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Abstract 
Calpastatin has important function in the tenderization process. The SNP polymorphisms in the calpastatin gene such 
as UoG-CAST (intron 5) and CAST-T1 (3´UTR region) are used as markers in commercial test for prediction of 
animals with tenderness meat. The others research of the calpastatine gene confirmed the impact of a SNP 
polymorphism in exon 3 on fertility and longevity in dairy cattle, too. The aim of this study was to analyse the 
population of 113 animals of Slovak Simmental (42 bulls and 71 cows) for the missense SNP polymorphism in exon 
3. Bovine genomic DNA was isolated from sperm and blood by commercial kit. The SNP CAST c.283 C>T was 
detected by PCR-RFLP method with restriction endonuclease MspI. The favourable allele C was detected by two 
restriction fragments 135 bp and 173 bp and the allele T with the one 308 bp fragment. In the analyzed population of  
Slovak Simmental cattle were detected the following frequency of alleles and genotypes for the SNP c.283 C>T of 
the CAST gene. Frequencies of allele C and allele T were 0.6460 and 0.3540 and frequencies of genotypes were 
0.4336 (genotype CC), 0.4248 (genotype CT) and 0.1416 (genotype TT). 
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1. Introduction 
 
The calpastatin gene is the member of the 
calpains/calpastatin proteolytic system and 
inhibits μ-calpain and m-calpain activity and, 
therefore, plays key role in the tenderization 
process [1]. The CAST gene, mapped to BTA 7 
[2] is considered a candidate gene for beef 
tenderness. The variation in bovine CAST is used 
as markers by two commercially available genetic 
tests for prediction of animals with tenderness 
meat. The first commercially test GeneSTAR® 
Tenderness uses a substitution G/A (base 2959 of 
AF159246) localized in the 3´UTR region [3]. The 
second commercially test Igenity TenderGENE™ 
uses a substitution G/C (282 of AY008267) 
localized in intron 5 [4]. Several studies have 
reported the other genetic variation of the CAST 
gene occurred in coding regions [5,6] and non-
coding regions [4,7] associated with tenderness of 
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meat. However, the calpastatin (CAST) gene is 
widely expressed in reproductive tissues and 
organs, too [8]. Garcia et al. [6] found association 
between SNP in exon 3 of CAST gene and fertility 
and longetivity in Holstein breed. The basis of this 
SNP is a substitution of C/T in position 283 of the 
CAST gene sequence (GenBank: NM_174003.2). 
The aim of this study was to detect the genetic 
structure in population of dual purpose breed 
Slovak Simmental.  
 
 
 
2. Materials and methods 
 
In this study were collected blood samples from 
71 cows and semen from 42 bulls of Slovak 
Simmental breed. Bovine genomic DNA was 
isolated by using commercial kit Nucleospin 
Blood (Macherey Nagel).  
PCR: The PCR amplification of specific 308 bp 
fragment DNA included SNP C/T in the third 
exon at position 283 from the CAST gene 
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sequence (GenBank: NM_174003.2). For PCR 
amplification were used specific primers designed 
by Garcia et al. [6]. The sequences of primers 
were: forward primer 5´- AAATTTGCGG 
TTGACCACACTGTTA - 3´ and reverse primer 
5´- TGTTATGCCTGTTGCTTTGTACCTC - 3´. 
The reaction mixture in the total volume 10 μl 
containing 20 ng DNA, 1 U Taq polymerase 
(Fermentas), 1 x PCR buffer (NH4)2SO4, 3 mM 
MgCl2, 200 μM dNTP, 2 pM of each primer. The 
PCR reaction was optimized in the gradient 
thermocycler C1000TM (Biorad, USA). The 
following amplification parameters were applied: 
95oC for 3 minutes followed by 35 cycles: 95°C 
for 10 seconds, 60°C for 30 seconds, 72°C for 35 
seconds. The reaction was completed by the final 
synthesis: 72°C for 5 minutes.  
RFLP: The PCR products were digested by 
restriction endonuclease FastDigest MspI 
(Fermentas). The digestion was performed with  
7 μl of PCR product mixed with 1 μl of the 
restriction enzyme, 2 μl of 10 x FastDigest buffer 
in total volume 20 μl. The run conditions were 10 
minutes at 37oC. Digested fragments were 
visualized by electrophoresis on 2% agarose gel 
(Serva) containing GelRed dye (Biotium) at 180 V 
in 1 x sodium borate buffer [9] for 15 minutes and 
the gel was analyzed by UV transilluminator and 
photographed with an documentation system 
Olympus C 7070. 
 
 

3. Results and discussion 
 
By using PCR-RFLP method with restriction 
endonuclease MspI we detected the presence of 
alleles C and T for a single nucleotide 
polymorphism C/T in exon 3 of the CAST gene. 
The digestion of the PCR products with restriction 
endonuclease MspI produced one fragment for 
allele T (308 bp ) and two fragments for allele C 
(135 bp, 173 bp). The PCR-RFLP method was 
used for genotyping of 113 animals of Slovak 
Simmental cattle. In this population were detected 
the all genotypes – CC, CT and TT for SNP c.283 
C/T of the CAST gene (Figure 1).  

 
Figure 1. Representatively results of PCR-RFLP 
analysis for SNP c.283 CT of the CAST gene by 

restriction enzyme MspI on 2% agarose gel 
L–ladder 100 bp (Fermentas), TT genotype (308 bp), 
CT genotype (308 bp, 173 bp, 135 bp), CC genotype  
(173 bp, 135 bp). 

Table 1. Genotype and allele frequencies of the SNP c.283 C>T in the CAST gene 

BREED n 
GENOTYPE FREQUENCIES ALLELE FREQUENCIES 

CC CT TT C T 

Slovak Simmental cattle 113 0.4336 0.4248 0.1416 0.6460 0.3540 

 
The genotype and allele frequencies determined in 
this population were presented in Table 1. 
We detected the prevalence of favorable allele C 
(0.6460) before allele T (0.3540). Our results 
showed the approximately similar value for 
frequencies of favorable homozygous genotype 
CC (0.4336) and heterozygous genotype CT 
(0.4248). The frequency of homozygous genotype 
TT was 0.1416. 
The genetic equilibrium of analyzed population 
was evaluated on the base χ2-test. For the 
population of Slovak Simmental cattle was 
determined the χ2= 0.5743 with p = 0.7503. 

The lower frequency of allele C (0.37) was 
detected in purebreed 638 Nellore bulls (Bos 
indicus) [10]. They analyzed an association 
between occurrence of two polymorphisms of 
CAST gene (UoGCAST and WSUCAST) and the 
tenderness of the longissimus dorsi muscle after 7, 
14 and 21 days of postmortem aging measured by 
Warner Bratzler shear force. Their results 
confirmed that the missense mutation in exon 3 
(WSU-CAST) and silent mutation in intron 5 
(UoG-CAST) are in linkage and can be inherited 
like haplotypes. Pinto et al. [10] detected the 
higher frequence of genotype TT (0.3930) than 
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was detected in our study for Slovak Simmental 
cattle. 
But the frequency of heterozygous genotype CT in 
our study (0.4248) was similar to frequency of CT 
genotype in Nellore bulls [10]. The results of 
occurrence favorable genotype CC for SNP UoG-
CAST and homozygous genotype TT for SNP 
WSU-CAST, decribed in study of Pinto et al. [10] 
were similar. These results suggest the animals 
with favourable genotype CC for SNP WSU-
CAST for fertility and longetivity in cattle [6] 
have homozygous genotype GG for SNP UoG-
CAST which is associated with tougher meat [4]. 
We detected the same results of genotype 
frequencies in population of Slovak Simmental, 
Slovak Pinzgau, Charolais and Holstein bulls for 
the both SNP mutation (unpublished results). 
Garcia et al. [6] analysed 652 sires of Holstein 
cattle and detected significant association between  
homozygous genotype CC and fertility and 
longetivity of Holstein cattle. They detected the 
increase of daughter pregnat rate (DPR) and 
longetivity in animals with CC genotype 
compared with the TT homozygotes and CT 
heterozygotes. The results study of Garcia et al., 
[6] suggest significant asociations of the CAST 
gene with the fertility traits in cattle. 
 
 
4. Conclusions 
 
We detected the presence of all genotypes CC 
(0.4336), CT (0.4248) and TT (0.1416) for 
polymorphism SNP c.283 C>T of the CAST gene 
in population of 113 animals of Slovak Simmental 
cattle. The prevalence of the allele C (0.6460), 
which is associated with fertility and longetivity in 
cattle, provide the primary information for the 
further study in this breed. 
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