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The work was oriented to identification of calpastatin gene polymorphism
and callipyge gene polymorphism and analysis of genotype structure in
population of sheep kept in Slovakia.

The material involved 96 sheep of breeds tsigai, improved valachian, east
friesian, lacaune and crossbreds lacaune and tsigai . Genomic DNA was
isolated by salting out method and used in order to estimate calpastatin and
callipyge genotypes by means of PCR-RFLP method. The PCR products were
digested with Mspl restriction enzyme for calpastatin gene and Fagql
restriction enzyme for callipyge gene. In the total population of sheep was
detected homozygous genotype
MM - 0.87, heterozygous genotype MN — 0.13  for calpastatin gene.
Homozygous genotype NN has not been observed. For the callipyge gene was
detected homozygous genotype AA — 1.00 only. The heterozygous genotype
AG and homozygous genotype GG was not detected.
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Introduction

In present the demands of consumers of lamb are not focus on quantity
traits only but quality traits of meat too. The one from resourses than breeders can
to improve your rearings is using some genes , which has been considered as
candidate genes for selection of quantity and quality traits as double muscle and
meat tenderness.

In general the most documented gene for meat tenderness is calpastatin
gene. Calpastatin (CAST) is a specific inhibitor of calpains, making the CAST
gene an excellent candidate for controlling meat traits in livestock. Associations
have been reported between variation in CAST and carcass and meat quality traits
in cattle (Casas et al., 2006; Schenkel et al., 2006) but in sheep has been
investigated a genetic variation in the CAST gene too (Palmer et al., 2000; Zhou et
al., 2007). The calpastatin (CAST) gene is located on the fifth chromosome of
sheep and plays important roles in formation of muscles, degradation and meat
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tenderness after slaughter. By using a molecular genetic approach to study meat
quality in sheep, Palmer et al. (1999) have chosen the ovine CAST gene as a
candidate gene for meat quality. For a region of the ovine CAST have described
two polymorphic variants ( allele M and allele N), which have detected by PCR-
RFLP method (Palmer et al., 1998).

The Callipyge (CLPG) gene is most documented gene for double muscle in
sheep. The mutation cognizant of unique muscling phenotype in sheep was first
discovered in 1983 in Oklahoma in Dorset breed. The CLPG gene has unique
inheritance pattern, which has been termed as polar overdominance (Cockett et al.,
1996, Freeking et al., 1998). The term polar overdominance was used to describe
the genetic model in which only heterozygous individuals that were receiving the
newly identified allele from their sire expressed the unique phenotype (Freeking et
al., 1998). Callipyge phenotypic effects were previously estimated in heterozygous
lamb but the mutant CLPG allele have to be inherited from sire and normal allele
have to be inherited from dam. The others combination of allele can be classified
as noncarier lambs with normal phenotype.The locus of CLPG gene was mapped
to the telomeric region of ovine chromosome 18 (Cockett et al., 1994).

Materials and Methods

In this study were collected blood samples from 96 sheep (rams and ewes)
kept in Slovakia. This population involved 60 sheep of breed tsigai, 19 sheep of
breed improved valachian, 2 sheep of breed east friesian, 11 sheep of breed lacaune
and 5 sheep of crossbreed tsigai and lacaune. Ovine genomic DNA was DNA was
extracted from 500 pl of blood as described by Miller et al., (1987) and used in
order to estimate CAST and CLPG genotypes by PCR-RFLP method.

Calpastatin

DNA primers described by Palmer (1998) were used to PCR amplification:
forward primer 5'- TGGGGCCCAATGACGCCATCGATG - 3 and reverse primer
5" - GGTGGAGCAGCACTTCTGATCACC- 3’. The PCR reaction elaborated by
Palmer (1998) was modificated. The reaction mixture in the total volume 25 pl
containing 50 ng DNA, 1 U Taq polymerase (Fermentas), 1 x PCR buffer
(NH4),SO; ,2.5 mM MgCl,, 5 % glycerol, 200 uM dNTP, 10 pM of each primer.
The PCR reaction was optimized in the gradient thermocycler C1000™ (Biorad).
The following amplification parameters were applied: 95 °C for 3 minutes followed
by 30 cycles: 95 °C for 30 seconds, 63 °C for 50 seconds, 72 °C for 60 seconds.
The reaction was completed by the final synthesis: 72 °C for 10 minutes.

The PCR products of 622 bp were digested with 10 units of the Mspl
restriction enzyme (Fermentas). Restriction digestion fragments were loaded on
2 % agarose gel (Invitrogen) containing ethidium bromide and the gel were
analyzed in the UV rays.
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Callipyge

DNA primers described by Freking (2002) were used to PCR
amplification: forward primer 5'- TGA AAA CGT GAA CCC AGA AGC - 3’ and
reverse primer 5 - GTC CTA AAT AGG TCC TCT CG - 3". The PCR reaction
elaborated by Kloc (2005) was modificated. The reaction mixture in the total
volume 25 pl containing 50 ng DNA, 1 U Taq polymerase (Fermentas), 1 x PCR
buffer (NH4),SO; ,1.5 mM MgCl,, 200 uM dNTP, 10 pM of each primer. The PCR
reaction was optimized in the thermocycler MJ Mini (Biorad) .The following
amplification parameters were applied: 94 °C for 3 minutes followed by 35 cycles:
94 °C for 20 seconds, 58 °C for 30 seconds, 72 °C for 40 seconds. The reaction
was completed by the final synthesis: 72 °C for 10 minutes.

The PCR products of 426 bp were digested with 10 units of the Faql
(BsmFl) restriction enzyme (Fermentas). Restriction digestion fragments were
loaded on 3 % agarose gel (Invitrogen) containing ethidium bromide and the gel
were analyzed in the UV rays.

Results and Discussion

Calpastatin

The digestion of 622 bp PCR product for CAST gene with restriction
endonucleases Mspl differentiated alleles M and N. The Mspl digestion of the PCR
products produced digestion fragments of 336 bp and 286 bp for allele M but the
allele N was not digested. The size of fragment for allele N was 622 bp after
restriction digestion (Figure 1). In population of sheep involved four purebred
breeds and 1 crossbred of were detected two genotypes only. The homozygous
genotype MM (336 bp, 287 bp) was detected in 83 sheep. The heterozygous
genotype MN (622 bp, 336 bp, 287 bp) was detected in 12 sheep. The homozygous
genotype NN (622 bp) was not determined in this population of sheep.
Frequencies of genotypes and alleles determined in the total population and for
each breed are presented in Table 1. In the total population of sheep was
determinated the frequency of homozygous genotype MM — 0.87 while
heterozygous genotype MN has frequency 0.13. This suggests a superiority of
allele M — 0.94 before allele N — 0.06 in population 95 sheep kept in Slovakia. In
breed tsigai was detected the most frequency of allele N — 0,09 except this breed
was detected allele N in breed of improved valachian with frequence 0,03 and in
crossbred of Tsigai and Lacaune with frequence of allele N — 0,1. Genetic
equilibrium of analysed population was evaluated on the base y2-test but the
number of animals for breeds East Friesian, Improved Valachian, Lacaune and
crossbred Tsigai and Lacaune were small and it was not possible determined. The
tsigai breed had the higher number of animals and it was determinet y2 test with
value 0.0231. For total population of sheep was determined 2 = 0.0134 with
p=0.9078.
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Figure 1: Representatively results of analysis PCR-RFLP for CAST gene by restriction
enzyme Mspl on 2 % agarose gel.

L - ladder 100 bp (Fermentas)) MM -genotype (336 bp, 287 bp),
MN —genotype (622 bp, 336 bp, 287 bp), PCR — product of PCR (622 bp).

Our results show that locus of calpastatin gene had two alleles for
purebred Tsigai , Improved Valachian and crossbred Tsigai and Lacaune and one
allele for purebred Lacaune and East Friesian. Similar results for frequency of
genotype MM MN and NN desribed Efteknari Shakroudi et al., (2005), Nassiry et
al., (2007). A high degree of calpastatin gene polymorphism was detected in
crossbred Dorset Down x Coopworth, Corriedale rams (Palmer et al., 1997).

Table 1.
Freqeuncy of genotypes and alleles of CAST gene in the population of sheep kept
in Slovak republic.

Allele Genotype (Observed/Expected)

Breed n M N M/M M/N N/N
Tsigai 58 091 0.09 0.83 0.84 0.17 0.16 0.00 0.00
Improved Valachian' 19  0.97  0.03 095 095 0.05 0.05 0.00 0.00
Lacaune' 11 1.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00
East Friesian' 2 1.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00
Crossbred'? 5 090 0.0 080 081 0.20 0.8 0.00 0.01
Total 95 094 0.06 0.87 0.88 0.13 0.12 0.00 0.00

1 — The breed with small number of animals.
2 — Ovis aries cross (Tsigai x Lacaune)
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Callipyge

The polymorphism of CLPG gene was detected in 426 bp PCR product by
restriction endonuclease Faql. The Faqgl digestion of the PCR products produced
digestion fragments of 395 bp and 31 bp for mutant allele G and 278 bp, 117 bp
and 31 bp for wild allele A (Figure 2). The total population of sheep was
monomorphic for CLPG gene, because we detected wild allele A only (Figure 3).
The mutant allele G was not detected in all breeds and crosbreds involved in this
study.

Figure 2: Schematic image of PCR-RFLP
product CLPG gene by restriction enzyme
— Faql.

—_— 1 — DNA ladder 100 bp,
—_ 2 — genotype GG (395 bp, 31 bp),
—_— — 3 — genotype AG (395 bp, 278 bp, 117 bp, 31 bp),
4 — genotype AA (278 bp, 117 bp, 31 bp),
- = 5 — PCR product (426 bp)

In the frequency of genotype AA was 1.00 therefore the genetic
equilibrium of analysed population was not evaluated on the base y2-test.

Figure 3: Representatively results of analysis PCR-RFLP for CLPG gene by restriction
enzyme Faqgl on 3 % agarose gel.

L — ladder 100 bp (Fermentas), AA -genotype (278 bp, 117 bp, 31 bp ),
PCR — product of PCR (426 bp).
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Kloc (2005) detected equal results of frequence for genotype AA in 88 rams kept in
Slovakia. Quanbari et al., (2007) did not detected CLPG mutation in experimental
flock of Afshari breed too. The occurence the mutant allele G was deteminated for
breeds of sheep than Dorset, Rambouillet and Hampshire, respectively (Jackson et
al., 1997,
Conclusion

It may be concluded that CLPG locus is a monomorphic for population
sheep kept in Slovakia . It was detected the genotype AA with frequency 1.00. The
locus of CAST gene is polymorphic for population of sheep involved purebreds
Tsigai, Improved Valachian and crossbred Lacaune and Tsigai.

In total population of sheep was detected a predominance of genotype
MM - 0.87 and a predominance of allele M — 0.96 before the heterozygous
genotype MN - 0.13 and allele N — 0.06. The homozygous genotype NN was not
detected in this population of sheep.
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