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Pedepar:

1. TTnuryn B. B. EKcripecuBHICTb CTIMKOCTI 10 60POIIHUCTOI POCH y iIHTPOTPECHBHUX JIiHISIX IIIEHUII M'SKOI. —
KBanigikaniiiHa HaykoBa npalisl Ha IpaBax pykomnucy. Jlucepralist Ha 30,00yTTsI HAQyKOBOTO CTYII€HS JOKTOpa
¢dinocodii y ranysi 3HaHb 09 «biosoris» 3a cneunianpHicTio 091 «Biosorisi». — HauionanpHuil yHiBepcuret «Kuepo-
MorunsaHceka akagemisny, Kuis, 2025. Y gucepTauiiiHOMy BOCIIIPKEHH] OIMCcaHO IPOSIB CTIMKOCTI Y Ti6pUgHOTOo
POCJIMHHOTO MaTepiany, OTPMMaHOro Yepe3 iHTpOorpecuBHY ribpuan3aliiio 3 3a1y4eHHsIM FeHeTUYHOI0 MaTepiany
JiHiA-noxinHux amgigunmnoinis (AABBXX), siki MaloTb F€ HOMU AUIIIOITHUX AUKOPOCIUX BUB (XX) Ta cyoreHomMu A
ta B nmenuni m'sskoi ABpopa (AABBDD). Y po6oTi BukopucraHo JiHii ABpoTtiku (AABBTT), ABponecy (AABBSS),
ABposucy (AABBSshSsh) ta Asponat (AABBUU). OcraHHil reHOM aMiguIioifiB NoxXoauTs Big Amblyopyrum
muticum Boiss. (van Slageren), Aegilops speltoides, Aegilops sharonensis, Aegilops umbellulata, BignosigHo. 3
BMKOPHCTAHHSIM IHTPOTPECUBHUX JIiHiil Ta HU3KU COPTIB NNIIEHMUIi M'SIKOI OTpUMaHi NOMyJIsLii, SIKi pO3IIeNJIIOI0ThCS
3a IOCJIIHOI0 03HAKO. CXpellyBaiyv KOHTPACTHI TeHOTUIM — CTilKi JIiHil Ta COPTH, SAKi YPaKyIOTbCA [TATOTEHOM.

l'i6puay oTpuMaHi 3a pi3HUX HanpsIMKiB. OfHi 3 TiOpuiB, OTPUMAaHI Yepe3 3anuaeHHs CTilKux ribpumais F2 coptom,



SIKMI Mir 6yTH BiIMiHHUM Bif] TOTO, 3 SKUM OTPUMAaHO MAaTePUHCHKY pocauHy F1. OTpuMaHuil pOCIMHHAN MaTepian
OLIiHIOBAJIU y MTOJIbOBUX YMOBAX Ta 4OOMPAJU [JIs BUBYEHHS 32 CTPYKTYPOIO T€HiB Ti pOCIMHHY, 110 36epiraioTh
03HaKy y OKoJIiHHX. Cepe[, AOCTyHUX y 6ioJoriuHin 6a3i janux GenBank BizibpaHO CUKBEHCH 1I€CTHU I'€HiB
CTiMiKOCTi o 60pomHucToi pocu: Pm2, Pm3, Pm4b, Pm8, Pm21, Pm24, Pm41. Cepen nepepaxoBaHux, 1y Pm2, Pm3
Ta Pm24 3HaiieHo AeKinbka CUKBEHCIB. B Mekax KO>KHOTO 3 reHiB ineHTudikoBaHi BinMiHHOCTI: iHcepuii/menemnii
(ogHO-, IBOHYKJIEOTU IHI), TpaH3ULlii Ta TpaHcBepcii. Cepen KOnyBasbHUX AiSIHOK, SIKi MAlOTh F'e€HU, Halbiblie
Bapito10Th LRR-koayBasnbHi yacTuHy y Pm3. IneHTrdikoBaHa pisHULS MDK IIOCTiJOBHOCTSIMU B ME>Kax KOXXHOTO 3
TeHiB € CTaTUCTUYHO HeJoCTOBipHOIO (p<0,05), mo 6yJ10 10BeEeHO Yepe3 po3paxyHoK kpurepito Kosmoroposa -
CmipHoBa (g1 Pm24) ta kpurepito HykjieoTunHoi pisHomaniTHOCTI Tanzimu (mis Pm2, Pm3). [IpoTe BapitoBaHHS
HYKJIEOTUJIHOTO CKJIaZly T€HiB MO>Ke BIIJIMBATU Ha aMiHOKMCJIOTHUI cKjag, OiyIKiB CTiMKOCTI Ta ixHe QYyHKIIOHyBaHHSI.
3 BUKOPUCTAHHSM IOCJIiIOBHOCTEN NI€PEPAaXOBaHUX I'€HiB Ta IPOBEAEHOr0 610iH(MOPMATUYHOTO aHAI3y CTBOPEHO
20 nap npanMepiB 40 KOHCEPBATUBHUX IIOCIITOBHOCTEN Pm, siKi KogyoTh: Rx N-TepminanbHui, C2,
nporeinkinazonoai6uuit, NB-ARC nomeHnu, noBTopH, 6araTi Ha Jiel1uH, pocauHHYy C-KiH1IeBY
docopudozunTpaHcdepasy, KaTaaiTUIHUN JOMEH CEpUH / TPEOHIHOBOI KiHa3u iHTepJieliKiH-1 aconilioBaHOi
penenrtop-acouiioBanoi kiHazu (STKc-IRAK). BizcnifkoBaHO HasBHICTb OCIiZOBHOCTEN F€HOMY, IKi MO>KHA
[IOB’SI3aTH 3i CTIiMKICTIO, 32 JOTIOMOT'OIO [iJITHOK I'eHiB CTIMKOCTI, Ki BUKOPHUCTOBYBAJIU K MapKepHi.
[TpoaHanizoBaHi 6aTbKiBChKi reHOTUIIN (aMinuIoiny, JiHii Ta COPTH) 3 METOIO MOIIYKY NoiMopdizMy 3a
MIOCJIiJOBHOCTSIMU T'€HIB CTiMIKOCTI. B ck7azi reHOMiB ineHTH(IKOBaHO AiNSHKY, XapaKTepHi AJ1s reHiB Pm2, Pm3,
Pm4b, Pm8, Pm21, Pm41. [TocninosHocti Pm24 He BusiBneHo. Haii6iibiy BapiabesibHICTb OTPMMAHO 3 ITpaiiMepamy,
gKi cTBOpeHi 40 LRR-komyBanbHUX nocigoBHocTer Pm3. [1ocaimoBHOCTI epesiveHnX reHiB BUSABIIEH] y CKIami K
CTilIKUX, TaK i ypa)KeHUX FeHOTUIIiB. Yepes NoeJHaHHs TeXHIK aHasli3y noaiMop¢ismy aHasoriB reHiB CTIMKOCTI Ta
IPYIIOBOTrO aQHAJII3y MOMYJISLiNA BUBYAIM TOIYJISALI, SIKi pO3IIEIIIOITHCS 32 JOCIILHOI 03HAKOK. 3 POCIIMHHUM
MaTepiasioM, SIKAY NOTEHLIHO MOXKe MaT T€EHETUYHUI MaTepiai Bifi ABpoJeCy, Mi’K KOHTPAaCTHUMU IPyllaMu
3HaliZieHa BapiabesbHiCTh 3 Ipalimepamy, cTBopeHuMH 1o LRR. V Bunaaxy ABposucy ta ABpotiku — 3 NB-ARC ta
npaiiMepamu J10 OiJISIHOK, SIKi KOJYIOTh JOMEHU 3 IPOTEiHKiHA3HOIO aKTUBHICTIO. [T0BEIiHKY XpOMaTHUHY 4y>KUHHOTO
MIOXOJPKEHHSI Ta 0r0 BIJIMB HA MIIEHWYHUI FeHOM 0YyJI0 BUBYEHO i MiJ 4yac MeNOTUYHOrO nofiny. HasBHIiCTb
IHTpOrpecii mif, yac BUBYEHHS YaBJICHUX IIPeNapaTiB MaTEePUHCHKUX KJIITHH MUJIKY CIIOCTEPIraju sIK HasiBHICTb
XPOMOCOMHUX acoljialifl BigMiHHUX Bif 3aKkpuTux 6iBasieHeHTiB. COpTU MIIEHUIi M'SIKOI € IMTOJIOTiYHO
cTabinbHUMY, y CKJIaZi MeTadas3Hoi IJIACTUHKY MaloTh 21 3akpuTuil 6iBajleHT. ABPOTiKa LIUTOJIOTIYHO HECTAb1/IbHA,
IIpOTeE Lie He BIJINBAE Ha MTPOSIB O3HAKU Ha PiBHI pocuHu. ['i6puny, B IKMX MATEPHUHCKOIO POCIMHOIO OyJ1a
iHTpOrpecrBHa JIiHisl, MalOTh GiJIbIIY KiJIbKICTb MIKPOSIZIEP Y T€TPafaX, IOPiBHSHO 3 pelunpokaMy. BuBueHHs
POCJIMHHOTO MaTepiany 3 iHTpOrpecisiMu pOBEEHO Yepe3 MOJIEKYJIIPHUM aHali3 TEHOTUIIIB 32 KOHCEPBAaTUBHNMU
[IOCJIiZOBHOCTSMU, XapaKTE€PHUMMU J1J11 TE€HIB CTIMKOCTI O MATOTE€HIB Ta Ye€pe3 aHasli3 MOBELiHKY XPOMOCOM Y
riopugHux reHomax. KirouoBi cyioBa: nieHulsl M'sika, FeHOM POCJIVH, CTabibHICTh FeHOMY, TUKOPOCIIi BULH,
iHTpOrpecisi, PyHKILiOHAIbPHO-CTPYKTYPHi BIaCTUBOCTI T€HIB, PEryJsilisl eKCIpecii reHiB, aHasi3 NoCaioBHOCTEN
reHis, [1JIP-mapkepu, 60POLIHUCTA POCA, CTIKICTh POCJIMH, TATOTE€HU, IUTOJIOTIYHA CTA6/IbHICTb, MOJIEKYJISIPHO-

KJIITUHHI M€XaHi3MM, MATEPUHCBKI KJIITUHU MTUJIKY.

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-1 receptor 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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