Population Genetics of Southeast
Asian Peoples



Motivation

* Genetic tells us different stories of human
history from languages and ethnicity (where
you come from)




Genes control many things

e Common diseases, e.g., diabetes, cancer,
hypertension etc.

 Behaviors and personalities

e Physical characteristics, e.g., height, weight,
body shape/figure etc.



Common trait like skin color
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Sickle-cell trait

:

had Sy

o

d -

http://discovermagazine.com/2005/mar/human-study-thyself#.UVIDjL_hZTs

i
!



e Make up 90% of all variations

e Occur every 100-300 bases along 3 billion bp

Single Nucleotide Polymor phism or (SNP)
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How to get SNP data

DNA chip up to ~2 million SNPs
Capture the pattern of all SNPs

ldentify SNP patterns among group of
individuals (genetic affiliation)

Why are these patterns of genetic affiliation
important?



Genetic affiliation of SEA people

* How different are SEA people from each other
in the genetic sense?

 We can place boundaries according to
ethnicity, geography and languages

e Medical benefit when knowing your genetic
affiliation



Where the data come from?

e SEA data from Vietnamese, Cambodian,
Chinese, Japanese, Thais, Indonesian from
Xing et al. dataset

 Thalassemia patients minor and major from
Thailand

e Depressive disorder patients from Thailand



Grouping Individuals

e Based on SNP patterns
e Using PCA-based technique to group them

e Subpopulation defines a group of unrelated
individuals in which the variation among those
individuals contains nothing more than what
would be expected from random
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How we identify the subpopulations
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iIpPCA method for resolving
subpopulations
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Thai(C) (109/512)
Thai(NE) (7/203)
Thai(N) (6/183)
Vietnamese (5/7)
Thai(S) (4/94)
Chinese (3/10)
Cambodian (1/5)
Thai Moken (1/24)
CHB (1/45)
Outliers Thai(C) (12/512)

Thai(S) (10/94)
Thai(NE) (4/203)

e Some individuals were assigned to different

countries.
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Thai subpopulations resolved by ipPCA
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Subpopulation distributions according
e to self-report origins
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Discriminative SNPs

* Are there SNPs that can differentiate any two
subpopulations, e.g., SP-A vs SP-B or -C or -D

* Phenotype-Genotype??
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Conclusions

Individuals can be grouped into different
“genetic affiliated” groups

Global SNP patterns can be used to cluster
individuals

Such unique patterns can hint us more on
local selection/adaptation

Complex traits involve both Genetics as well
as environmental factors



