vi

Thesis Title Analysis of Genetic Admixture Along Migration Route
of Northern Thai People

Author Mr. Wibhu Kutanan

Degree Doctor of Philosophy (Biology)

Thesis Advisory Committee Assoc. Prof. Dr. Daoroong Kangwanpong Advisor
Assoc. Prof. Dr. Mark Seielstad Co-advisor

Assoc. Prof. Dr. Giorgio  Bertorelle Co-advisor

Lect. Dr. Supaporn Nakbunlung Co-advisor
Mrs. Pornpilai Lerdvicha Co-advisor
ABSTRACT

The territory of Northern Thailand was ethnically, culturally, and linguistically
diversified through migration and settlement of the local Mon-Khmer (Lawa and
Mon) and several immigrant Tai populations (Yuan, Lue, Yong, Khuen, and Shan).
With each successive generation, some of these peoples retained their original
ethnicity, but others mixed and became the present-day Khon Mueang. Khon Mueang
is the local name commonly applied by the people of northern Thailand to themselves,
but this word now applies mostly to a social and political category rather than a
distinct population, and it is not the name of a specific ethnicity. Our previous

mtDNA studies suggested an admixture process of the Khon Mueang with native
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Mon-Khmer populations. In this research, variation analyses of uni-parentally
inherited genetic markers (Y-chromosome and mtDNA), and bi-parentally inherited
genetic markers (autosome) were applied as a tool to investigate the population
affinity of the studied populations and to explore the level of admixture in the Khon
Mueang.

Studied populations were divided into two groups. The first group included
10 present-day Khon Mueang populations, who residing in villages along the
historical Yuan migration route. Another group consisted of 10 populations in the
vicinity belonging to seven ethnicities (Lawa, Mon, Yuan, Lue, Yong, Khuen, and
Shan), who played an important role in Northern Thai history. They were selected as
the potential parental populations of Khon Mueang. DNA was extracted from the
white blood cells of unrelated subjects, using the inorganic salting out protocol.
Fifteen autosomal STR loci and 17 Y-linked STR loci were genotyped, and the D-
loop fragments of mitochondrial DNA at positions 16048-16383 were sequenced.
Moreover, 104 Y chromosomal bi-allelic markers and 23 bi-allelic markers in the
coding region of mitochondrial DNA were genotyped in order to classify the
haplogroups. The data were analyzed using various statistical methods.

The haplogroup profile suggested that the studied populations were indigenous
to Southeast Asian. Genetic distance and haplogroup matching showed that Khon
Mueang were more closely related to the neighboring Tai than the Mon-Khmer
populations. Since Khon Mueang showed the genetic characteristics of a hybrid
population, they were suggested to be an admixed group, a result of blending with

their parental Tai and Mon-Khmer populations. Among the parental populations, the
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Tai speaking groups exhibited a close genetic relatedness while the Mon-Khmer
speaking groups were considerably differentiated.

Genetic history of studied populations in paternal and maternal lineages
was not concordant. Some neighboring populations, whose unique genetic imprints
were observed, might be influenced by genetic drift and/or sex-biased migration as
well as post-marital residential practices. Differential genetic patterns of Khon
Mueang between males and females could be explained by the process of sex-biased
admixture. In addition, both linguistic and geographic factors determined paternal
genetic variation of studied populations whereas maternal genetic variation was solely
influenced by the geographic factor.

Admixture analysis based on autosomal marker showed that Khon Mueang in
Northern Thailand had higher contribution from the parental Tai than the Mon-Khmer
groups. Different admixture patterns of the Khon Mueang along the migration route
might indicate high heterogeneity among the Khon Mueang. These patterns were not
directly associated with geographic proximity, suggesting that other factors, such as
variation in the timing of admixture with the existing populations might have played
an important role.

However, admixture estimation by Y chromosome and mtDNA revealed that
only Khon Mueang residing in the Chiang Mai-Lamphun basin showed sex-biased
admixture patterns, indicating the role of geography in determining genetic admixture
in the Khon Mueang. A stronger influence of native Mon-Khmer speaking groups on
the male lineage compared to the female suggested that more Mon-Khmer males
might have been absorbed into the Tai society in the 13™ century A.D. than Mon-

Khmer females. The less drastic admixture bias between male and female indicated
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that the mass migrations of the Tai likely occurred in both sexes. Moreover, the more
similar admixture patterns in the maternal line reflected an increase female mobility in
this basin.

Admixture results obtained from uni- and bi- parentally inherited markers
reflected that both factors of variation in the timing of admixture with the existing
different populations and geography influenced on shaping the current gene pool of
the Khon Mueang.

Although the admixture and affinities with the modern descendants of the
Khon Mueang ancestral populations from outside Thailand could not be investigated,
this study did reveal genetic admixture among the Khon Mueang in Northern
Thailand. Moreover, the results from admixture analyses in this study were consistent

with the results from previous studies by the same group.
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