of scientific papers; laboratory methods (in vitro plant
tissue culture, Agrobacterium-mediated genetic transformation, polymerase chain reaction, enzyme-linked
immunosorbent assay, histochemical method for determining the o-glucuronidase activity, Golden Gate molecular
cloning method); bioinformational (for in silico computer modeling of genetic vectors), physiological (for in vivo
growing and analyzing of transgenic plants), statistical (for processing the results). The scientific novelty of the
obtained results consist in the development of genome editing platform of Ukrainian breeding winter rapeseed,
namely for the first time: - an effective regeneration system of B. napus L., which allows to obtain TO seeds in one
year after the beginning of experiments and does not lead to the of somaclonal variability in vitro, was developed; -
the Bnl line Ukrainian breeding winter rape Agrobacterium-mediated genetic transformation conditions were
optimized and phosphinothricin resistant biotechnological plants were created; - glyphosate resistant transgenic
plants of Bnl line winter rapeseed were created as a result of genetic transformation by constructions pCB133,
pCB135 and pSPG2254; - a genetic vector pSPE2053, which carries the bacterial endonuclease Cas9 gene was
created; transgenic lines of winter oilseed rape were obtained using this vector, these lines will be used in
breeding programs for genome editing; - a genetic construct pSPE2058, carrying the bacterial endonuclease Cas9
gene, Aal and Aa2 guide sequences for rapeseed genome editing in order to accumulate oleic acid, and the
selective phosphinothricin-N-acetyltransferase bar gene was created; the construct will be used to create high
oleic Ukrainian breeding winter rape lines. The practical significance of the results. Biotechnological plants of
Ukrainian breeding Bnl line winter rapeseed, resistant to the glyphosate, may be used in further experimental
studies and breeding programs. In addition, a genetic construct based on CRISPR/Cas9 system was created and
biotechnological plants carrying the bacterial endonuclease synthesis Cas9 gene were obtained as a platform for
the rapeseed genome editing. The results of theoretical and practical research: - are applied in practical activity of
Ltd "BETA NK" during creation of winter rape biotechnological plants with qualitatively new traits (the research
results implementation act is presented in Appendix B); - may be of interest to research and educational



institutions, in particular during the teaching of biotechnology and plant genetics.
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