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In the study, the allelic effect of single nucleotide polymorphisms of SNPs was
determined to estimate fattening productivity in a herd of hybrid gilts (n=101) (Large
White x Landrace) x Maxgro. The studied herd of hybrid gilts was obtained as a result
of direct (Large White x Landrace) and reciprocal crossing (Landrace * Large White)
with boars of the Maxgro terminal line. We conducted a population analysis of poly-
morphisms by melanocortin genes 4 MC4R (c.1426 A>G), cathepsin D CTSD (g.70
G>A), and ryanodine receptor 1 RYR1 (g.1843 C>T) using software GenAlIEX6. To
genotyping a herd of hybrid gilts, 2 experimental groups were selected: control (uncas-
trated) in quantity (n=56) and experimental (immunologically castrated) (n=45) grown
in conditions of LLC SPE «Globinsky Pig Farmy. Laboratory tests are carried out in
the laboratory of genetics in the Institute of Pig Breeding and Agro-Industrial Produc-
tion of the NAAS of Ukraine. Due to the fact that information about polymorphism on
the above SNPs in the population uncastrated and immunologically castrated herd of
hybrid pigs which are breed in Ukraine is absent, this requires breeding work involving
marker-associated selection on the inside of the breed base, to find out which alleles
will be determined as desirable in the marker selection of hybrid pigs. Marker breeding
is an effective tool in improving fattening qualities for the pig industry - modern com-
mercial lines of pigs. Therefore, we decided to carry out the typing of an experimental
herd of hybrid gilts. The results of genotyping will provide useful information for the
selection of the commodity population of hybrid pigs for fixing the desired useful signs
of the genotype. Polymorphism of the SNPs studied MC4R (c.1426 A>G), CTSD (g.70
G>A), and RYR1 (g.1843 C>T) is determined by the method of PCR-RFLP analysis.
Thus, a breed character was established distribution of frequencies of encounter ability
of alleles of investigated SNPs.

Keywords: hybrid gilts, (Large White x Landrace) x Maxgro, native, im-

munologically castrated, SNP, MC4R (c.1426 A>G), RYR1
(9.1843 C>T), CTSD (9.70 G>A), PCR-RFLP analysis, ADG,
AGE100.
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Public appearance in banning surgical castration of pigs rises over animal wel-
fare fears. Therefore, it is relevant to study possible methods for preventing the smell of
boar in the meat and fat of pigs. A sustainable alternative as opposed to surgical and
immunological castration of pigs there is selection at the genetic level in the pleiotropic
period. Since the smell of boar is associated with reproductive hormones, it is important
to take into account the possible negative lateral effects: change in behavior, and
delayed puberty. Scientists (A Van den Brocke, M Aluwé, et al. 2015) it is reported that
the marker of the receptor melanocortin-4 (MC4R) can be used to reduce the smell of
boar in pig fat [8]. The concentration of three components is investigated (A Van den
Broeke, M Aluwé, et al. 2015) causing the smell of boar: androstenone (0.044); indole
(0.006), and scatole (0.049) were significantly higher in fat pigs with genotype MC4R*/
compared to MC4R®® [9]. MC4R gene polymorphism can be used as a marker without a
negative impact reproductive characteristics of pigs. Genetic selection in preventing the
production of a specific smell of boar requires a management strategy to reduce the per-
verse effects in the herd of hybrid pigs. Cathepsin D gene localized at the p-telomere
end of SSC2. The CTSD gene covers about 9 thousand base pairs and has 9 exons and 9
introns - GT/AG [10,5]. CTSD gene encodes lysosomal-aspartyl protease. Transcription
of the gene with sites that serve as a start site for estrogen-regulating transcript [1]. Pigs
with AG genotype had lower average daily growth and more days in reaching a live
weight of 100 kg different from pigs with monomorphic genotype. Pigs with the AA
genotype had higher levels of meat qualities and lower spitz thickness compared to pigs
with the GG genotype [5].

The RYRL1 gene (receptor ryanodine 1) of pigs is the main gene responsible for
the quality of meat. But its effect on fat content and the place of fat deposition are less
well known. The mutation (PSS) in this gene is responsible for a sharp deterioration in
the quality of meat. Mutation (c.1843T) impairs fat distribution between dorsal and ab-
dominal fat which have a different value in the processing of meat [6]. PSS - is inherited
as an autosomal recessive dysfunction that has been clearly demonstrated and associated
with a single point mutation (c.1843T) (Arg615Cys) in the Ca2+ release channel at the
sarcoplasmic reticulum RYR1, where the susceptible mutant allele is denominated
RYR1T[2,7]. Scientists (Fujii et al. 1991, Bates et al. 2012) it has been investigated that
the recessive version of the (c.1843T) is responsible for the tendency to stress and the
occurrence of PSE meat (pale, soft, exudative). Compared to pigs that are homozygous
by the genotype RYR1C allele RYR1T is associated with the deposition of fat in the low-
er abdomen. Heterozygous pigs RYR1CT tended to secrete adipose tissue in dorsal fat.
However, the effect on the distribution of fat does not depend on the overall fatness of
the pig [4,6]. The result of the study (MacLennan et al. 1990) on variants of RYRL1 pigs
helped explain the molecular background of a malignant human tumor -
hyperthermia.The fatnesss of pigs is considered as a model phenotype for the study of
complex human obesity similarity in body size, physiology and diet between humans
and pigs (Lunney 2007, Switonski et al. 2010). The benefits of this species as a model
in studies on obesity-related diseases, including diabetes type 2, it was justified (Ko-
gelmann et al. 2013). (Neeland et al. 2012) it has been shown that a person has an ex-
cessive accumulation of abdominal fat is the best marker of risk of prediabetes and type
2 diabetes mellitus than general obesity. Therefore, the analysis of the effects of geno-
types RYR1 (c.1843) on weight and deposition of visceral and subcutaneous fat in mod-
ern commercial pig lines is still an urgent issue. This is closely related to the well-being
of pigs and people consuming pork products which is the result of a mutant allele
(c.1843T). Therefore, the search and identification of DNA markers associated with
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performance indicators in the studied groups of hybrid pigs are of particular relevance
due to the intensification of pork production technologies.

The aim of our work is to study the polymorphism of melanocortin genes 4
MCA4R (c.1426 A>G), cathepsin D CTSD (g.70 G>A), and ryanodine receptor 1 RYR1
(9.1843 C>T) in the herd of hybrid pigs (Large White x Landrace) x Maxgro based on
indicators of population-genetic variability.

Materials and methods of research. Gene polymorphism MC4R (c.1426
A>G), CTSD (g.70 G>A), and RYR1 (g.1843 C>T) studied in the stage of hybrid pigs
(Large White x Landrace) x Maxgro: uncastrated (n=56), immunologically castrated
(n=45). As a genetic material, bristles (hair follicles) were used from the ears of the pigs
studied. DNA release from bristles was carried out using Chelex-100 ion exchange resin
according to the method (Korinnyi S. M., Pochernyaev K. F., Balatsky V. M., 2005) [3].
The obtained samples were subjected to PCR amplification using primers (Table 1).

Table 1
Structure of genetic marker MC4R (c.1426 A>G), CTSD (g.70 G>A) and RYR1
(9.1843 C>T) for PCR amplification

Target Primer structure Amplification End | Size | GenBank
genes (5°—>3) program onuc | (pb) | accession
lease

MC4R | 298R-5- 94°C-3min.;31cycle: | Tag |l | 220, | NC_010443
(c.1426 | TACCCTGACCATCTT | 94°C-25min.;64°C- 150, | .5/397359
A>G) | GATTG 26sec.;72°C-40sec., 70

298F-5 - 72°C-2min.

ATAGCAACAGATGAT

CTCTTTG
CTSD | F: 94°C-3min.;31cycle: | Msc | 184, | NC_010444
(g.70 | GCTGTGCACCCTAGGA | 94°C-30sec.;58°C— | 117, | .4/494568
G>A) |AC 26sec.;72°C-40sec., 67

R: 72°C-2min.

TCGTCAGGTCCAGGAC

AAAC
RYR1(g | F:5/GTGCTGGATGTCC | 94°C-3min.;31cycle: |Hhal | 134, | NM_001001
1843 | TGTGTTCCCT-3/ 94°C25sec.;68,5°C— 84, | 534.1/3967
C>T) | R:S/ICTGGTGACATAGT | 26sec.;72°C-40sec., 50 18

TGATGAGGTTTG-3/ 72°C—2min.

The complete set of samples underwent PCR amplification. The reaction was set
to a final volume of 20puL, 1.0 pL MgClz, 0.25 pL of each primer, 1.25 pL of dNTP, 1X
reaction buffer NH2SOa, 0.5 uL of Taq DNA polymerase, ultrapure sterile water — 5.0
uL and the final volume of the template DNA10.5 pL. Thermocycling conditions were
installed according to (Table 1.). All amplifications were performed in conjunction with
negative control (distilled water). DNA fragment amplification was confirmed by elec-
trophoresis on 2% m/v agarose gel, stained with ethidium bromide (10 mg/ml), and vis-
ualized under UV light.

Enzymatic digestion was performed in a final volume of 15 pL, including 5 pL
(~ 0.1-0.5 pg of DNA) of the PCR product, 0.2 pL of Taq I, Msc I, Hha I endonuclease
(Thermo Fisher Scientific™) and 2.8 pL Buffer 10X, together with nuclease-free water
to reach final volume 7.0 pL. Samples were incubated at 65 °C, time - 1 hour 50
minutes for MC4R (Taql), and at 37 °C, time — 3 hours 10 minutes for CTSD (Mscl) and
RYR1 (Hhal). Electrophoretic separation of DNA fragments was carried out in 8% pol-
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yacrylamide gel in 1XTBE buffer, at current strength (5V/cm) gel length. Visualization
of restriction products was carried out by dyeing bromide ethidium and viewing on the
transilluminator in UV light.

Results of the study and their discussion. DNA typing of the studied groups
was carried out on the uncastrated (n=56) and immunological castrated hybrid pigs
(n=46) for SNP MC4R (c.1426 A>G), RYR 1 (g.1843 C>T) and CTSD (g.70 G>A).
DNA typing involves identifying allele gene variants alleles of which are characterized
by restriction fragments the size of base pairs (bp). Fragments of the resulting electro-
phoregram (Fig. 1.): Track 1-5 with genotype g.70%* (184, 117, 67 bp.). Track 6 with
genotype ¢.1426%C (70 bp.), 7 with genotype ¢.1426%¢ (150 bp.), 8,9 with genotype
€.1426™" (220 bp). Track 13 with genotype CC (134 bp.), 14-17 with genotype TT (84,
53 bp.).

Fig.1. Electrophoregram of restriction products Taq I locus DNA MC4R (c.1426
A>G); Mscl locus DNA CTSD (g. 70 G>A); Hhal - RYRI (g. 1843 C>T) y 8%
PAAG. Molecular mass marker pBR322/Mspl.

The analysis of fattening productivity was carried out according to the results of
control cultivation up to 100 kg according to the following indicators: age of reaching
live weight 100 kg (AGE100); fattening duration, days; average daily growth, g (ADG)
(Table 2).

Analyzing the results of fattening indicators, it can be argued that uncastrated
(n=5) (ADG=0.928¢/144day) and immunologically castrated gilts (n=5)
(ADG=0.966g/144day) with MC4R” genotype are characterized by a uniform growth
rate (AGE100) — 144 days. Immunologically castrated gilts (n=2) with MC4R®® geno-
type (ADG=0.735g/167day) have a difference in indicator (AGE100) — 8 days,
compared to uncastrated gilts (n=5) (ADG=0.778g/159day). Immunologically castrated
gilts (n=12) with MC4R"® genotype (ADG=0.924g/145day) predominate uncastrated
(n=8) by age reaching a live weight of 100 kg in 4 days and average daily growth of
0.72 g - (ADG=0.852¢/149day). The results prove that hybrid gilts 1 and 2 groups with
the genotypes MC4R”* and MC4RA® have a high rate (ADG) unlike gilts 1 and 2
groups with MC4R®® genotypes with a total difference (ADG=0.162g/17days).
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Table 2
Results of fattening indicators of herds of hybrid pigs (Large White x Landrace) x
Maxgro progenotyped by locus MC4R (c.1426 A>G), CTSD (g. 70 G>A) and
RYR1 (g. 1843 C>T)

Locus Uncas- | ADG, g AGE Immuno- | ADG, ¢ AGE
genotypes | trated 100kg/day | castrated 100kg/day
pigs pigs

MCA4RM 5 0.928 144 5 0.966 144
MC4R®C 5 0.778 152 2 0.735 167
MC4RA® 8 0.852 149 12 0.924 145
CTSD®® 6 0.770 159 1 0.808 151
CTSD®” 25 0.858 147 15 0.879 147
RYR1? 6 0.811 157 10 0.875 150
RYR1¢¢ 1 0.677 163 - - -

Progenotyped by a DNA marker CTSD®C® immunologically castrated pigs (n=1)
predominate uncastrated (n=6) in terms of average daily growth of 0.808g.per 38g. and
the age of reaching a live weight of 100 kg. 151 days 8 days earlier than uncastrated
(ADG=0.770g/159day). With the CTSD®* (n=15) genotype, the research team prevails
only by an average daily increase of 0.879 g. for 21 g. with the same indicator of reach-
ing the age of live weight of 100 kg (ADG=0.858g/147day).

The study group (immunological castrated) with the genotype RYR1'T
(ADG=0.875¢/150day) on 7 days earlier reached a live weight of 100 kg from the
control group (uncastrated) (ADG=0.811g/157day), with an advantage of 64g of
average daily growth. With the genotype RYR1CC, there were only uncastrated pigs (1
head) with an average daily increase of 6779 at the age of 163 days. No RYR1°C geno-
type was found among immunologically castrated pigs. This genotype in the study pop-
ulation among the uncastrated pigs - 7 heads and immunologically castrated - 10 heads
is an isolated case. However, animals with the polymorphic genotype RYR1'® have also
not been detected.

We counted the connection of genotypes by loci CTSD, MC4R and RYR1 with
an (ADG) during the fattening period of hybrid gilts (Large White x Landrace) x
Maxgro (Table 3.).

Intra-breed average (X) for hybrid gilts with genotype ¢.1426%C 0.776 g with
arithmetic mean deviation £Sx 0.024198. For animals with genotype ¢.1426"® 0.897 g
with arithmetic mean deviation £5Sx0.020992. The average (ADG) by intra-breed type is
0.947 g with an arithmetic mean deviation of £5x0.015786 for animals with genotype
.1426”A. For hybrid pigs with genotypes c.1426%®, ¢.1426”°, c.1426"*, Fisher's
reliability criterion is 0.00017*** (*** - p<0.01), what the indicator of the force of
influence indicates D2 — 66.61. Hybrid pigs with genotype g.70% indicator (ADG) is
0.776 g with £Sx 0.024198. For animals with the genotype g.70%A, the indicator (ADG)
is 0.866 g of the + Sx 0.013478. For hybrid pigs with g.70°* genotypes, .70 Fisher's
reliability criterion is 0.010*** (*** - p<0,01), what the indicator of the force of
influence indicates D2 — 15.83. The intra-breed average (X) for hybrid gilts with
genotype g.1843™" (ADG) is 0.851 3 +Sx 0.02088. For animals with genotype g.1843°¢
(ADG) is 0.677. Fisher's credibility criterion for hybrid gilts with genotypes g.1843°¢,
0.1843'" is 0.0613, what the indicator of the force of influence indicates N2 — 27.27.
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Table 3
Connection of genotypes by loci MC4R, CTSD and RYR1 with an average daily
increase during the fattening period of hybrid gilts (Large White x Landrace) X
Maxgro (n=101)

Locus X+Sx X£Sx X+Sx N2,% p
GG/CC GA AA/TT

CTSD |0.776+0.024198 | 0.866+0.013478 - 15.83 | 0.010
47 goals ookl
MC4R |0.766+0.022172 | 0.897+0.020992 |0.947+0.015786| 66.61 | 0.00017
37 goals ookl
RYR1 0.677 - 0.851+0.02088 | 27.27 | 0.0613
17 goals

Note: X - average for intra-breed type;

+Sx - arithmetic mean error;

p - probability level;

*** . p<0,01, ** - p<0,01, * - p<0,05 - by the criterion of Fisher's reliability;
B2 — indicator of the force of influence.

To understand the distribution of allele frequencies in the population of hybrid
gilts (Large White x Landrace) x Maxgro, we counted the frequency distribution of
genotypes by DNA markers MC4R (c.1426 A>G), RYR1 (9.1843 C>T) and CTSD
(9.70 G>A) (Table 4.).

Table 4
Distribution of frequencies of alleles and genotypes of DNA marker MC4R
(c.1426 A>G), RYR1 (g.1843 C>T) and CTSD (g.70 G>A)
in gilts (Large White x Landrace) x Maxgro

Locus | SNP Frequencie | Frequencies of genotypes Va F
sofalleles | GG/CC | AGIGA | AA/TT
MC4R | c.1426 A=0,554 0,19 0,51 0,30 0.057ns | -0.039
A>G G=0,446 (0,31) | (0,49) (0,19)
CTSD g.70 G=0.595 0.19 0.85 -
G>A A=0.405 (0.33) | (0.49) (0.18)
RYR1 | 0.1843 C=0.059 0.06 - 0.94 17.000** | 1.000
C>T T=0.941 (0.003) | (0.11) (0.89) *

25.789** | -0.682
*

In the SNP MC4R (c.1426 A>G) allele frequency A 0.554 is higher than the
frequency of the allele G 0.446. At the same time, the frequency of the MCA4RA®
genotype 0.51 over the genotype MC4R* 0.30 and MC4R®® 0.19 of the gene prevailed.
For SNP behind locus RYR1 (g. 1843 C>T) found both homozygous alleles. Allele T
(0.941) higher in frequency allele C (0.059). At the same time, the frequency of the
RYR1™ genotype 0.94 over the genotype RYR1®® 0.06. For SNP behind locus CTSD
(9.70 G>A) in the studied breed found both heterozygous alleles. Allele frequency G
(0.595) in SNP CTSD was higher than allele A frequency (0.405). According to the
SNP, there was no reliable deviation of frequencies with DNA-typed Genotypes under
the Hardy-Weinberg Equilibrium Law. At the same time, the frequency of the CTSD®A
genotype 0.85 over the genotype CTSD®® 0.19 of the gene prevailed. Reliable
deviations of the observed dispersion of genotypes from the expected ones were
recorded in the SNP in frequency at ¥2 =25.789*** and 17.000***. Wright Fixation
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Index also showed an excess of heterozygous genotypes at the level of F=-0.682 in the
investigated micro population. A positive value of the fixed index F=1.000 shows the
overwhelming number of homozygous genotypes.

We have calculated the indicator of the information content of loci (PIC) (Poly-
morphism Information Content) by identifying the levels of locus polymorphism re-
quired for associative research by any genetic marker (Table 5).

Table 5
Actual and theoretically expected heterozygousness and indicator PIC of gene
MCA4R, CTSD and RYR1 in gilts (Large White X Landrace) x Maxgro

Locus Homozygous Heterozygous PIC
MC4R 0.514 0.494 0.37
CTSD 0.811 0.482 0.37
RYR1 0.000 0.111 0.10

Optimal indicators for associative research which provide the necessary variety
of genotypes to establish their relationship with performance indicators are from 0.25 to
0.75. Thus, the SNP MC4R and CTSD gene has an optimal value of 0.37 of the corre-
sponding (PIC) level for associated studies. For the RYR1 locus alone, the (PIC) level is
low at 0.10, which limits its use for associated studies.

Of the sample of 17 samples studied, only one of the gilts with the genotype
RYR1CC. 16 pigs were found to have the genotype RYR1™T - this indicates a tendency to
stress, accompanied by aggressive behavior in the herd, and resistance to diseases.

As a result of genotyping by DNA markers of productivity polymorphic
genotypes found among herds of uncastrated gilts MC4RA® (n=8) and CTSD®” (n=25)
and immunologically castrated gilts polymorphic genotypes MC4RA® (n=12), CTSD®A
(n=15) this result shows that the studied groups effectively absorb feed and are charac-
terized by precocity and high daily growth.

This work was done with the support of the National Academy of Agrarian Sci-
ences of Ukraine 31.01.00.07.F. «To investigate the pleiotropic effect of genes which
SNP is used in marker-associated pig breeding». DR No. 0121U109838. Conclusion.
Typing by selected genes provided useful information for the selection of hybrid pigs
according to the desired fattening characteristics. It is worth noting that in Ukraine, the
study of the distribution of frequencies and associations of DNA markers of the perfor-
mance of these genotypes among hybrid gilts (Large White x Landrace) x Maxgro. We
see the prospect of continuing research in the direction of a comprehensive analysis of
the impact of the above genes on fattening qualities in the stages of hybrid pigs for the
use of maxgro terminal line boars.

Conclusions:

1. Assessed DNA marker melanocortin genes 4 ¢.1426”¢ and cathepsin D
g.70%A demonstrated the presence of polymorphism. It is promising is to conduct
associative studies on DNA markers of productivity in the herd of hybrid gilts (Large
White x Landrace) x Maxgro of LLC SPE "Globinsky Pig Farm".

2. Uncastrated (n=5) (ADG=0.928¢/144day) and immunologically castrated
gilts (n=5) (ADG=0.966g/144day) with c.1426"* genotype are characterized by a
uniform growth rate (AGE100) — 144 days.
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3. It is established that pigs of groups 1 and 2 with the genotype MC4R** and
MC4RAC have an ADG +0.162g indicator higher, other than pigs with MC4R®® geno-
type. and prevail in growth rate (AGE100) for 17 days.

4. It was clarified that immunologically castrated gilts with genotype CTSD®C
were characterized by a higher indicator of (ADG=0.808g/151day) and the average
growth rate other than uncastrated pigs (ADG=0.770g/159day). Pigs of control and
research groups with genotype CTSD% differ only in indicator (ADG) - (ADG=0.858g;
0.879/147day).

5. Gilts with genotype RYR1'™ are stress-sensitive. Indicator (ADG) for
immunologically castrated gilts is (ADG=0.875g/150day) with a significant difference
with uncastrated pigs in indicator of — average growth rate 156days. The genotype
RYR1¢“was found in only one native pig with (ADG=0.677g/163day).

6. Hybrid gilts with genotype CTSD%/=0.85 genotypes prevail CTSD®C with a
frequency of 0.19. Using the cathepsin D gene in the MAS with other DNA markers of
fattening performance is possible. In hybrid gilts, the frequency of the MC4RAC
genotype 0.51 over the genotype MC4RA* 0.30 and MC4R®C 0.19 of the gene
prevailed. The genotype RYR1™T with a frequency of 0.94 genotypes prevails RYR1¢¢
=0.06.

7. Average actual heterozygousness in the studied population as the main indi-
cator of genetic variability detected an excess of heterozygous genotypes at (F=-0.741)
for the CTSD locus, In the case of SNP RYR1, homozygous genotypes of RYR1T with
a frequency of 0.94 prevailed. The data indicate a high level of genetic consolidation of
the studied herd of hybrid gilts.

Prospects for Further Research. We see the prospect of continuing research in
the direction of a comprehensive analysis of the impact of the above genes on fattening
qualities in the stages of hybrid pigs for the use of Maxgro terminal line boars.

Appreciation. The scientific research was carried out thanks to the support of
the National Academy of Agrarian Sciences of Ukraine, DR No. 0121U109838.
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MAPKEP ACOIJIHOBAHA CEJIEKIJIA JIJIA TEHOTUITYBAHHA CTAJA
TIBPHJIHUX CBHHOK HA OCHOBI TIOKA3HHUKIB ITOITYJIALIMHO-
TEHETHYHOI MIHJTHBOCTI

byoaxea €. O, Ilouepnses K. @., Caenxo A. M., barayvkuii B. M., Incmumym
ceunapcmea i A[IB HAAH

Kopinnuii C. M., Ilonmascokuii 0eporcagnuil azpapuuti ynigepcumem

110600 M. I'., Cymcokuil HayioHanbHUuil azpapHul yHigepcumem

Y nposedenomy docnioscenni 6yno eusnaveno anenvHull egpexm oOHOHYKIeoOmu-
oHux nonimopghizmie SNPS 0ns oyinku 6i02o0iensHoi npodykmusrHocmi ¢ cmadi 2iopuo-
Hux ceunox (N=101) (senuxa 6ina * nanopac) * Maxgro. [ocnrioxcyeane cmaoo 2ibpu-
OHUX CBUHOK OMPUMAHO 8 pe3ylbmami npamozo (8eauka oina X iauopac) ma peyunpo-
KHO20 cXpewysanus (nanopac X eenuxa 6ina) 3 kHypamu mepminanvroi ainii Maxgro.
Hamu 6ys npogedenuti nonynayitnuii ananiz noiimMop@izmy 2enié MelaHoKoOpmuHy 4
MC4R (c.1426 A>G), kamencuny D CTSD (g.70 G>A) i pianoounogoeco peyenmopa 1
RYRI (g.1843 C>T) 3a donomozoro npocpamuoeo s3abesneuenns GenAIEX6. [{na eeno-
MUNYBAHH CMAoa 2iOPUOHUX CBUHOK OYauU 8i0IOpaHi 2 eKcnepumeHmaibHi epynu: KOH-
mpoavHa (Hekacmposati) (n=56) ma oocniona (imynonoeiuno kacmposaui) (n=45), eu-
powenux 6 ymosax TOB HBII «Inobuncoxuii ceunoxomniexcy. Jlabopamopni oocii-
0JiCeHHs NPOBOOAMBCA 6 1abopamopii cenemuku [Hemumymy ceunapcmea i Aeponpo-
mucnogoeo supoonuymea HAAH Ykpainu. V 36’s3ky 3 mum, wo ingpopmayii npo noni-
mopism 3a euweskazanumu SNPS 6 nonynayii nekacmposanux ma imynono2iuno xac-
MPOBAHO20 cMAOAX 2IOPUOHUX CBUHEl, K P03800ambCs 8 YKpaini, siocymHi, ye euma-
2a€e NpoeedeHHs celeKyitiHol pobomu i3 3a1y4eHHIM MapKep acoyilosanoi cenrekyii Ha
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BHYMPINOPOOHIU OCHO8I, 0I5l 3 ACYBAHHS MO20, AKI came aneii 6Y0ymb BUBHAYAMUCH, K
badcani npu maprepriu cenekyii 2ibpuonux ceuneli. Mapkepua cenexyis € epekmueHum
IHCMPYMEHMOM 8 OYiHYI 8i0200I8eIbHUX AKOCMEU OJIsl 2aNy3l CBUHAPCMBA — CYYACHUX
KoMepyiuHux niniti ceunel. Tomy Hamu 6Y10 NPULHAMO PIUEHHs NPOBECMU MUNYEAHHS
eKCNepUMEeHmManlbHo20 cmaoa 2iopudnux ceunok. [lonimopgizm Oocniodicysanux cenis
MCH4R (c.1426 A>G), CTSD (2.70 G>A) ma RYRI (g.1843 C>T), suznauaru memooom
TIJIP-TIT/[P® ananizy. Takum wunom, 6CMano8ieHo NOPOOHULL Xapakmep po3nooiny ua-
cmom 3ycmpiuaemocmi aneneti dociodrcysanux SNPS.

Knrouosi cnosa: 2iopudni ceunku, (6eruxa 6ina * nawopac) x Maxgro, namue-
Hut, imynonoeiyno kacmposgani, SNP, MC4R (c.1426 A>G), RYRI (g.1843 C>T1), CTSD
(g.70 G>A), IVIP-II/]P® ananiz, ADG, AGE100
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Marker-Assisted Selection is getting increasing attention in animal breeding as
an effective tool for choosing animals with desirable traits. Identification of molecular
markers which are related to candidate genes is a promising approach for improving
economic traits and has to be evaluated for further gene-trait associations. Single nu-
cleotide polymorphisms are genetic markers that can be associated with production
traits. SNP genotyping has to be done additionally for each breed to see if they are pol-
ymorphic and have significant associations with certain traits. Among the candidate
genes that influence the expression of productive traits, special attention is drawn to
LY49B, EDNRB and CSN3 genes. Gene EDNRB is associated with lethal white foal
syndrome, LY49B is responsible for induction of immune response and CSN3 gene is
responsible for reproduction traits in horses.

SNPs LY49B c. 1763 C>T, EDNRB g.118 TC/AG and CSN3 g. 66 A>G have
been receiving increasing attention as potential markers which are responsible for de-
veloping important selection traits in horses. The study was conducted on Ukrainian
Riding Horse, Russian Trotter and Orlov Trotter horse breeds (50 animals for each
breed). Genotyping was performed using PCR-RFLP method. EDNRB polymorphism g.
118 TC/AG was polymorphic only in the Ukrainian Riding horse breed. This indicates
carriers of the lethal mutation of the White Foal Syndrome (LWFS) only in the men-
tioned breed. SNP CSN3 g. 66 A>G turned out to be polymorphic (with the predomi-
nance of A g. 66 allele) and low-informative (i.e., PIC=0,090-0,122) in Ukrainian Rid-
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