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INTRODUCTION 
Myostatin (GDF-8) belongs to the TGF-β superfamily of secreted growth and differentiation 
factors, being expressed both during embryonic development and in adult muscle. Like most 
other TGF-β factors, myostatin appears to be highly conserved across species. McPherron et al. 
(1997a) showed that myostatin-null mice exhibit an 2-3 fold increase in the skeletal muscle 
mass due to hyperplasia and hypertrophy. Mutations in the myostatin gene were also associated 
with the double-muscling phenotype in cattle (McPherron et al., 1997b ; Grobet et al., 1997). 
Presence of this growth factor inhibits cell cycle progression mediated by the p21 gene, which 
results in the interruption of myoblasts proliferation (Thomas et al., 2000). For this reason, 
myostatin acts as a strong inhibitor of muscle formation. In this study, the myostatin gene of 
two lines of chicken with different growth rates and muscular mass were partially sequenced 
and compared to identify polymorphisms between these lines. This could be used in association 
studies with important economic traits in poultry. 
 
MATERIAL AND METHODS 
Strains. Two lines of chickens from a long-term selection program were used : one heavily 
selected for body weight (TT) and the other for egg production (CC). These lines were chosen 
because of the great difference in their growth rates and muscular mass. 
 
Blood collection and DNA extraction. Blood of 14 parental animals from both TT and CC 
chicken lines was collected in tubes containing EDTA and immediately frozen at –80 oC. 
Genomic DNA was extracted from a 15 µL aliquot with the DNAzol reagent  (Gibco-BRL) 
following manufactures protocol. DNA samples were quantified by reading the absorbance at 
260/280 nm. Equal amounts of DNA from each animal were used to make a pool of each line. 
 
Myostatin amplification. Approximately 100 ng of genomic DNA from the pool of each line 
were used as a PCR template. Amplifications were performed in a final volume of 25 µL 
containing 1x PCR buffer (10 mM Tris-HCl pH 8.3, 50 mM KCl, 0.01% Triton X-100),        
1.0 mM MgCl2, 100 µM of dNTPs, 2.5 pM of each primer (Forward: 5´-
AGTAGCGATGGCTCTTTGGA-3´, Reverse: 5´- CTGGGAATGTGACAGCAAGA-3') and 
1.25 U of Taq DNA Polymerase (Promega). The first cycle of PCR comprised an initial 
denaturation at 94 oC for 5 min. Subsequently, 35 cycles composed by denaturation at             
94 oC  (40 sec), annealing at 62 oC  (40 sec) and extension at 74 oC  (30 sec). The final cycle 
included 10-min at 74 oC  to complete extension of synthesized fragments. 
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Cloning. The 2517 bp myostatin fragment from TT and CC lines were gel purified (Sephaglas 
Band Prep Kit, Amersham Pharmacia Biotech) and cloned in the pGEM4Z/E.coli DH5α using 
the SureClone Ligation Kit (Amersham Pharmacia Biotech). 
 
Sequencing. Clones from TT and CC lines were sequenced with the forward and reverse M13 
universal primers using the ABI Prism BigDye Terminator Kit (Applied Biosystems) and  the 
ABI 3100 automated sequencer (Applied Biosystems).  
 
Sequence analysis. The partial sequences were edited to remove vector from the 5’ends as 
well as unresolved nucleotides from the 3’ends. Phred/Phrap and Consed programs were used 
for contig assembling (350 bp, quality >20) as previously described by Gordon et al. (1998). 
The nucleotide sequence of the CC and TT clones were aligned with the chicken myostatin 
gene (GenBank acc. no AF346599) using the Clustal W software (Thomson et al., 1994). A 
total of 11 CC and 5 TT clones were analyzed. 
 
RESULTS AND DISCUSSION 
The chicken myostatin gene is composed of three exons and two introns. Sizes of the first, 
second and third exons are 373, 374 and 1567 bp, respectively. Both introns are approximately 
2000 bp long. The myostatin fragment studied in this paper contains the 3’-end of exon 1          
(73 bp), the whole sequence of intron 1 and 353 bp of exon 2 (Figure 1). 
 
 
 

2517 bp amplified  fragment 

Intron 2 Exon  3 Exon  2 Exon  1 Intron 1 
 
 
 
 
 
 
 
 
Figure 1. Myostatin gene structure showing the region amplified by PCR to compare the 
sequences of TT and CC chicken lines. Roughly 600 bp were sequenced in both the 5’ and 
3’-ends of the 2517 bp fragment (figure not scaled) 
 
Sequence alignment of clones with the chicken myostatin gene (GenBank acc. no AF346599) 
revealed a single mutation in exon 1 (nt. 1204 C→ T) in both TT and CC lines. This mutation did 
not result in modification of the corresponding amino acid sequence. In contrast, distinct single 
mutations found in exon 2 generated different variants of myostatin protein. Among these 
mutations, five were found in CC clones (M1: nt. 3360 T → C, M2: nt. 3412 A → G and                 
nt. 3533 A → G, M4: nt. 3624 A→ T, M5: nt. 3656 A→ G) and two in TT clones (M0: nt. 3556 T → C 
neutral mutation, M3: nt. 3581 T → A). A deletion was observed in nucleotides 3425 and 3422 in 
one CC and one TT cloned sequences (M6), respectively (Figure 2).  
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allele might have important implications since M6 variant could be used as a natural muscle-
enhancing agent in poultry breeding programs.  
 
AAK18000  DFLVQMEGKPKCCFFKFSSKIQYNKVVKAQLWIYLRQVQKPTTVFVQILRLIKPMKDGTR 185 
M1        ...A........................................................ 185  
M2        ....................M....................................... 185  
M3        ............................................................ 185  
M4        ............................................................ 185  
M5        ............................................................ 185  
M6        ......................... Stop  
 
AAK18000  YTGIRSLKLDMNPGTGIWQSIDVKTVLQNWLKQPESNLGIEIKAFDETGRDLAVTF 241 
M1        ........................................................ 241   
M2        .A...................................................... 241 
M3        .................R...................................... 241 
M4        ...............................I........................ 241 
M5        ..........................................E............. 241 
 
 
Figure 3. Exon 2 amino acid sequences predicted from CC and TT clones compared with 
myostatin protein (GenBank acc. no AAK18000). Six different myostatin variants (M1 to 
M6) were identified, one of which resulted in a stop codon 
 
CONCLUSION 
A high level of polymorphism in myostatin sequences was detected in two different chicken 
lines. The exon 2 sequencing revealed different alleles in the layer and broiler lines, which 
could be used in association studies with economic important traits in poultry. A truncated 
protein was predicted for the M6 variant due to a stop codon. This new myostatin variant was 
found in both lines and could present an altered biological function.  
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