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Momusayua u yenu. Jnuaasie Hekoaupytoume PHK (naPHK) npeacrapnstor coboi
KJIacC JMHEWHBIX WM KosbleBblX Monekyn PHK nmmuno#t ot 200 HykieoTHIOB, He
koaupytomux Oenok. K Hacrosimemy BpemMeHH HAeHTHU(UIMPOBAHO Ooyee IMOITy-
MUWJUTHOHA nociienoBaTenbHocTedl ATHPHK 1i1st pa3nuyHbIX Opranu3MoB.

OpHako, HECMOTPS Ha PACTYILIEe YUCIIO UCCIIECAOBAHNUHN, CTPYKTYPHO-(DYHKIIMOHATIBHEIC
xapakrepuctuku THPHK no-npexxneMy ocTaroTcst Malou3ydyeHHBIMU. DTO CBSI3aHO CO
MHOXECTBOM (DaKTOpPOB, KOTOpPhIE HYXHO Y4YMTHIBaTh npu uneHTHukamu JHPHK.
Pasmep mHPHK cxox c pa3MepoM HEKOTOPHIX TEHOB, KOIWUPYIOMIMX OEJIOK, UTO
NPUBOIUT K OIIMOKaM mepernpencka3anus. Taxke HCCIeIOBaHUS MOKAa3bIBAIOT, YTO
nocienoBatensHocTH AHPHK mperepreBatoT OBICTPYIO 3BOIIONUIO, 3aKOHOMEPHOCTH
KOTOPOI TOKa He uccienoBaHbl. TakuM 00pa3oM, BO3SHUKAET HEOOXOIMMOCTh aHAIN3a
TEHHOTO COCTaBa cpa3y y HEeCKOJBKUX IMpeacTaBuTeneid Buaa. s aTux neneit Obuin
MpeI0KEeHbI KOHLIETIIIUY MTaHT€HOMa U TaHTPaHCKPHUIITOMA.

OpHako Ha  CETOOHSIIHMKA  J€Hb  palOThl, IOCBALICHHBIE  HCCIICAOBAHMIO
MaHTPAHCKPUIITOMOB, B OCHOBHOM HAIPaBJICHbI Ha BBISIBIICHUE U MCCIEJOBaHUE HOBBIX
T'eHOB, KOIUpYyIoLux O0enok. Torma kak paboT, MOCBSILICHHBIX UccienoBannio THPHK B
MaciTadax HaHTPAaHCKPUIITOMOB, HE TAK MHOT'O, B OCOOCHHOCTH AJIsl pACTEHHH.
[annas paGota HampaBjieHa Ha pacIIUpPEHHE 3HAHUW O MaHTPAHCKPUIITOME KyKYpYy3bl
3a c4eT JAonoaHuTenpHoro aHanusza THPHK.

Memoowt u anecopummur: B pabote wucmonb3oBaiock 503 OHOIMOTEKHM WHOPEIHBIX
JUHUA KYKypy3bl, TIOJIy9eHHBIXx B pabore [1]. [ms cOopkn w anHanmmsa
MaHTPaHCKpUNTOMa ObUT pa3zpaboTaH OMOMHOPMATHUYECKHH KOHBEWEp, KOTOPBIN
BKIIIOYAaeT TPU dTama oOpabOTKH: KOHTPOJb KadecTBa M COOpKa TPaHCKPHUIITOMA,
paszeseHue TPAHCKPHUIITOMOB Ha KOAMPYIOUIYI0 M HEKOIUPYIOIIYIO YacTH U aHaJIM3
MaHTPaHCKPUIITOMOB.

Pesynomamei: B pe3ynpTaTe TMONIydeHO JIBa AHTPAHCKPHUITOMA  KYKYpPY3BI.
[TanTpaHCKpUnTOM, COAEPKALIUMN KOAUPYIOLIYI 4acTh, HacuutbiBaeT 33023 rena,
Koaupytomux Oenok. [laHTpaHcKpunTOM, CoOAep)Kaliui HEKOAMPYIOIIYIO0 YacTb,
HacuuthiBaeT 2215493 nuPHK. [ns o6oux MmaHTpaHCKPUNITOMOB ObLIa MpOBEACHA
aHHOTAIUS, OTIPE/eJIeHbI TPYIIBl OPTOJIOrOB, 0XapaKTepHU30BaHbl KOHCEPBATUBHbBIE U
BapuabenbHble 4acTH. Takke OTAENbHO Ul MaHTPAHCKPUITOMA C HEKOIUPYIOLIEeH
gacTpi0 ObT TpoBeZieH mMoucKk HOBBIX NHPHK myTrem BhIpaBHMBaHMS MOTy4E€HHBIX
TPaHCKpUINITOB ¢ 0Oazamy pgaHHbIX u3BecTHBIX AHPHK u amanmmsa skcmpeccun
BbIsiBIICHHBIX HOBBIX NHPHK. [lns maHTpaHCKpHIITOMa ¢ KOAMPYIOIIEH 4YacTbio ObLI
npoBeneH aHanu3 GO-TepMHHOB M OKCIPECCHM BBISBJICHHBIX HOBBIX T'€HOB,
KOJUPYIOMNX OEJIOK.
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Buigoowi: Tlomyuensl 1Ba MaHTPAHCKPHUIITOMA KYKYpPY3bl, COAEpKaIINe KOAUPYIOILYIO
(reHoB koampyrommx Oenok) u Hekoaupyromyro (mHPHK) wactu. [ns oboux
MaHTPAHCKPUIITOMOB OBLITH BBISIBJICHBI IPYIIITBI OPTOJIOTOB, a TAKXKE KOHCEPBATUBHBIC U
BapuabenbHble dYacTH. Kpome TOro, JuUis TAHTPAHCKPHIITOMA, BKIFOYAIOIIECTO
HEKOIUPYIOIINE PErHOHbI, ObLT TpoBeIeH Mmonck HoBbIX THPHK.

Qunancuposanue. Pabota BhIOMHEHa 3a c4eT (QuHaHCHpoBaHUS KypuaToBCKOTO
resomaoro meHtpa OUIl HIul’ CO PAH, cornmamenwe ¢ MUHHACTEPCTBOM
obpasoBanust u Hayku P®D Ne (075-15-2019-1662. BpruucicHus NPOBOJHIUCH C
ucnonb3oBanueM pecypcos LIKIT «buonnpopmatukay.
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Motivation and Aim: Long non-coding RNAs (IncRNA) are a class of linear or circular
RNA molecules of 200 nucleotides or more in length that do not encode proteins. To
date, more than half a million INcRNA sequences have been identified for various
organisms.

However, despite the growing number of studies, the structural and functional
characteristics of IncRNAs remain poorly understood. This is due to the many factors
that need to be considered when identifying INcRNAs. The size of IncRNAs is similar to
that of some protein-coding genes, leading to overprediction errors. Also, studies show
that INcRNA sequences undergo rapid evolution, the patterns of which have not yet been
investigated. Thus, there is a need to analyze the gene composition in several members
of a species at once. For this purpose, the concepts of pan-genome and pan-transcriptome
have been proposed.

However, to date, the works devoted to the study of pan-transcriptoms are mainly
focused on the identification and study of new protein-coding genes. Whereas, there are
not many works investigating IncRNAs on the scale of pan-transcriptoms, especially for
plants.

This work aims to expand the knowledge of the maize pan-transcriptome by further
analyzing INcRNAs.

Methods and Algorithms: 503 libraries of maize inbred lines obtained in [1] were used
in this work. A bioinformatics pipeline was developed for pan-transcriptome assembly
and analysis, which includes three processing steps: quality control and transcriptome
assembly, separation of transcriptomes into coding and non-coding parts, and pan-
transcriptome analysis.

Results: Two maize pan-transcriptomes were obtained. The pan-transcriptome
containing the coding part has, 33023 protein-coding genes. The pan-transcriptome
containing the non-coding part has, 2215493 IncRNAs. For both pan-transcriptomes,
annotation was performed, orthologous groups were determined, and the conserved and
variable parts were characterized. Also, a search for novel INcRNAs was performed
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separately for the pan-transcriptome with the non-coding part by aligning the obtained
transcripts to databases of known IncRNAs and analyzing the expression of the identified
novel IncRNAs. For the pan-transcriptome with a coding part, GO terms were analyzed
and the expression of the identified new protein-coding genes was analyzed.
Conclusion: Two maize pan-transcriptomes containing a coding (protein coding genes)
part and a non-coding (INcRNA) part were obtained. For both pan-transcriptomes,
orthologous groups were identified, and both conserved and variable parts were
identified. In addition, for the pan-transcriptome that includes non-coding regions, new
InNcRNAS were searched for.

Funding: This work was funded by the Kurchatov Genomic Center of the Institute of
Cytology and Genotics of the Siberian Branch of the Russian Academy of Sciences,
agreement with the Ministry of Education and Science of the Russian Federation
No. 075-15-2019-1662. The calculations were performed using the resources of the
Bioinformatics Center.

Cnucox aumepamypwi/References

1. Hirsch C.N. et al. Insights into the maize pan-genome and pan-transcriptome. Plant Cell.
2014;26(1):121-135

BGRS/SB-2024 261



