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ABSTRACT

Northern Thailand had a long history, leading to the diverse social structure with
mixed culture of people from many different cities. Since the past till the present day,
a lot of population migrations from neighboring countries, crossing the northern
border area, still continuously occurred. Thus these populations movement cause the
diversity of ethnic groups in North Thailand. Each ethnic group has its own culture
and tradition, as well as the language, indicating the ethnic uniqueness.

In 2009, there was a published research work from HUGO Pan Asian SNP on
using SNPs in human genome of the Southeast Asian populations, including the
northern Thai populations, for their genetic relationship study. Since the SNP can be
used to determine the different between any two unrelated individuals, it should be
assumed that some numbers of SNPs might be specified to each ethnic group. Thus in
this thesis, the computational concept was applied to select the specific SNP which
can be used as the genetic marker for identifying each population in the upper

northern part of Thailand.



Vi

In this thesis, the Mutual Information (MI) principle was employed to rank the
58960 SNP loci, genotyping by the Affymetrix SNPArray 50K Xba, in 256 unrelated
individuals from 13 ethnic groups, comprising Karen, Hmong, Yao, Lua, H’tin,
Mlabri, Mon, Paluang, Plang, Yuan, Yong, Lue and Khuen. The calculated M1 value
was descending ranked, and the specific SNPs were selected for the ethnic group
differentiation, using the decision tree classification model. To test the discrimination
efficiency of the selected group of SNPs, the correspondence analysis was used. The
genetic distances among populations were analyzed and then the phylogenetic tree
was reconstructed.

The result showed that, when the frequencies of SNPs, ranked from calculated
MI values, were considered, the top 100 SNP loci of each ethnic group could be
selected. The subsets of 10, 20, ... 100 were then created and used as the training and
testing data in decision tree model. The top 60 SNP loci of each ethnic group gave
the highest classification accuracy value of 89.84 %. When the SNP genotype
frequency was used in the correspondence analysis and the graph of the result was
plotted, almost all ethnic groups could be discriminated by the selected SNPs, except
the Karen (KA), Tai Yong (TY) and Lawa (LW) which were very close together.
Genetic relationships among populations were consistent within the Tai-Kadai
speaking groups only, testing by the genetic distance and the phylogenetic tree
reconstruction.

This study demonstrated the computational application with genetic data. All
employed methods could be used to select a small number of specific SNPs for
genetic relationship of the populations with satisfying result. In addition, these results

can also be beneficial for further population genetic studies.
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