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INTRODUCTION
Growth Hormone (GH) has been well documented for promoting growth and metabolism. Its
action is carried out by the binding of GH to the growth hormone receptor (GHR) expressed on
various target tissues. Any mutation in the GHR results in genetic disorders, e.g. Laron
Syndrome in human and dwarfism in chicken (Goossens et al., 1993 ; Guillaume et al., 1976).
Recent studies indicate that mutations without altering the amino acids sequence of the GHR
protein might serve as genetic markers for certain phenotypic traits. For instance, it has been
reported that an Hind III restriction fragment length polymorphism (RFLP) located at the
intron preceding exon 4 of chicken GHR gene is associated with an increased juvenile body
weight and abdominal fat deposition in chicken (Feng et al., 1998). With a view to identifying
more genetic variations in GHR gene related to trait selection, we have examined three introns
(5, 8 and 9) of the chicken GHR gene using polymerase chain reaction restriction fragment
length polymorphism (PCR-RFLP) detection method.

MATERIALS AND METHODS
Genomic DNA were isolated from twenty different individuals of each chicken population : i)
native Chinese (Guangdong Xing Hua), ii) broilers (Avian parental) and iii) layers (Hy-Line).
Introns 5, 8 and 9 of the chicken GHR were amplified from the chicken genomic DNA using
specific primers, which were designed on the basis of the published cDNA sequences of both
chicken and human GHR gene (Burnside et al., 1991 ; Godowski et al., 1989). The PCR
products were then subjected to various restriction enzymes digestion (Table 1). The digested
PCR products were analyzed with 2% agarose gel electrophoresis. The polymorphic samples
were later confirmed by automated sequencing using ABI PRISTM 310 Genetic Analyzer.

Table 1. RFLP characterization of the chicken GHR gene introns 5, 8 and 9

Region Restriction enzymes RFLP
Exon 5 –Intron 5- Exon 6 Ava II, EcoR I, Hind III, Nde II,

Sac I, Sal I, Xba I, Xho I
none

Exon 8 –Intron 8- Exon 9 Hind III, Hinf I, Mbo I, Nde I,
Not I, Sal I Sst I, Xbal I, Xho I

none

Exon 9–Intron 9- Exon 10 Alu I, Bsm I, Nde I. Alu IA

A Detected in native Chinese chicken strain only.
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RESULTS AND DISCUSSION
Introns 5, 8 and 9 of chicken GHR gene were isolated by PCR method. Their sizes range from
0.27 kb to 1.4 kb approximately. All introns were sequenced and they all conform to GT-AG
rule (Accession No. AF372659). These introns were studied for the presence of polymorphism
among the chosen samples. Polymorphic site was identified only in the exon 10 from the PCR
products flanking regions from exon 9 to 10 using Alu I. The restriction pattern of the PCR
products suggested that two different alleles are present (Figure 1). They are designated as
Allele A and B. Mendelian inheritance was followed as heterozygous form of Allele A and B
were found in random chosen samples. 

Figure 1. Mendelian inheritance of the polymorphism 
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silent mutation as both ‘CAG’ and ‘CAA’ encode for the same amino acid, glutamine.

The same study was extended to broiler and layer chickens but only allele A was found in both
strains. The allele frequency for Allele A and Allele B in native Chinese chicken strain were
0.85 and 0.15 respectively (n=20), and for broiler and layer strains, allele frequency of allele A
was 1.

CONCLUSION
A single nucleotide polymorphism (SNP) is detected in the exon 10 of the chicken GHR gene
in native Chinese chickens but not in broiler and layer strains that are commercially selected.
This result suggests that the native Chinese strain is more genetically diversified. Further
investigation is required to demonstrate whether the SNP identified in this study serve as a
genetic marker for phenotypic traits.
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