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The purpose of our work was to study the polymorphism of genes associated with disease resistance and to search for their
associations with productive traits in the population of the Ukrainian Large White pigs. For this study, 50 pigs were used, observa-
tions and measurements were carried out at the age from birth to 180 days. Genetic studies were carried out in a certified laboratory
of the Institute of Pig Breeding and Agroindustrial Production. In the study of fucosyltransferase 1 and solute carrier family 11
member 1 genes, polymorphism was found in three of the five analyzed loci. In the Ukrainian Large White subpopulation of pigs
the informativeness of these gene polymorphisms was at the optimal level for associative analysis, Polymorphism Information
Content was greater than 0.3 in two loci. A sufficiently high level of Polymorphism Information Content indicates the value of this
breed to preserve the biodiversity of pigs. The distribution of genotypes at some loci of the solute carrier family 11 member 1 gene
was characterized by a deviation from the theoretically expected one due to the increase in the frequency of the heterozygous
genotype. There was also a statistically confirmed deviation of the genotypes’ distribution from the normal and polymorphism
fucosyltransferase 1 gene, but in this case in the direction of increasing the frequency of both homozygous variants. These results
indicate the presence of a certain selection pressure on the mentioned polymorphisms and their possible impact on productive traits.
The influence of solute carrier family 11 member 1 gene polymorphism on the weight of pigs at the age of 120 and 180 days, the
average daily gain recorded in the period 28-120 days and from birth to 180 days, as well as on the backfat thickness, was estab-
lished. The preferred genotype is TT, which can be used in breeding to obtain more productive animals with increased disease
resistance, but in the selection of animals at this locus, it is necessary to control the backfat thickness and prevent breeding of pigs
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that may worsen this trait.
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Introduction

Despite research having confirmed the influence of the genetic com-
ponent on the resistance of animals to infectious diseases, this aspect has
not been given enough attention until recently (Adams & Templeton,
1998; Xie et al., 2018). The issue of finding and using methods of animal
disease prevention without the use of antibiotics has become particularly
relevant after the adoption of Regulation (EU) 2019/6 of the European
Parliament and of the Council of 11 December 2018 on veterinary medi-
cinal  products and  repealing  Directive  2001/82/EC
(http://data.europa.ew/eli/reg/2019/6/0j).

Pig breeding practice shows that clinically healthy and resistant ani-
mals generally have higher productivity compared to animals prone to
various diseases (Rudoman et al., 2017a). Susceptibility to infectious
diseases depends more or less on the genetic component of the animals.
Infectious diseases are difficult to cure and cause significant economic
losses in livestock species. Selective breeding is used to increase resistance
against infectious disease and it may prove to be an economical and sus-
tainable practice. Genetic methods, such as selection of disease resistance
in the pig, have not been widely used (Devi et al., 2018). Among the genes
associated with animal resistance, solute carrier family 11 member 1 gene
(SLC1141) and fucosyltransferase 1 gene (FUTI) are studied well
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enough. SLC11A41 is a candidate gene that affects the overall resistance of
pigs to disease (Cellier et al., 1994; Bhanita Devi et al., 2017). It is a mem-
ber of the solute carrier family 11 encoding a multi-domain integral mem-
brane protein (Fleming et al., 1997; Braliou et al., 2019) and is involved in
iron metabolism and host resistance to certain pathogens (Gunshin et al.,
1997; Braliou et al., 2019). It is a divalent metal ion (Fe*", Zn**, and Mn’")
transporter located in the membranes of early and late endosomes/ phago-
somes and lysosomes in macrophages. From there, it pumps the metal
ions out of the microbiophorous phagosomes (Blackwell et al., 2003;
Braliou et al., 2019). Various polymorphisms in SLCI1A1 have been
investigated regarding their role in disease susceptibility to tuberculosis
(Holder et al., 2020; Li et al., 2022), brucellosis (Sahraoui et al., 2020) but
insufficient research has been conducted on the relationship of these po-
lymorphisms and the productive qualities of animals (Pires et al., 2021).
The FUTI gene is primarily associated with resistance to colibacterio-
sis. This disease is one of the most common infectious diseases in pig
breeding in Ukraine (Rudoman et al., 2017a; Matsenko et al., 2019). Ac-
cording to the results of studies conducted in different years, the proportion
of colibacteriosis among other infectious diseases ranges from 11.3 (Go-
lovko et al., 2019) to 23.8% (Yakubchak et al., 2014). In addition to pig
production, colibacteriosis is also a significant problem in the poultry and
livestock industries (Vasylieva, 2016). The problem of colibacteriosis is
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also dealt with in other countries with a high level of management in the
pig industry (Richards et al., 2005). The disease is widespread both in
traditional and industrial pig farms and causes great economic damage.
Antimicrobials used in animal production in Europe are often the same or
belong to the same classes as those used in human medicine. Therefore,
antimicrobial resistance is a major undesirable side effect of antimicrobial
drugs’ use both in humans and animals. In this regard, some Escherichia
coli strains are an example of zoonotic bacteria that can be ingested by
humans with food of animal origin. It was found that from 2005 to 2015
the number of most commonly used antimicrobial drugs to which E. coli
strains isolated from pigs developed resistance increased from 5 to 11
(generally 24 antimicrobial drugs were tested). Among the drugs to which
high resistance was developed were amoxicillin, cefquinome, cefotaxime,
nalidixic acid, colistin, tiamulin, flumequine and streptomicin (Dimitrova
& Yordanov, 2020). Treatment and control of colibacillosis in animals is
mainly based on antibiotic therapy, the result of the widespread use of
antibiotics is the emergence of resistance among bacterial strains.
The main factor in the pathogenicity of enteropathogenic E. coli is intimin
(Kupczynski et al., 2019). It is an adhesive protein of a pathogenic strain
that allows close adherence of bacterial cells to the intestinal villi and
causes obstruction of their structure and intestine inflammation. Currently,
the phenomenon of resistance among bacterial strains is a serious problem
in the treatment of both humans and animals and is widely publicized.
There is a growing need for alternative and effective methods, such as a
vaccine or plant extracts, to cope with these problems and to reduce the
use of antibiotics (Kupczynski et al., 2019). Another promising way to
solve the problem is to use genomic selection to create populations of
animals resistant to this discase (Tait-Burkard et al., 2018). Genome-wide
association studies have attempted to confirm associations found and
identify new genes involved in pathogenesis and susceptibility. Selection
of disease resistant animals for breeding might be the prophylactic meas-
ure of first choice (Devi et al., 2018).

Associations of the mentioned genes with disease resistance can af-
fect animal productivity and be breed-specific (Vashchenko et al., 2019).
However, the problem of the influence of resistance-related genes on the
productivity of pigs has not been sufficiently studied. Therefore, our pur-
pose was to study polymorphism of these genes and to search for their
associations with productive qualities in pigs of the Ukrainian Large
White breed.

Materials and methods

The study was performed using 50 pigs of the Ukrainian Large White
breed of the breeding herd at the “Plekhiv-Agro” farm. The farm is lo-
cated in Poltava Region of Ukraine. All experiments were conducted in
compliance with the requirements of the European Convention for the
Protection of Vertebrate Animals used for Experimental and Other Scien-
tific Purposes (Strasburg, 1985) and the Order of the First National Con-
gress of the Bioethics (Kyiv, 2001), as well as the law of Ukraine “On the
protection of animals against ill-treatment” No. 3447-IV as of 21/02/2006

Table 1

last amended on 04/08/2017. The study was approved by the Committee
for the Maintenance and Use of Animals of the Institute of Pig Breeding
and Agroindustrial Production.

The farm used fodder of its own production. Pigs were fed a diet in
accordance with the norms of feeding young breeding animals (Provato-
rov et al., 2007). Suckling piglets were fed prestarter feed which contained
15.4 MJ/kg of metabolic energy, 231 g of crude protein and 11.1 g of
lysine per 1 kg of dry matter. When growing from 20 to 40 kg of live
weight, the animals were given feed containing per 1 kg of dry matter:
14.4 MJ/kg metabolic energy, 200 g crude protein, 9.0 g lysine. When
growing from 40 to 80 kg of live weight the animals were given feed
containing per 1 kg of dry matter: 13.5 MJ/kg metabolic energy, 174 g
crude protein, 7.3 g lysine. Animals weighing more than 80 kg were fed
feed containing 1.2 MJ/kg metabolic energy, 163 g crude protein and 6.9
g lysine per 1 kg dry matter. Piglets were weaned from the sow when they
reached the age of 28 days. Backfat thickness was measured by a portable
digital Renco Lean-Meter device (Renco Corporation, USA) at the level
of 6-7th rib (Zhang et al., 2018). The measurement was carried out when
the pigs reached a weight of 100 kg. The average daily gains were calcu-
lated for the periods from birth to 180 days, 28120 days and 120-180
days. The body length of pigs was measured from the occipital crest to the
root of the tail.

Genetic studies were carried out in a certified laboratory of the Insti-
tute of Pig Breeding and Agroindustrial Production. Genomic DNA was
isolated from 400 pL of blood using “Chelex 100” (Walsh et al., 1991).
DNA typing was performed using PCR-RFLP technique (Hlazko et al.,
2001). A fragment of the SLC11A1 gene consisting of 536 bp was ampli-
fied using a pair of specific primers: forward: 5-
GCGTCAGTCTTCCCTGCTCAG -3 and  reverse:  5-
ACGGCAGTTACCACTCTCCATCT -3' (Tuggle et al., 2005). For
FUTI gene PCR amplification primers of the following structure were
used: forward: 5'- CCAACGCCTCCGATTCCTGT -3' and reverse: 5™
GTGCATGGCAGGCTGGATGA-3' (Rudoman et al., 2017b). PCR
reactions were performed in 25 pL (final volume) of the mixture contain-
ing 10-100 mg of genomic DNA, 200 nM of forward and reverse pri-
mers, 2.5 mM MgCl,, 0.25 mM of each of the INTPs and one unit of the
recombinant Taq DNA Polymerase (Thermoscientific (EU). PCR ampli-
fication program: 94 °C — 5 minutes; 35 cycles: 94 °C —40 s, annealing of
primers for SLC11A1 60 °C —40 s, annealing of primers for FUT1 62 °C
—405s,72°C—60s; 72 °C — 5 min. PCR was performed in thermocycler
“Tertsyk-2" (DNA Technology, RF). Avall and Hinfl enzymes were
used to restrict SLC11A1. When using the enzyme Hinfl genotypes at
positions 176 and 334 bp (counting from the beginning of the amplified
fragment) were determined using the patterns shown in Table 1, com-
posed of data (Tuggle et al., 2005) and information presented in NCBI
GenBank (Sus scrofa isolate, T. J. Tabasco, breed Duroc, chromosome
15, Sscrofall.1, whole genome shotgun sequence https:/www.ncbinlm.
nih.gov/nuccore/NC_010457.5?report=genbank&from=120434100&to=
120446396).

Patterns for identification of genotypes according to the length of restriction DNA fragments SLC/1A41 gene

Alleles of the first chromosome, Alleles of the second chromosome, Genotype Genotype
Length of DNA fragments, bp  allele name (nucleotide in position 176 allele name (nucleotide in position 176 . iton 176 . ition 334
... nucleotide in position 334) ... nucleotide in position 334) 1mposttion 1mposttion
76, 100,360 AG...0 AG...0) GG CC
76, 100, 155,205, 360 AG...0 B(G...T) GG CT
76, 100, 155,205 B(G...T) B(G...T) GG T
76, 100, 360,436 D(A...O) AG...0 AG CC
76, 100, 155,205,436 D(A...0) B(G...T) AG CT
76, 100,205,231, 360 C(A...T) AG...0) AG CT
76,100, 155,205,231 CA..7 B(G...T) AG T
100,436 D(A...0) D(A...0) AA CC
100, 205,231,436 D(A...O) CA...D AA CT
100,205,231 CA...D) CA...T) AA T

The amplification fragment of the FUT gene was restricted with the
enzyme HspAl (Thermo Fisher Scientific, Lithuania), which caused the
appearance of restriction fragments corresponding to the following geno-
types of the FUT1 gene: AA — 161 bp, GA — 161, 117, 44 bp, GG — 117,

44 bp. The allele frequencies, genotype frequencies and Polymorphic
Information Content (PIC) were calculated using GenAlEx 6.0 software
(Peakall, 2012). Reliability of the differences between the observed geno-
types frequencies and expected genotypes’ frequencies was calculated
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using Chi-square test. Data processing was performed using
SAS/STAT(R) 15.1 statistical software (SAS Institute Inc. (2018).
SAS/STAT(R) 15.1 User’s Guide. Cary, NC). The tables show the arith-
metic mean values and their standard errors (x + SE). The significant of
differences between the genotypes was assessed using single-factor analy-
sis of variance (ANOVA). Fisher’s F-test was used to assess the ratio of
intergroup and intragroup variability. Differences were considered signifi-
cant at P <0.05.

Results

In the Ukrainian Large White pig subpopulation, the HinfI restriction
sites at positions 176 and 334 bp in the amplified fragment of the
SLC11A1 gene was characterized by polymorphism. At the same time, in
the Avall restriction site of the studied gene fragment in Ukrainian Large
‘White polymorphism was not detected. The FUT! gene was also charac-
terized by polymorphism with a predominance of the allele G (Table 2).

Table 2
Distribution of allele and genotype frequencies and the level of heterozygosity for the studied genes in the subpopulation of Ukrainian large white pigs
o Polymorphism
Locus/polymorphism Distribution O.fauele Distribution of genotype frequencies Ve Information

frequencies Content

SLC11A1/Hinfl A=011 AA=000 AG=022 GG=0.78 0382 0.180

Position 176 G > 4 G=0.89 (0.01) (0.20) (0.79) ) )

SLC11A1/Hinfl C=035 CC=0.02 CT=0.66 TT=032 10.150%* 0350

Position 334 C> T T=065 0.12) (046) 042) ) :

SLC11AI [Avall A=0.00 _ _ _

Position 72 G > 4 G=1.00 AA=000 AG=000 GG-100 B B

SLCI1AI /Avall A=1.00 _ _ _

Position 364 G> 4 G=0.00 AAZL00 AG=000 GG=000 B B
A=027 AA=0.14 GA=026 GG=0.60 "

FUTI g307G>4 G=073 007) (040) 053) 5.795 0.320

Notes: 1) the expected frequency of the genotype, calculated according to Hardy-Weinberg’s law, is given in parentheses; 2) values of * were determined to assess the probabili-
ty of deviation in the actual frequency distribution of genotypes from the expected one; * P < 0.05; ** P < 0.01; 3) for loci SLC11A41 /Avall Position 72 and SLC11A1 /Avall
Position 364 calculation of % and Polymorphism Information Content is not possible due to lack of polymorphism.

The maximum G allele frequency was observed in positions 72
(SLC11A41/Avall) and 176 (SLC11A1/Hinfl) of the amplified fragment.
In position 334 (SLC11A41/Hinfl), the maximum frequency of heterozy-
gotes was found. The established distribution of genotypes by
SLC11A1/Hinfl 334 was characterized by a deviation from the theoretical-
ly expected one due to the increase in the frequency of the heterozygous
genotype. The FUT1 g307 G > A polymorphism also showed a statisti-
cally confirmed deviation of the genotype distribution from the normal in
the direction of increasing the frequency of both homozygous variants.
These results indicate the presence of a certain selection pressure on the
above polymorphisms, their possible impact on the manifestation of pro-
ductive traits. Informativeness of the SLC1 14 1/Hinfl 334 and FUT1 g.307

Table 3

G > A polymorphisms in the Ukrainian Large White subpopulation was
at the optimal level for associative analysis, Polymorphism Information
Content = 0.350 and 0.320, accordingly. At the same time, all other poly-
morphisms could not be involved in the associative study in this Ukrainian
Large White subpopulation due to their homozygosity or low level of
polymorphism.

The results of the association analysis polymorphism of the SLC1141
(HinfI position 334) and FUT! (SNP g.307 G > A) genes with the pro-
ductivity traits of Ukrainian large white pigs are presented in Table 3.
Inthe Ukrainian large white subpopulation the CC genotype for the
SLC11A1 / Hinfl 334 polymorphism was represented by only one animal
and was not included in the association analysis.

Association of SLC11A1/Hinfl 334 and FUT1 g.307 G >A polymorphisms with productivity traits of Ukrainian Large White pigs (x + SE)

SLC11A1 atposition 334 FUTI
Productive traits Genotype F p Genotype F P
CT(n=33) TT (n=16) AA(=7) AG(n=13) GG (n=30)
Weight at birth, kg 1476+0.044  1.506+0.060 145 0245 1.343+0.111 1531+0.071 1513+0043 154 0225
Weight at 28 days, kg 7.883+0.163  8.046+0202 057 0567 7919+0371 7.698+0288 8.017+0.149 057 0.568
Weight at 120 days, kg 50.38+049 52.14+062 444 0017 51.09+1.35 49.99+0.72 51.15+052 075 0476
Weight at 180 days, kg 9360+1.10  9864+231 366 0033  97.60+255 94224185 9477+155 046 0634
Average gain from birth to weaning at 28 days,g =~ 228.84+527  23585+691 142 0252 23487+1356 22025+845 23349+£510 1.00 0376
Average daily gain for the period 28-120 days,g =~ 548.09+£537  565.80+4.62 389 0027 550.86+1244 545.14+785 556.67+£526 0.72 0490
Average daily gain for the period 120180 days,g  716.72+1826 770.00+33.86 143 0250 76595+3039 736.54+34.15 72272+2233 039 0678
Body length at 180 days, cm 117.73+£1.18  11731+241 036 0697 11743177 11800+£227 11723+151 004 0958
Withers height at 180 days, cm 7061 +1.15 7213+£179 052 0596  70.71+255 6946+176  7207+127 069 0.506
Chest circumference at 180 days, cm 101.73£141  9706+184 196 0153  10057+257 10231+£196 9930+159 063 0535
Backfat thickness at weight of 100 kg, mm. 1926+056  22.82+081 722 0002  20.89+1.53 2040+0.81 20.19+0.71 010 0.903
Average daily gain from birth to 180 days, g 51082+603 53798+1233 371 0032 53239+13.57 51439+10.17 51692+839 045 0638
Age of reaching weight of 100 kg, days 19023+£1.82  183.79+320 285 0068 183.78+344 189324287 189.18+232 065 0.529

The influence of the SLCIIA1/Hinfl 334 polymorphism on the
weight of pigs at the age of 120 and 180 days, the average daily gain re-
corded in the period 28120 days and from birth to 180 days, as well as on
the backfat thickness, measured at a live weight of 100 kg, was estab-
lished. Regarding FUT! 2.307 G > A no statistically confirmed effect of
this polymorphism was detected on any of the studied features.

Discussion

Allele A of FUT1 gene is prevalent in the native wild boar population
with a frequency of 65.12% (Le et al., 2021). In breeds that are more
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adapted to improved technologies, the frequency of the A allele is re-
duced. When studying the FUT! gene on 174 Pudong white pigs, the
results showed that their respective genotype frequencies AA, AG, and
GG were 0.052, 0448, and 0.500. The frequency of the A allele is 0.276
and the frequency of the G allele is 0.724 (Zhang et al., 2013). In experi-
ments on Yorkshire piglets (Luc et al., 2020) AA genotype was found in
six animals from 613 (0.98%), GG in 470 (76.67%), and AG in 137
(22.35%). Consequently, the frequency for allele A was 12.15%, whereas
the frequency for allele G was 87.85%. Research conducted in Italy (Ge-
raci et al,, 2019) found the frequency of the resistance-associated alleles
for the four polymorphisms was usually higher in all local pig breeds,

227



indirectly supporting a higher rusticity of autochthonous breeds, compared
to commercial populations.

The low frequency of FUT! A allele was observed in Duroc, Lan-
drace, and Large White pigs (Ruan et al., 2013) with values of 0.278,
0.061, and 0.092, respectively. However, the AA genotype was absent in
Asian local pigs breeds that did not have a high growth rate and thin back-
fat (Cuong et al., 2012) and the statement that low frequencies of resistant
animals with AA genotype is characteristic of pigs from western countries
alone is unreasonable. The relative low frequency of the A allele in ani-
mals of more productive breeds created the prerequisites for testing the
effect of the allele on productivity. However, selection during 6 years for
the resistant allele of FUT7 AA and increasing the proportion of resistant
animals from 8 to 35% in commercial pig herds of the Pig Improvement
Company did not lead to a decrease in productivity (van der Steen et al.,
2005).

Pigs of the Ukrainian Large White breed used in our research belong
to the group of breeds with improved productivity, adapted to breeding in
large pig farms. That explains why the observed highest frequency of the
FUTI GG genotype was expected. The frequency of AA genotype in our
research was 7.5 times less compared to frequency of GG genotype.
The frequency of the A allele compared to the G allele was 2.7 times less.
This is consistent with data from other researchers.

The Slcllal genotypes’ and alleles’ frequency has been studied less
compared to FUTI. According to studies (Tuggle et al., 2005), 176 pigs
were tested; as a result, the following allele frequencies were established:
in the Slc1al HINF 176 locus, the frequency of the A allele was 0.540,
and that of the G allele was 0.460; in the Slc//al HINF 334 locus, the
frequency of the C allele was 0.09, and that of the T allele was 0.91. In our
studies, allele C also had a lower frequency compared to T, but only by
1.86 times, the difference between frequencies was not as large as in Tug-
gle’s studies.

There is a large number of studies researching the effect of SLC1141
and FUTI genes polymorphism on animal immunity (Dai et al., 2017;
Liu et al., 2017; Prajapati et al., 2017, Bosewell et al, 2018; Wen et al.,
2018; Ardiyana et al., 2020). It is well known that pigs with better disease
resistance may have better growth, greater weight and better feed conver-
sion (Tuggle et al., 2005), but the question of the relationship between the
polymorphism of these genes and pig productivity has not been studied
enough, the studies are fragmentary.

In the experiments, a positive effect of the FUT1 AA genotype on the
reproductive qualities of sows was also established (Kim et al., 2013). The
survival rate of piglets with genotype AA was almost two times greater
than piglets with GG genotype. This study gave reason to use the FUT]
polymorphism as a marker for selection programs to improve post-wea-
ning piglet survival.

Also, the positive effect of the FUTI AA genotype was observed in
studies on Yorkshire pigs (Zhu et al., 2014). The age of reaching 100 kg of
AA genotype pigs was shorter by 4.23 days (P < 0.05) than that of ani-
mals with AG genotype, whereas backfat thickness and depth of longis-
simus dorsi were similar. On the contrary, in another experiment on York-
shire pigs (Luc et al., 2020), no significant effect of gene polymorphism
on different types of productivity was found. In research the body weights
at birth, weaning, initial fattening period, and final fattening period were
collected from 611, 516, 479, and 418 animals, respectively, whereas
backfat thickness, depth of longissimus dorsi, and lean meat percentage
were recorded from 328 animals. The effect of FUT! genotype was not
observed for all production traits (P > 0.05), whereas final body weight
and depth of longissimus dorsi were significantly different between fe-
males and males (P < 0.05).

FUTI was used in marker-assisted selection (MAS) in a few pig
populations of Italian Large White pigs (Geraci et al., 2019). After that,
since interactions or antagonism between growth, innate immunity and
disease resistance traits could exist, their work investigated whether dise-
ase resistance gene markers could affect seven production traits (average
daily gain, back fat thickness, lean meat cuts, feed gain ratio, ham weight,
visible intermuscular fat and ham weight loss at first salting) and 15 hema-
tological parameters in about 550 performance tested Italian Large White
pigs. Association analyses carried out in Italian Large White pigs for pro-
duction traits, meat quality or haematological parameters under investiga-

228

tion showed no significant effect of any genotyped polymorphisms (Gera-
cietal,2019).

Among the works in which the FUT! gene was studied we can note
the work (Rudoman et al., 2017b) in experiments on the Ukrainian Large
White breed of pigs, the same breed of pigs as in our research.
The correlation was established of SNP g.307 G > A locus FUT1 with the
average daily gain of animals, the age of achieving live weight of 100 kg
and the fat depth at the level of 6-7th rib, as well as the correlation of
individual genotypes of the mucin 4 gene with the average daily gain and
the age of reaching live weight of 100 kg.

However, in our research, the effect of FUT7 SNP g.307 G> A on all
studied productive traits was not detected. This fact can be explained by a
certain dynamic of the genetic markers’ associations with productive traits,
which is connected with different selection methods used in different
periods of population existence.

At the same time, the SLC11A41/Hinfl 334 polymorphism was found
to be associated with the average daily gain of pigs and their weight at 120
and 180 days of birth, and the preferred genotype to improve these traits is
TT. However, pigs with this genotype were characterized by the largest fat
depth, which negatively affects their breeding value. Our results, which
indicate a relationship between greater fat depth and better disease resis-
tance, are consistent with data from other researchers who argue that ab-
original breeds often have better resistance (Wu et al., 2008; Proudfoot
etal., 2019; Huang et al., 2020) but bigger fat depth (Chen et al., 2012;
Nevrkla etal., 2017).

The high level polymorphism in 3 loci out of 5 studied in pigs of the
Ukrainian LW breed is consistent with studies (Yan et al., 2004; Wu et al.,
2007; Vashchenko et al., 2019) which indicate that local breeds of pigs are
characterized by greater genetic variability compared to industrial breeds.

The significant deviation of the observed distribution of genotypes by
SLC11A1/Hinfl 334 polymorphism from the expected greater number of
hybrids (Table 2) may be explained by the fact that hybrid animals com-
bine higher average daily gains with low backfat depth (Berezovskyy
etal., 2021) and such animals are given priority in further breeding.

Conclusions

It was found that the SLC11A1 gene polymorphism affects the ave-
rage daily gain of pigs and their weight at 120 and 180 days after birth.
The preferred genotype at position 334 restricted by Hinfl is TT, which
can be used in breeding to obtain more productive animals with increased
resistance to disease, but pigs with this genotype was characterized by the
largest backfat depth, which adversely affects their breeding value. There-
fore, when selecting animals for this locus, it is necessary to control the fat
depth and not to allow the breeding of those pigs that may worsen this
trait.

The Ukrainian Large White breed has a fairly high level of polymor-
phism by the genetic markers SLC11A41/Hinfl 334 and FUT1 SNP g.307
G > A. Polymorphism Information Content > 0.3 indicates the value of
this breed to preserve the genetic diversity of pigs.

This study was carried out with the support of the National Academy of Agrarian
Sciences of Ukraine funded by the budget project “Innovative technologies of breed-
ing, industrial and organic production of pig products.” The subproject was “To
develop modem systems of selection and hybridization using molecular genetics
methods”, state registration No. 0116U005008.
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