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Momusayus u yen». Ha cerogHsimmHui A€Hb JOCTYMHO HECKOJIBKO COOPOK T'€HOMOB
CEBEPHOI0 OJICHS B OTKPBITHIX 0a3ax JaHHBIX, B TOM YMCIIE OJJHa HA YPOBHE XPOMOCOM
[1-3]. B maumnbIx paboTax paccMmarpuBaiuch cremmduunsie st Rangifer tarandus
TCHbI, B TOM YHCJIE€ OBICTPO MEHSIOIIMECS W OTHOCAIIMECS K IepenpencTaBICHHBIM
reHHbIM OHTONOTHAM. OK0o 38 % TeHOMa COCTaBJISUIA MOBTOPSIIOIIUECS MOCIIEA0Ba-
TEJBHOCTH, HO Pa3IMYMs MEXIy OCOOSMHU U3 PAa3HBIX MOMYIALUI HE OBLIM MPEIMETOM
TEHOMHBIX HcclefnoBaHuil. @pakiys MOBTOPSIOMMXCS IOCIENI0BAaTEIbHOCTEN B
TCHOME MOXET Pa3UTEIbHO OTIUYAThCS MEXKAY MOJIBHAAMH OJHOTO BHA KOIBITHBIX
KUBOTHBIX [4], IpyU 3TOM JaHHBIE pa3ivyus MOTYT NPHUBOIUT K ajantauuu [5] u
KOppEeNHpOBaTh C XO3SHUCTBEHHO 3HAYMMBIMHU MpH3HaKamMu. B nmanHOl pabore MBI
CpPaBHWJIM JBa TE€HOMa JHWKHX W JBa TEHOMAa JOMAIlHUX CEBEPHBIX OJEHEH TI0
PacrpoCTPaHEHHOCTH MOBTOPSIONIMXCS IIEMEHTOB M, B YaCTHOCTH, MO YUCIY KOIHH
LINE perpotpancmno3oHOB.

Memoowvr u aneopummer: C momomipto lllumina NovaSeq cexBeHHpOBaHBI MOJHbIE
TCHOMBI JBYX JOMAIlHUX M JABYX JAUKHUX 0COOEH CEBEpHOTrO OJICHS AJIS TOCIETyOIeH
cOOPKH 1 aHAJIN3a OBTOPSIIOIINXCS [TOCIE0BATENFHOCTEH IS XapaKTepU3auu pasiiu-
YUl MeXIY JUKOW 1 AoMarrHeld Mopdamu. [ ryOuHa cexBeHnpoBaHus Obta BhIre 30x
JUIS KQKJOTO M3 TeHOMOB. [IpoBesieHa 0YMCTKAa TEHOMHBIX MPOUYTCHUH ISt KaXKJI0To
obpasia ¢ moMoInsio trimmomatic [6], mpu 3ToM OBUTH YAaJIeHBI TEHOMHBIE TTPOYTSHHS
C HM3KMM KauyecTBOM, aJanTephl M JApyrue apredakTbl CEKBEHHUPOBAHUS, a TaKkKe
MPOM3BeJIeH TIOUCK KOHTaMHUHAIMU. [Ipou3BeieH npoliecc cOOPKH reHoMa C IIOMOIIIBIO
SPAdes [7]. Tlowck TMOBTOPSIOMIMXCS —IIOCIEIOBATEIIEHOCTEH OCYIIECTBISICA C
momonrsio RepeatMasker u hmmer.

Pesynomamor. N50 monydensbix coopok cocrasimsuid 10.3 u 9.7 KB s momamrHux
ceBepubIX ojeneit u 11.7 n 12.2 kKB mis mukux oneneit, GC% cocTaB He OTIHYANCS U
cocrasisit 41.55 %.

OtpenvHO OBUIO W3ydeHo umcno komuii BovB LINE amementoB m L1 LINE.
VY momarmHuX ocobeit Obuto obHapy:keno 101 m 97 wommii BovB (DF000280309.1
RanTar-1.51) B renome, B TO BpeMsI Kak B TeHOMaX JUKUX OJeHel Obuto Haitneno 120 u
127 nonueix BovB LINE. L1 LINE, cnietmuunsiii aast R. tarandus (DF000280306.1
RanTar-1.226) Obl1 HaliZieH B IPUMEPHO OJAWHAKOBOM YHMCIIE KOUHN AJISl BCEX YETHIPEX
ocobett (121 u 125 ms momarmmaux, 125 n 128 mus qukwux). [lo apyrum Bumocmeru-
¢uunbM cemerictBam L1 (DF000280305, DF000280315 u DF000280316) Takxke He
00Hapy>KEHO 3HAYUTEIBHBIX Pa3IHIHM.
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Bwmecre ¢ 3TUM MOXHO OTMETHUTD, YTO PA3JINYKsI BHYTPH CEMEHCTBA PETPOTPAHCIIO30HOB
y IMKHUX OJICHEH (110 P-TUCTAHIIUSAM) B CPEHEM BBIIIIE, YEM PA3IINYHSI MEXKTY TAKOBBIMHU
KOTUSIMHU Y JIOMAITHUX OJICHEH. DTO coriacyeTcsi ¢ HeOmyOJIUKOBAHHBIMU JIAHHBIMH TIO
TEM e BbIOOpPKAM, OTCEKBCHHPOBAHHBIM C MEHBIINM TOKPHITHEM, HO B OOJbIIEM
o0beMe, 4TO Kak SICPHBIN, TAK U MUTOXOHPUABHEIN TeHOM JIMKHUX OJICHEH oOnamacT
OOJIBITICH M3MEHIMBOCTHIO TI0 CPABHEHHUIO C JJOMAaITHeH MOp(OH.

Bv1600bi: Hamu ObLTH aHHOTHPOBAHBI T€HOMBI TIOBTOPSIFOIIUXCS TTOCIIEI0BATEIBHOCTEH
JIByX NUKHX OJICHeH wu3 MarajgaHckoll oO0JacTM W JBYX JOMAITHUX OJICHEH wu3
MypmaHckoi oOmactu. Jlukue ojieHM 007amaroT OOJBIIMM KOJUYECTBOM KOITHIA
otnenbHBIX cemeiictB BOVB LINE perporpaHcio3oHOB, a Takke OONbIIeH BapHa-
OCILHOCTHI0 MEXIy KomusMH. [lOCKONBKY, Kak IOKa3aHO B JIPyrHX padoTax Io
JIOMECTUKAIUU U JIOKAIBHBIM ajantanusM y miekonutaronmx, LINE moryt MeHsaTh
NaTTepPH WU3MEHYMBOCTH JJIsl MOCIEAYIONIETO OTOOpa, B JajbHEHIIEM IIAHUPYETCS
pacmpuTh Marepual Ha HECKOJNbKHX TMOMYJISNUsAX ¢ Ooliee HU3KOW TIyOMHOM
CEKBCHHUPOBAHUS

Qunancuposarue: PadboTa BbITIoNHEHA IPpU (PUHAHCOBOH noyIepkke rpanta PHD Ne 22-
16-00062.
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Motivation and Aim: To date, several genome assemblies of reindeer R. tarandus are
available in open databases, including one at the chromosome level [1-3]. These studies
examined species-specific genes, including those which are rapidly changing and with
overrepresented gene ontologies. About 38 % of the reindeer genome was repetitive
sequences, but differences between individuals from different populations have not been
the subject of genomic studies. The fraction of repeated sequences in the genome can
differ drastically between subspecies of the same species of ungulates [4], and these
differences can lead to adaptation [5] and correlate with economically significant traits
of domesticated animals. In present work, we compared two genomes of wild and two
genomes of domestic reindeer on prevalence of repetitive elements and, in particular, the
copy number of LINE retrotransposons.

Methods and Algorithms: Using Illumina NovaSeq, the complete genomes of two
domestic and two wild reindeer were sequenced and assembled Then we made repeat
sequence analysis to characterize differences between wild and domestic morphs. The
sequencing depth was above 30x for each of the genomes. The genomic reads for each
sample were cleaned using trimmomatic [6], low-quality genomic reads, adapters and
other sequencing artifacts were removed. The genomes was de novo assembled using
SPAdes [7]. The search for repeated sequences was carried out using RepeatMasker and
hmmer.

878 BGRS/SB-2024



Results: The N50 of the resulting assemblies were 10.3 and 9.7 kB for domestic reindeer
and 11.7 and 12.2 kB for wild deer, the GC% composition did not differ and was
41.55 %.

The copy numbers of BovB LINE elements and L1 LINE were studied separately.
Domestic deer had 101 and 97 copies of BovB (DF000280309.1 RanTar-1.51) in the
genome, while 120 and 127 complete BovB LINEs were found in wild deer genomes.
L1 LINE specific for R. tarandus (DF000280306.1 RanTar-1.226) was found in
approximately the same number of copies for all 4 individuals (121 and 125 for domestic,
125 and 128 for wild). No significant differences were also found for other species-
specific L1 families (DF000280305, DF000280315 and DF000280316).

It should be noted that the differences within the family of retrotransposons in wild deer
(according to p-distances) are on average higher than the differences between such
copies in domestic deer. This is consistent with unpublished data from the same samples
sequenced with less coverage, but in a larger volume, that both the nuclear and
mitochondrial genomes of wild deer have greater variability compared to the domestic
morph.

Conclusion: We have annotated repeat sequences in genomes of two wild deer from the
Magadan region and two domestic deer from the Murmansk region. Wild deer have
higher copy numbers of BovB LINE retrotransposon from several families and also have
greater intercopy variability. As has been shown in other work on domestication and
local adaptation in mammals LINEs can change the pattern of variation for subsequent
selection, we are planning to expand the material on several populations with lower
sequencing depth in the future.

Funding: The study is supported by Russian Science Foundation grant (No. 22-16-
00062).

Cnucoxk numepamypoi/References

1. Taylor R.S., Horn R.L., Zhang X., Golding G.B., Manseau M., Wilson P.J. The caribou (Rangifer
tarandus) genome. Genes. 2019;10(7):540

2. Poisson W., Prunier J., Carrier A., Gilbert I., Mastromonaco G., Albert V., Robert C. Chromosome-
level assembly of the Rangifer tarandus genome and validation of cervid and bovid evolution insights.
BMC Genomics. 2023;24(1):142

3. Weldenegodguad M., Pokharel K., Ming Y., Honkatukia M., Peippo J., Reilas T., Kantanen J. Genome
sequence and comparative analysis of reindeer (Rangifer tarandus) in northern Eurasia. Sci Rep.
2020;10(1):8980

4. Petersen M., Winter S., Coimbra R., de Jong M.J., Kapitonov V.V., Nilsson M.A. Population analysis
of retrotransposons in giraffe genomes supports RTE decline and widespread LINEL activity in
Giraffidae. Mobile DNA. 2021;12,1-13

5. PanZ,LiS, LiuQ., Wang Z., Zhou Z., Di R., Li Y. Rapid evolution of a retro-transposable hotspot
of ovine genome underlies the alteration of BMP2 expression and development of fat tails. BMC
Genomics. 2019;20:261

6. Bolger AM., Lohse M., Usadel B. Trimmomatic: a flexible trimmer for Illumina sequence data.
Bioinformatics. 2014;30(15):2114-2120

7. Bankevich A., Nurk S., Antipov D., Gurevich A.A., Dvorkin M., Kulikov A.S. et al. SPAdes: a new
genome assembly algorithm and its applications to single-cell sequencing. J Computat Biol.
2012;19(5):455-477

BGRS/SB-2024 879



