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Incidence of HbE and its gene frequencies among various
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Map of Thailand indicating incidence of Hb E and the place
where each ethnic group studied was inhabited
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Abstract

In order to provide population genetics data of small ethnic groups
of Thai population we have studied five ethnic groups living in difference
geographical region. Five selected ethnic groups studied includes Hill
tribes in the north, Phu Tai in the northeast, Chong in the east , Lao Song
in the middle and aborginal Sakai in the south of the country. Four genetic
markers icluding types of hemoglobin determined by hemoglobin
electrophoresis , [(-globin gene haplotypes determined using PCR, an
Asian specific 9 bp deletion in region V of mtDNA and mtDNA sequence
polymorphisms in the D-loop major non-coding region determined by
direct DNA sequencing were studied and determined ethnic relationship
by phylogenetic tree analysis. It was found that the HbE gene frequencies
in Hill tribes, Phu Tai, Chong, Lao Song and Sakai were 0.01, 0.31, 0.60,
0.05 and 0.06, respectively. 3-Globin gene haplotype analysis indicates
that HbE in Chong population has difference origin with other groups but
has the same origin with Kambodian reported previously. HbE in the four
remaining groups share the same origin with general Thai and lLaos
populations. Data on mtDNA polymorphisms also indicates that the Chong
and Sakai populations are less related to other groups whereas Lao Song ,
Phu Tai and Hill tribes are closely related to the general Thai population
living in Chiangmai and Khon Kaen provinces. The result from this study
shows that both genetic markers on nuclear DNA and the mtDNA
polymorphisms could provide useful mformation related to the history of
Thai population. Further study on other small ethnic groups should provide
a more insight into the study of history and ethnic relationships among
Thai population.
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Table 1 Incidence of HbE and gene frequencies among various
ethnic groups of Thailand.
Ethnic groups No EA EE HbE Gene
(%) frequency
Thai
North 31 3 - 9.7 0.05
Northeast 235 61 4 27.9 0.15
Small ethnic
Hill tribes 79 2 - 2.5 0.01
Phu Tai 31 13 51.6 0.31
Chong 50 24 18 84.0 0.60
Lao song 58 5 - 8.6 0.05
Sakai 34 3 - 11.8 0.06




| Hill tribes

- @5%) | LAOS

I Laosong Phu Tai

\o (6;- %) ' (51.6%) |

MALAYSIA

Figure 1 Map of Thailand indicating incidence of Hb E and
the place where each ethnic group studied was inhabited



uc +/+ +/- -/-Muc +/+ +/- -/-

1068 bp
540 bp
528 bp

e/HincII G y/Hind III

uc +/- -/-M uc +/+ +/- -/-

992 bp - 1009 bp
847 bp % 649 bp
681 bp N 360 bp
166 bp 5

- | (R J

Ay/Hind III yf 3'/Hinc II

Figure 3 PCR amplified DNA for polymorphic sites analysis in -globin gene cluster before
(uncut, u¢) and after digested with restriction enzymes indicated ; g/Hinc Il , Gy / Hind 1T ,
Ay / Hind 111 and \y[3/Hinc II. M is A/Hind III size markers. + and - indicate the presence and

absence of each polymorphic site, respectively.
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An Asian specific 9 bp deletion in
region V of mitochondrial DNA

An Asian specific 9 bp deletion in
region V of mitochondrail DNA

M1 23 456789

P EE e —— T S W —

Figure 5 Detection of the 9bp deletion polymorphism in the region V of mtDNA. PCR-
amplified mtDNA were run on 4% NuSeive gel electrophoresis. Lanes 1, 2, 4, 6, 7
and 8 contain samples without the 9 bp deletion polymorphism whereas 3 and 5 have

this pelymorphism. M is ¢X174/Hinf I size markers.
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Table 4  Frequency of the region V 9bp deletion polymorphism of mtDNA in various

ethnic groups

Population sample size 9 bp deletion (%) Reference

Thai

- Sakai 34 0 ' this study

- Chong 50 320 this study

- Thai Tribes 80 200 this study

- Phu Tai 3l 226 this study

- Lac Song 58 345 this study

- North 30 230 40

- Northeast 40 26.0 40
Japan

- Mainland 254 15.0 a4

- Okinawa 32 4.9 4t
Taiwan

- Chinese 132 17.4 44

- Native 120 283 44
Indonesia 10 60.0 43
Australia 51 0 32
Papua new Guinea 94 0 32
New Zealand , 30 100 32
Polynesians 150 93.0 32
Hawaiian as 92.0 45
African 14 0 45
European 3 0 45
Caucasians (Spain) | 124 0.8 46




Table 5 Estimates of interpopulational (d ) , intrapopulational (d, or d,) and net (d,)

nucleotide diversity among 8 ethnic groups .

n=25 n=25 Fn:Zl n=25 rn=25 n=207 n=30 n=:

CH HIL HIM LAS PHT SAK CM KK
CH 1.363 1.464 1.483 1.367 1.561 j [.548 1433 1.452
HiL 0.100 1.363 1.263 1.370 1433 | [.448 1.345 1.373

HiM 0.190 , 0.015 1.132 1.342 J 1.333 1.443 1.250 1.297

0.039 j0.0‘H 0.129 1.293 Tl.455 1.521 1.330 1.371

PHT 0.198 { 0.069 0.086 0.127 I'SGSJ 1.586 1.388 1412 ]

——‘———1—1’————‘
-
=
%)

SAK 0.590 0.489 0.600 0.589 0.628 0.553 1.353 1.502

[CM 0.127 0.038 0.059 0.059 0.082 P)ASB 1.249 1.322
‘EK 0.093 0.012 0.053 0.047 BOSZ [ 0.547 j0.0lQ 1.356

Note All values are multiplied by 100. The figures on the diagonal refer to d, (or d,),and
those above the diagonal d . The figures below the diagonal represent the value of
d, =d - [(d, +d)2]
CH = Chong HIL = Hill Tribe;Lisu HIM = Hill Tribe;Musur
LAS = Lao Song PHT = Phu Tai SAK = Sakai

CM = Chiang Mai KK = Khon kaen



CHO9
®
THZ3
THiZ
()
SAKQ 1 -
-
©
THO3 7]
CH1E
®
Figure 6 Phylogenetic tree of 215 mtDNA lineages from
six small ethnic groups and two proviences Cs
general Thai population . Qn the basis of
clustering patterns in the tree. ail lineages "IN
were classified into 8 monopvhletic clusters ( C1-C8) 04
HIL = Hill Tribe:Lisu . HIM = Hill Tribe:Musur . L pé%zs THIZ0
LAS = Lao Song . PHT = Phu Tai . SAK = Sakai . —Thad i
CH = Chong . CM = Chiang Mai . TH = Khon kaen :
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Sakai

Chong

Lao Song

Phu Tai

Lahu

— Thai-CM

Hil

Thai-KK

0.100 0

Figure 7 UPGMA Phylogenetic dendogram ,showing the relationships of the 8
groups based on d\(x100) distances.
CH = Chong , HIL = Hill Tribe;Lisu , HIM = Hill Tribe:Musur ,
LAS =Lao Song , PHT = Phu Tai, SAK = Sakai ,
CM = Chiang Mai , KK = Khon kaen
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