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(Studies on genetic diversity of native chicken populations in South East Asia)
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[Background] Native chicken in South East Asia represents an important animal genetic
resource and the conservation of its populations is an issue for the preservation of this
resource. The first draft of chicken genome sequence has been deposited into free public
database for use by researchers since March 1Ist, 2004. There are several types of DNA
marker e.g. single nucleotide polymorphism (SNP), which have been used as tools for large
number of applications such as phylogenetic analysis and mapping of quantitative trait loci.
There are ca. three million SNP have been detected in the chicken genome (Ensembl v64.2
updated, 2010). Here, we developed 98 single nucleotide polymorphisms (SNP) to analyze
the genetic diversity of native chicken population in South East Asia. We particularly
observed: (1) the genetic variation in populations, (2) the population structure and
phylogeographic analysis of the populations.

[Materials and Methods] DNA samples was extracted from the blood samples of the native
chicken populations in Indonesia (n=4), Myanmar (n=3), Thailand (n=3), subspecies of red
Jungle fowl (n=4), and commercial lines (n=3). DNA samples were genotyped using 98
autosomal SNP markers, which developed at an average separation of 10 Mb. Genotype data
was used to estimate the allele frequency, polymorphic loci (Ppoly), heterozygosity, and
genetic distance (pairwise Fsr). Furthermore, STRUCTURE program and Isolation by
Distance (IBD) test was performed to analyze the population structure and phylogeography
of the native chicken populations.

[Results] (1) Polymorphic loci of the ten native chicken populations, four subspecies of red
Jungle fowls, and three commercial lines was estimated at 79%, 63%, and 60%, respectively.
The greatest to the smallest average heterozygosity was estimated at 0.246 + 0.045, 0.225 +
0.077, and 0.211 £ 0.037 for native chicken populations, red jungle fowls, and commercial
lines, respectively. The neighbor-joining tree of the 17 populations revealed a clear
separation between native chicken populations, red jungle fowls, and commercial lines,
which confirmed the usefulness of the SNP markers in this study. (2) The STRUCTURE
analysis revealed that the native chicken populations in Indonesia might be derived from six
genetic populations (K=3). For the native chicken populations in Myanmar and Thailand, and
commercial lines, the STRUCTURE analysis revealed that the nine chicken populations
might be derived from six genetic populations (K=6). The mantel test of Isolation by
Distance for the native chicken populations in Myanmar and Thailand suggested that the
closer geographic distance showed the smaller genetic distance between the populations in
Yangon and Bago (Myanmar). In contrast, the further geographic distance showed the greater
genetic distance between the populations in Bago (Myanmar) and South Eastern Thailand.
The results of the study provided more evidence for the phylogenetics and domestication of
chicken.
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