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Pedepar:

1. TInuryn B. B. EKcripecUBHICTb CTIKOCTI 10 60POMIHUCTOI POCU Y iIHTPOIPECHBHUX JIiHISIX MIIEHUL MSIKOI. —
KsanigikaniiiHa HayKoBa Ipals Ha NIpaBax pyKomnucy. JJucepralis Ha 3000yTTsI HAyKOBOTO CTYIIEHS JOKTOpa
¢inocodii y ramysi 3Hanb 09 «biosorig» 3a cnenianbHicTio 091 «Bbiosnoris». — Hauionanenuit yHiepcuret «Knepo-
MorunsHcbka akageMisty, Kuis, 2025. Y gucepraniiiHoMy AOCIIIPKEHH] 0IIMCaHOo IPOSIB CTIMKOCTI Y ri6pugHOro
POCJIMHHOTO MaTepiany, OTPMMAaHOroO 4epe3 iHTPOrpeCUBHY riOpUIM3allilo 3 3ay4€HHSIM TeHETUYHOIO MaTepiany
JiHiA-noxinaux amdigunnoinis (AABBXX), siKi MalOTh F'€HOMU AUIIIOITHUX AUKOPOCIUX BUiB (XX) Ta cyoreHoMu A
Ta B nmenuni m’sxoi ABpopa (AABBDD). Y po6oTi BukopuctaHo JiHii ABpoTiku (AABBTT), ABpoaecy (AABBSS),
Asposucy (AABBSshSsh) Ta ABposnatu (AABBUU). OcTanHil reHOM aM}iiniIIoifiB NoXoauTs Big Amblyopyrum
muticum Boiss. (van Slageren), Aegilops speltoides, Aegilops sharonensis, Aegilops umbellulata, BignosigHo. 3



BUKOPUCTAHHSM iHTPOTPECUBHUX JIiHill Ta HU3KMA COPTIB MIIEHUL] M'SIKOi OTpUMaHi MomyJisii, sSIKi po3IIeIoTbCs
3a IOCJIIHOI0 03HAaKOM0. CXpellyBaii KOHTPACTHI T€HOTUIIM — CTilKi JIiHii Ta COPTH, SIKi YPaKylOThCsI TATOTEHOM.
l'i6puau oTpuMaHi 3a pisHUX HanpsiMKiB. OfHi 3 TibpUiB, OTpUMaHI Yepe3 3anujeHHs CTilikux riopuis F2 coptom,
SIKMI Mir 6yTH BiIMiHHUH Bif] TOTO, 3 SKUM OTPUMAHO MaTepPUHCHKY pocauHy F1. OTpuMaHuil pOCIMHHMAN MaTepia
OLIiHIOBAJIM y TIOJIbOBUX YMOBAX Ta J0OMPAN [J1s1 BUBYEHHS 32 CTPYKTYPOIO F€HiB Ti POCIMHM, 10 36€PiraloTh
03HaKy y NokosiHHsX. Ceper JOCTyHUX y 6iosoriuHii 6a3i janux GenBank BizibpaHO CMKBEHCH 11€CTH I'eHiB
CTifiKoCTi 0 60opomHucToi pocu: Pm2, Pm3, Pm4b, Pm8, Pm21, Pm24, Pm41. Cepen nepepaxoBaHux, 1js Pm2, Pm3
Ta Pm24 3HaiiieHo [eKibKa CUKBEHCIB. B Mekax KOKHOTrO 3 reHiB ineHTu¢ikoBaHi BiiMiHHOCTI: iHCcep1ii /menenii
(ogHO-, IBOHYKJIEOTUIHI), TPaH3ULii Ta TpaHcBepcii. Cepen KOOyBaJbHUX HiSIHOK, SIKi MAIOTh I'€HU, HalbiblIe
Bapito0Th LRR-koayBasnbHi yacTuHy y Pm3. IneHTudikoBaHa pisHUIS MDK IIOCTiIOBHOCTSIMU B ME>Kax KOXXHOTO 3
TeHiB € CTaTUCTUYHO HeJocTOBipHOIO (p<0,05), mo 6yJ10 10BeHeHO Yepe3 po3paxyHoK kpurepito Kosmoroposa -
CmipHoBa (1151 Pm24) Ta KpuTepito HyK1eoTuaHoi pisHoMaHiTHOCTI Tangzimu (ag Pm2, Pm3). [IpoTe BapitoBaHHS
HYKJIEOTUJIHOTO CKJIaZly Fe€HiB MO>Ke BIIJIMBAaTH Ha aMiHOKMCJIOTHUH CKJak, Oi/IKiB CTiMKOCTI Ta ixHe QYyHKIIOHyBaHHSI.
3 BUKOPUCTAHHSM I0CJIiJOBHOCTEN NI€PEpPaXx0OBaHUX I'€HiB Ta IIPOBEAEHOr0 6i0iHPOPMATUYHOTO aHAi3y CTBOPEHO
20 nap npaMepiB 40 KOHCEPBATUBHUX IIOCITOBHOCTEN Pm, siKi KogyoTh: Rx N-TepminanbHui, C2,
nporeinkinazononi6uuii, NB-ARC nomeHu, NoBTOpH, 6araTi Ha JIeHIuH, pOoCcIUHHY C-KiHIIeBY
docdopudozunTpanchepasy, KaTaliTUIHUN JOMEH CEpUH / TPEOHIHOBOI KiHa3u iHTepJieliKin-1 aconifioBaHoi
peuentop-acouifioBanoi kiHasu (STKc-IRAK). BifgcinkoBaHo HasiBHICTb OCIiIOBHOCTEY FEHOMY, SIKi MO>KHA
IIOB’13aTH 3i CTiMKiCTIO, 32 IOIIOMOTOIO [IiJITHOK I'€HiB CTiMKOCTI, sIKi BUKOPMCTOBYBAJIU SIK MAPKEPHI.
[TpoaHasnizoBaHi 6aThKiBChKi reHOTUIIN (aMinumioiny, JiHii Ta COPTH) 3 METOIO MOIIYKY roJiMopdisMy 3a
MIOCJIiNOBHOCTSIMU T'€HIB CTilIKOCTI. B ckiazi reHoMiB ineHTH}IKOBaHO AiNSHKY, XapaKkTepHi AJ1s reHiB Pm2, Pm3,
Pm4b, Pm8, Pm21, Pm41. [TocnigoBHoCTi Pm24 He BusBneHo. Haii6inbmy BapiabesbHICTh OTPUMAHO 3 ITpaliMepamu,
gKi cTBOpeHi 10 LRR-kopyBanbHUX nocaigoBHocTel Pm3. [ToC1iioBHOCTI epesliveHrx reHiB BUSBJIEH] y CKIaAi K
CTilKUX, TaK i ypa)KeHUX reHOTUIIiB. Yepes NoeHaHHs TeXHIK aHasli3y noaiMop¢ismy aHasoriB reHiB CTIMKOCTI Ta
IPYIOBOTrO aHaJi3y MOMyJIALiNA BUBYAJIN MTOIYJIALL, SKi pO3LEIIIOITHCA 3a JOCIIIHOI 03HAKOI0. 3 POCIMHHUM
MaTepiasioM, SKAN NMOTEHLIHO MOXKEe MaTU FEHETUYHUI MaTepiail Bifi ABpOZieCy, Mi’K KOHTPACTHUMU I'PyIIaMu
3HaliZieHa BapiabesbHiCTh 3 Ipalimepamy, cTBopeHuMU 1o LRR. V Bunaaky ABposucy ta ABpoTiku — 3 NB-ARC ta
npaiiMepamu J10 OiJISHOK, SIKi KOJYIOTh JOMEHU 3 IPOTEiHKiHa3HOIO aKTUBHICTIO. [T0BEIiHKY XpOMaTHUHY 4y>KUHHOTO
IIOXO/I)KEHHSI Ta MOTO BIIVB HA MIIEHUYHUY FeHOM OYJI0 BUBYEHO i Mif 9ac MeNOTHYHOro noiny. HasBHicTh
iHTpoOrpeciil mif, yac BUBYEHHS YaBJIEHUX IIPENapaTiB MaTEPUHCHKUX KJIITUH MUJIKY CIIOCTEPIrau sIK HasiBHICTb
XPOMOCOMHUX acoljialiil BigMiHHUX Bif 3aKkpuTux 6iBasieHeHTiB. COpTU MIIEHUIi M'SIKOI € IMTOJIOTiYHO
CTabiJIbHUMY, Y CKJIafi MeTada3Hoi IJIACTUHKU MaIOTh 21 3aKpUTUI 6iBasleHT. ABPOTiKa LIUTOJIOTIYHO HECTA0IIbHA,
[IpOTeE Lie He BIJINBAE Ha MTPOSIB O3HAKU Ha PiBHI pocauHu. ['ibpuay, B SKMX MATEPUHCKOIO POCIMHOIO OyJIa
iHTporpecrBHa JiiHisl, MalOTh GisIbIIY KiJIbKICTb MIKpOSIZIEp ¥ TeTpazaX, IOPiBHSHO 3 pelunpokaMy. BuBueHHs
POCJIMHHOTO MaTepiany 3 iIHTpOrpecisiMu IpOBEJEHO Yepe3 MOJIEKYJIIPHUM aHali3 TEHOTUIIIB 32 KOHCEPBAaTMBHUMU
MIOCJIJOBHOCTSIMM, XapPaKTEPHVMMU [J151 T€HIB CTiIMKOCTI O IIATOT€HIB Ta Yepe3 aHaJli3 IOBENIHKYA XPOMOCOM Y
riopugHux reHomax. KimiouoBi csioBa: mmeHuIis M'sika, reHOM POCJIVH, CTabibHICTh FeHOMY, TUKOPOCIIi BUIH,
iHTpOrpecis, PyHKILiOHaIbPHO-CTPYKTYPHi BJIaCTUBOCTI T€HiB, peryJsilis eKclpecii reHiB, aHasi3 NoCaifoBHOCTEN
reHis, [1J/IP-mapkepu, 60pOIIHKACTA POCA, CTIMKICTh POCJIMH, IATOT€HH, LATOJIOTIYHA CTabiIbHICTb, MOJIEKYJISIPHO-

KJIITUHHI MEXaHi3MU, MaTEPUHCBKI KIIITUHU MTNAJIKY.

2. Plyhun, V.o Expressivity of powdery mildew resistance in common wheat lines with introgression. - Qualified
research work (manuscript). Dissertation to obtain the scientific degree of Doctor of Philosophy in the Field of
Study 09 “Biology”, Programme Subject Area 091 "Biology”. - National University of Kyiv-Mohyla Academy, Kyiv,
2025. The dissertation study describes the manifestation of resistance in hybrid plant material obtained through
introgressive hybridization involving genetic material of amphidiploid-derived lines (AABBXX), which have the
genomes of diploid wild species (XX) and subgenomes A and B of soft Aurora wheat (AABBDD). Common wheat
introgressive lines derived from amphidiploids Aurotica (AABBTT), Autodes (AABBSS), Aurosis (AABBSshSsh) and
Aurolata (AABBUU) were used in the work. The third subgenome of amphidiploids comes from Amblyopyrum



muticum Boiss. (van Slageren), Aegilops speltoides, Aegilops sharonensis, Aegilops umbellulata, respectively. Using
introgressive lines and a number of common wheat varieties, segregating populations were obtained and assessed
for the trait of interest. Contrasting genotypes, which were resistant introgressive lines and susceptible wheat
varieties, were crossed. Hybrids were obtained in different directions of crosses. Some hybrids were obtained
through pollination of stable F2 hybrids with a variety that could be different from that with which the mother
plant, F1 hybrid was obtained. The plant material was assessed in the field and those plants that retain the trait in
generations were selected for the study of gene structure. Sequences of six genes of resistance to powdery
mildew: Pm2, Pm3, Pm4b, Pm8, Pm21, Pm24, Pm41 were selected among the available in the biological database
GenBank. For genes Pm2, Pm3 and Pm24 several sequences were found. In sequences of all the studied genes
differences were identified: insertions/deletions (one-, two-nucleotide), transitions and transversions. Among the
coding regions of the studied genes, the LRR coding parts in Pm3 vary the most. The presence of such variations
can affect the amino acid sequences of the proteins. The identified differences between the sequences within each
of the genes were statistically unreliable (p < 0.05), which was proved through the calculation of the Kolmogorov-
Smirnov test (for Pm24) and the Tajima nucleotide diversity test (for Pm2, Pm3). Using the sequences of the listed
genes and bioinformatic analysis, 20 pairs of primers to conserved Pm sequences were developed, encoding: Rx N-
terminal, C2, protein kinase-like, NB-ARC domains, leucine-rich repeats, plant C-terminal
phosphoribosyltransferase, serine /threonine kinase interleukin-1receptor associated kinase (STKc-IRAK). The
presence of genome sequences that can associated with resistance was tracked using regions of resistance genes
that were used as markers. Parental genotypes (amphidiploids, lines and varieties) were analyzed in order to
search for polymorphisms in sequences of resistance genes. In the genomes of the studies plants specific regions
characteristic to the genes Pm2, Pm3, Pm4b, Pm8, Pm21, Pm41 were identified. No Pm24 sequence was found. The
sequences of these genes were found in both resistant and susceptible genotypes. Using the combination of
techniques for analysing polymorphism of resistance gene analogues and bulked segregant analysis (BSA),
segregating populations were studied. With plant material that could potentially have genetic material from
Aurodes, variability was found between contrast groups with primers complementary to the region codding LRR.
In the case of Aurosis and Aurotica, polymorphism was observed with NB-ARCs and primers to sites encoding
domains with protein kinase activity. The behaviour of alien chromatin and its effects on the wheat genome was
also studied during meiotic division. The presence of introgressions during the study of cytological preparations of
maternal pollen cells was observed as the presence of chromosomal associations other than closed bivalents.
Common wheat varieties are cytologically stable - 21 closed bivalents are present in the metaphase plate. Aurotica
is cytologically unstable, but this does not affect the trait at the plant level. Hybrids in which the mother plant was
an introgressive line have a greater number of micronuclei in tetrads than reciprocs. The study of plant material
with introgressions was carried out through the molecular analysis of genotypes by conserved sequences
characteristic of genes for resistance to pathogens and through the analysis of chromosome behavior in hybrid
genomes. Keywords: bread wheat, plant genome, genome stability, wild species, introgression, functional-
structural properties of genes, regulation of gene expression, gene sequence analysis, PCR markers, powdery
mildew, plant resistance, pathogens, cytological stability, molecular-cellular mechanisms, pollen mother cells.
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