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Origin o Hakka and Hakkanese:A Genetics Analysis

1

LI Hui', PAN WurYun” , WEN Bo', YANGNingNing' , JIN Jian-Zrong' , JINLi** , LU DaRu"
(1. Center for Anthropdogical Studies at Fudan University, Shanghai 200433, China;
2. Ingtitute d Linguistics, Shanghai Teachers University , Shanghai 200234, China)

Abdgract: Hakka is a didinctive Han Chinese popuation in Suthern China geaking Hakkanese. The orign of Hakka has been
controversd . In this report \we andyzed Y chronooma markers in 148 Hakka males. Principle conmponent andyssdo YSNP hep-

lotype digtribution shows Hakka is clugered grondy with the Han in Northern China,and is d9 close to She ,a HhongMienr

geaking population ,while the generd Suthern Han isfarly close to Daic populations. Admixture andys s reveded that the relaive
genetic contribution 80. 2 % (Han) ,13 % (She) and 6.8 % (Kam) in Hakka. The network of Y- STR haplotype of M7 individud's
in al ooncerned populations suggested two possble originsdf HmongMien ocontribution in Hakka:One isfrom Hube and the other
isfrom Canton. The Kam contribution in Hakka is likely from Kan Yue the ancient aborigine of Kiangs (Jiangxi) . The frequency
o 9bp-deetion in Regon V o mitochondrid DNA of Hakkais 19 7 % which is quite dose to She but far from Han. We therefore
concluded that geneticdly the mgjority of Hakka gene pool shdl come from North Han with She contributing the nogt anong all
rorr Han groups. Regarding the Hong Mien character of Hakkanese ,the genetic gructure of Hakka shows their core may be Kim

man ,the ancient Hhong-Mien. We hypotheszed thet a great number of Han people from North China join this populaion in succes

gon. Suthern Chinese didects,such as Hakkanese may d< be those languages of Suthern aborignes at fird ,and turn to extant
gopearance under the continuance dfect of Northern Chinese.

Key words: Hakka; genetic gructure; Y-chrompome; SINP; STR; She naiondity; Hakkanese
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1 Y-SNP ( %)
Table 1 Y-SNP haplotypes frequencies %) o Hakka and other populations in China
H1 H2 H3 H4 H5 H6 H7 H8 Ho HI0O  H11  HI2 H13 H4
Ropulation Sze
Hakka 148 2.70 0.68 2.03 14.19 54.05 4.056 16.22 2.03 0.68 2.70 0.68
Tuia 10  10.00 20.00 30.00 10.00 20.00 10.00
Lolo 14 14.28 42.87 21.43 7.14 14.28
Han(N.) 8 8.50 2.40 22.00 29.00 23.00 9.80 4.9
Han(S.) 283 7.77 1.41 1.41 12.02 24.38 1.77 27.56 17.31 3.53 0.71 1.41
Ba 13  15.40 7.70 15.40 30.80 30.80
Naxi 18 77.80 16.70 5.50
Tibetan 8 12.50 25.00 12.50 50.00
Mien 14  7.14 7.10 21.40 14.29 35.71 14.30
Se 11  18.18 9.09 18.18 27.27 18.18 9.09
Kam 20 15.00 15.00 15.00 25.00 10.00 20.00
Zhuang 29 3.60 3.60 7.10 3.60 3.60 25.00 17.90 25.00 10.70
Dangdaic 74 2.08 6.25 4.17 27.08 39.58 12.50 8.33
Amis 6 100. 00
Ataya 24 29.20 4.20 4.20 54.20 8.30
Bunun 9 11.11 66.67 22.22
Paiwan 1 18.20 54.50 27.30
Hrrong 40 7.69 7.69 7.69 38.46 15.38 7.69 15.38
Luiia 2 11.11 7.41  40.74 37.04 3.70
H6 , 1
H5 H6 H8
H7 . HG , “ » [16]
H9 H10 Hil Y-NP ,
L 2
2 Y-SNP ( %)
Table 2 Variances percentage o componentsfrom principle component analysis o
Y- SNP haplotypes frequencies o ethnic populations
Qorrponent 1 2 3 4 5 6 7 8 9 10 11
Percentage of variance 38.377 23.407 13.107 9.433 5.334 3.989 2.897 1.7 0.997 0.489 0.181
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3 74.9%, 3
' 3 Table 3 Component data o ethnic populations
, 3 Gonmponent 1 2 3 4 5
Hakka 0.855 -0.225 0.095 -0.3%4 0.09%
’ 1 Tdia 0.697 0.008 0.607 -0.213 - 0.055
1, Lolo 0.569 -0.521 0.376 0.423 0.09

Han(N.) 0.957 -0.132 0.026 0.024 0.112
Han(S.) 0.956 0.210 -0.144 0.036 - 0.012

' Bai 0.8%0 -0.231 -0.297 -0.074 0.105
Naxi 0.254 -0.488 0.483 0.653 0.007
Tibetan 0.264 0.047 -0.827 0.287 0.079
2.2 Mien 0.703 -0.228 -0.410 0.305 0.23
e 0.548 -0.261 - 0.162 - 0.205 - 0.352
Y-S\P Kam 0.538 0.644 0.033 0.042 - 0.171
, 3 Zhuang 0.392 0.43 -0.338 0.495 - 0.260
Ber- Dangdéic  0.400 0.852 -0.109 0.281 0.035
151 Anis 0.166 0.83 0.383 0.154 - 0.192
torelle , Atayd 0.476 0.731 0.410 - 0.181 - 0.051
3 , Bunun -0.243 0.358 0.134 - 0.073 0.79%
80.2 %, 13%. 6.8% 1 Paiwan 0.193 0.907 0.149 0.182 0.214
Hrrong 0.424 -0.505 0.499 0.402 - 0.070
: Luia 0.893 - 0.111 -0.350 -0.222 0.076
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Fig.1 Principle component map o 19 ethnic populations in China

4 Y-SNP (%)
Table 4 Variances percentage of componentsfrom principle component analysis of
Y-SNP haplotypes frequencies o Han Chinese populations

Gonponent 1 2 3 4 5 6 7 8 9

Percentage of Variance 65.892 15.148 9.564 6.551 1.298 0.607 0.402 0.357 0.118
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5
2.3 Y-SNP Table5 Component data o Han Chinese populations
Qomponent 1 2 3 4
Hakka 0.811 0.298 - 0.491 - 0.077
Helongiang  0.849 - 0.507 -0.118 - 0.059
Y-INP , Lisoning 0.187 0.546 0. 464 0.640
10 19 [13] Hebei 0.924 0.038 -0.376 0.032
Shancong 0.981 0.058 - 0.004 0.118
, Shari 0.648 0.568 - 0.490 0.110
Gansu 0.621 -0.7%4 0.180 0.088
4 Xirjiang 0.621 -0.74 0.180 0.088
3 90.6 %, Henan 0.857 0.448 - 0.101 0.195
Anhui 0.905 0.355 0.167 - 0.029
Zheiiang 0.875 0.061 0.300 - 0.349
, 5 Jiangsu 0.962 0.195 0.158 0.056
Shanghai 0.840 0.373 0.325 -0.127
3 2 Hubei 0.977 - 0.079 0.086 - 0.110
2 Schuan 0.721  -0.272 0.254 0.526
Jiangd 0.917 0.056 0.184 0.171
Hunan 0.939 0.058 - 0.119 - 0.070
Fuian 0.916 -0.191 -0.280 -0.066
' ' Yunnan 0.813 -0.550 0.080 - 0.010
Quangxi 0.119 0.365 0.776 - 0.4%2
Qiangbng  0.869 0.058 -0.146 - 0.406
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Fig.2 Principle component map o Hakka and other Han Chinese populations
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Fig.3 Network gructure of M7 individuals of Hakka and other ethnic populations
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