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Abstract

The work consisted of analyzing the genetic characteristics in populations of reindeer of the Chukchi, Even breeds and the
intra-breed type of the Chukchi breed “Vozrozhdenie”. The research was carried out during 2017 — 2021 in the herds of
reindeer breeding enterprises “Vozrozhdenie”, “Vaezhsky” of the Chukotka Autonomous Okrug and “Irbychan” of the
Magadan Region. The work used 273 samples of deer tissue. In 100% of the animals studied, intermicrosatellite DNA regions
with a length of 240-330 bp are present. (locus 3), 350-430 bp. (locus 5) and 440-520 bp. (locus 6). Out of the eleven loci,
seven (63.6%) are informative. The homozygosity parameters in the Vaezhskaya populations are significantly lower — 0.108,
than in the Vozrozhdenie and Irbychan populations — 0.132 and 0.118, respectively. High heterozygosity (0.882) of the
Irbychan population was noted. The practical significance of the work being carried out is the monitoring of the DNA gene
bank as a promising material for breeding purposes and for the conservation of reindeer biodiversity.

Keywords: reindeer husbandry, Chukchi breed, Even breed, intrabreed type “Vozrozhdenie”, genetic structure, ISSR
method.
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AHHOTaI M

Pabota 3ak/ouanach B IPOBeJIeHUY aHa/IN3a reHeTHYeCKOHW XapaKTepUCTHKY B MOMY/IALIUAX CeBePHbIX O/leHel YyKOTCKOH,
9BEHCKOU MOPOJ, ¥ BHYTPUIIOPOJHOTO THIIA UYKOTCKOM TIOpoibl «Bo3poskaeHue». VccnenoBaHust MPOBOAWINCH B TeueHue 2017
— 2021 rT. B cTafjax MjeMeHHbIX OJleHeBOoZiueCKUX NpeAnpusaTiii UyKOTCKOro aBTOHOMHOTO OKpyra — reHO(OHAHOM XO03sHCTBe
«Bo3poxeHue», TyieMeHHOM PerpoAyKTope «Baexckuii», oneHeBogueCckoM X03siicTBe «VIpObuaH» MaragaHckoi obnactu. B
JKCIIepUMeHTe UCIMOJB30BaHO 273 Mpob TKaHU OJieHel — BBIIUIA YaCTH YITHON pPaKOBUHEL JKUBOTHBIX OTOMpany paHZOMHBIM
METO/IOM, Pa3HbIX MOJOBO3PACTHBIX TPYI — Ba)KEHKU (MAaTKU CTaplie 2-JieT), TPEThbSIKU U XOpbl (ObIKU-TIPOU3BOAUTENH),
MOJIOAHSK 0 1 roja. AHamuTHueckde paboThl MPOBOAWIMCH B nabopatopun JHK-TexHomoruii Bcepoccuiickoro HaydHo-
WCC/Ie[lOBaTe/IbCKOTO ~ WMHCTUTYTa IUIEMEHHOro Jlela. Y  MCCIeloBaHHbIX — >KMBOTHBIX  (100%)  mpuCyTCTBYIOT
Me>XMUKpocarenuTHele yuactku JHK pnvHo# 240-330 m.H. (yiokyc 3), 350-430 m.H. (7okyc 5) u 440-520 n.H. (10KycC 6).
Jlokyc 7 BbisiBrieH v 76% omneHeid. VI3 ofuHHAALATH JIOKYyCOB ceMb (63,6%) sSBAsSIOTCSA MH(POPMATUBHBIMY, ITOCKOJIBKY UMEIOT
YyacToTy BCTpeuaeMocTy Oosiee 5%. TTapameTpbl TOMO3UTOTHOCTU B TOMY/ALMSX BaexXckol, cyijectBeHHO Hibke — 0,108, uem
B momynsanusix Bospoxzenve u Upberaan - 0,132 u 0,118 cootBercTBeHHO. BrIcOKasi reteposurotHocts (0,882) momymsanuu
VpObryaH 3BEHCKOM TIOpOABI CBsid3aHa C OOBeAWHEHHeM TPEX CyOTOMynsAlyi, reHeTHUeCKd OT/IMUABIIMXCS COCTaBOM
JKMBOTHBIX. [IpaKkTHuecKkas 3HaYMMOCTb BBITIO/IHSEMOW pabOThl COCTOMT B MOHUTOPHHIe reHetndeckoro OaHka JHK kak
MepPCIeKTUBHOTO MaTepuaa Jijis CeJIEKIMOHHBIX LieJield U [/l BOMPOCOB COXpaHeHUs1 61opa3Ho06pasusi CEBEPHBIX OJIeHeH.

KiroueBble c/I0Ba: CeBepHOe OJIEHEBOACTBO, UYKOTCKasi [OpPOZia, 3BeHCKas TII0pOfa, BHYTPUIIOPOHBIM THUI
«Bo3poxeHue», reHeTH4ecKas CTpykrypa, ISSR-metog.

Introduction

Reindeer husbandry retains its economic importance in the Arctic and subarctic regions of Russia. In the north of the
Russian Far East, the most numerous is the Chukchi breed, whose livestock currently exceeds 230 thousand heads. It is
characterized by a number of valuable economically useful traits, such as high growth energy, meat quality, and adaptability to
the conditions of the area [1].

Currently, 15 farms, including one gene pool and 7 breeding reproducers and branches, are engaged in breeding deer of the
Chukchi Autonomous Okrug.

Even breed deer are adapted to grazing conditions in the mountain-taiga and forest-tundra zones of the Magadan region,
and have valuable economically useful traits, such as early maturity, meat and working qualities (fig. 1).

Four breeds of reindeer are included in the state register of selection achievements approved for use, including those bred
in the North-East of the Russian Federation — Even and Chukotka [2].
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It is necessary to constantly conduct breeding work with the breed, otherwise it will degrade. Factory breeds consist of
lines, families, production and zonal types, etc.

Figure 1 - Even breed deer of the Magadan region
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Until now, reindeer breeds have not had officially recognized intra-breed structures [3], [4]. In order to create such, when
planning breeding work with reindeer breeds, it is important to identify local populations in their composition that are of
interest for economic and biological characteristics in order to use these qualities in breeding and genetic work [4], [5], [6], [7].

Currently, there are conditions for improving breeding work in reindeer husbandry, in particular, the identification of zonal
ecotypes, the creation on their basis and the inclusion in the State Register of new intra-breed types will form the structure of
reindeer breeds. This will contribute to the improvement of economically useful traits of animals, increase the productivity of
reindeer herds, since the combination of hereditary features of various genotypes in breeding work is accompanied by the
phenomenon of heterosis.

The genetic structure of the Chukchi and Even breeds has not been studied enough. In order to improve breeding work in
reindeer husbandry, the most complete genetic and economic characteristics of the reindeer populations of the Northeast are
required, concentrated in a certain database, which are necessary for the rational conservation and effective use of the deer
gene pool of the extreme Northeast of Russia in the breeding process.

The purpose of the work was to analyze the genetic characteristics in populations of reindeer of the Chukchi, Even breeds
and the intra-breed type of the Chukchi breed “Vozrozhdenie”.

For the first time, information has been obtained on the genetic characteristics of the populations of breeding enterprises of
the Chukotka Autonomous Okrug, the “Irbychan” population of the Magadan region and the intra-breed type of the Chukchi
breed “Vozrozhdenie”, which has a certain scientific and practical significance for the further improvement of selection and
breeding work in northern domestic reindeer husbandry.

The research was carried out during 2017 — 2021 in the farms: “Vozrozhdenie”, “Vaezhsky” in Chukotka and “Irbychan”
in the Magadan region. The total number of deer was 55,132 individuals.

The experiment used 273 tissue samples from deer from different sex and age groups. The tests were performed in
accordance with the methodological recommendations for the use of the polymerase chain reaction method in animal
husbandry [8], [9], [10].

Main results

At the Vozrozhdenie farm, 10 marker DNA fragments were identified in the studied animals (Table 1). Six fragments are
represented more often than others: 1, 3, 5, 6, 7 and 8, the occurrence of each of which exceeds 0.1. In 95% of the studied deer
there is an intermicrosatellite DNA region of 240-330 bp in length. (locus Ne. 3). Locus Ne. 6 was detected in 99% of animals,
locus Ne. 1 — in 98%, locus Ne. 5 — in 100% of the studied individuals. Analysis of the variability of DNA fragments showed
that each individual has from 1 to 10 intermicrosatellite DNA fragments, with an average of 6.68.

In the Vozrozhdenie deer genotype, seven out of 10 loci (70%) are informative with a frequency of occurrence exceeding
5%. The genotype containing loci Ne. 1, Ne. 3, Ne. 5, Ne. 6, Ne. 7, Ne. 8 is more common in this population (occurrence 30%).
About 6% of deer have unique genotypes.

It was established that each individual of the Vaezhskaya population has from 1 to 9 DNA fragments, the average number
per animal was 6.02. In this sample, 11 marker DNA fragments were found, five fragments were more common: 3, 5, 6, 7 and
10, the total frequency of which was 0.647 (Table 1). 90% of the animals studied have a DNA section 240-330 bp long. (locus
Ne. 3), characteristic of the Chukchi breed of reindeer. Locus Ne. 6, also characteristic of the Chukotka breed, was detected in
91% of individuals, locus Ne. 5 — in 77% of animals in this sample. About 50% of animals have unique
genotypes.

In a sample of the Even breed “Irbychan” deer, 551 DNA fragments were identified. According to the analysis of
variability, each individual has from 1 to 9 intermicrosatellite DNA fragments, the average number of which per animal is 6.56.
The identified loci are polymorphic. 11 marker DNA fragments were identified, among which the most common are the first,
third, fifth, sixth and seventh. Their total frequency was 0.685. (Table 1). The studied animals (100%) have intermicrosatellite
DNA regions of 240-330 bp in length. (locus 3), 350-430 bp. (locus 5) and 440-520 bp. (locus 6). Locus 7 was detected in 76%
of deer. Out of the eleven loci, seven (63.6%) are informative.
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Table 1 - Frequency of ISSR markers in reindeer populations
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Population
Ne Fragmept length Vaezhskaya Vozrozhdenie Irbychan
(nucleotide pairs) Yy y
n=89 n=100 n=84

1 180-210 0,033+0,013 0,147+0,025 0,109+0,034
2 220-230 0,065+0,018 0,024+0,011 0,045+0,022
3 240-330 0,150+0,027 0,142+0,025 0,152+0,039
4 330-350 0,043+0,015 0,075+0,019 0,076+0,028
5 350-430 0,129+0,025 0,150+0,025 0,152+0,039
6 440-520 0,151+0,027 0,148+0,025 0,152+0,039
7 520-570 0,121+0,024 0,141+0,025 0,120+0,035
8 650-690 0,062+0,018 0,136+0,024 0,045+0,022
9 700-770 0,097+0,022 0,036+0,013 0,098+0,032
10 850-980 0,101+0,023 0,001+0,002 0,040+0,021
11 1100-1300 0,052+0,017 0,000+0,000 0,009+0,010

The homozygosity parameters in the Vaezhskaya populations are significantly lower — 0.108, than in the Vozrozhdenie and
Irbychan populations — 0.132 and 0.118, respectively. In the Vaezhskaya and Vozrozhdeniye populations, the expected
heterozygosity is high — 0.891 and 0.868, respectively (Table 2).

Table 2 - Indicators of the genetic structure of deer
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Ind Population
ndex
Vaezhskaya Vozrozhdenie Irbychan
Number of ISSR DNA 1 10 1
markers
Average number of 10,4 8,56 9,950
alleles per locus ()
Number of effective
alleles per locus (Ne) 9,25 7,57 8,496
Homozygosity
coefficient (Ca) 0,108 0,132 0,118
Heterozygosity
expected (He) 0,891 0,868 0,882

The high heterozygosity (0.882) of the Irbychan population of the Even breed is associated with the unification of three
subpopulations that were genetically different in the composition of the animals.

Conclusion

As a result of crossing unrelated groups of deer of the Chukchi breed, selecting and breeding individuals of the desired
type over a number of generations, the highly productive type of reindeer “Vozrozhdenie” was developed.

Analysis of the genetic structure revealed the most common loci Ne. 3 (240-330), Ne. 5 (350-430), Ne. 6 (440-520), Ne. 7
(520-570), which determined the similarity of the Even population with the Chukotka and intrabreed type “Vozrozhdenie”.

The level of expected heterozygosity confirms the high degree of genetic diversity of the Chukotka breed of deer of the
Vaezhskaya population (0.891), the intrabreed type “Vozrozhdenie” (0.868) and the Irbychan population of the Even breed
(0.882), which is fully confirmed by the interfarm exchange of producers.

The practical significance of the work being carried out is that, based on the DNA genetic bank, promising material will be
selected both for breeding purposes and for the conservation of reindeer biodiversity.
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