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Abstract. The results of studies of the genetic structure of the Central European wild boar (Sus scrofa scrofa) popu-
lation and four breeds of domestic pigs (Duroc, Yorkshire, Large White and Landrace) bred in the Central Black Earth
region of Russia are presented in this work. Based on 12 microsatellite loci, a significant (p <0.05) decrease in the
level of genetic variability in bred breeds was shown. The expected heterozygosity and Shannon index were as fol-
lows: in the wild boar, Ho = 0.763 +0.026, / = 1.717 £0.091; in the Duroc breed, Ho = 0.569+0.068, /= 1.191+0.157;
in the Landrace, Ho = 0.618£0.062, /= 1.201+0.147; in the Large White, Ho = 0.680+0.029, / = 1.362 £ 0.074; and in
the Yorkshire, Ho = 0.642 +0.065, | = 1.287 £ 0.156. The results of checking genotypic Hardy-Weinberg equilibrium
based on the G-test of maximum likelihood demonstrated that the overwhelming majority of loci in the wild boar
population were in the state of said equilibrium. By contrast, in pig breed populations, some loci demonstrated a
significant deviation from the indicated equilibrium. In addition, the Yorkshire, Large White, and Landrace popula-
tions had loci, for which the hypothesis of neutrality was reliably rejected based on the results of the Ewens-Wat-
terson test. The revealed private alleles, characteristic of the wild boar and breeds, can later be used to identify
them.The ordination of the centroids of different herds in the space of the first two principal coordinates based on
the matrix of pairwise estimates of Nei's genetic distances showed that the most distant populations are the Duroc
and Boar breeds, and the most genetically close are the Yorkshire and Landrace breeds. The closest to the wild boar
population was the Large White breed. The assessment of the effective size, carried out using the method based
on the linkage disequilibrium and the molecular coancestry method, showed that in all studied groups, including
the wild boar population, the effective size was less than 100 individuals. The low effective size of the wild boar
population (Ne = 21.8, Neb = 4.0) is probably caused by the death and shooting of animals due to Pestis africana
suum.
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FeHeTHUYeCcKOe pa3HOOOpasue IIOny/Isumn
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U TIOPOJ, JOMAaIITHUX CBUHeI (Sus scrofa domesticus)
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AHHoTauusa. B paboTe npuseseHbl pe3ynbTaThl UCCIeL0BaHUA FrEHETUYECKOW CTPYKTYPbl NONYNALUM LeHTpanb-
HoeBponeinckoro kabaHa (Sus scrofa scrofa) n ueTbipex MOPOA AOMALUHMX CBUHEN (LIOPOK, MOPKLIMP, KpynHasa 6e-
nas u naHppac), pasBoaumbix B LieHTpanbHo-YepHo3emHoM pernoHe Poccun. Ha ocHoBe 12 MUKpOCaTeNINTHbIX
NOKYCOB YCTaHOBNEHO AOCTOBEPHOE (p < 0.05) CHMKEHMNE reHeTNYeCKOoW N3MEHUYNBOCTM B Pa3BOAMMbBIX MOPOAAX.
OXrpaemas reTepo3nroTHOCTb U MHAEKC LLieHHOHa 6binn paBHbIMU: Y KabaHa — Ho =0.763+£0.026,/=1.717 £0.091;
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y nopop alopok — Ho =0.569+0.068, /= 1.191+£0.157; naHapac — Ho = 0.618+£0.062, / = 1.201 +£0.147; KpynHas 6e-
naa - Ho = 0.680+0.029, / = 1.362 +0.074; nopkwup — Ho = 0.642+0.065, | = 1.287 £0.156. Pe3ynbTatbl NpoBepKn
reHOTUNUYecKoro paBHoBecus Xapan-BaliHbepra Ha ocHoBe G-TeCTa MaKCMManbHOro NpaBaonofobus nokasanu,
YTO B NONyNAUMMN KabaHa 6OMbLIMHCTBO STOKYCOB HaxO4MIOCh B COCTOAHMM FeHOTUMNNYECKOro paBHoBecus Xap-
An-BaiHb6epra. HanpoTug, B NonynaumuaAx pasfnyHbIX NOpog CBUHEN YacTb JIOKYCOB AEMOHCTPUPYET JOCTOBEP-
HOe OTKJ/IOHEeHVe OT OTMeUYeHHOro paBHoOBecuA. Kpome Toro, B nonynaumax NOpKLLMp, KpynHasa 6enas n naHapac
NPVCYTCTBOBAN JIOKYCbI, ANA KOTOPbIX AOCTOBEPHO OTBepranachb rmnotesa 0 HelTpPanbHOCTM Ha OCHOBaHMM pe-
3ynbTaToOB TecTa JBeHca—BaTTepcoHa (Ewens-Watterson test). O6Hapy»KeHHble MPUBATHbIE aneNv, XapakTepHble
InA KabaHa 1 pa3nnyHbIX Nopos, B fasibHeLLEM MOTYT ObiTb NCMOMb30BaHbl AN UX uaeHTndukaummn. OpgrHauma
LIeHTPOWAOB pa3HbIX CTaf B NPOCTPAHCTBE MePBbIX fABYX FMaBHbIX KOOPAMHAT HAa OCHOBaHWM MaTPULbl MOMAPHbIX
OLIeHOK reHeTnyeckmx amctaHumii M. Nei nokasana, uto Hamboree yganeHHble NONyAALMM — NOPOAbl AIOPOK 1
KabaH, a camble reHeTUYeCKy 6nM3KMe — MOPKLWMP 1 naHApac. bnvxe Bcex K nonynAumMmn KabaHa Obina nopoga
KpynHasa 6enasn. OueHka 3¢pPeKTUBHON YNCIEHHOCTY, MPOBEAEHHAA C NCMOb30BaHNeM MeTOAa, OCHOBAHHOTO Ha
HepaBHoBecuy no cuennenuio (linkage disequilibrium) n MC-metoga (the molecular coancestry method), npoge-
MOHCTPUMPOBANa, YTO BO BCEX M3YUEHHDBIX MPynnax, BKYan 1 NONynsaumio KabaHa, 3pdeKTMBHbIN pa3mep oKasasncs
MeHbLue 100 ocobeir. Hu3koe 3HaueHne 3¢pdeKTnBHOrO pasmepa nonynauum kabaHa (Ne = 21.8, Neb = 4.0), BeposT-
HO, ABNAETCA CNeACTBMEM Majexka U OTCTPena XXUBOTHbIX 13-3a adbpuKaHCKo YyMbl cBUHe (Pestis africana suum).
KnioueBble crioBa: kabaH; MOPOAbI CBMHEN; MUKPOCATENIMTHbIE JIOKYCbI; reHeTuYeckasa CTpyKTypa; dbpeKTmBHan
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YNCNIEHHOCTb nonynaunv.

Introduction

According to various estimates, the domestication of the wild
boar began 7-9 thousand years ago. During this time, more
than 730 breeds of these animals have been created by man.
It is obvious that for such a long “cultural” evolution, various
breeds, being so-called clean lines, have largely lost the natu-
ral genetic potential that provides homeostatic mechanisms.
As a result, maintaining the stability of existing breeds, like
any artificially created systems, requires significant financial
investments. In this regard, the study of the genetic potential
of natural populations of wild boars for a possible increase
in the resistance of pig breeds (for example, by methods of
genome editing, etc.) is highly relevant.

In this regard, the study of wild boar genetics is now receiv-
ing much attention, both in Russia and other countries (Gladyr
etal.,2009; Zinovieva et al., 2013; Rebata et al., 2016; Mihalik
et al., 2020). In addition, due to constant outbreaks of the Af-
rican swine fever (Pestis africana suum) in Russia, the wild
boars are regularly shot as potential carriers of this disease.
At the same time, the population structure of this animal is
not taken into account, which can cause depletion of the gene
pool and, against the background of increasing anthropogenic
pressure, lead to the extinction of some groups. Examples of
a significant reduction in the population of commercial species
occurring due to the data on the state of the gene pool being
neglected are well known (Altukhov, 2003).

Also, in the practice of molecular genetic laboratories, for
forensic purposes, it is often necessary to diagnose tissue
samples from illegally caught wild boars and prove their
belonging to a wild species, and not to domesticated forms
of pigs (Kipen et al., 2016; Lorenzini et al., 2020), or identify
wild boar tissue in food (Szemethy et al., 2021). In this regard,
the identification of private alleles for natural populations is
also an urgent problem.

Microsatellite DNA loci (STR markers), which are tandem
repeats of the noncoding part of nuclear DNA, are very con-
venient markers for studying genetic processes in populations.
There are many works on the assessment of population gene
pools of both domestic pigs and wild boars in different regions
(Vernesi et al., 2003; Ferreira et al., 2009; Nikolov et al., 2009;

da Silva et al., 2011; Choi et al., 2014; Sahoo et al., 2016;
Ryabtseva et al., 2018; Han et al., 2021; Snegin et al., 2021).

The purpose of this work is to assess the genetic diversity
of microsatellite loci in the population of the Central Euro-
pean wild boar (Sus scrofa scrofa) and the most common pig
breeds (Sus scrofa domesticus) bred in the Central Black Earth
region of Russia. It should be noted that such studies have not
previously been conducted in this region.

Materials and methods

A total of 320 animals were involved in the study. A sample
of 30 wild boars was taken from the populations of the Oryol
region (districts: Korsakovsky, Zalegoshchennsky, Novosil-
sky, Pokrovsky, Shablykinsky), Russia. The wild boars were
caught during the hunting season of 2018. For comparison,
samples from four populations of different breeds of domestic
pigs bred on the farms of the Central Black Earth Region of
Russia were used: Durok — 67 individuals (Belgorod region),
Yorkshire — 108 individuals (Kursk region), Landrace —
50 individuals (Belgorod region), large white — 65 indivi-
duals (Voronezh region). All analyzed animals are Canadian
breeds.

All 12 microsatellite loci recommended by ISAG-FAO
(International Society for Animal Genetics, Food and Agricul-
ture Organization) (FAO SoW-AnGR..., 2006) and arranged
in one multiplex panel (S0/01, S0155, S0228, S0355, S0386,
SW24,Sw240, SW72, SW857,SW911, SW936, SW951) were
used as DNA markers (Table 1). Primers for PCR were selected
taking into account the amplification of all 12 loci in one tube.
The size of all amplified PCR products, taking into account
all known alleles, was < 300 base pairs.

In the domestic pigs, DNA extraction was carried out from
ear pits, and in the wild boars — from muscle tissue samples.
For this purpose, we used kits with proteinase K DNA-Ex-
tran-2 (Syntol, Russia). The PCR reaction was carried out
on a Verity amplifier (Applied Biosystems, USA) in 20 puL
of a mixture containing 20 ng of genomic DNA, PCR buffer
(10 mmol Tris-HCI (pH 8.3), 50 mmol KCI, 2 mmol MgCl,),
0.25 mmol dNTP , 0.5 pmol primer, 1 unit 7ag DNA poly-
merase (inhibited for hot start).
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Table 1. The characteristics of the microsatellite loci recommended by ISAG

for determining the reliability of the origin pigs

Locus Allele length, bp Fluorescent Dye Primers

(5" 3)
so101 193-221 R6G F: GAATGCAAAGAGTTCAGTGTAGG

R: GTCTCCCTCACACTTACCGCAG
S0155 142-166 TAMRA F: TGTTCTCTGTTTCTCCTCTGTTTG

R: AAAGTGGAAAGAGTCAATGGCTAT
50228 218-270 TAMRA F: GGCATAGGCTGGCAGCAACA

R: AGCCCACCTCATCTTATCTACACT
50355 223-277 FAM F: TCTGGCTCCTACACTCCTTCTTGATG

R: TTGGGTGGGTGCTGAAAAATAGGA
50386 164-182 FAM F: GAACTCCTGGGTCTTATTTTCTA

R: GTCAAAAATCTTTTTATCTCCAACAGTAT
Sw24 95-124 ROX F: CTTTGGGTGGAGTGTGTGC

R: ATCCAAATGCTGCAAGCG
Sw240 92-124 R6G F: AGAAATTAGTGCCTCAAATTGG

R: AAACCATTAAGTCCCTAGCAAA
Swz2 97-125 TAMRA F: ATCAGAACAGTGCGCCGT

R: TTTGAAAATGGGGTGTTTCC
swa8s7 137-161 R6G F: TGAGAGGTCAGTTACAGAAGACC

R: GATCCTCCTCCAAATCCCAT
swoti1 149-177 ROX F: CTCAGTTCTTTGGGACTGAACC

R: CATCTGTGGAAAAAAAAAGCC
SW936 81-117 FAM F: TCTGGAGCTAGCATAAGTGCC

R: GTGCAAGTACACATGCAGGG
SwWos1 124-134 FAM F: TTTCACAACTCTGGCACCAG

R: GATCGTGCCCAAATGGAC

PCR parameters: 94 °C — 3 min; (98 °C — 30 sec, 59 °C —
120 sec, 72 °C —90 sec) — 4 cycles; (94 °C — 30 sec, 59 °C —
120 sec, 72 °C — 90 sec) — 6 cycles; (90 °C — 30 sec, 59 °C —
120 sec, 72 °C — 75 sec) — 20 cycles; 68 °C — 30 min. The
heating rate from 59 to 72 °C was no more than 0.3 °C/1 sec.

Fragment analysis of the PCR products was carried out on
an ABI PRISM 3500 automatic capillary DNA sequencer (Ap-
plied Biosystems, USA) using 50 cm capillaries and a POP-7™
polymer matrix. Fragment size analysis was performed using
GeneMapper R Software v. 4.1 (Applied Biosystems).

For statistical processing of the data obtained we used the
GenAIEx v. 6.5 (Peakall, Smouse, 2012) and PorGene 1.32
(Yeh et al., 1999).

Results

In Table 2, the allele frequencies of the microsatellite loci used
for analysis are presented. The data provide insight into the
distribution of various alleles among populations of domestic
pigs and wild boars.

The presence of private alleles in different populations is
shown in Table 3. The results show a high content of unique
alleles in the wild boar population (16 alleles). The highest
frequency of private alleles was found at the loci SW24 and
SW72 (0.25 in each). At the same time, the allele 97 at the
SW24 locus, and the allele 99 at the SW72 locus are found
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more often than others among private alleles. The pig of
the Duroc breed is slightly inferior to the wild boar in the
number of private alleles, while the 105 and 111 alleles at
the SW936 locus (0.246 and 0.276, respectively) had the
highest frequency of occurrence. The Large White breed is
almost three times inferior in the number of private alleles to
the population of wild boar and Duroc pigs. However, some
of the original alleles are found in this group of animals with
noticeable frequency. For example, the allele 141, unique for
this breed, at the SW857 locus was observed in half of the
animals analyzed (frequency 0.5). No private alleles were
found in the Landrace population, and only one private allele
was noted in the Yorkshire population.

The wild boar population has significantly high values of
the indicators of genetic variability in comparison with the
pig breeds. The comparison was carried out using the Pearson
¥ test (p < 0.05) (Table 4).

The level of inbreeding () in the studied groups turned
out to be low, and the populations of Yorkshire, Landrace and
wild boar received a negative value due to the prevalence
of observed heterozygosity over the theoretically expected
heterozygosity (see Table 4).

The results of checking the genotypic balance of Hardy—
Weinberg based on the G-test of maximum likelihood de-
monstrated that in the wild boar population the overwhelm-

BaBunosckuii xKypHan reHeTuku u cenekuyum / Vavilov Journal of Genetics and Breeding - 202125+ 8



2.A. CHeruH, B.M. MakeeBa, A.lN. KaneanH leHeTnyeckoe pasHoobpasve nonynAumm 2021
A.M. Octanuyk, N.[l. AnasHenu, A.B. Cmypos LieHTpaslbHOEeBPOMNecKoro kabaHa 1 Nopog AoMaLLHNX CBUHEN 25.8

Table 2. Frequencies of the microsatellite loci alleles in the populations of various pig breeds and wild boars

Locus Population Locus Population Locus  Population

Note. Population: 1 - Duroc; 2 - Yorkshire; 3 - Large White; 4 - Landrace; 5 - Wild Boar.
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Table 3. Private alleles in the studied populations of various breeds of pigs and wild boars

Population Locus

sol01 sorss so3s5 Sw24  Swa0  SWr2  SWSs7  SWoTl  SWel6  SWosT
Duroc144152164125”1 ........... 1371471511771051””7134 ...........
yorksh,re ............................................................................................................ 93 ............................................................................................................
Largewh,te .............. 193 ..................................................................................................................... 141143 1 55 ............ 95 ......................................
WildBoar 203,217 150,154,166 255,261,269 95,97,99 9,103 97,99,101
Note.Noprivatealleles were found n the Landrace pig population.
Table 4. The indicators of the genetic diversity in the studied groups of pigs and wild boars (Mean + SE)
Population N P,% Aa Ae / Ho He F Npa
Duoc 67 917 6917+0802 2013+0396 1191+0.157 052540079 0569+0068 0076+0076 1083+0336
Yorkshire 108 917 566740847 345240384 128740156 0716+0086 06420065 -0.128+0.104 0.083+0083
LargeWhite 65 1000 616740534 335040241 136240074 0.660£0060 0.6800029 0022+0075 041740193
landrace 50 917 5250£0978 3124£0336 1201£0147 0713+0081 0618£0062 -0175£0.101 0000
WidBoar 30 1000 8583£0712 4702£0444 1717+0091 0844+0038 0763£0026 010640033 13330414

Note. N - the number of individuals; P - the percentage of polymorphic loci; Aa — the average number of alleles; Ae - the effective number of alleles; / - Shan-
non’s index; Ho — observed heterozygosity; He - expected heterozygosity; F - the coefficient of inbreeding; Ny, - the average number of private alleles per locus;
Mean + SE - mean + standatd error.

Table 5. The results of checking the genotypic balance of Hardy-Weinberg for 12 loci of MS-DNA in herds of pigs
of different breeds and wild boar based on the G-test of maximum likelihood (likelihood ratio G-test)

Locus Population
Duroc
so101 ns
50155 ns
50228 0.014
50355 mono
50386 < 0.001
Sw24 ns
SwW240 ns
Sw72 ns
Swa8s7 ns
sSwot1 ns
SW936 ns
Swos1 < 0.001

Large White Landrace Wild Boar
ns ns ns

ns 0.019 ns

ns ns ns

ns <0.001 ns

< 0.001 <0.001 ns
<0.001 0.004 ns

< 0.001 <0.001 ns

ns 0.001 ns

ns <0.001 ns

ns 0.032 ns
0.014 <0.001 0.002
0.017 mono <0.001

Note.ns - correspondence to Hardy-Weinberg equilibrium; p > 0.05; mono — monomorphic locus.

ing majority of the loci were in the state of the genotypic
equilibrium of Hardy—Weinberg (Table 5). On the contrary,
in the populations of the different breeds of pigs, some of the
loci demonstrated a significant deviation from the indicated
equilibrium. In addition, the monomorphic loci were noted
in three groups (Duroc, Yorkshire, and Landrace). Also, in
the populations of Yorkshire, Large White, and Landrace, the
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MC-loci were present, for which the hypothesis of neutrality
was reliably rejected based on the results of the Ewens—Wat-
terson test (Ewens, 1972; Watterson, 1978) (Table 6). Most of
these loci were found in the Yorkshire and Landrace breeds.
The degree of similarity of the genetic structure of the pigs
was assessed using the principal component analysis, which
resulted in the ordination of the centroids of different herds
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Table 6. The results of the Ewens-Watterson test for 12 MS-DNA loci for various breeds of pigs and boars
(only the loci for which the hypothesis of neutrality is reliably rejected are shown)

Population Locus
Yorksh",e .................................... 50 155 ........................
. 5W72 .........................
. 5W936 .......................
Large Whlte ............................... 50355 ........................
Landrace .................................... 50 155 ........................
. 50355 ........................
. 5W936 .......................

Obs. F L95-U95
................. 03210332_0906
................. 02540282_0893
................. 05000502_0991
................. 03440367_0970
................. 03480371_0961
................. 02270267_0831
................. 05000503_0980

Note. Obs. F - the actual sum of squares of allele frequencies; L95, U95 — lower and upper values of the 95 % confidence interval

of the Obs F estimate, calculated from 1000 simulations.

Table 7. The values of genetic distances (according to M. Nei) between the studied groups of pigs and wild boars

Population Duroc Yorkshire Large White Landrace Wild Boar

Duroc ............................... 0000 ...........................................................................................................................................................
YorkShlre1831 ......................... OOOO ..........................................................................................................................
LargeWhlte ..................... 0988 ........................ 1209 ........................ 0000 .........................................................................................
Landrace1976 ........................ 03181087 ........................ 0000 ........................................................
W||dBoar1803 ........................ 1091 ......................... 0707 ........................ 0968 ........................ 0000 .......................

Table 8. The estimates of the effective population size (Ne, Neb), calculated using the LD- and MC-method

between 12 loci of MS-DNA

Population

Linkage disequilibrium

Molecular coancestry

Note. 95 % Cl - limits of 95 % confidence interval.

in the space of the first two Main Coordinates based on the
matrix of pairwise estimates of genetic distances by M. Nei
(Table 7, see the Figure). According to the data obtained, the
most distant populations are the Duroc and Boar breeds, and
the most genetically close are the Yorkshire and Landrace
breeds. The closest to the wild boar population was the Large
White breed.

The effective population size was estimated using the lin-
kage disequilibrium (LD) method (Hill 1981; Waples, 2006;
Waples, Do, 2010), as well as the molecular coancestry method
(Nomura, 2008). The calculations were performed using the
NeEstimator V2 software (Do et al., 2014). The results are
shown in Table 8.

< Wild Boar

@ Large White

Coordinate 2

9 Landrace

@ Yorkshire ¢ Duroc

Coordinate 1

The ordination of centroids based on a matrix of pairwise estimates of
M. Nei’s genetic distances based on the distribution of allele frequencies
of 12 MS-DNA loci.
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Table 9. Level of actual heterozygosity for microsatellite markers in different wild boar populations

Country Ho References

Japan ............................................... 0473 ........ Cho|eta| 2014 ..................
|ndone5|a ........................................ 0658 .......

RUSSIa ............................................................................................................

Primorsky region 0.710 Choietal, 2014

... Klrovreglon ................................ 0463 ........ G|a dyrEt a| 2009 ...............
..... Yaros|av|reg|on 0535

Orenburgreglon ........................ 0722 .......

KrasnOdarreglon ........................ 0614 .......

KhabarOVSk reg Ion ..................... 0670 .......

Country Ho References

Portuga | ......................... 0627 ................ Ferr e,ra eta| 2009 ......................
SOUthKorea ................... 0682 ................ Han eta| 2021 .............................

0.422-0.673 Choietal, 2014

Bu| ga na .......................... 0620 ................ N|k0|0veta| 2009 ......................
Germany ........................ 0460 ...............

|ta|y ................................ 05200720 ..... Vemes, e t a| . 20 0 3 .......................
Hungary ........................ 0750 ...............

Chma .............................. 0845 ................ Cho|eta|2014 ...........................
Vletn am ......................... 0859 ...............

Discussion

The reliably high values of genetic variability (p <0.05), noted
in the wild boar population, are quite an expected phenome-
non. This is despite the fact that the sample from the analyzed
group was smaller than the samples from herds of domestic
pigs. This clearly demonstrates the consequences of panmixis
and genetic-automatic processes, which, in combination with
the natural selection, form the gene pools of natural popula-
tions. Moreover, in the wild boar population we analyzed, the
level of actual heterozygosity turned out to be significantly
higher than in the populations of this animal both in Europe
and Asia. At the same time, the Oryol group, in terms of the
level of genetic diversity, turned out to be similar to the Chi-
nese and Vietnamese wild boar populations (Table 9).

On the contrary, the transition of a number of loci to the
monomorphic state and the lack of equilibrium according
to Hardy—Weinberg, noted by us for most loci in domestic
pig breeds, is a consequence of long-term artificial selection
work, as a result of which many alleles of the “wild” type
were lost, which led to the loss of genetic variety. This is also
evidenced by the significant deviation from neutrality of some
microsatellite loci in the Landrace, Yorkshire, and Large White
breeds, which was revealed by us using the Evens—Watterson
test (see Table 6).

Allelic diversity results in a large number of private alleles
observed in the wild boar population. At the same time, the
Duroc population, despite the large number of private alleles,
turned out to be the most monomorphic among the studied
groups. This probably indicates a long-term selection of this
red color breed in the conditions of the North American con-
tinent, isolated from crossing with other pig breeds, including
white breeds of European origin (Large White, Yorkshire and
Landrace). This can explain the significant genetic distance of
the Duroc breed, both from the wild boar and the European pig
breeds. The presence of original alleles in the studied popula-
tions may be used in the future for identifying both the breed
of pigs and belonging to a wild boar population.

It should be noted that the results obtained are in part con-
sistent with the data obtained in the work of E.A. Glydyr et al.
(2009). In this study, the level of actual heterozygosity in three
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out of five wild boar populations was found to be higher than
in domestic pigs. However, the average number of the effec-
tive alleles was the same (4e = 2.6). In terms of the number
of private alleles, the wild boar population also surpassed the
domestic pigs (21 versus 10, respectively).

The calculation of the effective population size based on
the LD method showed that in almost all the studied groups,
including the wild boar population, the effective size was
less than 50 individuals. The only exception was the Duroc
breed (Ne = 86.1). The data indicate the observed linkage
disequilibrium, probably caused by closely related mating
in the analyzed groups of domestic pigs. This genetic drift
has generated a non-random association between alleles at
different loci.

Calculations carried out using the MC method showed
even lower values. This phenomenon is most likely associated
with a small number of parental individuals (primarily males)
who founded the studied populations. It is worth noting that
a similar picture was obtained in the work on assessing the
effective population size of the endangered Gochu Asturcelta
pig breed (Menendez et al., 2016).

If the results for breeds of domestic pigs were comparable
with data obtained in other studies, where Ne varied in general
from 20 to 92 individuals (gveistiené, Razmaite, 2013; Krupa
etal.,2015; Zanella et al., 2016; Lugovoy et al., 2018), then in
relation to the wild boar population, the result was somewhat
unexpected, since in previous studies Ne ranged from 180 to
1477 animals in natural populations (Cowled et al., 2008;
Herrero-Medrano et al., 2013).

Such a low Ne value noted in the wild boar population of
the Oryol region can be partly explained by a small sample,
however, reasons behind it may be more serious. In particu-
lar, it is known that outbreaks of African swine fever (Pestis
africana suum) (https://www.kommersant.ru/doc/4236233),
resulting in the death of wild boars are often recorded on the
territory of the Central Black Earth Region, which includes
the specified area. In addition, in order to prevent the spread
of infection, hunting farms are forced to shoot a significant
part of the animals. It is likely that these phenomena affect
the effective size of the wild boar populations.
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Conclusion

Thus, on the basis of the studies carried out, a clear reduction in
the genetic diversity of the domestic pig breeds in comparison
with the natural wild boar population was demonstrated. The
presence of private alleles can further aid in the identification
of wild boar and different breeds of pigs. Low values of the
effective size of the studied groups require attention from
breeders in relation to the breeds of pigs. In particular, the
pig breeding companies in the region under study need to
use a larger number of producers (primarily males) to obtain
replacement livestock. With regard to wild boar populations,
prophylactic shooting and harvesting should be carried out
under the control of environmental authorities with mandatory
monitoring of the state of the population gene pools.
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