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Detection of mtDNA coding region variants using mAPLP in Han,
Miao and Tujia populations from Hunan Province
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Abstract: To find a rapid single nucleotide polymorphism (SNP) loci typing method in the mitochondrial DNA (mtDNA)
coding regions, we genotyped 16 SNP loci in the mitochondrial DNA coding region in Han, Miao and Tujia populations by
the multiplex-amplified product-length polymorphism (mAPLP) technique. This method generates allele-specific fragments
that are different in length through PCR amplification using allele-specific forward (or reverse) primers different in size and
a common reverse (or forward) primer. Results showed that both of the allelic frequency of 3970T in Han and Tujia popula-
tions were 17%, which were significantly different from that of in the Miao population (P<<0.01). The allelic frequency of
8020A in Han population was 6% , which was different from that of in the Miao and Tujia populations (P<<0.05) . In all of
300 samples, a total of 45 different haplotypes were identified, 12 of which were found in all the three populations, 10 were
shared by two populations and 23 haplotypes existed only in one of the populations. Among these 23 haplotypes, 8, 6 and
12 haplotypes were exclusively observed in the Han, Miao and Tujia populations, respectively.
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Table 1 Names, sequences and concentrations of primers using in genotyping the 16 SNP loci

Concentration

Set Primer name Sequence (5%.37T (pmol/20 mL) Product size(bp)

A 10398A atcactCTACAAAGAGGATTAGACTGAA 4.3 151
10398G CTACAAJAAGGATTAGACTGrG 4.3 145
10398R CTAGAAGTGAGATGGTAAATGC tgat 4.3
5178A caaCGCACCTGAAACAAGA 2.8 107
5178C gTCGCACCTGAAgCAAGC 2.0 102
5178R CCCATTTGaGCAAAAAGCC tataAGACG 2.0
149797 TAAATTAaGGCTGAAT AGACGTAAAT 31 86
14979C TATGGCaGAAC 2.4 82
14979R GATGTGTAGGAAGAGGCAGA taa 2.4
8020A GACAATCGAGTAGTtCTCCCA 33 78
8020G ACAATCGAGTAGTACaCCCG 6.6 74
8020R TCATGAGTGCAAGACGTCT 33
13104A attAGCACTATAGTTGTtGCAGGA AG 2.2 70

B 13104G CACTATAGTTGTAGCIGGG 2.2 67
13104R aTGGGCTATTTTCTGCTAGG aaaTCC 2.2
11959A TACTTACAGGACTCtACATA 2.0 58
11959G TCCTACTTACAGGACTCALCATG 2.0 55
11959R AATATGTAGAGGGAGTATAGGG 2.0
11969A ttaaat AATATGTAGAGGGAGTAaAGGGT 1.4 127
11969G AATATGTAGAGGGAGTATIGGGC 1.1 121
11969F CCACTATTAACCTACTGGGAG ag 1.4
128117 gaTCTTGCTCATCAGTTGtTGAT 1.6 79
12811C TCTTGCTCATCAGTaGATGAC 3.2 75
12811R atCGGTTGTATAGGATTGCTTG 1.6

c 104007 taattaTACAAAAAGGATTAGACTGtgCT 2.4 149
10400C TACAAAAAGGATTAGACaGAACC 3.0 142
10400R GAAGTGAGATGGTAAATGCTAG 3.0
14178T atttCCGAGCAATCTCAATaACAAT CCGAG 2.9 79
14178C CAATCTCAATTICAAC 2.9 75
14178R aATGGGCGTTGATTAGTAG 2.9
3970T taaaaTGTATTCGGCTATGAAGALTAA 31 70
3970C GTGTATTCGGCTATGAAGIATAG 1.6 66
3970F AGTCTCAGGCTTCAACATCG 2.1
5417A aattGTGGGTTTTGTATGTaCAAAT 3.8 62
5417 G GTGGGTTTTGTATGTTCtAAC 1.2 58
5417F TACTCCCCATATCTAACAACG 3.1

D 10873T aatataCCTAATTATTAGCATCAaCCCT 33 136
10873C CCTAATTATTAGCATCATICCC tGGTAt 4.1 130
10873R GAGTCAGGTAGTTAG 4.1
4580A 2aaGGTTAGAACTGGAATAAAAGCaAGT 2.0 106
4580G TTAGAACTGGAATAAALGCTAGC 2.0 101
4580F TACCATCTTTGCAGGCAC ttCGACACG 2.0
7028T TACTACGTaGTAGCT ACACGTAC 15 59
7028C TACGaTGTAGCCG 13 56
7028R AATACAGCTCCTATTGATAGGAC 15
12612A taaCTCCATAATATTCAaCCCTGTA 2.5 53
12612G CTCCATAATATTCATICCTGTG 2.0 50
12612R CTATGATGGACCATGTAACG 2.5

Note: The non-complementary nucleotides in the primers are written in small letters.
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Table 2 Allele frequencies of 16 mtDNA SNP loci in Hunan Han, Miao and Tujia populations

(

n ( Frequency)

)

SNP
SNP locus Genotype
Han Miao Tujia

3970" T 17 (17%) 8 (8%) 17 (17%)

C 83 (83%) 92 (92%) 83 (83%)
10398 A 35 (35%) 29 (29%) 32 (32%)

G 65 (65%) 71 (71%) 68 (68%)
10400 C 41 (41%) 33 (33%) 39 (39%)

T 59 (59%) 67 (67%) 61 (61%)
5178 A 17 (17%) 12 (12%) 17 (17%)

C 83 (83%) 88 (88%) 83 (83%)
10873 T 20 (20%) 22 (22%) 29 (29%)

C 80 (80%) 78 (78%) 72 (71%)
12612 A 0 0 0

G 100 (100%) 100 (100%) 100 (100%)
11969 A 0 5 (5%) 4 (4%)

G 100 (100%) 95 (95%) 96 (96%)
12811 c 7 (7%) 12 (12%) 5 (5%)

T 93 (93%) 88 (88%) 95 (95%)
14178 T 0 1 (1%) 1 (1%)

C 100 (100%) 99 (99%) 99 (99%)
5417 A 4 (4%) 0 1 (1%)

G 96 (96%) 100 (100%) 99 (99%)
4580 A 0 0 0

G 100 (100%) 100 (100%) 100 (100%)
11959 A 0 0 0

G 100 (100%) 100 (100%) 100 (100%)
13104 G 1 (1%) 1 (1%) 1 (1%)

A 99 (99%) 99 (99%) 99 (99%)
8020" A 6 (6%) 2 (2%) 0

G 94 (94%) 98 (98%) 100 (100%)
7028 T 0 1 (1%) 0

C 100 (100%) 99 (99%) 100 (100%)
14979 C 2 (2%) 0 0

T 98 (98%) 100 (100%) 100 (100%)

* .

*: Represents statistically significant difference between two ethnic groups.
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Table 3 Haplotypes of 16 mtDNA SNP loci in Han, Miao and Tujia populations from Hunan

Frequency Haplotype
Number
3970 10398 10400 5178 10873 12612 11969 12811 14178 5417 4580 11959 13104 8020 7028 14979 Miao Tujia
H1 C G T Cc Cc G G T Cc G G G A G Cc T 0.27 0.36 0.33
H2 C G T A C G G T C G G G A G C T 0.09 0.04 0.08
H3 C A C C C G G T C G G G A G C T 0.09 0.10 0.04
H4 C A C C T G G T C G G G A G C T 0.07 0.07 0.02
H5 C G C C C G G T C G G G A G C T 0.06 0.02 0.07
H6 C G T C C G G C C G G G A G C T 0.05 0.10 0.02
H7 C A T C C G G T C G G G A G C T 0.03 0.01 0.05
H8 C G C C T G G T C G G G A G C T 0.02 0.04 0.03
H9 C G T Cc T G G T C G G G A G Cc T 0.02 0.04 0.06
H10 T G T C C G G T C G G G A G C T 0.02 0.01 0.01
H11 T A C C C G G T C G G G A G C T 0.07 0.04 0.03
H12 C G T A T G G T C G G G A G C T 0.01 0.01 0.01
H13 T A C C T G G T C G G G A G C T 0.03 0.02 0.00
H14 C G T A C G G T C G G G A A C T 0.03 0.01 0.00
H15 C G T C C G G T C G G G A A C T 0.02 0.01 0.00
H16 C G T C T G G T Cc G G G A G C T 0.01 0.01 0.00
H17 C A C A C G G T Cc G G G A G C T 0.01 0.01 0.00
H18 C A T A Cc G G T C G G G A G Cc T 0.00 0.01 0.01
H19 C A C A T G G T C G G G A G C T 0.00 0.01 0.04
H20 C G T C C G A T C G G G A G C T 0.00 0.02 0.03
H21 C A T A C G G T C G G G A G C T 0.02 0.00 0.01
H22 T G C C T G G T C G G G A G C T 0.01 0.00 0.01




Haplotype

Frequency

Number

10398 10400 5178 10873 12612 11969 12811 14178 5417 4580 11959 13104 8020 7028 14979

3970

Tujia

Miao

Han
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.07
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

H23
H24
H25
H26
H27
H28
H29
H30
H31
H32
H33
H34
H35
H36
H37
H38
H39
H40
H41
H42
H43
Ha4
H45
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