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Sequence polymorphism of mtDNA HVR 1 and HVR II of Orogen
ethnic group in Inner Mongolia
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Abstract: Venous blood samples from 50 unrelated Orogen individuals living in Inner Mongolia were collected and their
mtDNA HVR [ and HVR Il sequences were detected by using ABI PRISM377 sequencers. The number of polymorphic
loci, haplotype, haplotype frequence, average nucleotide variability and other polymorphic parameters were calculated.
Based on Orogen mtDNA sequence data obtained in our experiments and published data, genetic distance between Orogen
ethnic group and other populations were computered by Nei’s measure. Phylogenetic tree was constructed by Neighbor Joining
method. Comparing with Anderson sequence, 52 polymorphic loci in HVR I and 24 loci in HVR Il were found in Orogen
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mtDNA sequence, 38 and 27 haplotypes were defined herewith. Haplotype diversity and average nucleotide variability were
0.964+0.018 and 7.379 in HVR I, 0.929+0.019 and 2.408 in HVR I respectively. Fst and dA genetic distance between 12

populations were calculated based on HVR I sequence, and their relative coefficients were 0.993(P<0.01). A phylogenetic tree

was constructed based on genetic distances and included Orogen, Taiwan and South Han population in a clade, which indicated

near genetic relation between them, and far relation with northern Han, Mongolian and other foreign populations. The genetic

polymorphism of mtDNA HVR I and HVR I in Orogen ethnic group has some specificities compared with that of other

populations. These data provide a useful tool in forensic identification, population genetic study and other research fields.
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35 ABI PRISM HVR 1 , HVR II
377 , ABI Sequence 2
Analysis 3.4 : mtDNA
HVR 480 bp, HVR 382 bp CRS , 465 s 76
1.6 , HVR HVR
. (transition) (transversion)
(Cambridge Refer- ) ] )
11 (insertion) (deletion),
ence Sequence, CRS) ,
83.33%
862 bp Clustal W ,
. C-T , 36.94%;
Arlequin DNAsp ,
2.25%,
A-G , 43.62%,
R 31.69% 2.47%( 1)
; D 5
mtDNA , 1 YX?
mtDNA 12 2.2 mtDNA
mtDNA (Sa02=21 , mtDNA HVR HVR
Fst dA , Fst 480 bp 382 bp,
3000 ; SPSS 52 24,
11.0 Fst dA 7.56+3.59  3.36%1.75, 7.38
mtDNA Fst S N-J 2.41, 38 27,
(Neighbor Joining method), Phylip 0.96+0.02 0.93+0.02,
MEGA ) 0.0528 0.056
5 HVR HVR 862,
9.787, 0.997+0.005,
2.1 mtDNA HVR I HVR
0.0216 mtDNA
mtDNA 3, mtDNA
F1 BRFEEMDONASER I MESERX IHEERHER(0=50)
Table 1 Mutation types and frequencies of mtDNA HVR and HVR in Orogen population(n=50)
mtDNA HVR mtDNA HVR
Mutation types a a
No. observed a Mutation rate (%) No. observed a Mutation rate (%)
Transition A-G 13(6) 5.86 106(6) 43.62
G-A 37(6) 16.67 13(2) 5.35
T-C 53(10) 23.87 28(4) 11.52
C-T 82(22) 36.94 12(7) 4.94
Transversion C-G 7(4) 3.15 1(1) 0.41
A-C 24(2) 10.81 0(0) 0.00
A-T 1(1) 0.45 0(0) 0.00
Insertion G 5(1) 2.25 0(0) 0.00
C 0(0) 0.00 77(3) 31.69
Deletion A 0(0) 0.00 6(1) 2.47
Total 222(52) 100.00 243(24) 100.00

a

*Numbers in the parentheses are the numbers of nucleotide positions showing substitutions.
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Table 2 Comparison of mtDNA nucleotide variances among Orogen and other populations

Nucleotide position Orogen Sala (s(il};i;;;) Korean Japanese C(;::ﬁziha)n C(E};ngzi?)n
(n=50) (n=100) (n120) (n=306) (n=150) (n=50) (1=100)
16093 T-C 2 13
16111 C-T 6 1 3.4 1.3 0.7 2
16126 T-C 8 3.4 33 14 19
16129 G-A 20 12 10.8 22.2 31.3 2 14
16183 A-G 24 25 21.7 22.2 14.7 12
16184 C-T 1
16189 T-C 34 28 30 15.4 24 8 11
16223 C-T 46 61 62.5 78.4 82.6 10 8
16263 C-A 2
16290 C-T 4 7 11.7 8.8 8.6
16293 A-C 1 0.8 2
16298 T-C 6 12 13.3 8.5 8.6 8 3
16304 T-C 8 13 14.2 4.9 2.6 12 6
16311 T-C 16 11.7 13.1 4.7 18 16
16319 G-A 6 22 15 14.1 10 2
16327 C-T 6 4
16362 T-C 26 47 44.2 38.6 453 6 5
16390 G-A 14 2
%3 =SMEEIR MDNAHVR I Z75MIENRS Hit RARBH AR LLE
Table 3 Comparison of sequence divergence of HVR in different populations
Population N K A K/N (%) HD T Pi 1
Orogen 50 38 52 76.00 0.964+0.018 0.016+0.008 7.562+3.589 0.053
North Africa Jews 33 24 37 72.73 0.968+0.019 0.017+0.009 5.388+2.665 0.061
Valencia 42 39 50 92.86 0.995+0.006 0.011£0.006 4.555+2.284 0.029
Basques 45 27 32 60.00 0.948+0.021 0.009+0.005 3.236+1.700 0.073
Turkey 45 40 55 88.89 0.994+0.007 0.016+0.008 5.333+2.622 0.028
Morocco 50 34 38 68.00 0.960+0.018 0.014+0.008 4.604+2.298 0.059
Italy 83 62 62 74.69 0.971+£0.013 0.012+0.006 4.786+2.362 0.041
Galicians 92 53 56 57.61 0.929+0.023 0.009+0.005 3.110+1.629 0.081
NE Spain 118 83 59 70.34 0.969+0.011 0.013+0.007 4.348+2.165 0.039
Germany 199 132 89 66.33 0.974+0.007 0.012+0.007 4.067+2.037 0.031
N: s K ;AL ; HD: T ; Pi: ;LI

N: Number of individuals; K: Number of different haplotypes; A: Number of variable nucleotide positions; m: Nucleotide diversity; Pi: Nu-
cleotide pairwise differences; I: Probability of genetic identity.
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Table 4 The genetic distance among twelve populations based on mtDNA HVR

sequences

Orogen  Xi’an Han Changsha Han South China Han Taiwan Hong Kong Mongolian Korean Siberian European Australian African
Orogen 0.040 0.033 0.014 0.000 0.035 0.043 0.050 0.501 0.095 0.098 0.126
Xi’an Han 0.039 0.006 0.000 0.046 0.001 0.010 0.005 0.357 0.133 0.097 0.114
Changsha Han 0.032 0.006 0.000 0.045 0.001 0.008 0.005 0.374 0.092 0.079 0.097
South China Han 0.014 —0.016 —0.016 0.000 0.000 0.000 0.000 0.538 0.102 0.061 0.085
Taiwan -0.012 0.045 0.044 -0.026 0.056 0.062 0.099 0.663 0.132 0.148 0.129
Hong kong 0.034 0.000 0.001 -0.036 0.054 0.006 0.010 0.583 0.113 0.083 0.094
Mongolian 0.042 0.010 0.008 -0.015 0.060 0.006 0.010 0.398 0.094 0.076 0.108
Korean 0.049 0.005 0.005 -0.005 0.094 0.009 0.010 0.383 0.132 0.103 0.110
Siberian 0.394 0.300 0.312 0.416 0.485 0.442 0.328 0.318 0.714 0.590 0.505
European 0.090 0.125 0.088 0.097 0.124 0.107 0.089 0.124 0.510 0.076 0.197
Australian 0.093 0.093 0.076 0.059 0.137 0.079 0.073 0.098 0.446 0.074 0.193
African 0.118 0.108 0.092 0.081 0.121 0.089 0.102 0.104 0.396 0.179 0.176

Fst dA ; Fst P>0.05

Notes: The data of left bottom repre

’

sent Fst distance, the data of the right upper represent dA distance, the Fst data underlined means P>0.05.
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