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Asia is home to many diverse human populations and has been of much interest to
anthropologists and geneticists alike. The» focus of this thesis is the genetic diversity
and migration histories of indigenous populations from Southeast Asia and the
Japanese Archipelago. Based on archaeological and linguistic data, the origins of
Southeast Asians can be traced back to two major migrations; the ancient ‘Out of
Africa’ migration circa 50,000 years before present (YBP) and the relatively recent ‘Out
of Taiwan’ expansion of agriculturalists who speak Austronesian languages,
approximately 5,000 YBP. In Malaysia and the Philippines, there are indigenous
groups called Negritos whose physical appearance is distinct from their neighboring
populations and are thought to have originated from the ‘Out of Africa’ migration. The
majority of other Southeast Asian groups are thought to have originated from the ‘Out
of Taiwan’ migration. As for the peopling of the Japanese archipelago, it is
characterized by two important periods: the Jomon period from 15,000 to 3,000 YBP;
and the Yayoi period from 3,000 to 1,700 YBP. According to the dual-structure model,
the current Japanese population was the result of admixture between Jomon
populations who originated from Southeast Asia and the incoming Yayoi migrants from
mainland Asia. Some minority groups in Hokkaido and the Ryukyu islands may be
direct descendants of the Jomon peoples.

By analyzing approximately 50,000 genome-wide SNP data generated by me and
other Pan-Asian SNP Consortium (PASNP) members, I investigated the genetic
structure that may exist within indigenous groups of Malaysia and elucidated their
relationship with other Southeast Asians. Using Principal Component Analysis (PCA)
and STRUCTURE analysis, I found traces of recent and sustained admixture within
the Negrito, Indian and Austronesian (Temuan, Bidayuh, Malay) groups. Comparisons
with other Southeast Asians revealed that the Malaysian Negritos appeared to be
distinct from the Philippine Negritos on the PCA plot. A closer look at the relationship
between Austronesian populations revealed genetic substructure which mirrors
geographical affinities, which may be explained by geographical isolation following the
‘Out of Taiwan’ expansion or alternatively there may be separate population
movements involving other Austronesian groups. These observations demonstrate the
impact of admixture on the genetic substructure of indigenous Southeast Asian groups
and hints at a more complex migration history of the Negritos and Austronesians than
the simple ‘Out of Africa’ and ‘Out of Taiwan’ models would suggest.

Next I conducted an analysis of complete mitochondrial DNA (mtDNA) sequences to
test the plausibility, impact and timing of the migration models in indigenous
Malaysian populations. I generated complete mtDNA sequences in 86 individuals from
four indigenous Malaysian groups. In the Jehai (Negrito), one of the frequent

haplogroups was R21 which is indigenous to West Malaysia and dates back to the



Pleistocene (~40,000 YBP). The three Austronesian groups (Bidayuh, Selatar and
Temuan) showed high frequencies of haplogroups N9a6, N9a6a, Fla’c, N21 and N22
which have mainland Asian origins around 30,000 to 10,000 YBP. Haplogroups
associated with the ‘Out of Taiwan’ expansion were either found at very low
frequencies or not detected at all in those three Austronesian groups. Principal
Component Analysis distinguishes the Malaysian Negritos from the Austronesians and
also shows a dichotomy between Austronesians from Sumatra and Java and those from
Taiwan and Philippines. As with the SNP analysis, results from mtDNA showed no
apparent link between the Negritos of West Malaysia and those from Andaman and
Philippines. Regarding the origin of Austronesians, our results show support for an
‘early train’ migration originating from Indochina or South China around 30,000 to
10,000 YBP which predates but does not rule out the subsequent ‘Out of Taiwan’
expansion.

Finally I conducted a study to find out the genetic structure in Japanese populations
and to answer questions regarding which model of Japanese origins would be best
supported by the genome-wide SNP data. I performed data analysis of close to 1 million
genome-wide SNP genotypes generated using the Affymetrix 6.0 genechip in three
Japanese populations: Hondo-Japanese, Ryukyuan and Ainu. Principal Component
Analysis (PCA) plots showed that these three populations formed three distinct
clusters, with greater genetic variation within individuals of the Ainu group, brought
about by admixture with the mainland Japanese and possibly another population from
Northeast Asia. Phylogenetic analysis revealed that the Ryukyuans and Ainu form a
cluster with 100% bootstrap probability and comparisons with other global populations
showed that all three Japanese populations cluster with other North East Asians.
Current results appear to support the common ancestry of Ainu & Ryukyuans, which is
compatible with the dual-structure model. However, the close affinity of all three
Japanese populations with other North East Asians put the idea of Jomon origins from
Southeast Asia in doubt although not entirely ruled out.

In summary, my results demonstrate the influence of surrounding populations to the
genetic diversity in indigenous Malaysian and Japanese populations which also
contributes to the genetic substructure in these indigenous groups. The presence of
admixed individuals has to be considered when designing sampling strategies for
future population genetic studies as well as when conducting and interpreting results
of association studies. PCA analysis using SNP and mtDNA both showed the Malaysian
and Philippine Negritos as distinct populations, which suggests they may originate
from different migrations or alternatively the observed pattern was due to the
enhanced effects of genetic drift due to their smaller population size. Regarding the
Austronesians, results suggest an earlier movement originating from Indochina
around 30,000 to 10,000 YBP which has more impact on the mtDNA diversity of

indigenous Austronesians in West Malaysia and Borneo than the proposed ‘Out of



Taiwan’ expansion around 5,000 YBP. In the Japanese population, the Ainu and
Ryukyuans have shared genetic ancestry and that the mainland Japanese may be the
result of admixture between ancestral Yayoi and Jomon people, supporting some
aspects of the dual-structure model. However, our data does not indicate a Southeast

Asian origin of Jomon peoples but shows a closer affinity to Northeast Asians.
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