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Aim. To identify mitochondrial haplotypes in the last autochthonous herd of Myrhorod pigs, to assess haplotype
diversity, evolutionary divergence, and the evolutionary history of the breed in order to adjust the strategies for its
restoration. Methods. The biological material was collected in 2011 and 2017 (n=25) and (n=_84), respectively.
Mitochondrial haplotypes of pigs were determined using a multisite PCR-RFLP assay. The population and statisti-
cal analyses were performed using GENALEX 6 software. The evolutionary analysis was conducted in MEGA12.
Results. Over two generations in the last autochthonous herd of the Myrhorod breed, which was raised under
intensive conditions, the total number of mitochondrial haplotypes decreased from 4 to 3. The disappearance of
the genealogical family with haplotype / does not eliminate the m.15714C allelic variant from the population,
as it persists in sows with haplotypes 4 and C. The loss of the maternal line with haplotype / did not reduce the
level of haplotype diversity in the Myrhorod breed population; on the contrary, it increased from (2=0.077) in
2011 to (h=0.153) in 2017. An analysis of the number of base substitutions per site between sequences revealed
evolutionary divergence among the sequences defining the haplotypes. The lowest evolutionary divergence
(number of substitutions per site, d=0.058) was observed between the sequences defining haplotypes 4 and C.
The greatest divergence (d=0.298) was observed between haplotypes O, C, and haplotype JI, which was used
as the outgroup. An assessment of the divergence among the haplotypes of Myrhorod pigs and their evolutionary
history demonstrated their affiliation with European domestication events. The haplotype of the Asian wild boar
(AF136564) and the Meishan breed (AF136567), used as an outgroup in the phylogenetic analysis, formed a
separate branch on the optimal tree with a total branch length (d=0.359) clearly demonstrating the differentiation
between European and Asian domestication events. Three of the six SNPs studied — m.15616T>C, m.15714T>C,
and m.15758T>C — influenced the level of haplotype diversity in the Myrhorod breed population. Among the
polymorphic allelic variants of mitochondrial DNA, SNP m.15714C (¢=0.960) was the most frequent in 2011,
and m.15758C (¢=0.917) — in 2017. A significant deviation was observed between the expected variance and
the observed variance (Vo??!!=0.157, Ve’?7=0.487) and (Vo’?'7=0.161, Ve’’"7=0.509). Conclusions. 1. An as-
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sessment of the evolutionary divergence among the haplotypes of Myrhorod pigs and their evolutionary history
demonstrates their connection to European domestication events. The presence of four mitochondrial haplotypes
in this local breed suggests the influence of introgression from domesticated pigs or breeds that evolved in
different geographic regions of Europe. 2. While developing the Myrhorod pig breed, boars of the Berkshire,
Middle White, Large White, Large Black, and Tamworth breeds were used, none of which could pass on Asian
mitochondrial haplotypes. 3. Over two generations in the last autochthonous herd of the Myrhorod breed, which
was kept in conditions of competition with modern transboundary breeds, the total number of mitochondrial
haplotypes decreased from 4 to 3. Paradoxically, the level of haplotype diversity in the Myrhorod breed popu-
lation increased after the loss of the maternal line with haplotype /. In light of this, preserving maternal lines
with different haplotypes is of greater practical importance for the genetic characterization and management of
the local breed than haplotype diversity. 4. To preserve and restore the Myrhorod pig breed, given the current
situation, the most effective approach may be one based not on searching for the original local genetic material,
but rather on identifying and utilizing the marker haplotypes we have identified that have been introgressed into
the Large White, Poltava Meat, and Red White-Belted breeds.

Keywords: pigs, mitochondrial haplotypes, haplotype diversity, Myrhorod breed, local breed, breed restoration,

genetic characterization.
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INTRODUCTION

The diversity of animal genetic resources for food
production and agriculture is a global public good that
must be properly managed to ensure that livestock
farming makes a sustainable contribution to global
food security and nutrition (Ajmone-Marsan P et al.
2023). Local breeds are generally less productive than
highly developed international cross-border breeds,
but they are adapted to the local climate and often
have excellent consumer qualities in terms of meat
and fat products. One of Ukraine’s local breeds is
the Myrhorod pig breed. Unfortunately, in August
2018, the only breeding herd of the Myrhorod breed
was culled due to an outbreak of African swine fever.
A small number of Myrhorod pigs remained unin-
fected and were preserved. Specifically, 9 animals
were kept at the research station of the Institute of
Pig Breeding and AIP of the NAAS, and 14 animals
were kept on private farms.

The overall goal of the restoration is to clarify the
relationships among a group of local breeds and their
relationships with other breeds in the same geogra-
phic region, especially if these breeds are the ances-
tors of one or more local breeds (Ajmone-Marsan et
al. 2023, Gao et al. 2023, Nguyen et al. 2026).

For example, research by (Sim¢i¢ et al., 2015) sug-
gested that a conservation and restoration approach
that does not rely exclusively on identifying the origi-
nal, ancestral genetic basis, but rather on identifying
and transferring common introgressed haplotypes,
would be more effective. The successful implemen-
tation of such an approach must be based on a com-

bination of phenotypic data, pedigree data, and ge-
nome-wide haplotypes of the breed of interest and a
range of reference breeds that have potentially made a
direct or indirect historical contribution to the genetic
composition of the breed being restored. Today, the
origins of domestic pigs can be traced back to specific
European and Asian domestication events (Zhang et
al. 2022, Jain et al. 2024, Han et al. 2025).

For example, the studies of phylogenetic relation-
ships between Asian and European pig breeds using
mitochondrial DNA D-loop sequences, conducted by
(Kim et al., 2002) demonstrated that indigenous Asian
pig breeds are clearly different from European-type
pigs. European pig breeds consist of animals with
both Asian- and non-Asian-type mitochondria. For
example, Asian pigs contributed to the development
of the Berkshire and Large White breeds. The pre-
sence of Asian pig mtDNA sequences in some major
European breeds (Large White and Landrace) most
likely reflects the documented introgression of Asian
germplasm into European stocks during the 18™ and
19t centuries (Kijas et al., 2001). Fossil evidence
shows that even in the Neolithic, European pigs had
a small proportion of genes from Southwest Asian
origins (Erwen et al. 2025).

The history, unique features, and genetic charac-
teristics of the Myrhorod breed were described based
on nuclear gene analysis (Vashchenko et al. 2019).
Historical records of the Myrhorod breed develop-
ment indicate crossbreeding of local short-eared
Black-and-White pigs from the Poltava region with
Berkshire, Middle White, and Large White breeds,
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and to a lesser extent with Large Black and Tam-
worth breeds; therefore, it is possible to assume the
presence of Asian-type mitochondria as well. Since
mitochondrial DNA is inherited exclusively through
the maternal line and does not undergo recombina-
tion, this allows us to trace phylogenetic relationships
and maternal lines and to understand how the breed
has evolved over the centuries.

The aim of the work. To identify mitochondrial
haplotypes in the last autochthonous herd of Myrho-
rod pigs, to assess haplotype diversity and evolutio-
nary divergence among haplotypes, and the evolutio-
nary history of the breed in order to obtain data that
will help adjust the approaches to its restoration.

MATERIALS AND METHODS

The biological material was collected in 2011 and
2017 (n=25) and (n=_84), respectively, at the breed-
ing farm of the State Enterprise «Experimental Farm
named after the Decabrists» of the Institute of Swine
Breeding and Agro-Industrial Production of the Natio-
nal Academy of Agrarian Sciences of Ukraine, Poltava
Oblast, Myrhorod District, village of Velykyi Bairak.
DNA was extracted from blood using Chelex-100

ion-exchange resin according to (Walsh et al. 1991).
The blood samples remaining after DNA extraction
were applied to paper and dried for long-term storage.
The detailed information about dry blood samples can
be found at https://docs.google.com/spreadsheets/
d/118TkR8vOWMS2r4il-Lnk4bmFVcvRtC4K A4Ra-
LNUZKOQ/edit?pli=1&gid=0#gid=0

The mitochondrial haplotypes of pigs were deter-
mined using a multisite PCR-RFLP assay, as described
by (Pochernyaev 2016). The multisite PCR-RFLP al-
lows for the differentiation of domestic pig breeds
and subspecies of the wild boar into 15 mitochond-
rial haplotypes based on six SNPs (m.15556T>C,
m.15580C>T, m.15616T>C, m.15714T>C,
m.15758T>C, m.15917A>T). If, upon depositing the
sequence in GenBank, the reference point is specified
as the start of the D-loop control region, the SNPs
are localized as follows (m.121T>C, m.145C>T,
m.180T>C, m.279T>C, m.323T>C, m.478A>T)
(Table 1).

The population and statistical analyses were per-
formed using GENALEX 6 software (Peakall et al.

2012). The evolutionary analysis was performed in
MEGA12 (Kumar et al. 2024).

Table 1. SNPs of the mitochondrial genome that allow differentiation of domestic pig breeds and wild pig subspecies

into 15 mitochondrial haplotypes

Variable positions of the mitochondrial genome
are indicated by the reference sequence AJ002189*
15556 | 15580 | 15616 | 15714 | 15758 | 13917 | GenBank access codes and domestic pig breed
Haplotype d wild pig subspecies determined by 6 SNP
Variable positions of the mitochondrial genome and wild pig subspecies determined by s
are indicated by the reference sequence EF545567**
121 145 180 279 323 478
Hampshire (AF136558), Duroc (FJ236997),
A T C C C C A Mangalitsa (AF136557, IN601068),
Turopolje (JN601072)
B C T C C C A Korean native breed Jeju (AY879793)
European wild boar (AF304203), Hampshire
(AF136559), Landrace (AF486866), Pietrain
¢ T ¢ T ¢ ¢ A (KC469587), Iberian (FJ236991), Mangalitsa
Blonde (JN601067)
E T C C T C A European wild boar (FJ236998)
Italian wild boar (AF304201), European
G T C T T C A wild boar (AF136563), Duroc (FJ236996),
Large White (KC250275)
H G C C C T A Wild boar Ryukyu (AB911704)
1 T C C C T A Landrace (AF136561)
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End of Table 1

Variable positions of the mitochondrial genome
are indicated by the reference sequence AJ002189*
15556 | 15580 | 15616 | 15714 | 15758 | 15917 | GenBank access codes and domestic pig breed
Haplotype d wild pig subspecies determined by 6 SNP
Variable positions of the mitochondrial genome and wild pig subspecies determined by §
are indicated by the reference sequence EF545567%*
121 145 180 279 323 478
Asian wild boar (AF136564), Meishan
J1 T T C C T A (AF136567), Yorkshire (JN601075),
Landrace (AF304202)
J2 T T C C T T Large White (AY574048)
K T T C T C A Wild boar Russia (KX982635)
L T C T C T A Large White (AF136562)
M T T T C T A Duroc (AF136568)
Wild boar China (KP681245), Meishan
(JN601071), Berkshire (AY574045), Large
N T T ¢ T T A White (AF486874), Yorkshire (KF752550,
IN601074, IN601074)
European wild boar (AJ002189),
0 T C T T T A Landrace (AF136560)
P T T T T T A Wild boar Ryukyu (AB015090)

Notes: * The reference point (Position 1) when depositing the sequence in GenBank is indicated as the beginning of the tRNA-Phe

gene [16].

** The reference point (Position 1) when depositing the sequence in GenBank is indicated as the beginning of the D-loop

control region [17].

RESULTS

The polysite method for haplotyping the porcine
mitochondrial genome involves the determination,
using PCR-RFLP, of six single-nucleotide substi-
tutions in the region between nucleotide positions
15531 and 15958 of the mitochondrial genome us-
ing a single Tasl endonuclease restriction reaction
(Table 1). The nucleotide substitutions m.15560T>C,
m.15580C>T, m.15616T>C, m.15714T>C, and
m.15758T>C are specified relative to the reference
sequence AJ002189.1. Since the analysis of GenBank
NCBI data revealed that the SNP m.15917indelA
was present in only one animal of the Large White
breed (AY574048), we did not take it into account
in our studies.

The analysis of mitochondrial DNA from Myrho-
rod pigs performed using this method identified the
presence of three haplotypes: A, C, and O (Fig. 1).
Compared to the 2011 study of mitochondrial genome
SNPs in the Myrhorod breed, haplotype L is found
in Large White (AF136562), Duroc (MF183225,

OM363288), and Iberian native pig (LN885364) pop-
ulations. As of 2011, the frequency of mitochondrial
haplotype L was 8% (Fig. 1).

In our study, the haplotype was determined based

on a combination of five mitochondrial genome SNPs
(Table 2).

These haplotypes are characteristic of the fol-
lowing domestic breeds and subspecies of the wild
boar. Haplotype 4 corresponds to sequences Hamp-
shire (AF136558), Duroc (FJ236997), Mangalitsa
(AF136557, IN601068), Turopolje (JN601072), de-
posited in GenBank. Haplotype C — to European
wild boar (AF304203), Hampshire (AF136559),
Landrace (AF486866), Pietrain (KC469587), Ibe-
rian (FJ236991), Mangalitsa Blonde (JN601067),
haplotype O — to European wild boar (AJ002189),
Landrace (AF136560) and haplotype L — to Large
White (AF136562), Duroc (MF183225, OM363288),
Iberian native pig (LN885364).

To address the issue of differentiating mitochond-
rial haplotypes in the Myrhorod pig breed into Euro-
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Fig. 1. The concentration of mitochondrial haplotypes of the Myrhorod pig breed as of 2011 and 2017 was determined
using the polysite PCR-RFLP haplotyping method

Table 2. Combination of five SNPs of the mitochondrial genome (allelic variants) that determines a specific haplo-

type
SNP m.15560T>C m.15580C>T m.15616T>C m.15714T>C m.15758T>C
A t c c c c
C t c t c c
) t C T C T
o t c t t t
J1 t T C C T

pean and Asian ones, the evolutionary divergence
between the combinations of nucleotide sequences
defining the four mitochondrial haplotypes in pigs
was assessed (Table 3).

The number of base substitutions per site between
sequences was shown. The analyses were performed
using the maximum composite likelihood model.
The analytical procedure covered 5 combinations of
nucleotide sequences. The pairwise deletion option

was applied to all ambiguous positions for each pair
of sequences, resulting in a final dataset containing
5 positions.

To differentiate the mitochondrial haplotypes of
the Myrhorod breed as of 2011, an evolutionary his-
tory was constructed using the UPGMA method (Un-
weighted Pair Group Method with Arithmetic Mean).
The optimal tree with the sum of branch length was
demonstrated (d=0.359). The tree is drawn to scale,

Table 3. Estimates of evolutionary divergence between sequences of the five SNPs of the mitochondrial genome

Haplotypes A (o L o JI*
A 0.000%**
C 0.058 0.000
L 0.143 0.058 0.000
o 0.298 0.143 0.058 0.000
JI* 0.143 0.298 0.143 0.298 0.000

Notes: * Haplotype J1 Asian wild boar (AF136564) and Meishan breed (AF136567) were used as outgroup.

** Number of nucleotide substitutions per site between sequences is shown.

AGRICULTURAL SCIENCE AND PRACTICE Vol. 13 No.2 2026
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Fig. 2. Evolutionary history was derived using the UPGMA method for four mitochondrial haplotypes of the Myrhorod
pig breed and one haplotype of the Asian wild pig, and the Meishan pig breed used as an outgroup

with branch lengths (next to the branches) in the same
units of measurement as the evolutionary distances
used to construct the phylogenetic tree. The haplotype
of the Asian wild boar and the Meishan breed were
used as the outgroup (Fig. 2).

The assessment of the evolutionary divergence
between the combinations of nucleotide sequences
defining the four mitochondrial haplotypes among
the Myrhorod pig breed, as well as their evolutionary
history, demonstrates their affiliation with European
domestication events. The combination of nucleotide
sequences from the Asian wild boar (AF136564) and
the Meishan breed (AF136567), which was used as an
outgroup, demonstrates an affiliation with the Asian
domestication event.

The analysis of evolutionary divergence among
the sequences of five mitochondrial genome SNPs
allowed us to differentiate the mitochondrial haplo-
types of the Myrhorod pig breed into two European
clusters.

Haplotype diversity, which is a measure of genetic
variation within a population, is calculated based on

the frequencies of allelic variants of the mitochond-
rial genome. The frequencies of allelic variants in a
sample of Myrhorod breed pigs as of 2011 and 2017
are presented in Table 4.

The haplotype diversity reflects the probability
that two randomly selected haploid alleles are dif-
ferent. The genetic diversity of the Myrhorod breed
as of 2011 and 2017 was determined based on the
frequencies of haploid alleles (Table 5). A test for
haploid disequilibrium (V= Vo/Ve) was not performed
because haploid alleles at two or more different loci
of the mitochondrial genome are always inherited
together.

DISCUSSION

Genetic characterization of local (autochthonous)
pig breeds using the mitochondrial genome which is
inherited maternally and does not undergo recombina-
tion is important for several reasons. Photographs of
animals of the Myrhorod pig breed, characteristic of
their exterior, are presented in Fig. 3—6.

Table 4. Frequencies of allelic variants of the mitochondrial genome and sample size of the Myrhorod pig breed

as of 2011 and 2017

SNPs of the mitochondrial genome (haploid alleles)
Year Allel m.15560 m.15580 m.15616 m.15714 m.15758 m.15917
T>C C>T T>C T>C T>C A>T
Frequencies of allelic variants of mitochondrial DNA
1 1.000 0.000 0.480 0.040 0.120 0.000
2011 (n=25)
2 0.000 1.000 0.520 0.960 0.880 0.000
1 1.000 0.000 0.464 0.083 0.083 0.000
2017 (n=84)
2 0.000 1.000 0.536 0.917 0.917 0.000
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Table 5. Haplotype diversity, observed and expected variance of the sample of Myrhorod pig breed as of 2011 (n=25)

and 2017 (n=284)

h Vo Ve
SNP/year

2011 2017 2011 2017 2011 2017
m.15560T>C 0.000 0.000
m.15580C>T 0.000 0.000
m.15616T>C 0.499 0.497 0.157 0.161 0.487 0.509
m.15714T>C 0.077 +0.153
m.15758T>C 0.211 —-0.153

Notes: h — haplotype diversity; Vo — observed variance (N — average population diversity); Ve — expected variance.

First, it allows us to trace phylogenetic relation-
ships between maternal lines, helping us understand
how the Myrhorod breed evolved over the centuries
from subspecies of wild pigs to domesticated pigs
and, subsequently, to a local breed. The analysis of
mitochondrial DNA from Myrhorod pigs as of 2011
identified the presence of four haplotypes: 4, C, L,
and O (Fig. 1). These haplotypes corresponded to
specific subspecies of wild pigs and breeds of domes-
tic pigs, as determined by comparison with GenBank
sequences.

Unlike the interpretation of nuclear gene variants,
the use of mtDNA phylogeny in combination with
minor allele frequencies is crucial for the correct
interpretation of mtDNA variants. Although many
haplotypes block also exist in nuclear DNA, the
number of mtDNA haplogroups is relatively limited
due to the small size of the mitochondrial genome
(McCormick et al. 2020). The analysis using the
maximum composite likelihood model made it pos-
sible to determine the number of base substitutions
per site between the sequences that define haplotypes.
The analytical procedure covered 5 combinations
of nucleotide sequences. The lowest evolutionary
divergence, in terms of the number of substitutions
per site (0.058), was observed between the sequences
defining haplotypes A4 and C. The greatest divergence
(0.298) was observed between haplotypes O, C, and
haplotype JI, which was used as an outgroup.

An assessment of the evolutionary divergence
among the haplotypes of Myrhorod pigs and their
evolutionary history demonstrates their affiliation
with European domestication events. The haplotype
of the Asian wild boar (AF136564) and the Meishan
breed (AF136567), used as an outgroup in the phy-
logenetic analysis, formed a separate branch on the

optimal tree with a total branch length (d=0.359)
clearly demonstrating the differentiation between
European and Asian domestication events. The pre-
sence of four haplotypes in the local breed suggests
the influence of introgression from domesticated pigs
or breeds that evolved in different geographic re-
gions of Europe. Research indicates multiple centers
of domestication in Eurasia, with modern European
domestic pigs primarily descended from European
wild boars rather than Middle Eastern ones (Larson
et al. 2014).

The identification of at least six centers of wild
pig domestication has been made in India (Desai et
al. 2025).

Genetic studies have proven that the spread of
domesticated pigs was facilitated by humans. For
example, sequence analysis of mitochondrial cont-
rol regions of the Formosan wild boar (Sus scrofa
taivanus) and the local Lanyu pig breed found in
Taiwan showed that the Formosan wild boar was
the ancestor of the Lanyu pigs domesticated in Tai-
wan (Li et al. 2017). Ultimately, Lanyu pigs became
widespread in Taiwan and the Philippines.

Since historical records of the Myrhorod breed de-
velopment indicate crossbreeding of local short-eared
Black-and-White pigs from the Poltava region with
Berkshire, Middle White, and Large White breeds,
and, to a lesser extent, with Large Black and Tam-
worth breeds, it was possible to hypothesize the pre-
sence of Asian-type mitochondria as well. However,
in our studies, only European haplotypes were identi-
fied among the Myrhorod pig breed. Thus, haplotype A4
corresponded to those deposited in GenBank for such
local European breeds as Mangalitsa and Turopolje.
A study showed that Mangalica pigs descended from
primitive breeds that may be direct descendants of
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the wild boar (Georgescu et al. 2012). The absence
of Asian haplotypes in local European pig breeds
was also reported (Alves et al. 2003). Asian mtDNA
types were not detected in Iberian pig populations;
therefore, the maternal contribution of Asian pigs to
the Iberian breed is considered to be unlikely (Alves
et al. 2003). Finally, haplotypes specific to the Euro-
pean wild boar, rather than the Asian wild boar, are
found among Myrhorod pigs. This indicates that the
evolutionary history of Myrhorod pigs can be traced
back to European domestication events.

The analysis of archaeological data indicates that
domesticated pigs arrived in Europe alongside far-
mers approximately 8,500 years BCE (Frantz et al.
2020). However, several thousand years after the
introduction of Middle Eastern pigs to Europe, their
characteristic mtDNA signature disappeared and was
replaced by haplotypes associated with European wild
boars. Attribute this substitution to a significant influx
of genes from local European wild boars, although it
is also possible that European wild boars were domes-
ticated independently, without any genetic contribu-
tion from the Middle East (Frantz et al. 2020).

Thus, the identified haplotypes serve as genetic
markers that help confirm the authenticity of the Myr-
horod breed, highlight the uniqueness of the breed
gene pool, and enable the management of the pedigree
structure based on maternal lines.

Another genetic characteristic of the local Myrho-
rod pig breed was its haplotype diversity. Three of
the six SNPs studied — m.15616T>C, m.15714T>C,
and m.15758T>C — influenced the level of haplotype
diversity in the Myrhorod breed population. The other
three SNPs were monomorphic within the sample of
animals studied. SNP m.15714C (¢=0.960) was the
most frequent among the polymorphic allelic variants
of the mitochondrial DNA in 2011, and m.15758C
(¢=0.917) — in 2017. There is a high risk of losing
this allelic variant in local populations completely
with time. For this reason, it is advisable to artificially
maintain its frequency in breeding programs by re-
taining sows that are hosts of these allelic variants.

Currently, the information on mitochondrial DNA
allelic variants in pigs is limited. Even for the human
mitochondrial genome, where population analysis is
conducted on a larger scale compared to animals, such
information is considered insufficient. To date, mito-
chondrial genome variants have not been included
in most large human genomic variation databases,
such as the Exome Aggregation Consortium — ExAC

and the Genome Aggregation Database — gnomAD
(Laricchia et al. 2022). However, the population
frequency data are extremely useful for the clinical
interpretation of variants of uncertain significance
(VUS) (McCormick et al. 2020).

The assessment of haplotype diversity of a herd
across several generations has become particularly
important. This makes it possible to assess the ef-
fectiveness of the chosen breeding strategy for the
purpose of breed conservation. Over two generations
in the last autochthonous herd of the Myrhorod breed,
which was kept in conditions of competition with
modern transboundary breeds, the total number of
mitochondrial haplotypes decreased from 4 to 3. We
investigated the effect of a reduction in the number
of mitochondrial haplotypes on haplotype diversity.
Haplotype diversity, which is a measure of genetic
variation within a population, is calculated based on
the frequency of mitochondrial DNA allelic variants.
A mitochondrial haplotype is a specific combina-
tion of alleles. For example, the m.15714C* allele
is found in sows with haplotypes 4 (TCCC*CA),
C (TCTC*CA), and I (TCTC*TA). The disappearan-
ce of a genealogical family with haplotype / does
not eliminate the m.15714C allelic variant from the
population. Moreover, sows with haplotypes 4 and
C were the most abundant in the herd. Thus, the loss
of the maternal line with haplotype / did not reduce
the level of haplotype diversity in the Myrhorod
breed population; on the contrary, it increased from
(h=0.077) in 2011 to (A=0.153) in 2017. This may
also be related to a very small size of the herd. Under
such conditions, even a minimal change in herd size
could have had very significant consequences.

The disappearance of the genealogical family with
haplotype L (TCTCT*A) did not significantly affect
the frequency of the m.15758T* allele, since this al-
lele is also present in the unique allele combination
of haplotype O.

Within the herd, the frequency of the m.15758T
allele (¢=0.120) carried by animals with haplotype /
in 2011 was nearly offset by animals with haplotype
0 (¢=0.083) in 2017. Paradoxically, due to this, the
level of haplotype diversity in the Myrhorod breed
population increased from (£=0.077) in 2011 to
(h=0.153) in 2017. This may also be a consequence
of the small population size. Under such conditions,
each individual has a very large influence on allele fre-
quency fluctuations. A significant change in haplotype
diversity was observed only for SNP m.15714T>C
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Fig. 3. A sow with piglets of the last autochthonous herd
of the Myrhorod breed on pasture (State Enterprise
«Research Farm named after Decembrists» of the
Institute of Pig Breeding and Agricultural Produc-
tion of the NAAS, 2011)

(h?011=0.077; h?"7=0.153). As noted above, this is
associated with the disappearance of a genealogical
lineage carrying the 1 haplotype (TCTCT*A).

The observed variation in mitochondrial nucleotide
sequences in the Myrhorod pig herd reflects the ac-
tual genetic diversity. We determined a considerable
deviation from the expected variance (Vo?'/=0.157,
Ve?017=0.487) and (Vo??7=0.161, Ve’?!7=0.509).
Clearly, this is a general characteristic of the mito-
chondrial DNA control region (D-loop).

CONCLUSIONS

1. The assessment of the evolutionary divergence
among the haplotypes of Myrhorod pigs and their
evolutionary history demonstrates their affiliation
with European domestication events. The presence of
four mitochondrial haplotypes in this local breed sug-
gests the influence of introgression from domesticated
pigs or breeds that evolved in different geographic
regions of Europe.

2. In the development of the Myrhorod pig breed,
boars of the Berkshire, Middle White, Large White,
Large Black, and Tamworth breeds were used, none
of which contributed Asian mitochondrial haplo-

types.

3. Over two generations in the last autochthonous
herd of the Myrhorod breed, which was kept in con-
ditions of competition with modern transboundary
breeds, the total number of mitochondrial haplotypes
decreased from 4 to 3. The loss of the maternal line
with haplotype / did not reduce the level of haplo-
type diversity in the Myrhorod breed population; on
the contrary, it increased from (£=0.077) in 2011 to
(h=0.153) in 2017. In light of this, the preservation of
maternal lines with different haplotypes is of greater
practical importance for the genetic characterization
and management of small populations than haplotype

Fig. 4. Repair pigs of the last autochthonous herd of the
Myrhorod breed on pasture (State Enterprise «Re-
search Farm named after the Decembrists» of the
Institute of Pig Breeding and Agricultural Produc-
tion of the NAAS, 2011)

Fig. 5. A sow of the last autochthonous herd of the Myr-
horod breed (State Enterprise «Research Farm
named after Decembrists» of the Institute of Pig
Breeding and Agricultural Production of the NAAS,
2014)

T
B B\ i
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Fig. 6. A sow of the restored Myrhorod breed with pig-
lets (experimental station of the Institute of Pig
Breeding and Agricultural Production of the
NAAS, 2024)
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diversity. To conserve and restore the Myrhorod pig
breed, given its current status, measures based on
the search for original native genetic material of the
Myrhorod breed which has been introgressed into the
Large White, Poltava Meat, and Red White-Belted
breeds using the marker haplotypes we have identi-
fied may prove effective.
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Mera. [nenTndikyBaTu MiTOXOHJpiajbHi rarmioTUNN B
OCTAaHHBOMY aBTOXTOHHOMY CTaJi CBUHEH MHPTOPOACHKOL
TIOPO/IX, OL[IHUTH TaIIOTHIIOBE PI3HOMAHITTS, €BOJIIOLIHHY
JMUBEPICHINIO Ta CBOJIIOIINHY ICTOPIO MOPOAH IS KOPH-
TYBaHHS cTparerii ii BinHOBIeHHA. MeToau. biomoriuuauit
Matepiain Oyno 3i0pano y 2011 ta 2017 pokax (n=25) Ta
(n=284) BiamoBinHo. MiTOXOH/piaNbHI TaINIOTHIIH CBHHEH
BHU3HAUaJIH 3a AONOMOro MynbTunokycuoro IJIP-IT/IPD
anamizy (PCR-RFLP). Ionynamiiaui Ta cTaTUCTUIHUN
aHaJIi3u MPOBOIMIIN 32 JOMOMOTOIO POTPaMHOr0 3a0e3-
neyennst GENALEX 6. EBountoniiinuii anamni3 3xificHIoBaIn
B MEGA12. Pe3yabTaTu. 3a Ba MIOKOMIHHSA B OCTAHHBOMY
ABTOXTOHHOMY CTaJli MHPrOpPOACHKOi MOPOJH, SIKE BUPO-
IIyBajiocs B iHTEHCHBHUX yMOBAX, 3arajbHa KiTbKiCTh
MITOXOHJpiaIbHUX TaIUIOTHUIIB 3MeHIMiIacs 3 4 mo 3.
3HUKHCHHSI TCHEAIOTIYHOI POJAWHU 3 TarIoTUIIOM I He yCy-
Bae anenpHUH BapiaHT m.15714C 3 momynsimii, OCKiTbEKU
BiH 30epiraeTbcs y cBUHOMATOK 3 ramiotunamu 4 i C.
BTrpara maTepuHCHKOI JTiHI{ 3 TarIoTHIIOM / HEe 3MEHIINTIA
PiBEHB TarJIOTUIIOBOTO PI3HOMAHITTS B MOMYJISALI] MUPTO-
POICHKOI TOpOaH; HaBNaKH, BiH 3pic 3 (h=0.077) y 2011
poui no (h=0.153) y 2017 poni. AHani3 KUIBKOCTI 3aMiH
A30THCTUX OCHOB Ha CalT MiX ITOCIIIOBHOCTSIMH BHSIBHB
€BOJIONIWHY NUBEPrEeHII0 cepel MOCTiTOBHOCTEH, 10
BHM3HAYarOTh rarmioTunu. HaliHnxk4a eBonroniitHa quBep-
TeHIis (KUTbKICTh 3aMiH Ha caifT, d=0.058) cocTepiramacs
MiK IOCIIIIOBHOCTSAMH, 1[0 BU3HA4Yar0Th ramiorunu A i C.
Haii6inpma nuseprenuis (d=0.298) cnocrepiraiacs Mix
rammorunamu O, C Ta raroTunoM J1, skuil BAKOPUCTOBY-
BaBCsl sIK 30BHIIIHS rpyna (ayrrpyna). OuiHka AnBepreHuii
cepel TaIuIOTHITIB CBUHEH MUPTOPOACHKOI MOPON Ta iXHBOT
€BOJIOLIHHOT iCTOPIT MPOEMOHCTpYyBaJIa IXHIO TIPUHAJIEK-
HICTBh JI0 €BPOMEHCHKUX TOJi ogoMammHeHHs. [amioTum
asiiicekoro aukoro kabana (AF136564) ta moponu mMeiman
(AF136567), 1110 BUKOPHCTOBYBAJINCS SIK 30BHILIHS rpyna
y (QiTOTeHETHIHOMY aHalli3i, YTBOPIIA OKpeMy TilKy Ha
ONTUMAJILHOMY JIepEBi 13 3arajlbHOI0 JTOBXKHHOIO T1IKH
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(d=0.359), giTKO HEMOHCTPYIOUN AU(PEPEHITIAIiI0 MIXK €B-
pOTEHCHEKIMH Ta a3iCHKAMH MOIiSIMU OZOMAaIIHeHH. Tpu
3 mecTd gocaipkeHnx SNP — m.15616T>C, m.15714T>C
Ta m.15758T>C — BOIUHYIN Ha PiBEHb TAIIOTHIIOBOTO
PI3HOMAHITTS B MOMyNAIii MEpropoackkoi mopoau. Ce-
pexn moriMop(HUX aNeTbHUX BapiaHTiB MiTOXOHAPialbHOT
JHK SNP m.15714C (¢=0.960) 6y Haitgactimum y 2011
pori, a m.15758C (¢=0.917) — y 2017 poui. Criocrepi-
rajocs 3Ha4HE BIIXWJICHHS MK OUiKyBaHOIO Ta CIOCTE-
pexxyBanoro guctepcismu (Vo' =0.157, Ve?!7=0.487)
ta (Vo?'7=0.161, Ve’’"7=0.509). Bucuoku. 1. Oninka
€BOJIIONIHHOT TUBEPreHIii cepe/l raluIOTHITIB CBUHEH MUP-
TOpOJICEKOI MOPOU Ta iXHBOT €BONIONIHHOT icTOpil ne-
MOHCTpY€E TXHIl 3B’SI30K 3 €BPONEHCHKUMHU MOMISIMH OJ1-
oManrHeHHs. HasiBHICTh YOTHPHOX MITOXOHJApiajbHUX
TaluIOTHUINB Y il JIOKAIBHIH MOPOJi CBIYUTH NMPO BILIUB
IHTpOTrpecii BiJl 0JOMalIHEHUX CBHUHEH abo mopin, siKi eBo-
JIIOLIOHYBaJIM B Pi3HUX reorpadiuHux perioHax €BpOIH.
2. Ilig yac BHUBEJCHHS MUPTrOPOJCHKOI MOPOIM CBUHEH
BHUKOPHCTOBYBaJIM KHYPIB OEPKIIUPCHKOI, cepeHbol 011101,
BeJIMKOT 01101, BEIUKOT YOPHOI Ta TEMBOPTCHKOT MOPif,
JKOJICH 3 SIKMX HE MIT MepeaTy a3ificbki MITOXOHpiaibHI
ramiaoTuny. 3. 3a ABa MOKOJIHHS B OCTAHHbOMY aBTOXTOH-

HOMY CTaJli MUPTOPOJICHKOI MOPOJH, IO YTPUMYBAIOCS
B yMOBaxX KOHKYPEHIIil i3 Cy4YaCHUMH TPaHCKOPIOHHUMHU
MIOpPOJIaMH, 3arajbHa KUTbKICTh MITOXOHIpiaJbHUX Tario-
TumiB 3MeHmmIacs 3 4 1o 3. [lapagokcanbHo, aje piBeHb
rarjoTHIIOBOTO PI3HOMAHITTS B IOMYJISALIT MUPrOPOICHKOT
MOPOJIM 3pic Miclisi BTpaTH MaTepHHCHKOI JiHIT 3 ramio-
tunoM [. 3 ornsny Ha 1e, 30epexeHHS MaTePUHCHKUX
JMiHIA 3 PI3SHUMH TAIJIOTUIIAMHU Ma€ OUIbIIe MpaKTUIHE
3HAUEHHS JUIsl TEHETUYHOT XapaKTePUCTHKH Ta YIPABIIHHS
JIOKAJBHOIO TOPO/IOI0, HIK TaluIOTHIIOBE PI3HOMAHITTS.
4. Jlnia 30epekeHHs Ta BiIHOBJICHHS MUPIOPOACHKOT T10-
pOAM CBUHEH Y HUHINIHIN CUTYaIil HaHOIIbII €pEeKTHBHIM
i IXO0M MOXe OyTH TOH, IO TPYHTY€ETHCS HE HA IMOIIY-
Ky OpPHUTiHAJIBHOTO JIOKAJIbHOTO T€HETHYHOTO Marepiaiy,
a Ha igeHTH(IKaii Ta BUKOPUCTAaHHI BUSBICHUX HAMHU
MapKepHHX TaIUIOTHIIIB, SKi IHTPOTPECYBaIH 10 BEIH-
Koi OiJ101, rmosiTaBChbKOT M’SICHOT Ta 4epBOHOI Oinonoscoi
mopii.

KnarwuoBi ci1oBa: cBUHI, MiTOXOHpiaTbHI TaNJIOTHIIH,
ramioTHIIOBE PI3HOMAHITTS, MUPTrOPOJChKA MOPOJIA, JI0-
KaJIbHa TIOPOJIa, BiTHOBIICHHS OPOJIH, TCHETUYHA XapaK-
TepUCTHKA.
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