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The results of researches of the association of gene ctsl   with the formation of fattening and meat qualities in pigs of the Large White breed of Ukraine are given. It has been analysed the features of gene ctsl alelofund in different populations of pigs of LW breed, it was carried out the analysis of frequencies and distribution of different genotypes. The association g.143C>T polymorphism of this gene with thick deposits of fat in the middle of the back and in area of 6-7 ribs, as well as average daily gains , thickness of the longest muscles and meat yield was studied. It has been determined the impact force g.143C>T polymorphism of gene ctsl on these traits. It was found out significant differences (P <0.05) for some of the above traits in pigs with different genotypes of gene ctsl. On the basis of the researches it was made conclusions and advanced proposals to producers.
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Statement of the problem.  In pig breeding genetic monitoring is aimed at determining population parameters, the distribution of harmful mutations and polymorphisms of genes which are responsible for the development of productive traits. Ones of the important productive traits are fattening and meat qualities determined by the interaction of many factors in the external and internal environment. The investigation of polymorphisms of genes which are responsible for the mentioned traits in pigs is certainly important and necessary task of modern agricultural genetics.
To perspective in this respect genes, and cathepsin L gene (ctsl) belongs to them, which according to studies done on pigs of Duroc breed [5] and the Italian Large White breed [4, 6] is involved in the formation of fattening and meat qualities of pigs. However, some breed specification of the influence of allelic variants of most genes (including cathepsin) associated with the development of the productive traits in agricultural animals, prevents their using in marker selection. Thus, the study of association with the development of productive traits in a specific breed and the population is a necessary step in the implementation of marker selection.
In this context, the determination of the presence or absence of the influence of allelic variants g.143C>T gene ctsl on the formation of productive traits in pigs of the Large White breed  in different farms of Ukraine is an important task that determined the direction of our research.
Analysis of recent research and publications, where it is started solving this problem. Cathepsins is a family of intracellular lysosomal proteases which are responsible for proteolysis of protein molecules. They are localized in various animal tissues, a large number is located in skeletal muscle and is involved in protein degradation during the "maturation of meat" [6]. It is divided into three subfamilies: cysteine (cathepsin B, C, H, F, L, K, O, S, V, X, W), serine (cathepsin A, G), aspartate (cathepsin D, E) [7]. Some of these substances affect on the formation of productive traits in agricultural animals. Thus, cathepsin L gene polymorphism was significantly associated with average daily gains in live weight, back fat thickness and intramuscular fat content in Italian pig breeds Duroc and the Large White [4, 5, 6]. Instead Czech researchers determined the influence of gene ctsl on the thickness of the vertebral fat and average daily gains did not find out its relationship with meat qualities of pigs [2, 3], analyzing breeds: the Large White, Landrace, Hampshire, Peitrain, Duroc and various between breed hybrids.
Aim and objectives of the research. The aim of this study was to establish g.143C>T gene polymorphism of gene ctsl in pig populations of the Large White breed in Ukraine to identify the association of fattening and meat qualities of this breed pigs with different genotypes of this gene.
Objective: To analyze the features of g.143C>T alelofund gene ctsl among different populations of the Large White breed of pigs, to investigate the prevalence of different genotypes gene ctsl for polymorphism g.143C>T in pig populations of LW breed of different enterprises of Ukraine, to establish differences in the thickness of the vertebral fat in animals with different genotypes at this polymorphism of gene ctsl.
 Materials and methods of researches. Studies were performed on the live-stock of pigs of the Large White breed from 6 enterprises of Ukraine: AF "Orzhitskii"in Poltava region (64 animals ULW-3), AF "Ukraine"in Poltava region (17 animals ULW-3), AF "Nysy"in Sumy region (27 animals, LW of Danish selection), AF "Rodiuchist"in Sumy region (11 animals, LW of Danish selection) and AF "Dzerzhinets" in Dnipropetrovsk region (15 animals, ULW-2).
The evaluation was performed by the method [1]. Lifetime measurements of the thickness of the back fat were performed using ultrasound device PigLog 105 (SFK «Technology», Denmark) at two sites: at the level of 6-7 thoracic vertebrae (at a distance of 10 to 11 cm from the withers and 2 cm to the left or right of the spinous processes); 6 cm to the right or left side of the middle of the back between the shoulder blade and buttocks. Evidence obtained data during measurement were corrected for live weight of 100 kg using pre-calculated coefficients. In addition, animals were compared to the thickness of the longest back muscles, average daily gains and yield of meat.
Molecular genetic testing was conducted in the laboratory of genetics in Institute of Pig Breeding and AIP of NAAS. DNA was extracted from blood or bristle using ion exchange resins She1eh 100. Determination of allelic variants was performed by amplification using polymerase chain reaction technology (PCR) and fragment length polymorphism restrictive (RFLP) by the method described Fontanesi L. et al [4]. Electrophoresis was performed in 1.5% agarose gels. The visualization of amplification products was carried out after staining the gel using ethidium bromide and photo-documentation for transilyuminatori.
Statistical analysis of the data was performed using the computer program «GenAlEx 6" [8]. To determine the relation of different genotypes with fattening and meat qualities was used single-factor analysis of variance, as calculated in using the computer program Microsoft Excel (version 2010).
Results. PCR-RFLP analysis of gene ctsl, defined g.143C>T polymorphism in pigs of the Large White breed, which had been described in the breed Duroc and the Large White Italian selection [4, 5, 6]. C allele is characterized by nucleotide sequence at position 143 bp has endonuclease recognition site Taq I (T↓CGA) and therefore the restriction on the size of the DNA fragments produced 218 and 162 bp., allele T - not exposed to restriction due to replacement nucleotide C to T nucleotide at position 143 bp. Thanks to this recognition site of endonuclease Taq I (T↓CGA) disappears and amplified DNA fragment with a molecular weight 380 bp. is. DNA fragments sized 380, 218, 162 bp. indicate on the heterozygosity of animals for this gene. During these studies we have identified genotypes CC and CT.
Analysis of the distribution of g.143C>T allele of gene ctsl among the studied populations showed a significant numerical superiority of allele C (from 92.9% to 100%), which is an average of the sample taken 96.6%. Accordingly, it influenced on the distribution of different genotypes: CC (93.3%) and CT (6.7%). Similar results were obtained also by Czech researchers [3] who have identified the following relationship of alleles C and T as 0.96 to 0.04, indicating a slight prevalence of T allele not only in populations of the Large White breed pigs but also Landrace, Hampshire , Peitrain, Duroc and various between breed hybrids.
Because of this distribution of alleles polymorphism, sufficient for further research was identified only in the population of pigs of the breed LW from AF "Orzhitskii" in Poltava region in two samples (for 2008 and 2010 years). Therefore, further comparison of animals with different genotypes gene ctsl for some traits was conducted just among the specified population (Table 1).
The study found out significant (P <0.05) differences between animals with different genotypes ctsl gene for g.143C>T polymorphism on such traits as average daily gains and meat yield. It was also intended impact strength (Ŋ2) of gene ctsl on listed traits, which is 18.7%.

From these perspectives, we consider it is appropriate to recommend gene ctsl to breeding pigs WB breed by incorporating molecular genetic data to the selection indexes in combination with classical breeding methods.

Table  1. The association of genotypes gene ctsl for g.143C>T polymorphism with fattening and meat qualities of pigs of the Large White breed.
	Genotype
	Productive trait

	
	Average daily gain, g
	The thickness of the longest back muscles, mm
	The thickness of the back fat in the middle of the back, mm
	Backfat thickness in the region of 6-7 ribs, mm
	Meat yield,%

	AF "Orzhitskii", 2008

	СС
	459,79±10,15
	42,69±1,15
	14,78±0,65
	20,83±1,08
	54,22±0,89

	СТ
	477,59±24,62
	43,67±2,19
	13,86±1,49
	18,35±4,77
	54,77±3,10

	AF "Orzhitskii", 2010

	СС
	446,49±12,04*
	38,42±1,69
	15,76±0,97
	21,18±0,98
	53,08±0,98а

	СТ
	517,92±14,37*
	30,37±2,38
	19,91±3,49
	25,69±2,77
	46,53±3,55а


Note: * a - p <0.05, respectively, Fisher's criterion
Conclusions. It was found out significant (P <0.05) differences between animals with different genotypes for g.143C>T polymorphism gene ctsl by average daily gains (16%) and meat yield (14%) which is in favor of the expediency for involvement of cathepsin L gene to marker breeding of these traits in pigs of the Large White breed of Ukraine.
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