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Abstract
Myostatin is a growth factor of the TGFβ superfamily. Myostatin or Growth Differentiation Factor8 
(GDF8) has been identified as the factor causing a phenotype known as double muscle which 
caused changing inhibitor role and increasing muscle. Polymerase Chain Reaction Single-Stranded 
Conformational Polymorphism (PCR-SSCP) analysis of intron-1 was used to identify genetic 
variation of the myostatin gene. In this study the effect of this genetic variation on growth traits was 
investigated in 110 Lory sheep in Lorestan province. Five unique SSCP patterns (AA ،AD ،AC ،AE
and AF ) and  five alleles ( A, D, C, E and F) for intron1 region of GDF8 gene were observed.The 
chi-square test showed that this population have deviation from Hardy-weinberg equilibrium for the
studied loci (p<0.05). It can be concluded that myostatin can be a candidate gene that influence 
growth trait.
Key Words: Polymorphism, PCR-SSCP, GDF8 gene, growth traits

Introduction 
Myostatin gene is located at the centromere of chromosome 2, contains three exons, two introns and 
376 amino acids, which cause muscle fiber gene expression in the control and prevention of the 
proliferation of myoblast which stops muscle growth (Farhadyan et al. 2011). Regulatory region of 
the myostatin gene promoter contains multiple binding to respond to androgen and glucucorticoids
and so that myostatin gene expression in response to serum testosterone injections increase or 
decrease (Gharakhanlu et al. 2009). Myostatin gene synthesis in skeletal muscle after secreted into 
the bloodstream and muscle cells by binding to the receptor serine /tereonin aktivin kinase 
expression increases P21 (inhibitor of cyclin cell cycle), reducing regulatory factor myugenic and 
ultimately reduce the proliferation and differentiation of satellite cells in myofibrillar becomes 
mature (Kambadur et al, 1997). Associated polymorphism myostatin with growth traits in Baluchi 
sheep breed using PCR-SSCP, 3 patterns P1, P2 and P3 for the intron1 for myostatin gene showd, a 
genotype pattern P1 has the highest weight and highest estimated breeding value for the trait 
weaning weight, was (Ansari et al, 2011). Effects of single nucleotide polymorphism in the 
myostatin gene replacement on growth and carcass quality of beef cattle in Australia and New 
Zealand to cytosine, adenine nucleotide substitutions in exon1 and convert the amino acid leucine to 
phenylalanine 94 (F94L) was (Ismail-Zadeh et al (2008). To identify single nucleotide 

Archive of SID

www.SID.ir

http://www.sid.ir


159

polymorphism (SNP) in the myostatin gene in sheep breeds Shall, Zandi and Zel in a untranslated 
region of the gene bank '3(UTR) were All sheeps have the G allele, which was not effect in the 
creation of double muscle (miar et al. 2011). The perpose of this study was to investigation 
polymorphism in intron1 of myostatin gene by using PCR SSCP method and its association with 
growth traits in Lory sheep breed.

Materials and methods 
A ‘Lory’ sheep breed has medium body size, white colour with brown face. They are kept in 
Lorestan province of Iran and their main products are meat and wool (khaldari 2011). Blood 
samples were obtained from 110 'Lory' sheep breeds originating from different parts of Lorestan 
province and stored in ethylene diamine tetraacetic acid (EDTA)-coated tubes. Genomic DNA was 
extracted from 100μl blood using the genomic DNA purification kit (Fermentas, EU) according to 
manufacturer's instructions.
A 414-bp fragment of the intron 1 region of MSTN was amplified using PCR primers 5'-
GAAACGGTCATTACCATGC-3' and 5'-CATATTTCAGGCAACCAAATG-3' and amplicons 
were subject to SSCP analysis to screen for polymorphisms using 8% polyacrylamide gele at 160 V 
and 10˚C for 3-4 h in 0.5x TBE buffer.Growth data and genotype data were collected for 72 sheeps. 
the Gen Alex 6.3 soft war used to test the genotype.

Results and discussion
PCR-SSCP analysis on the 110 randomly selected sheep from Iranian pure breed Lory sheep
revealed five unique SSCP patterns representing five myostatin alleles (respectively A, D, C, E and 
F).

Figure 1 Polymorphism in intron 1 of ovine
MSTN identified using single-strand
conformational polymorphism

AA AC   AD        AE          AF

The amplification of a 414 bp fragment of the myostatin intron I gene was successful in our first 
attempt. All extracted DNAs have a specific single band PCR product without any nonspecific 
band. The genotype variation in the myostatin gene was examined by PCR-SSCP. In this research, 
genotypes AA (0.38), AD (0.36), AC (0.15), AE (0.05), and AF (0.06) were observed, with allelic 
frequencies of 0. 69, 0.19, 0.07, 0.02  and 0.03 for A, D, C, E and F respectively. The observed 
heterozygosity value for myostatin was 0.61, Effective number of alleles was 1.93 and Shannon's 
Information index (I) was 0.95. The chi square test showed significant (P<0.05) deviation from 
Hardy-Weinberg equilibrium for this locus in studied population. PCR-SSCP analysis on the 747 
randomly selected sheep from a variety of breeds in NZ revealed a total of five unique SSCP 
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patterns representing five myostatin alleles (Hikford et al. 2009). Johnson et al. (2009) Investigation 
of the locus g-6723G-A derivative of the myostatin gene and carcass weight were compared 
reported allele A did not affect on body weight but increase muscle and decrease fat. Myostatin, has 
been implicated in increased levels of dystocia in cattle (Casas et al. 1999).The previous breeding 
programs in most research centers of Iran were based on only phenotypic characters. This study 
confirmed the importance of molecular studies However, as the polymorphism is in non-coding 
DNA, it is difficult to conclude how this genetic variation might be affecting myostatin activity 
Possibilities include that it may affect mRNA splicing, or is linked to variation elsewhere in the 
coding sequence that subsequently affects the amino acid sequence. It may also be linked to 
nucleotide variation in critical gene control regions.( Hanset. 1991). Many different mutations have 
been identified in the bovine myostatin gene that result in an interruption of the production or 
activity of myostatin (Dunner et al. 2003). This finding is consistent with some previous reports on 
myostatin effects. Bellows et al. (1971) showed that the main cause of dystocia is an incompatible 
relationship between birth weight and pelvic area. McPherron and Lee (2002) reported that mice 
lacking myostatin have a reduction in total body fat, which is particularly pronounced in older 
animals, Their findings indicated that loss of myostatin activity led to a partial suppression of fat 
accumulation and abnormal glucose metabolism, the exact mechanism by which myostatin 
regulates fat metabolism is unknown. (Arnold et al. 2001).
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