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Introduction
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Molecular genetic analysis of genes from MNS, Duffy and Kell blood groups in the
China Xinjiang Uygur population

Abstract

BACKGROUND: Screening of fare blood types has been successively implemented and completed in Europe,
America and Japan, but there is a large gap in China. Previous studies have mainly focused on the southern Han
populations, and little is reported on PCR-SSP systematic analysis of gene frequencies of rare blood groups in
Xinjiang Uygur populations.

OBJECTIVE: To investigate the gene frequency distribution of RBC MNS, Duffy, Kell, Dombrock, Diego, Kidd,
Scianna, Colton and Lutheran blood groups from Xinjiang Uygur populations, thereby providing a strategic
support for human population genetics and clinical blood deployment.

METHODS: PCR-SSP method was used to make genotyping and statistical analysis in 158 Xinjiang Uygur
persons from nine rare blood groups.

RESULTS AND CONCLUSION: Gene frequencies of these nine rare blood groups were M=0.579 1, N=0.420 9,
$=0.174 3, s=0.800 9, Fy*=0.699 4, Fy"=0.300 6, K1=0.015 8, K2=0.984 2, D0°=0.234 2, D0"=0.765 8, Di*=0.047 4,
Di’=0.952 6, JK*=0.541 2, JK"=0.452 6, Sc1=1.000, Sc2=0, C0=0.994, C0"=0.005 9, Lu*=0, Lu’=1.000, Au’*=0.810
2, Au"=0.189 9. Results from chi-square test showed that the observed value and expected value of genotypes were
in line with the law of Hardy-Weinberg equilibrium (P > 0.05), and in the MNS blood group of Xinjiang Uygur
population, it was rarely found that S's” frequency was 0.025 3 in four cases and Jk** frequency was 0.006 3 in one
case. This study demonstrates that the frequency distribution of MNS, Duffy, Dombrock and Diego blood groups in
the Xinjiang Uygur population, with its own unique frequency distribution characteristics, is different from that in other
ethnic populations; the gene distribution of Kell, Kidd and Colton blood groups shows either similarity or difference
between the Xinjiang Uygur population and reported Tibet and Han populations; Scianna and Lutheran blood
groups show a monomorphic distribution in the Xinjiang Uygur population, which is similar to that in the Tibet and
Han populations. These findings provide the basic data for exploring the origin and evolution, ethnic hematology and
construction of rare blood database of the Xinjiang Uygur population.

Cite this article: Lin GY, Du XL, Shan JJ, Zhang YN, Zhang YQ, Zhang YZ. Molecular genetic analysis of genes
from MNS, Duffy and Kell blood groups in the China Xinjiang Uygur population. Zhongguo Zuzhi Gongcheng
Yanjiu. 2016;20(1):123-127.
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Table 1 Base-pairs, nucleotide mutation sites and primers of MNS and Duffy rare blood groups during genotyping

1 7444 REVE S J B (bp) AR AL ER5Y 5-3 RI514 3-5
MNS M 162 71GIA CAG CAT CAAGTACCACTG GT AGC TCGCATTTC TCAGTG TTT G
N 300 72TIG TCAGCATTAAGT ACC ACT GAG AGC TCG CATTTC TCAGTG TTT G
S 239 143C/IT CGATGG ACAAGT TGT CCCA CAT GTG GGT GGCACC CTG CC
s 239 143C/IT CGATGG ACAAGT TGT CCC G CAT GTG GGT GGCACC CTG CC
Duffy Fy* 167 131G/A CAG CTG CTT CCAGGT TGG CAC ATG TCCACAGTCACT CGC CA
Fy® 167 131G/A CAG CTG CTT CCAGGT TGG CAT ATG TCCACAGTCACT CGC CA
Kell K1 145 578C/T ACT CAT CAGAAG TCTTTG CA GCT CCC CCAGCC CCC GTCCG
K2 145 578CIT ACT CAT CAGAAG TCT TTG CG GCT CCC CCAGCC CCC GTC CG
Dombrock Do? 182 793G/A ATT CGATTT GGC CAATTC CTT GTT TAC CCG TTC TGC TAA
Do” 182 793G/A ATT CGATTT GGC CAATTC CTC GTT TAC CCG TTC TGC TAA
Diego Di* 336 2561C/T GGG CCAGGG AGG CCA CCTGCCAGCTCCATGTGAC
D’ 336 2561C/T GGG CCA GGG AGG CCG CCTGCCAGCTCCATGTGAC
Kidd Jk? 244 838G/A CCCAGAGTC CAAAGTAGATGT C CAG GAC GGA CAAAGG A
JK® 244 838G/A CCCAGAGTC CAAAGTAGATGT CT CAG GAC GGACAAAGGA
Scianna Scl 155 169G/A CCTCCTTGG GTACCGTTTCC TCC TGT GGCAGC CTAAGAG
Sc2 155 169G/A CCTCCTTGG GTACCGTTTCT TCC TGT GGCAGC CTAAGAG
Colton Cco* 191 134C/T GAA CAACCAGAC GGC GTT TCT TGG AGC AGG TTAAACA
co’ 191 134C/T GAA CAACCAGAC GGT GTT TCT TGG AGC AGG TTAAACA
Lutheran Lu® 173 230G/A CAT CTC AGC CGA GGC TAAAAC CTG CACTGT GAAGCT CTCAC
Lu® 173 230G/A CAT CTC AGC CGA GGC TAAAAT CTG CAC TGT GAAGCT CTCAC
Au? 146 1615A/G CAC CTCAGT CACTCACGC GC CTG CAC TGT GAAGCT CTC CA
AL 146 1615A/G CAC CTCAGT CACTCACGC GT CTG CAC TGT GAAGCT CTC CA
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FAFAE T NRIMIDNAREAR T, 4 384 Wl FE T H 24
LR KR . OF HEPER: eI ADNA, R
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% & Hardy-Weinberg F& (n=158)
Table 2 Phenotype frequency distribution and the
Hardy-Weinberg equilibrium of nine rare blood groups in the
Xinjiang Uygur population

MRS R WRIEOHER) BREEE) SRR g 2 P

MNS M'N"  53(0.3354) 52.99(0.3353) 0.5791 0
MN*  28(0.1772) 27.99(0.1772) 0.4209 O
M'N*  77(0.487 3) 77.02(0.487 3) 0 >0.05
S's  6(0.0380) 4.80(0.0304) 0.1743 0.300
S's*  105(0.664 6) 101.35(0.6415) 0.8009 0.131
S's'  43(0.2725) 44.11(0.279 2) 0
S's  4(0.0253) 4.12(0.0261) 1.807  0.0035 >0.05
Duffy Fy*™™ 81(0.5127) 77.29(0.4892) 0.6994 0.178
Fy*™ 18(0.1139) 14.28(0.0904) 0.3006 0.969
Fy*'" 59(0.3734) 66.44(0.420 5) 0.833 >0.05
Kell K™% 0(0) 0.04(0.0002) 0.0158
K" 153(0.968 4) 153.00(0.968 4) 0.984 2
K"2* 5(0.03165) 4.91(0.031 1)
Dombrock Do™> 9(0.0570) 8.67(0.0549) 0.2342
Do*** 93(0.5886) 92.66(0.5865) 0.7658
Do*"" 56(0.354 4) 56.67(0.358 7)
Diego Di*™ 0(0) 0.36(0.006 3)  0.047 4
Di*™  143(0.905 1) 143.38(0.907 5) 0.952 6
D™ 15(0.094 9) 14.27(0.090 3)
Kidd Ik 45(0.284 8)  46.28(0.2929) 0.541 2
JK*® 31(0.196 2) 32.37(0.2049) 0.452 6
JK*™" 81(0.5127)  77.40(0.489 9) 167 >0.05
J*™  1(0.0063)  10.89(0.068 9) 0.089 8 >0.05
Scianna  Sc™** 158(1.000 0) 158.00(1.000 0) 1.000 0
sct? 0(0) 0(0) 0
Colton Co*™ 157(0.9937) 156.11(0.988 0) 0.994 0
Co*™ 0(0) 0.01(0) 0.005 9
Co*™ 1(0.0063)  1.85(0.000 1)
Lutheran Lu*™ 0(0) 0(0) 0
Lu*™  158(1.000 0) 158(1.0000)  1.0000 >0.05
Au®® 99(0.626 6) 103.71(0.656 4) 0.8102 0.214
Au® 1(0.0063) 5.70(0.0361) 0.1899 3.86
AU 58(0.367 1) 48.62(0.307 7) 1.810 >0.05

>0.05

>0.05

>0.05

O O O 0O 0O O o o o o o o

>0.05

O O O o o

391 >0.05

1 FHIEEREA O WGFMEERE B KERS T

Figure 1 Electrophoresis results of genotype distribution of nine
rare blood groups in the Xinjiang Uygur population

B33 %% MNS. Duffy. Kell. Dombrock. Diego. Kidd. Sciann.
Colton. Lutheran Ifi 7} Z G L T4 524 . MIN'L S8 Fy™™ KM,
Doa h+‘ Dia h+\ Jka+h+\ Scl+2 . Coa+b . Lua b+\ Aua b+°

3 i1i® Discussion

0 58 4E R N B MINS I 78 2R 45 M4 7 s PR A %
0.579 15U ABFIL 422 2¢0.522 9. YL.VG{L}%0.542 8.
WIEL0.582 7. DY) AR BUIRO.575 2% kA — 5,
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Table 3 Genotype and allele frequency distribution of nine rare
blood groups in the Xinjiang Uygur population

MRS HepHA AL Pk SRR KRS

MNS MM 53 0.3354 M 0579 1
NN 28 0.177 2 N 0.420 9
MN 77 0.487 3
ss 6 0.0380 S 0.174 3
ss 105 0.664 6 s 0.800 9
Ss 43 0.2725

Duffy Fy*/Fy? 81 0.512 7 Fy? 0.699 4
Fy°IFy® 18 0.1139 Fy® 0.300 6
Fy*/Fy° 59 0.3734

Kell K1/K1 0 0 K1 0.0158
K2/K2 153 0.968 4 K2 0.984 2
K1/K2 5 0.031 65

Dombrock Do%/Do® 9 0.057 0 Do 0.234 2
Do’/Do® 93 0.588 6 Do” 0.765 8
Do./Do” 56 0.354 4

Diego Di*/Di® 0 0 Di* 0.047 4
Di’/Di 143 0.905 1 DI 0.952 6
Di®/Di° 15 0.094 9

Kidd JKEIK? 45 0.2848 JK® 0.541 2
JKPIK® 31 0.196 2 JKP 0.452 6
JKEIK® 81 05127

Scianna  Sc1/Scl 158 1.000 0 Scl 1.000 0
Sc2/sc2 0 0 Sc2 0
Scl/Sc2 0 0

Colton Co?/Co® 157 0.993 7 Co? 0.994 0
CoCo® 0 0 co® 0.005 9
Co¥Co® 1 0.006 3

Lutheran  Lu®/Lu® 0 0 Lu® 0
Lu°/Lu® 158 1.000 0 Lu® 1.000 0
Lu?/Lu® 0 0
AUYAR 99 0.626 6 Au? 0.810 2
AUAL® 1 0.006 3 AP 0.189 9
AUYAL® 58 0.367

BT PR B0 A\ #E0.680 9; NZF{7FENJi#20.420 9 5 H
A UBEIEA AR [, SHISIE K% [ 4RIG5>, Hips
0,174 30 Wk v TV E% 0.146 7 DY 1| AR LU
0.037 6" %, X W2 K i N REMNS I 5 R G5 A7 470
T NFESE L A A i, A 30 A SR

A R R N FEDUffy I 7Y 2R 48 5L K AR Fy® 4 0.699 41
AR T VU %£0.921 81, VTR II40.940 01O i %
0.952 7MY, WiTIi%0.941 23, g %0.964 91,
VIS DU, A A G oAkl FoR IR £ %
FIMBIN, FY KU IR ABER ML, 42 m s i
TG TAF

# 5K e\ B Dombrock IfiL 78 2 45 2 P 35 % Do 2
0.234 2, SWusM U ryFT s I R i A0.255 9L A
T, AFH T P R 420,150 41 DY )1 I %0.066 31,
F#gU%0.061 4™, P iR0.115 9™, B[ M X
FINBEA R KA, BAFENZRMIGEZE S .
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0.555 61T, {H I 5 11 50.510 0", |-i#70.483 9%,
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RS PURFRIRHEARR, XE R 1T K
I A T o WFFTIA IR R II L DR AR TE YA
B T0.01%, FEmMIRA Bl N A 4Er N\ AT
Bt RS ET R b R AR R B BIIK Y, B
Hh TR B R R AR A T R AP ORI,
I B PR i ot 38 P 0 9 s . B AW 36 5 3 (1) 1 7Y

B YEE K A\ #EKell, Kidd fl1ColtonZt IR 23 4ii 5
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