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MOBHWJIOM PACTEHW: ECTECTBEHHBII PECYPC TEHETHYECKOI'O
PABHOOBPA3USA TOMATA
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MoOuibHBIE 37IEMEHTHI (TPAHCIIO30HBI) MPEACTABISAIOT OJHY M3 ABMXKYIIUX CHUJ SBOJIOLUH
MHOTMX BHJOB pacTeHMHd. l3MeHeHMs, OIOCpelOBaHHBIE JaHHBIMU D3JEMEHTaMH, MOTYT
MPOUCXOJUTh KAaK HAa TEHETHUECKOM, TaK M JSIUTEHETHYECKOM YPOBHSIX. MHOIOUHCIEHHBIMU
(UIOTCHETHYECKUMH HUCCIEAOBAHUSIMH IIPOJEMOHCTPUPOBAH BKJIaZ MOOMJIBHBIX 3JIEMEHTOB B
MOSIBIEHHE HOBBIX IPU3HAKOB KAaK B paMKax OJHOIO BUJA, TaK U MPH CPABHEHHH 3BOJIIOLIUOHHO
OTHaN€HHBIX pacTeHWid. HecmoTps Ha MHOrooOpazne MOOWIBHBIX JJIEMEHTOB W 3a4acTyio
3HAYUTENBbHBIA pa3Mep 3aHMMaeMOr0 MMM TPOCTPAHCTBAa B TE€HOME, CPaBHUTEIHFHO HEMHOTHE
JJIEMEHTHI K HACTOSIIEMY BpPEMEHH COXPaHWIN CIIOCOOHOCTh K TPAHCIIO3UIMH, (QOPMHUPYS Tak
HA3bIBAEMBIE MOOWJIOM pAaCTHUTEIbHON KIEeTKH. [3-3a JeHCTBHSA MHOTOYPOBHEBOH CHCTEMBI
CaliJleHCHHTa MOOWJIBHBIX JJIEMEHTOB, HACJIEZIOBAaHHE W 3aKpelyIeHHe HOBBIX HMHCEPUUH B
€CTECTBEHHBIX IMOMYJSIMAX SBJIAIOTCS JOCTAaTOYHO PEIKUMH COOBITUSAMH. OTO CO37aéT
JIOTIOJTHUTENbHBIE TPYAHOCTH B OLEHKE MOOMJIOMa W JeNaeT TeMy AWHAaMHUKH (OpMHpOBaHUE
MOOWIJIOMA PACTCHUN MaJION3y4eHHOM.

C uenplo u3ydeHHss MOOMJIOMa TOMara, OBUIO NPOBEAEHO MOJIHOTEHOMHOE HAaHOIOPOBOE
CCKBEHHPOBAaHHE TICHOMA CEJIEKUHMOHHOM JMHMM ¢ TMOCIeyIolieil aHHOTanued MOOMIBHBIX
aseMeHTOB. C MOMOIIbI0 pa3pab0TaHHOM HaMM IporpaMMbl nanotei ObUIM MAEHTU(GHULIUPOBAHBI U
M3y4eHbl HepedepeHCHbIe WHCePIMH MOOHMIIBHBIX 3JeMEHTOB. VCronb3ys naHHbIE HAaHOIOPOBOTO
CEeKBEHHPOBaHUS, OBUIM OMpeAeTeHbl MaTTepPHB METHIMPOBAHHS PAa3HBIX CEMEHCTB MOOHMIIBHBIX
JJIEMEHTOB W TOKa3aHa CBS3b METWJIMPOBAHMS TPAHCIIO30HOB M WX aKTHUBHOCTH. |1 aHHOTAIMu
aKTUBHOTO MoOOMIOMa ToMaTa ObUTa TpOBEACHA NPUHYIUTENbHAs AaKTHBAILUSA ITOTEHIIHAJIHHO
aKTHUBHBIX TPAHCIIO30HOB M IIOJyYeHWE DPACTEHHH C HOBBIMH HMHCEPLHUSAMH TPaHCIO30HOB. B
pe3ynbpTare Oblla IMOKa3aHa M MoATBepkAeHa ¢ momomibio PCR akTHBHOCTH HECKOJIBKHX
MOOWJIBHBIX 3JIEMEHTOB T'€éHOMa ToMara, BKtouas sieMeHT Rider. [lomyuenHsle pacreHus Tomara
OyAyT HUCHONB30BaHBl B JalbHEWINEM AN W3yYeHHs] BIMSHUS MHCEpLUI TpPaHCIO30HOB Ha
SMUI'CHETUYECKHUE, TPAHCKPUITOMHBIC U ()EHOTUIINYECKHE U3MEHEHHUS.

Pabora momnepxkana rpantom [Ipesunenra Poccutickoii @enepanuu (rpant MK-47.2022.5).
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PLANT MOBILOME: A NATURAL RESOURCE OF TOMATO GENETIC DIVERSITY
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Mobile elements (transposons) are one of the driving forces behind the evolution of many
plant species. Changes mediated by these elements can occur both at the genetic and epigenetic levels.
Numerous phylogenetic studies have demonstrated the contribution of transposable elements to the
emergence of new traits both within the same species and when comparing evolutionarily distant
plants. Despite the diversity of mobile elements and the large fraction they occupy in many plant
genomes, relatively few elements have retained the ability to transpose to date, forming the so-called
plant cell mobilome. Due to the action of a multilevel system of silence of mobile elements, the
inheritance of new insertions in natural populations rarely occurs. This creates additional difficulties
in assessing the mobilome and makes the topic of the dynamics of plant mobilome formation poorly
studied.

To study the tomato mobilome, whole genome nanopore sequencing of the genome of the
breeding line was carried out, followed by annotation of mobile elements. Using the nanotei tool
developed by us, non-reference insertions of mobile elements were identified and studied. Using
nanopore sequencing data, methylation patterns of different families of transposable elements were
determined and the relationship between transposon methylation and their activity was shown. For
the annotation of the active tomato mobilome, forced activation of potentially active transposons was
carried out and plants with new insertions of transposons were obtained. As a result, the activity of
several transposable elements of the tomato genome, including the Rider element, was shown and
confirmed by qPCR. The resulting tomato plants will be further used to study the effect of transposon
insertions on epigenetic, transcriptomic, and phenotypic changes.
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