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1. Inceprauniiina po60Ta CIpSIMOBaHA Ha TEOPETUYHE OOI'PYHTYBAHHS Ta [IPAKTUYHE BUPIilI€HHS [IMTaHb CTBOPEHHS
BUXiJJHOTO MaTepiajly MiIeHu1i 03UMOi 3i CTIMKICTIO 10 60POIIHKUCTOI pOCU JJ1s1 CEJIeKLIMHUX Lisieil Ta BUBYEHHS
MOJIEKYJISIPHO-TEHETUYHUX OCHOB PE3UCTEHTHOCTI POCJIMH 10 60POIIHNCTOI pocH. [ToramnbeHHs TeOpeTUYHUX
IOCIiIKEHD | BUPilIEHHS TPAKTUYHUX 3aBAAHb 3 METOX CTBOPEHHS COPTIB 3 KOHTPOJIbOBAaHUM PiBHEM
OOPOLIHUCTOI POCH € aKTyaJbHUM 3aBJJaHHSIM Cy4acHOi HayKu. TakuM YMHOM, aBTOPU BUSIBUJIM CTiMKiCTh JOPOCINX
POCJMH 10 60POMHUCTOI pocu y 86 HOBUX JIiHii MileHuli. EKkcriepuMeHT NpOBOAMBCS Ha BUIIPOOYBasIbHIl 6a3i 3
BYPOILyBaHHS NIIEHNUL] B IPOBiHLii XeHaHb B 2020-2022 pokax. TecToBaHi ceseKuiliHi MaTepiany 6y OTPUMaHi 3
45 BinnoBigHMX cesekuiiHuX ninpoaninis Kurato, ge 6ysu cTBopeHi 86 HOBUX JiHiN nmeHuni. B xoxi Tecty 6yna
MIpOBe/ieHa OI[iHKa CTIMKOCTi 10 6OPOIIHUCTOI pOCH, a TAKOX aHaJi3 A>KepeJi TeHiB pe3UCTEHTHOCTI 10 XBOPOOU.
I[1pu TecTyBaHHi pe3UCTEHTHOCTI 10 60pomHUCTOi pocu B 2020 poui 3 86 HOBUX COPTiB NieHuli Tinbku 11,7 %
1I0Ka3ajy Xopolli pe3yabTatu. Ha gopociit cTafii po3BUTKY POCIMH He BUSIBJIEHI JiHii 3i CTiliKiCTIO 7,0 XBOPOO, sKa

OyJia 6 Ha piBHI iMyHHOI a60 6;113bKOi 0 iMyHi3alii. BucoKy CTifiKicTb 0 XBOpOOU Ha CTafii JOPOCINX POCJINH Mau



4 ninii. llle 2 inii Ha Wik crazii xapakTepusyBanncs NIOMIPHOIO CTIMKICTIO 70 XBOpo6u. [ToMipHY CIpUHSTIMBICTD
Mainu 4 ninii. Bouu cranosunu 4,7 %, 2,3 % Ta 4,7 % Biz, 3arajabHOI KiJIbKOCTi OLIIHEHUX 3Pa3KiB BiATIOBiAHO, a BLiIOMY
CTiliKicTb 6ys1a HU3bKOIO. HaMu BUKOpUCTaHU aHasli3 poioBOAY Ta JaHi pe3uCTEHTHOCTI 6AaThKiBCbKUX POPM [10
XBOPO0, 00 BUSIBUTY F'€HHU CTiMIKOCTi y JOCiIKyBaHUX COPTIB. BiporinHo, 110 FeHETUYHUMU IPKEPEJIaMU IESIKAX
CTIIKMX 10 GOPOLIHMUCTOI pocU COPTiB MOXKYTb O6yTu Aikang 58, Jimai 22, Yumai 34, Zhengmai 366, Liangxing 66,
Zhoumai 16, Zhoumai 18, Yumai 47 ta Xiaoyan 926A. Ha paHHiil cTazii 1jporo nocmuinkeHHs 6yja CKOHCTPYHOBaHO
koJsekuito kioHiB JHK (x JHK) gBori6puanux apixaxis (yeast two hybrid - Y2H) 3 BuKopruCTaHHSIM 4ylOBOTO COPTY
3BUYaliHOi nueHui Bainong 64, sikuil MUPOKO 3aCTOCOBYBABCS Y BUPOOHUIITBI, @ TAKOXK 3aBEPLIEHO CEKBEHYBaHHS
reHoMy. [lyis ckpuHinry 6i6miorexu kJTHK cuctemu Y2H 6yB BUKOprCTaHUH SIK 6isIOK-TIprMaHKa reH Pm46,
CTBOPEHUI1 Ha ABOXTiOpUAHiN 3akBacLi. [TonepegHbo 6ys10 AOBEAEHO, O CTIMKICTh 10 XBOPOO MOXKe OYTU I10B'I3aHa
3 YHKILi€I0 OTPUMAHUX B3a€EMO/Iil0YMX OiZIKOBUX I'eHiB. B pe3ysbTati 1boro 6yyio KJIOHOBAHO Ta 0XapaKTepU30BaHO
TaGDSL, reH, sikuii Biflirpae O3UTUBHY PETYJIITOPHY POJIb Y CTIMKOCTI NIIEHULi 10 60POIIHUCTOI POCH.
KnonyBanhs rena Pm46 Bukonano 3a yuyacti k/IHK coprty Bainong 64 3aranbHo0 JOBXHUHOIO 1545 nap HyKJI€0TUB,
Ki KogyBanu 514 amiHOKMCIIOT. 3a goniomorolo Y2H BUKOHAHO CKPUHIHT B3aemogii 6inka Pm46. s
KOHCTPYIOBaHHS BekTopa-npumaHku pGBKT7-Pm46 6ysia Bukopucrana texHosorig In-Fusion 1715 BBeeHHs
Kognyto4oi nocninoBHocTi (CDS) Pm46 B npixmkoBui nogsiliHuii riopugHuii Bekrop-npuMadky pGBKT7. 3pocTaHHs
IPDKIKIB HE Majlo TOKCUYHOI il i He TpU3BOAMIIO 10 caMoaKTUBallii. lle BKkasye Ha Te, 110 ITOBHA JOBXUHA
HYKJIEOTUiB Pm46 Mo>ke OyTU BUKOPUCTaHa SIK IPUMAaHKa [J1s1 CKPUHIHTY CUCTeMHUX 6i6ioTek Y2H. Y upomy
IocimkeHHi 3 goromoroio Y2H 6ymu ob6cTexxeHi 5 6iJikiB, [0 B3aeMOil0Th 3 Pm46 i, Mo>kiinBo, 1OB'A3aHi 3
peryJsiLi€elo 3aXBOPIOBaHb POCJYH. [ MPUTHIYEHHS ITSTHU 3 BiliopaHuX B3aeMO[Iil0uMX O6iJIKOBUX I'€HiB, 5SIKi MOXKYTb
OyTy MOB's13aHi 3i CTIKICTIO 1O XBOPOO y 3BMYalHOI NiueHu1i copTy Bainong 207, BianosigHo 6ysa BUKOpUCTaHa
crcTeMa iHribyBaHHS IeHiB, iHAyKOBaHa BipyCOM CMYyracToi Mo3aiku stameHIo (BSMV-VIGS). PesysibTaTu NOKa3yIOTh,
mo TaGDSL Bifjirpae akTUBHY peryysTOPHY POJIb Y ME€XaHi3Mi pO3BUTKY OOPOUIHUCTOI pocu. Bysiu CKOHCTpYHOBaHi
BeKTOp HaamipHoi ekcnipecii rena TaGDSL ta Bektop PHK-inTepdepenuii (RNAI), ki MeTonoM 3apakeHHs
Agrobacterium nepeHeceHo B 3BM4ariny nmenuio Bainong 207. lllnsxom Tpanchopmalii Agrobacterium
tumefaciens 6ysa cTBOpeHa cTabiNbHa HOKIAyH-€eKCIIpecisl MiueHnx pociuH. OTpuUMaHi pe3ysbTaTH MigTBepaun,
110 NIIeHULs OyJ1a 6isbll CIPUIHSTIINBOIO 10 XBOP0O, Koy reH TaGDSL 6yB “BuMkHeHuit". lleit pesyabTat
Y3roIpKyeThbCsl TaKOX 3 aHasizamu VIGS. IIIBUIKiCTh NPOPOCTaHHS Ta POCTY MiljesIilo 60pOIIHUCTOI pOCH Ha JIMCTKAX
MO3UTUBHUX TPAHCT€HHUX POCJIMH Oyja HAbarato BULIOK, HIX y JIMCTS nueHuni aukoro tumny (WT). ITinuimeny
CTIiHKiCTb 10 6GOPOUIHUCTOI POCU MaJIi POCJIMHY 3 BEKTOPOM HaMipHOI ekcripecii cesiekTuBHOro “moB4anHs” (RNAI)
rena TaGDSL. B pe3ysibTaTi aHasizy TpUBajoro rnepiofy pocTy B pOCJIMH MIIEHUIl] ToKa3aHa QPyHKIIOHAJIbHA
inentudikaunis rena TaGDSL, B peaysbTarti yoro “BUMKHeHNN" reH TaGDSL Mo>ke IPOTUCTOSI T 6OPOLIHUCTIN POCi.
[Tic7st iHOKY AL GOPOIIHMCTOI0 POCOIO YPOXKAMHICTD MOCIBY MIIEHNUL| — 6ioMaca COJIOMHU, 3epHA, KiJIbKiCTb
KoJiockiB i Maca 1000 HacinuH y yiHilt RNAI 6ysiu 3HaYHO BUIMUMHU, HIX y JiHi WT npu nospisasHi. Llumu
pesyabTaTaMu NifTBEepIKyIOTbCS, 0 TaGDSL € akTMBHUM PeryJysiTOpoM CTiMKOCTi 0 60poiHucToi pocy. Hami
BUCHOBKU JIEMOHCTPYIOTh, 110 “BUMKHeHUN" TaGDSL € NOTeHIiliHO KOPUCHUM, OCKiJIbKA MOJKe JOIIOMaraTu y
CTBOPEHHi reHeTUYHO MOAN(DIKOBAaHUX T€HOTUITIYHUX MaTepiasiB 3 PE3UCTEHTHICTIO 10 HOPOIIHUCTOI pocu

MIIEeHUII].

2. The dissertation work provides a theoretical foundation and practical solution to the issues of creating source
material of winter wheat with resistance to powdery mildew for breeding purposes and establishing the molecular
and genetic basis of plant resistance to powdery mildew. The urgent task of modern science is to expand
theoretical research and solve practical problems in order to create varieties with a controlled level of powdery
mildew. Therefore, the authors identified the adult disease resistance of powdery mildew in 86 new wheat lines.
The experiment was conducted at the Wheat Test Base in Henan Province in 2020-2022. The test materials were
from 45 relevant breeding units in China. There are 86 new wheat lines. The test carried out powdery mildew
resistance identification. And analyzing the source of disease resistance genes. In the 2020 resistance test for
powdery mildew, only 11.7% of the 86 new wheat lines identified performed well. There is no line of disease
resistance in the adult stage that is immune or near-immunized. There are four lines that are highly resistant to



disease during the adult stage. There are two lines with moderate resistance to disease in the adult stage. There
are four lines that are moderately susceptible. They accounted for 4.7%, 2.3%, and 4.7% of the total identified
materials, respectively, and the overall resistance was poor. We use pedigree analysis and parental resistance to
disease to derive disease resistance genes for varieties that are resistant to disease. It is speculated that the
genetic sources of some powdery mildew-resistant varieties may be Aikang 58, Jimai 22, Yumai 34, Zhengmai 366,
Liangxing 66, Zhoumai 16, Zhoumai 18, Yumai 47 and Xiaoyan 926A. In the early stages of this research, the yeast
two hybrid (Y2H) cDNA library was constructed using the excellent common wheat variety Bainong 64, which has
been widely promoted in production and has completed genome sequencing. Based on Y2H, Pm46 was used as a
bait protein to screen the Y2H system cDNA library, and the function of the obtained interacting protein genes,
which may be related to the resistance of disease, was preliminary proved. As a result, TaGDSL, a gene that plays a
positive regulatory role in wheat powdery mildew resistance, was cloned and characterized. Cloning of the Pm46
gene: the Pm46 gene was cloned from the cDNA of Bainong 64, with a total length of 1545 bp and encoding 514
amino acids. Screening the interaction protein of Pm46 by Y2H: In-Fusion technology was used to introduce the
CDS of Pm46 into the yeast double hybrid bait vector pGBKT?7 to construct the pGBKT7-Pm46 bait vector. The
growth of yeast has no toxic effect or self-activation effect, indicating that the full length of Pm46 can be used as a
bait to screen the Y2H system libraries; in this study, 5 proteins interacting with Pm46 that may be related to
disease regulation were screened by Y2H. Function verification of the interacted protein genes: the gene silencing
system induced by barley stripe mosaic virus (BSMV-VIGS) was used to silence 5 of the screened interacted
protein genes, which may be related to the resistance to disease in the common wheat of Bainong 207,
respectively. The results show that TaGDSL plays an active regulatory role in the powdery mildew resistance
pathway. The over-expression vector of the TaGDSL gene and the RNAI interference vector were constructed, and
the vectors were transferred into the common wheat Bainong 207 by the Agrobacterium infection method. The
stable knockdown expression of TaGDSL plants was built by Agrobacterium tumefaciens transformation. The
results also showed that wheat was more susceptible to disease when the TaGDSL gene was silenced, and the
result is consistent with the VIGS assays. The germination and mycelia growth rates of powdery mildew on the
leaves of positive transgenic plants were much faster than those of wild-type wheat leaves. The silencing (RNAi)
TaGDSL plants had enhanced powdery mildew resistance. Functional identification of the TaGDSL gene from
wheat by the long-growth period assay proved that silencing of the TaGDSL gene could resist powdery mildew in
wheat plants. After inoculation with powdery mildew, the straw biomass, grain, number of spikelets, and 1000-
grain weight of the RNAi lines were significantly higher than those of the WT lines at maturation. These results
support the idea that TaGDSL is an active regulator of powdery mildew resistance. Our findings demonstrate that
TaGDSL silencing is potentially useful since it can help generate genetically modified genotype materials with
powdery mildew resistance in wheat.
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