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Abstract

We investigated the distribution of HLA-A and B locus, gene frequency (GF), antigen
frequency (AF), haplotype frequency (HF) and non detectable antigens in Northern Thais. Of 289
native northern Thai people residing in Chiang Mai province for many generations were tested
using lymphocytotoxicity test and 146 unrelated subjects were selected for analysis. The com-
mon alleles were A2, A1l and A24 for A locus with GF of 36.4%, 35.4% and 15.6%, respectively
and B46, B40 and B13 for B locus with GF of 21.1%, 15.7% and 8.6%, respectively. The frequent
linkage disequilibrium haplotypes were A2,B46; A33,B17 with HF of 15.9%; 5.0% and LD of
8.3%; 4.6%, respectively (p<0.0001). The undetectable antigens (blanks) occurred with GF=
11.64% at A locus and GF=4.92% at B locus. Comparing the GFs to other Thai ethnic groups,
showed that the Northern Thais shared several alleles such as A2, All, B46, and B62 in common
with Dai Lue (Thai-speaking people who lived in the southern part of China), (p>0.05), more than
Thais, Thai/Chinese or present-day Thais (p<0.001). Especially, HLA-B46 with the GF of
21.1% 1is considered to be a very typical antigen for Southern Mongoloids. These similarities will
support the root of migration and origin of Northern Thais.

HLA has been known as a great impor-

tant part in organ transplantation, paternal serology,
disease susceptibility throughout population gene-
tics. The analysis of HLA class I allele frequencies
will provide important background information
relevant to the origin of ethnic Thais which has
been an interesting subject for study in archaeo-
logy, anthropology and also in medical fields.

During the period of the fourteenth and
nineteenth centuries(1), there were several massive
mass migrations of Chinese to Thailand. Intermar-
riage between Thais and Chinese has been wide-
spread resulting in a nearly completed admixture of
the two populations. Thus, nowadays Thais can
not be defined as a homologous Thais. "Dai Lue"
is an ethnic Thai-speaking minority who lived in
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Southern China and believed to be the original Thai
people. Northern Thais are also ethnic Thais con-
sidered to be evidence of migration because they
have shared some linguistic similarities, cultural
styles, architecture, religion and agricultural prac-
tices with the Dai Lue. This leads to tracing the
history of the people, believed to be their ances-
tors.

This study was carried out to investigate
the distribution of HLA-A and -B locus, gene
frequency, haplotype frequency, and non detectable
antigen in Northern Thais (NT) which may support
the origin of Thai people.

MATERIAL AND METHOD

A total of 289 native NT included 143
related and 146 unrelated were studied for HLA-A,
B by microlymphocytotoxicity test(2). These peo-
ple have resided in Chiang Mai province for many
generations and never intermarried with migrant
Chinese. The HLA-A and B serotyping trays, pre-
pared by the Department of Transfusion Medicine,

Table 1. Antigen frequencies (AF) and gene fre-
quencies (GF) of HLA-A in Northern Thais
(N=146).

Specificity  Number AF% GF%
Al 1 0.68 0.34
A2 87 59.59 36.43
A3 1 0.68 0.34
A9

A24 42 28.77 15.60
A10

A26 4 2.74 1.38
A1

A11. 57 39.04 21.92

A11.2 13 8.90 4.55

AT1* 25 17.12 8.96
A19

A29 1 0.68 0.34

A30 2 1.37 0.69

A31 5 3.42 1.72

A33 21 14.38 7.47
A74 1 0.68 0.34
A blank 11.64

* = Subtype not available
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Table 2. Antigen frequencies (AF) and gene fre-
quencies (GF) of HLA-B in Northern Thais

(N=146).
Specificity Number AF% GF%
B5
B51 14 9.59 4.92
B52 2.74 1.38
B5* 1 0.68 0.34
B7 5 3.42 1.72
B12 (B44) 8 5.48 2.78
B13 24 16.44 8.59
B14 (B64) 1 0.68 0.34
B15
B62 6 4.11 2.08
B75 13 8.90 455
B76 3 2.05 1.03
B16
B38 11 7.53 3.84
B39 8 5.48 2.78
B17
B58 13 8.80 4.55
B17* 1.37 0.69
B18 4 2.74 1.38
B22
B54 1 0.68 0.34
B55 4 2.74 1.38
B56 1 0.68 0.34
B22* 2 1.37 0.69
B27 17 11.64 6.00
B35 11 7.53 3.84
B40
B60 30 20.55 10.87
B61 4 2.74 1.38
B4O* 10 6.85 3.49
B46 55 37.67 21.05
B48 7 4.79 2.42
B blank 4.92
Bw4 82 56.16 33.79
Bwe 123 84,25 60.31

* = Subtype not available
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Table 3. HLA-A,-B haplotype, haplotype frequency (HF) and linkage disequilibrium (LD) in Northern

Thais (N=146).
2
Haplotype HF(%) LD(%) X P
A B
2 46 15.9 8.3 18.11 <0.0001
33 17 5.0 4.6 84.62 <0.0001

Faculty of Medicine, Mahidol University and Tera-
saki typing trays, were both used for testing.

Of the total 289 native NT, 146 proved to
be unrelated and were used for calculation of gene
frequency (GF) by GF (%) = 1-V1-f x 100, where f
is the antigen frequency of the corresponding anti-
gen(3). Antigen frequencies (AF) were calculated
by AF (%) = (sum of the given antigen/N) x 100,
where n is the total tested number(4). Haplotype
frequencies were calculated by (F; x Fy) +A, where
F{ = GF of A-locus, Fy = GF of B-locus, A= linkage
disequilibrium of two linked genes. The A-value
and Chi-square were calculated by formula(3); A =
Vd/n -V(b+d)(c+d)/N2 and X2 = N(ad-bc)2/ (a+b)
(a+c)(c+d)(b+d). The HLA-A,-B GFs were com-
pared with other ethnic Thais previously reported
by using Chi-Square test for heterogenicity, with
Yates correction(5).

RESULTS

The antigen frequencies (AF) and gene
frequencies (GF) of HLA-A and -B of 146 Northern
Thais are shown in Table 1 and 2. The three most
common HLA-A serotypes were A2, All and A24
with GF of 36.43%, 35.43% and 15.60% respec-
tively, while the lowest ones were, Al and A3 with
GFs of 0.4%. The three most common HLA-B sero-
types were B46, B40 and B13 with GF of 21.05%,
15.74% and 8.59%, respectively. The undetectable
antigens (blanks) occurred with GF of 11.46% at
A-locus and GF of 4.92% at B locus. Bw4 and Bw6
associated B-locus antigens frequencies were found
to be 56.16% and 84.25%, respectively.

Table 3 shows the HLA haplotypes, haplo-
type frequencies (HF) and linkage disequilibrium
(LD) found in Northern Thais. Two most common
HLA haplotypes were HLA-A2,B46 and A33,B17
with HF = 15.9% and 5.0% and LD = 8.3% and
4.6%, respectively (p<0.0001).

The comparison of HLA-A and B gene
frequencies (GFs) between Northern Thai, Dai
Lue(1), Thais(1),Thai/Chinese(1) and present-day
Thais(6) are shown in Table 4. Only the most pre-
valent serotypes in those Thai groups were illus-
trated, which were A2, All, A24, A33, B44, B46,
B58 and B62. There were no significant dif-
ferences in GFs for HLA-A2, All, B46 and B62
between Northern Thais and Dai Lue (X2 = 1.29,
p>0.05), but it revealed significant differences
between Northern Thais and Thais, Thai/Chinese or
present-day Thais (p<0.0001). These differences
were also found in the GFs of HLA-A24, A33, B44
and B58 (p<0.001).

DISCUSSION

It was seen quite clearly that the HLA-
A2, All, B46 and B40 were commonly found in
Northern Thais. The distribution of both A and B
locus are similar to those previous reports in
Thais(7-9), Northern Thais(10) and present-day
Thais(6). The HLA-A10 found in this study was
classified as A26. Other splits of A10 were totally
lacking in Northern Thais, which is similar to
those previous reports of this rare antigen in the
Thai population(7). For HLA-A11 antigen, about
17.12% could not be identified as Al11.1, Al11.2
or other subtypes. Therefore, further studies of
higher resolution of HLA-A11 subtyping may help
solve these problems.

The linkage disequilibrium, the alleles of
HLA linked loci in Northern Thais, were found
positive between the A2 and B46, A33 and B17
linked genes. These haplotypes, A2,B46 and A33,
B17 occurred more often than expected by chance
alone based on gene frequency with LD of 8.3%
and 4.6% with p<0.0001. No significant linkage
disequilibrium was found in other haplotypes,
p>0.05.
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Table 4.
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Comparison of HLA-A and -B gene frequencies (GF %) in Northern Thais with other Thai ethnics.

HLA NT pi’”  Thais'’  Thai/Chinese'’  ppT©
Specificity n=146 n=105 n=137 n=71 n=140
A2 36.4 36.7 18.9 25.0 19.6
Al 35.4 37.2 24.5 28.6 28.9
A24 15.6 10.0 19.4 16.7 18.1
A33 7.5 9.5 18.0 18.7 14.6
B44 2.8 1.4 8.4 2.8 7.9
B46 21.1 21.3 8.8 7.7 9.4
B58 4.6 1.4 4.1 15.5 4.6
B62 2.1 2.4 7.2 7.0 8.2

NT = Northern Thais, DL = Dai Lue,

NTvsDL: X° = 1.29, p>0.05

(1) Data from Chandanayingyong et al, 1992 (Ref. 1)

PDT = Present-day Thais

(10) Data from Chandanayingyong et al, 1997 (Ref. 6 )

The HLA-A, -B gene frequencies of
Northern Thais and Dai Lue have revealed interest-
ing similarities. Compared to other Thai ethnic
groups previously reported(1.6), it indicated that
the Northern Thais shared several alleles such as
A2, All, B46 and B62 in common with Dai Lue.
Especially, B46 antigens with the GF of 21.1% in
Northern Thais and 21.3% in Dai Lue were consi-

dered to be very typical antigens of Southern Mon-
goloids. This would suggest that these two ethnic
Thai groups may come from the same origin. This
finding will support the migration origin of
Northern Thais. Moreover, this study will also pro-
vide important background information relevant to
transplantation and disease association in Northern
Thailand.

(Received for publication on June 24, 1997)
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