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W3ydeHne NPUHLMIIOB M 3aKOHOMEPHOCTEH peryisaluu OHOJOTMYECKHX MPOIIECCOB,
OTIPENENIAIONINX MPAKTHUECKH 3HAYMMBbIe MPHU3HAKHU CEIbCKOXO3SHCTBEHHBIX KYJBTYp, SABISETCS
MEPCIIEKTUBHBIM AJIS CENICKIIMN PACTEHUH. Y 3J1aKOBBIX KYJIBTYp Mpouecc GOpMHPOBaHHUS 3ePHOBKU
OTHOCHTCSI K HanOoJiee MepCIeKTUBHBIM Ul UCCICAOBAHUS, HO B TO JK€ BPEMs XapaKTEepU3yeTCs
BBICOKOM CIIOKHOCTBIO M ANHAMUYHOCTHIO. Ha MoneKysipHOM ypOBHE IOMUMO CTPYKTYPBI O€IO0K-
KOAMPYIOUIMX I'€HOB CYLIECTBEHHBIH BKJIaJ] B pOCT U pa3BUTHE OPraHU3MOB, B T.4. pACTEHUH, MOT'yT
BHOCHTH MEXaHM3MBI PETYJISIMN SKCIPECCHH T€HOB C MOMOIIBIO JUIMHHBIX Hekoaupyromux PHK
(maPHK). Ha ceromHsmrHuii MOMEHT TPaHCKPHIITOMHBIE M3MEHEHHS BO BpEMs pa3BUTHS 3€pHA
XOpOIIO M3y4YeHbl M MHOTHE T'eHbl ObUTH aHHOTHPOBAaHBI B MIIeHHIE, B TO Bpems kak JHPHK,
JKCIIPECCUPYEMBIE OCTAKOTCSI HEUCCIIEJOBAHHBIMU.

Haunbonee onTHManbHBIM TTOAXOA0M B M3yYEHNH T€HOB 3€PHOBKH SBIISIETCS] MCIIONB30BaHHE
texHonoruit Oxford Nanopore mist anammuza PHK, BbinenenHsix u3 cemsH TpuTHkaine Ha 10 1eHsp
nocie usereHus. Ilociie aHamu3 JaHHBIX, CTEHEPUPOBAaHHBIX B Impolecce cexkBeHuposaHue PHK,
oboram@énnoit mnonu(A) Qpakuueir, nomyyeno 1240000 pumos. HWcmonb3ys ux, Obuln
nnentuunuposamu 1HPHK, skcnpeccupyromuxcs Ha paHHUX CTaANsAX Pa3BUTUS CEMSH TPUTHKAJIE,
OONIBIIMHCTBO M3 KOTOPHIX paHee HE ObUIM AHHOTUPOBaHBL. bbIIM OOHApyKEHBI SK30HHBIE,
UHTPOHHBIE, aHTHCMBICIIOBEIe U MexreHHble ZHPHK. Tlpu nomomy 6nonHpoMaTnieckoro aHainsa
yaamoch uneHtTuupoars 796 mTuPHK tputukane, kogupyemsie 780 mokycamMu B cyOreHOMax A
(167 maPHK), B (212 nuPHK) n R (410 naPHK). Ilarrepr skcnpeccun naeHTHPHUINPOBAHHBIX
maPHK  sBrisercss TkaHecnmemupuIHBEIM, mpudeM moutu mnonoBuHa AHPHK memoHcTpupyer
MaKCHUMaJIbHBII YPOBEHB IKCIIPECCHU BO BpeMs Pa3BUTHS ceMsH. [y nanmpHeiniero ananisa Obln
B3161 JTHPHK cyOBprenomoB A u B 1 nzyden nonmumop@usm nx reHoB B KOJUIEKIINU TpUTHKaie. J{is
BaJIUAalK TOMYUYEHHBIX MaHHBIX ObuUTH BBIOpaHbl 16 mHPHK, mms xoTopeix ObimM pazpaboTaHbl
cneuuuYHbIe Tapbl TpadMepoB, mocie uero mnposoxwiack I[IIP wa renomuoit JIHK
KOJUIEKLIMOHHBIX 00pa3loB SApOBOH TpuTHKajde. B xonme ammin@uKanuy BHISABIEHBI CTPYKTypHBIE
Bapuanuy B BuAe MHcepuui u penenuii B reHax mHPHK B 23 o0pa3smax KOJIEKIMH TPUTHKAIE.
Ananuza noauMopdu3Ma IeHOB ¢ IOMOIIBIO TOJO0PaHHBIX MPaiMepoB BRIABUI § HepedepeHCHBIX
amener mHPHK cpenn Bcel KoJUleKIMM, W3 KOTOPOH OJHA JIMHUS SBIISETCS Hauboee
BapHaOeIHHOM.
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USING NANOPORE SEQUENCING
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The study of principles and regularities of regulation of biological processes determining
practically significant traits of agricultural crops is promising for plant breeding. In cereal crops the
process of seed development is among the most promising for research, but at the same time it is
characterized by high complexity and dynamism. At the molecular level, in addition to the structure
of protein-coding genes, the mechanisms of gene expression regulation by long non-coding RNAs
(IncRNAs) can significantly contribute to the growth and development of organisms, including plants.
Nowedays transcriptomic changes during seed development have been well studied and many genes
have been annotated in wheat, while IncRNAs expressed remain unexplored.

The best approach in studying grain genes is using of Oxford Nanopore technologies for
analyzing RNA isolated from triticale seeds at 10 days after anthesis. After analyzing the data
generated by sequencing RNA enriched with poly(A) fraction, 1240000 rds were obtained. Using
these, IncRNAs expressed during the early stages of triticale seed development, most of which had
not been previously annotated, were identified. Exonic, intronic, antisense, and intergenic IncRNAs
were detected. Bioinformatic analysis was used to identify 796 dnRNAs in triticale encoded by
780 loci in subgenomes A (167 IncRNAs), B (212 IncRNAs), and R (410 IncRNAs). The expression
pattern of the identified IncRNAs is tissue-specific, with almost half of the IncRNAs showing
maximum expression levels during seed development. For further analysis, IncRNAs of subgenomes
A and B were taken and polymorphisms of their gene were studied in the triticale collection. For
validation obtained data, 16 IncRNAs were selected and analyzed by specific designed primer pairs.
Further verification was carried out by PCR on the genomic DNA of spring triticale collection.
Amplification revealed structural variations in the form of insertions and deletions in IncRNA genes
in 23 samples of the triticale collection. Analysis of gene polymorphism using designed primers
revealed 8 non-reference IncRNA alleles among the entire collection, of which one line was the most
variable.
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