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ABSTRACT

The Lua are recognized as the first modern
inhabitants of Northern Thailand and play an
important role in Northern Thai history. There is no
evidence stating that the Lua are in the Nan province,
the place where the H’tin, who migrated from Laos,
reside. The objectives of this study are to depict

whether the Lua in Nan are the same ethnicity as the
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ancient Lua in northern Thai history, or they are the
H tin who call themselves Lua; and to investigate the
genetic structure between males and females of
studied populations and the factors affecting their
structure, employing the Y-chromosomal
microsatellites and mtDNA as markers. The studied
populations comprise 4 Lua subgroups from Mae
Hong Son (Lua-1), Chiang Mai (Lua-2), and Nan
(Lua-3 and Lua-4) provinces, as well as 3 H'tin
subgroups from Nan: the Mai (H’tin-l), and Prai
(H’tin-2, H’tin-3). The results revealed that the
genetic structures of the Lua in Nan differed from
the ancient Lua, hence they should not be the same
ethnic group. The Lua-3 from Nan could be the same
ethnicity as H’tin-1 (Mal), while the Lua-4 could be
the same ethnicity as H'tin-3 and H tin-4 (Prai).
Furthermore, the sex-biased genetic structure in the
studied populations was observed. The difference in
post-marital residence, geography, language, as well
as founder effect and/or inbreeding suggested the

integrated effect on the genetic structure of the

studied populations.
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1. MUIUMAIANNHAINHA1EVOLE INa
Inil (haplotype diversity) fhmmwmﬂwmam?ia
vodluTlasummalanlulasTulonne (Y-STRs
average diversity over loci) HAZAINNNNAN
Wargvesiiinale Inannaidun vesddue ly
TnAoUIATY (nucleotide diversity, 7t) (Nei, 1987) Tu
ugazszns @aeT1siAs ARLEQUIN 3.1
(Excoffier et al., 2005)

General information of studied populations

Table 1

Geographic coordination

Location

Linguistic affiliation

Sample size

Studied
Populations

(Sub-district, District, Province)

(Family, Subfamily, Branch)

Longitude

Lattitude

mtDNA

Y-STRs

(N=133)

(°E)
18° 23'
18° 08'

19° 12'

CN)
97° 56

(N=259)°

Thai J. Genet.

Hua Hom/Mae La Noi/Mae Hong Son

Bo Luang/Hod/Chiang Mai

Austro-Asiatic, Mon-Khmer / Palaungic
Phu Ka/Pua/Nan

46°
502

521

Lua-1 (Western)
Lua-2 (Eastern)

Lua-3

98° 20

Austro-Asiatic, Mon-Khmer / Palaungic
Austro-Asiatic, Mon-Khmer / Khmuic
Austro-Asiatic, Mon-Khmer / Khmuic
Austro-Asiatic, Mon-Khmer / Khmuic
Austro-Asiatic, Mon-Khmer / Khmuic
Austro-Asiatic, Mon-Khmer / Khmuic

25°

101° 04'

20°

2010, 3(2) : 160-171 163

19° 09'
19° 08'
19° 23'

19° 19’

101° 09'

Bo Klua Tai/Bo Klua/ Nan
Pa Klang /Pua/Nan

43°

23

Lua-4

100° 55'

37°
250

20°

11

E)

H tin-1 (Mal)

E)

H tin-2 (Prai)

100° 52'

Tung Chang /Tung Chang/Nan
Pra That/Chiang Klang/Nan

100° 54'

38b

20°
 Unpublished data from authors

b

H tin-3 (Prai)

" Data from Kutanan et al. (2007)
“Samples including both males (N:

126)

133) and females (N:
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na ouANNle 1dyN1e 0AR2033  non-
parametric permutation Tae14T1/sunsy ARLEQUIN
3.1

3. MurumAy “uiussEnins ey
WINRIUENT TN AT BZNAN A LA TE U
52ogHIMBTUENTTNADTZoz Il as
109152915 1a835 Mantel test (Mantel, 1967)
#87131n5W ARLEQUIN 3.1
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TulasTulowne way F, “wiudeyamaun

a g = Y
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permutation test 1111511054 ARLEQUIN 3.1 910
Futharszoziamaiugnssud 1dun
phylogenetic tree 11U unrooted neighbor joining
(NJ) @28T151n31 MEGA 4 (Tamura et al., 2007)

5. AmsiznsTanguueslsyring
(clustering analysis) SRR Bayesian Tago sy
Tuiaa linkage 11711511054 BAPS 5.2 (Corander et
al., 2003; 2008; Corander and Tang, 2007)
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AN @ (Table 2)

mtDNA

haplotype diversity nucleotide diversity

Table 2  Genetic diversity of studied populations
Y-STRs

haplotype diversity average diversity

over loci
Lua-1 0.9500 = 0.0237 0.4047 = 0.2030
Lua-2 0.9533 = 0.0296 0.4873 = 0.2079
Lua-3 0.8889 = 0.0910 0.2918 = 0.2938
Lua-4 0.8854 = 0.0483 0.3339 = 0.2524
H'tin-1 0.9316 = 0.0279 0.2731 = 0.2360
H'tin-2 0.9636 = 0.0510 0.3925 = 0.2713
H'tin-3 0.9789 = 0.0214 0.4204 = 0.2131

0.9594 = 0.0134
0.9127 = 0.0178
0.6421 = 0.0871
0.1728 = 0.0723
0.7402 0.0618
0.6433 = 0.0710
0.6899 = 0.0707

0.0190 = 0.0102
0.0193 = 0.0103
0.0153 = 0.0086
0.0026 = 0.0021
0.0160 = 0.0088
0.0126 = 0.0072
0.0190 = 0.0103

I+
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AMOVA

NNMIIATIZHANUIANAITBITATI $19
NG serninudaznguoes lulliznniale
AMOVA (Table 3) WU diosmszannsidh
Wwdios 1 ngu manudunlsssninalsznng
mame (Jovay 23.88) teunszmnsmandl
($o8az 29.15)

e liuszannadu 2 nquaman@iug ny
Siranuiunlsseriadsznnsialumame
uazmeviajaiauilugud vaglifianuuandiaiu
awlena aa (P> 0.05) nazilefiansannnu
Aunlssgninangudesuostlizyniuaaznaiug
WUNTM ua*ﬁﬂumﬁ«ma ($ovaz 24.24) LazIWe
widje (Jovay 33.49) Fur aeh Uszansyndae
wazdumaiiiugnssufiuana ety seniengy
doovolszainslundazmaiug  winnd

9
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a o o

dovlumdiuiady (Fevay 28.82 lumene uay
fovay 36.69 lumandje) wanndngudosly
ndufou Gevaz 1222 Tumame wag Josaz
2192 Tumwang) o a3 Uszmnnsyiaiel
mmum@hmNﬁuﬁﬂﬁumﬂﬂiwﬂiwmiGlmﬁu
dontaszrinaiu 2 nguamwanuuan
ANVBITAUTITN  WUNMANNRULYTTEHIN
szanng Hanuuanannuedis lifite vyna
88 (P> 0.05) agha 15 manuiulsdanan
MovTHANAITUNIE DA ludsznTINANe
($ovay 13.03, P = 0.053) uazlinnuuanag
seriamunanludsennamenas Govay 3.57)
Uszna 4 1
MIANITAAIANNANLYTTEH I
goav0elszmng luuaagiausssy  aenunlu
maae (Fepaz 15.25) NmanuAuualsiesnin

Table 3  Results of Analysis of Molecular Variance (AMOVA)
Within population Among populations Among groups
Groups No. of No. of within group
groups  populations Variance Variance Variance
(%) D, (%) D, (%) D,
Y-STRs
All samples 1 7 76.12 0.2388 23.88
Lua 1 4 71.18 0.2882 28.82
H'tin 1 3 87.78 01222 12.22
Lua/H tin 2 7 76.31 0.2369 2424 0.2411 0 0
Culture 1 1 2 75.42 0.2458 24.58
Culture 2 1 5 85.57 0.1443 1443
Culture 1/Culture 2 2 7 71.73 0.2827 1525 0.1753 13.03  0.1303
mtDNA
All samples 1 7 70.85 0.2915 29.15
Lua 1 4 63.32 0.3669  36.68
H'tin 1 3 78.08 0.2192 2192
Lua/H tin 2 7 72.82 0.2718 3349 0.3151 0 0
Culture 1 1 2 96.66  0.0334 3.34
Culture 2 1 5 61.98 0.3802 38.02
Culture 1/Culture 2 2 7 69.71 0.3029 26.71 0.2770 3.57 0.0357

Bold letter = statistical significance at P < 0.05
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Mantel Test
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Table 4  Pairwise genetic distances among studied populations based on R, (below diagonal) and F; (above
diagonal)
Lua-1 Lua-2 Lua-3 Lua-4 H'tin-1 H'tin-2 H'tin-3
Lua-1 0.0334 0.3312 0.4581 0.1939 0.1803 0.1440
Lua-2 0.3813 0.3051 0.4662 0.1785 0.2166 0.1589
Lua-3 0.3474 0.4757 0.7597 0.2380 0.5031 0.4006
Lua-4 0.4207 0.5463 0.2169 0.6087 0.1957 0.2113
H'tin-1 0.3654 0.5086 0.0625 0.3193 0.3495 0.2346
H'tin-2 0.3027 0.4136 0.0289 0.1842 0.2233 0.012
H'tin-3 0.3778 0.5139 0.0192 0.1639 0.1864 0.0798
Bold letter = statistical significance at P < 0.01
H'tin-1
Lua-3
| H'tin-3
Lus-=
Htin-2
Luz-1
Lus-2

Figure 1 Neighbor joining tree (NJ) of studied populations based on R, distance from Y-STRs
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Figure 2 Neighbor joining tree (NJ) of studied populations based on F;; distance from mtDNA
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Luzs-1 Lus-2 Lus-3 Lus-< H'tin-1 H'tin-2 H'tin-3

N
N

Figure 3 Population clustering based on Y-STRs data inferred by Bayesian Analysis of Population Structure
(BAPS)

Luzs-1 Lus-2 Lus-3 Lus-< H'tin-1 H'tin-2 H'tin-3

Figure 4 Population clustering based on mtDNA data inferred by Bayesian Analysis of Population Structure
(BAPS)
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