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Momusayus u yens: J|J11 MOHUMAaHUS BOJIIOLNN T€HETUYECKUX MEXaHU3MOB CJI0)KHBIX
(CHOTUIUYECKUX TPHU3HAKOB HEOOXOJMMO BBISBICHHE KIIOYEBBIX JJIEMEHTOB
perymsiiud MX HM3MEHYMBOCTU IIyT€M CpaBHEHUS ONM3KOPOACTBEHHBIX BHIOB [1].
OmHuM W3 KOMIIOHEHTOB pPETYISITOPHBIX ceTell mpoduieil TeHHOW HKCIpeccuu
spistorcs MUKpoPHK, BoBnekaembie B MpoliecCchl 0J0MAIllHUBAaHUS U MOCIETYIONINE
3TaIlbl UCKYCCTBEHHOTO 0TOOpa [2]. OCHOBHBIM MCTOYHMKOM BO3HHUKHOBEHHSI HOBBIX
MukpoPHK, a Taxke uX pacmpocTpaHEHHs [0 T€HOMY SIBJISIFOTCS PETPOTPAHCIIO30HBI
(TE) [3]. B pamkax Hammx mpeaplIyluX UCCIeI0BaHUN MO aHAIU3y paclpeaeieHus U
MO3UIIMOHUPOBaHUs Ha 1-ii xpomocome kpymnHoro poratoro ckota (KPC) BoisiBieHBI
30 konctpykimii Buna RTE-BovB/ERVK/RTE-BovB, nokani30BaHHBIX B HHTPOHHBIX
obmactsix 12 CTPYKTYpHBIX TE€HOB. YKa3zaHHbIE IeHbl 00pa3ylOT TECHO CIETUICHHBIN
OJIOK, COXpaHSIONIMIACSA B ABOJIONMU MiekonuTammux [4]. Hykieornanas koHcepBa-
TUBHOCTbH 3TOTO MPOAyKTa pekoMOuHarmu Tpex TE mo3Bonser npeanonaraTs HaIMYHE
B HeM (YHKIMOHAIBHBIX JJIEMEHTOB, OOECHeurBalonMX ero coxpanenue [5]. Jms
BBIICHEHHS CTENEHM BOBJIEYEHHOCTH B TPOLIECC JOMECTUKALMU IPOAYKTOB
pekombunaru TE BeIONHEHO MX mpsiMoe cpaBHeHwme iN SiliCO y kpymHOro poraroro
ckora (Bos taurus) u 6usona (Bison bison), a Takke UX BO3MOXHOM MPOIYKIIHHA KaK
nctoyHnka MUKpoPHK B cuHTeHHOM 0J10KE T€HOB.

Memoowvl u ancopummut: HyKieoTuaHbIE TTOCIETOBATENBHOCTH 30 KOHCTPYKIIMIA BHIA
RTE-BovB/ERVK/RTE-BovB y KPC monydeHbl Hamu paHee B MPEABIAYLIHX
uccnenoBanusx [4, 5]. Hns menmedt manHOW pabOTHI HCIONB30BaHA COOpPKa TeHOMA
ousona — Bison_UMD1.0 [6]. AHanu3 cXOACTBA HYKJICOTHIHBIX MOCIEA0BATEILHOCTEN
OpoOBOMMIM ¢ wHcrnosb3oBanueM mporpamm  Clustal Omega wu  Kalign npu
MHO)KECTBEHHOM BBIPABHHBAaHHU C HacTpoikamu 1o ymomdanuto [7, 8]. IIpoepky
Haynuusi MUKpoPHK mnipoBojmim ¢ MCHONb30BaHHEM BO3MOXKHOCTEH 0as3bl JaHHBIX
mukpoPHK, The microRNA database [9].

Pe3zynomamui:  YCTaHOBIEHO, YTO BBIIICYKAa3aHHBIE MNPOIYKTHl PEKOMOMHALIMHU C
BBICOKOH CTemneHblo cxojcTBa (He HUxe 81.5 %) mpeacTaBiIeHbl B COOTBETCTBYIOIIEM
O6noke u3 12 reHOB y OM30HA, HO MMEIOT MOHMWKEHHYIO YacCTOTY BCTPEYAEMOCTH II0
cpaBHeHnto ¢ KPC. Onm Taxoke sBisttorcss uctounukamu 51 mukpoPHK y Ouzona n
129 — y xpynHoro poratoro ckora. Beisichmiocs, uro 50 mukpoPHK sBistorcst o0mumu
kak st KPC, tak u s 6usona. B to ske Bpems ogna mukpoPHK, cli-miR-1416-3p,
OTCYTCTBOBaJia y KpPYIHOI'O pOratoro cKoTa, HO HPUCYTCTBOBajla y OH30HA.
79 mukpoPHK otcyTcTBOBanmn y OM30HA, HO HMPUCYTCTBOBAJIM y KPYITHOI'O POTaTroro
ckorta, B ToM unciie 78 MukpoPHK, otHOcAmMXCs K cemericTBy MiR-30, BKitouast 1Be
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cnenupuUeckre A KpynHoro poratoro ckora MukpoPHK: bta-miR-30a-5p u bta-miR-
30e-5p. HakomumeHsl IuTepaTypHble HaHHBIE O TOM, 4YTO MPEACTaBUTEIN STOTO
CEMEWCTBA YYACTBYIOT B YBEIMUCHHU XUPHOCTH MOJIOKA, UTPAIOT KIIOYEBYIO POIb B
Pa3BUTHUN MBIIMICYHON TKAHHM Y KPYITHOTO POTaTOro CKOTa M BOBJICYCHBI B PEAKIIHIO Ha
CTpecC U pa3BUTHE UMMYHHOTO OoTBeTa [10-12].

Buvigoowi: Takum 00pa3om, MOXXHO NPEAMONIOKHUTb, YTO TMPOIYKTHl TPEXWICHHON
pexombuHan mexay LINE BovB n ERV akTuBHO BOBIEKAarOTCS B TOMECTHKAIIUIO,
SBIISAACH HCTOUYHMKaMU MUKpOPHK, oka3biBarOIIMMU 3HAYUTENBHOC BIMSHUE Ha
Ba)XKHBIC CEIBbCKOXO3SMCTBEHHBIE MPH3HAKA KPYIHOTO poraToro ckora. M3 storo
CJIEJYET, YTO MPH IOMECTHKAITUY PETYIITOPHBIC CETH MOTYT CYIIIECTBCHHO MEHAThCS HE
TOJIBKO 3@ CYET BOSHMKHOBEHUS HOBBIX caiiToB mocaaku MukpoPHK [2], Ho u 3a cuer
(hopMupOBaHUs HOBBIX BapuanToB MUKpoPHK.

Qunancuposanue. VccrnenoBanue moanepkaHo MHUHHCTEPCTBOM HAyKH W BBICIIETO
obpazosanus Poccuiickoit @emepanun (Ne 075-00503-24-01).
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Motivation and Aim: Understanding the evolution of genetic mechanisms of complex
phenotypic traits becomes possible by identifying key elements of their variability
regulation by comparing closely related species [1]. MicroRNAs are one of the key
elements of gene expression regulatory networks and are also involved in the processes
of domestication and subsequent stages of artificial selection [2]. Retrotransposons
(TEs) are the main source of the emergence of new microRNAs as well as their genome-
wide distribution [3]. Previously, we identified 30 RTE-BovB/ERVK/RTE-BovB
constructs localized in the intronic regions of 12 structural genes on the bovine
chromosome 1. The above genes form a closely linked block that is conserved in
mammalian evolution [4]. The nucleotide conservativity of this trinominal
recombination product suggests that it contains functional elements that ensure its
conservation [5]. To clarify the degree of involvement of TE recombination products in
the process of domestication, their direct in silico comparison in cattle (Bos taurus) and
bison (Bison bison) genomes was performed in the syntenic gene block. There, the
possible existence of microRNA was also examined.

Methods and Algorithms: Compared nucleotide sequences of 30 bovine RTE-
BovB/ERVK/RTE-BovB constructs were obtained from our previous studies [4, 5]. The
bison gene data were based on the Bison_UMD1.0 assembly [6]. We used Clustal
Omega [7] and Kalign [8] for multiple alignments with default settings. The presence of
microRNAs was checked using the microRNA database [9].

Results: The above recombination products with a high percent of identity (at least
81.5 %) are found in the corresponding block of 12 genes in bison but with a lower
frequency compared to cattle. They also provide 51 microRNAs in bison and
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129 microRNAs in cattle. 50 microRNAs are common to both cattle and bison. At the
same time, one microRNA, cli-miR-1416-3p, was absent in cattle but present in bison.
There were 79 microRNAs that were present in cattle but not in bison. Of these,
78 microRNAs were from the miR-30 family, including two bovine-specific
microRNAs: bta-miR-30a-5p and bta-miR-30e-5p. Representatives of this family are
known to be involved in increasing milk fat content [10], play a key role in the
development of muscle tissue in cattle [11], and are involved in stress and immune
response development [12].

Conclusion: Given that the trinominal recombination products between LINE BovB and
ERV are sources of microRNAs that have significant effects on important agricultural
traits in cattle, it can be assumed that these products are actively involved in
domestication. This implies that regulatory networks can change significantly during
domestication, not only through the emergence of new microRNA binding sites [2], but
also through the formation of new microRNA variants.

Funding: The study is supported by the Ministry of Science and Higher Education of the
Russian Federation (No. 075-00503-24-01).
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