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Abstract: In order to explore the distribution characteristics of major histocompatibility complex (MHC)
class I chain-related (MIC) genes MICA and MICB in the Miao population of Guizhou to establish a genetic
database that can be used to study the genetic characteristics and evolutionary history of certain diseases,
PCR-sequence-specific primer (PCR-SSP) and PCR—sequence—based typing (PCR—SBT) methods were used
to analyse the distribution of MICA and MICB genes from 150 Miao people in Guizhou Province by detecting
their peripheral blood DNA samples. The differences in the distribution frequencies of MICA and MICB
genes were analyzed and evaluated by the chi—square test. The genotyping results showed that the frequencies
of MICA*019, MICA*045, MICA*008:04, MICA*002:01, MICA-A9, MICA-A4, MICB*005:02 and MICB*002
alleles were significantly higher than those of other alleles in the Miao population. Analysis of MICA-MICB
gene sequence haplotypes revealed that the distribution frequency of MICA*019-MICB*005:02 and MI-
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CA*008:04-MICB*005:02 was higher, which were 17.40% and 16.30%, respectively, but only MICA*010-
MICB*005:02, MICA*002:01-MICB*005:02 and MICA*009:01-MICB*005:02 were the MICA -MICB hap-
lotypes with significant linkage disequilibrium (P<0.01). These results indicate that the MICA and MICB genes

of Miao people in Guizhou are polymorphic and have significant linkage disequilibrium. The study provides

experimental data for improving the MIC gene sequence database of ethnic minorities in China. These results

could serve as the basis for future studies on the potential role of MICA and MICB in allogeneic organ

transplantation and disease susceptibility in related ethnic groups.
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CCATTCCCTTCCCAA-3" . TP oMY 4 455%
B BRI F 51 9: MICA -CF1, 5'—ATTTCCTGCC-
CCAGGAAGGTTGG-3"; MICA-CR2, 5'-CAACTC-
TAGCAGAATTGGAG-3'; MICA -CF3, 5'~AAGA -
GAAACAGCCCTGTTCCTCTCC-3"; MICA-CR4, 5'-
GATGCTGCCCCATTCCCTTCCCAA-3 .
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BRI 5149 MICB-CF1, 5'-GGACAGCAGACCT-
GTGTGTTA-3"; MICB-CR2, 5' -TGCATCCATAG-
CACAGGG-3"; MICB-CF3, 5'-CAGGAGTCCACC-
CTTGACAT-3"; MICB-CR4, 5'-AAAGGAGCTTT-
CCCATCTCC-3'

PCR RV P K ZUF: 10x PCR 2% th il
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ANIREE A [l — a2 G, B 2A), 1R — 6
SO s IS S B, U A s A
B A AR RS (G, B 2B). S SRR
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Fig.1 MICA and MICB alleles amplified by PCR

(A) Structure diagram of MICA and MICB genes; (B) Agarose gel electrophoresis of MICA and MICB amplification products by

PCR-SSP method.
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2 PCR-SBT H A& E

(A) $h5-F | ok B, FEAME SAR A HEAE 5, (B) 24T M %R, 36492 A15 SR BLIUEZ 5,

Fig.2 Sequencing of MICA and MICB by PCR-SBT technology

(A) Sequencing peak map of homozygotes, showing the single—peak signal at all loci; (B) Sequencing peak map of heterozygotes,
showing the double—peak signal at some heterozygous loci.
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Table 1 Frequency distribution of MICA and MICB alleles in Guizhou Miao people

Allele Allele number (2r=300)  Allele frequency/(%) Allele Allele number (2r=300)  Allele frequency/(%)

Sequence-allele Sequence—allele

MICA*002:01 47 15.67 MICB*001 1 0.33
MICA*008:01 2 0.67 MICB*002 31 10.33
MICA*008:02 1 0.33 MICB*003 1 0.33
MICA*008:04 49 16.33 MICB*005:01 2 0.67
MICA*009:01 7 2.33 MICB*005:02 164 54.67
MICA*010 16 5.33 MICB*006 2 0.67
MICA*012:01 33 11.00 MICB*007 7 2.33
MICA*016 1 0.33 MICB*008 20 6.67
MICA*019 72 24.00 MICB*009N 29 9.67
MICA*028 1 0.33 MICB*011 3 1.00
MICA*045 71 23.67 MICB*012 2 0.67
MICA STR allele MICB*014 21 7.00
A4 95 31.67 MICB*016 5 1.67
A5 39 13.00 MICB*024 3 1.00
A5.1 40 13.33

A6 16 5.33

A9 110 36.67
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Table 2 Comparison of MICA allele frequency distribution between Miao people in Guizhou Province and other

ethnic groups

Allele frequency/(%)

Chinese population

MICA allele  Guizhou Miao Beifang Han Hunan Han  Guangdong Han Zhejiang Han Tha_] 51 Kore%m ” ]apanfesem‘
population  population®®  population®! population®™  population™! population™ - population™population
2n=300)  (21=208)  (2n=324) (2n=288) @n=200) (2510 (2n=278)  (2n=260)

MICA*001 2.78

MICA*002:01 15.67 12.02 20.06 18.06 15.50 17.65 17.63 14.60

MICA*004 4.81 0.62 0.69 0.50 3.53 8.27 9.20

MICA*006 1.44

MICA*007:01 1.44 1.74 1.00 3.96 1.20

MICA*007:02 0.35 0.36

MICA*008:01 0.67 23.08" 16.32" 27.00™ 2137 14.75™ 30.80

MICA*008:02 0.33 0.48 0.69 1.50 0.36

MICA*008:04 16.33 40.43

MICA*009:01 2.33 12.02 7.72 7.64 8.00 2.35 3.60 16.50"

MICA*009:02 0.48 0.50 0.36

MICA*010 5.33 18.75° 17.28 22227 18.50" 18.23" 19.42" 10.80

MICA*011 0.48 2.47 1.08

MICA*012:01 11.00 0.96™ 4.94° 4.90" 5.00° 3.14 9.36 12.30

MICA*016 0.33 0.96 0.20

MICA*017 1.92 0.35 2.16 0.36

MICA*018 0.48 3.08 6.08

MICA*019 24.00 3.85" 031" 14.93 9.50 15.29 0.36™ 3.50"

MICA*020 0.39

MICA*026 1.37

MICA*027 5.29 2.08 7.00 5.04

MICA*028 0.33

MICA*031 0.31

MICA*033 0.48

MICA*045 23.67 8.17" 7.64" 1.50%* 3.24°

MICA*049 3.50 791

MICA*052 0.35 8.24

MICA*059 0.48

MICA*061 0.35

MICA —null 0.34 3.85 1.74 1.00 2.52 1.10

i 55 M sk MICA 543K BH9R &40k, "P<0.05, "P<0.01, J& 4 & 4% % 04 %o it 57 £,

Notes: Compared with the frequency of MICA alleles in the Miao ethnic group of Guizhou, "P<0.05, “P<0.01. The marks have
the same meanings in following Tables.

®3 HBMEKRSHAM AR MICA-STR Z R E R SRR LR
Table 3 Comparison of MICA-STR allele frequency distribution between Miao people in Guizhou Province and other
ethnic groups

Allele frequency/(%)

MICA-STR Guizhou Guangxi Zhuang ~ Guangdong Han  Beifang Han ~ Hunan Han  Zhejiang Han Hainan Li
allele Miao population population” population™ population®  population!! population'®! population?
(2n=300) (2n=418) (20=288) (2n=208) (2n=324) (2n=200) (2n=688)
Ad 31.67 25.12 14.58" 11.54" 11.11 7.50" 35.61
A5 13.00 34.93 39.58 29.33 17.59 35.00 26.16
AS.1 13.33 20.10 17.01 23.56 40.43 28.50" 17.73
A6 533 2.63 8.33" 17.79" 10.80 12.50" 2.04
A9 36.67 15.31 18.75 13.94 20.06 15.50 17.59
STR—null 0 0.91 1.74 3.85 0 1.00 0.87

VLIUABERIEL, S0 0 AR A6 (943 71 5
B FWEAR(P<0.09), T A4 1053513 0.5 T

(P<0.05), &I 53 15 8 ANHE MICA -STR 531 K&
DRI AR A3 A
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MR Ee, o S AR MICB*007

MICB*009N 43 An Al e dgs sy, W v [ 5 M 1
NHE MICB 350 5L AT A RE A 4 A e
2.7 MICA 5§ MICB E B FZEH AT E 54
K H SHEsis X {F 115 MICA -MICB &8 A
A, SRR, TE BN R A RR AR Hh L A
B S29% ) MICA -MICB PA51945 11 Fh(Ek 5), H
oL B R MICA*019 -MICB*005:02 1 MIC -
A*008:04-MICB*005:02 A 3=, B335l 17.40%
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Table 4 Comparison of MICB allele frequency distribution between Miao people in Guizhou Province and other
ethnic groups

Allele frequency/(%)

Chinese population

Korean Spanish Welsh
MICB allele Guizhou Miao Zhejiang Han Beifang Han Nanfang Han e g "
lation lation® lation lation™ population population population
popuiatio popuiatio popuiatio popuiatio (2n=278) (2n=200) (2n=332)
(2n=300) (2n=200) (2n=208) (2n=402)

MICB*001 0.33

MICB*002 10.33 12.25 16.35 12.44 11.50 17.00 15.70

MICB*003 0.33 1.75 1.44 0.25 2.50 3.50 4.80

MICB*004 8.37 11.54 7.21 8.30 13.50 25.60

MICB*005:01 0.67 5.62 0.48 1.00

MICB*005:02 54.67 57.38 51.44 64.93 57.20 48.00 35.50

MICB*005:03 4.33 3.23 8.30 4.50 0.90

MICB*005:06 0.25

MICB*006 0.67

MICB*007 2.33

MICB*008 6.67 0.88 1.92 3.73 6.80 12.50 15.40

MICB*009N 9.67 3.37 0.25 2.20

MICB*010 0.25

MICB*011 1.00

MICB*012 0.67

MICB*013 0.30

MICB*014 7.00 3.88 8.65 7.21 3.20 1.80

MICB*016 1.67

MICB*023 0.48

MICB*024 1.00

MICB*026 0.25

x5 S=MERAE MICA 5 MICB KJEH AR F&5H
Table 5 Linkage disequilibrium analysis between MICA and MICB in Guizhou Miao people
Haplotype Haplotype frequency/(%) D D' r P

MICA*010-MICB*005:02 5.60 0.048 0.616 2.303 <0.001
MICA*019-MICB*008 6.30 0.058 3.861 3.838 0.225
MICA*019-MICB*005:02 17.40 0.005 0.159 0.617 0.146
MICA*045-MICB*009N 9.30 -0.016 -0.644 1.361 0.108
MICA*045-MICB*014 10.00 0.063 1.960 3.690 0.372
MICA*002:01-MICB*002 10.00 0.010 2.815 1.086 0.147
MICA*002:01 —-MICB*005:02 5.00 0.023 0.084 1.744 <0.001
MICA *008:04-MICB*005:02 16.30 0.016 0.644 1.361 0.107
MICA*009:01-MICB*005:02 2.30 0.013 0.506 1.113 <0.001
MICA*012:01-MICB*007 2.30 0.007 0.300 0.922 0.868
MICA*012:01-MICB*005:02 7.90 0.058 3.861 3.838 0.225

E: DD Fe P2 LD 6 RS, AR A E AT B A B ) AR AT 5B

Notes: D, D" and r* are the coefficients of LD, representing the strength of linkage disequilibrium between diallelic loci.
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