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ABSTRACT

The conservation of genetic diversity in indigenous breeds is now an important
concept that all countries emphasize on. The study of their genetic information and
the preservation are very important steps for the development of genetic resources
in the future. Mitochondrial DNA (mtDNA) sequence analysis is one molecular
technique that is used to analyze genetic variation and phylogeny of indigenous pig
breeds in many countries. To date, little is known about the genetics of indigenous Thai
pigs. The objective of this study was to identify genetic variation and phylogenetic
relationships by mtDNA D-loop region sequence analysis of Thai native pigs of the
Northern area compared with wild boars, and some further Asian and European pig breeds.
The mtDNA sequence studies were carried out using either blood, ear clip or hair
samples of 55 Thai native pigs and wild boars collected in eight locations (Muang Mae
Hongson, Tung Hua-chang, Jhom Thong, Chiang Dao, Fang, Viang Chai and Chiang
San) from four Northern Thailand provinces (Chiang Mai, Chiang Rai, Lamphun and
Mae Hongson). The mtDNA D-loop region was amplified by polymerase chain reaction

(PCR) and sequenced by primer walking using several oligonucleotides. Nucleotide
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sequence lengths of 1264 to 1324 base pair (bp) were found, depending on the structure
of the variable number tandem repeat (VNTR) CGTGCGTACA in the mtDNA D-loop
region. For a total of 1044 bp of the mtDNA D-loop region (without the VNTR motif)
sequence comparisons between the indigenous Thai pigs and 18 further pig mtDNA
sequences taken from GeneBank were performed (3 Chinese, 1 Korean, 1 Japanese,
1 Vietnamese, and 7 European indigenous pig breeds as well as 3 Asian, and 2 European
wild boars). The sequence alignment has revealed nucleotide variations (including gaps)
at 54 from 1047 positions (percentage of polymorphisms: 5.16%). Thai native pigs and
Thai wild boars showed a highly variable region of 33 polymorphic sites compared
with Sus scrofa (representing 3.15%). Within groups comparisons displayed 19
polymorphic sites, representing variation of 1.82%. A total 32 different mtDNA
haplotypes were found and 14 of them were specific for Thai pigs. Nine mtDNA
haplotypes each were specific for Asian and European breeds. A neighbor-joining tree
has been constructed using the distance matrix calculation and evaluated by a bootstrap
test. The Warthog (Phacochoerus aethiopicus) sequence was also determined and used
as an outgroup. The results show that the indigenous Thai pigs were grouped to the other
Asian breeds and were distinctly different from European breeds. The results of this study
indicate that mtDNA D-loop sequence analysis proved to be a valuable tool for revealing
genetic relationships and genetic diversity among the different Thai pig breeds. The genetic
information from this study will be a benefit for conservation purposes and utilization of

Thai indigenous pigs as an important genetic resource in the future.
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