a3t W2 A VLR R B2 2 B 2 4k Vol. 43 No. 2
2021 4F 4 A Journal of Youjiang Medical University for Nationalities Apr. 2021

IR I ST S S S SIS S S S SyIe S S Sue e e e S e e e Sy e S S S e e S e e e e e

zkfc%lﬂ*&‘t MW TR W45 . 4. G6PD [ c. 592C>>T Ml ¢. 95A™>G MfE 2 APk 51 ¢
' e U O HE B[, 45 1T RO M B 2 B 24 2021 .43 (2) 1174177181, ¢

1 1 1 1 1 14 111 ¥

(3% 506 KiRiE]

G6PD B H c. 592C>T # c. 95A>C EBESHE
5H & m XU 898 < R

MEW ,TH ,ZERE,®ZkE”, AR BKRTE" ,@mfF"°, ER®F"°, Tk’
. FIRKEEFKRAREFK. B BEE 533000;
2. FIRKEFHEARFK, B BHE 533000;
3. FLREEFRMBEER F,7%® H® 533000;
4 FIRKEFHRMEBEERARF,”H HH 533000;
5. AIREBEFHMEER EHEFH O, H BE 533000)

# E.BHH % G6PD EE . 592C>T M c. 95A>G % AW 5 # 47 5 -6-85 B i A 8 (G6PD) 5 Z JF & /i MUty 4 5
MR, HiE & A SNPscan™ % & SNP 4 A % A &Mwﬂu 417 T?I | G6PD & Z JE % 7] 41 5 295 ] (& & &t B 41 &y
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Abstract: Objective To investigate the correlation between the polymorphism of G6PD loci c. 592C>T,
c. 95A>G and the risk of glucose-6-phosphate dehydrogenase (G6PD) deficiency. Methods This study de-
tected the genotypes of c. 592C>T and c. 95A>>G in 417 patients with G6PD deficiency and 295 healthy con-
trols by the patent technology of SNPscan™ multiple SNP typing. The G6PD enzyme activity was detected by
rate method using Hitachi 7600 automatic biochemical analyzer. Statistical methods were used to analyze the
relation between the genotype, allele and the risk of G6PD deficiency in these two groups. The haplotypes of
the two loci were analyzed by online SHEsis.  Results
allele distribution of G6PD gene c. 592C>T between the case group and the control group ( P >>0.05). There
were significant differences in the genotype and allele distribution of G6PD gene c. 592C>>G between the case

There was no significant difference in the genotype and

group and the control group ( P <{0. 05). The differences in CA haplotype and CG haplotype between two

groups were statistically significant ( P <0, 05).
of G6PD deficiency.
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RAFLI FH Ny ¢ 1376G>T.c. 1388G>A . c. 95A>
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1 Mg&E5R%
1.1 W5t %l e ) % BEOBIE 5, i B 2017 ~
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Conclusion

c. 95A>G mutation is associated with the risk

glucose-6-phosphate dehydrogenase; c. 592C>T; c. 95A>>G; polymorphism; morbidity risk
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1.2.1 G6PD 36 M e 5L R 41 DNA 19 42 BRI
o OWEMTR A S BB 2 ml, ] B 574 H 3 A4k
P HHA (LS 7600) K I G6PD i3 M. 1 1 I 44
WAE YRR A B2 R AR R AR5 O GP8507 1) i A
-6 - T 0 S it ) R & (8 ) A G6PD i
PE L IFAHH DNA $2 IG5 & (BRI g A= ) BH A R
N ED $E B4 I HE P ZH DNA L T2-80°C vk A AR A7 A
1.2.2 SNPscan™ Z & SNP 43 BUKG I A S5 % )
i RZ2AEYRH AR AR SNPscan™ £ & SNP
SRR F] & X e 592C>T Fl c. 95A>G #4740 AL,
PR B h . OB ST 3 44 .2 5 5 5 51
BRAT A 1 2% 3 mBREr . W3R 15 Q% IR AL B 1 4 A
B DNA 5 REHR & W) 28 M 2 M Ol A & 4%
it S5 AR 7 s @ R FH A 2 S AR 1 1 38 FH 51 9 % 3% Bz 7
Pt 45 PCR P34 ;s © 43 M1 o 2 AS [ 3 o5 1) PR AL ©
22 ¥ v A543 R S B . T o o A A A o T A 1Y
K BE RN 22 3% 2 5 o7 DA T 552 80 22 A7 i A 0 9 L 3
U PR o 51 1P 8, R PCR 51917974,
AT — A 458 A A5 s A A H

F1 G6PDEME c.592C>T # c. 95A>G it & PCR 3| ¥

SNP WEr PCR 5|4
. 592C>T Al 5'-CCCAGGTAGTGGTCGATTCG-3'
A2 5'-CCCAGGTAGTGGTCGATCCA-3'

PC  5-GTAGATCTGGTCCTCACGGAACA-3'
c. 95A>G Al 5'-GCCTTCCATCAGTCGGATACTCA-3'

A2 5'-GCCTTCCATCAGTCGGATACTCG-3'

PC  5-CATATTCATCATCATGGGTGCATC-3'

1.3 SuitzEhik ARSLREEEH SPSS 17.0 4iit
A3l I Logistic [\ 31580 1 A7 5 Ji R A0 45 47 ik
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PRl o3 AT 22 5, OF Bk o) AR 8 R IE T P (H
1 OR {f , G6PD ¥ 1] 6 A1 %3 B 25 14 Wl PR 5 AE 4> A 18
AR ¢ KA. R SHEsis 782 8 i 17
P s A B A0 B, RS 98 K1 « = 0. 05, L1 P <
0.05K 2= R BAG I L.

2 H#R

2.1 WGPRFRAEATAT 9 ) 4 RN X REZH AR AR % 0 A L
ERILGH ¥ 2 X (P >0.05), AN 2R EA
it L B GEPD ik Z 0 & KUK s T L P C P
<<0.001), REEMANZEFBAGSIHFEL(P <
0.05), L% 2,

R 2 G6PD 4% il 48 Fn 33 88 42 1 Il IR 45 1 & 76

A 2 95 151 41 X AR AL . P
(n =417 (n =295
5 59.616  <<0.001
L 261(62.59)  98(33.22)
k'S 156(37.41) 197(66.78)
W/ % 3.511 0.061
=36 192(46.04) 115(38.98)
<36 225(53.96) 180(61.02)
Rk 4.728 0. 030
Ho 324(77.70) 208(70.51)
B[4 93(22.30)  87(29.49)
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2.2 G6PD [ SNP 3 [5 # F %5 3 56 R AT % Eb 4%

€. 592C>T By B P AL FI 25 7 BL 5 G6PD 1Y A& i K
B AN AH G, JF B s 09 S PR A AL N R M A A 5
g KU o AN LA AH OGP . (B2 ¢ 95A>G A fi i SE
B AG(P*=0.001, OR =2.833,95% CI :1.459~
5.370)F1 GG( P *=0. 005, OR =17.109,95% CI .
2.313~126.547) 5 G6PD &l Z %iE 1) & Jg KU #H 5% , 2
EEIREURH ZE . ¢ 95A>>G i A5 1Y P45 70
PEREAY S HAE AL BE P G 7E G6PD ikt = i g f5i] 28 0 %t
ML v i 3 A 22 S A e it 22 L (P *<<0. 05 H OR
>R 3, B5REW . e 95AG 7 s 1Y i Pk 4 A
FER R BT R 2537 3L [ G 5 G6PD ik Z 4iE % 8 KB
A K B 0 AR R 2

2.3 . 592C>T Ml c. 95A>G 5 9 i A B4 1 %t
G6PD it = JE By 52 W 38 i i — 25 43 B . 592C>T
Flc. 95A>G WAL 8 5 PR A AR AR T AT R B
P . 592C>T i A1 CC FE FI Y & 95 XURS: 385
( P*<C0.001, OR =3.361,95% CI :2.451~4.608),
SHEME ¢ 95A>G LA AA FEDR LAY Lo PR AR 1L HE A
AG B H B L MR AA AT GG 3 R Y 5 1
G6PD & AU 2 & Th 5 (¥4 P *<<0. 05 H OR >
D, ULER 4,
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£33 GPDSNP EFEBMNEMEREE
9% B 46 5 3¢ BR A Ay LE 3%
e e

5 % 1 OR (95% CI)* pe
(n=417) (n=295)
€. 592C>T
cC 414(99.28)  295(100) 1. 00(reference)
CT 1€0.24) 000) - 1
TT 2(0.48) 000) - 0.999
TT+CT vs CC - 0. 999
TT vs CT+CC - 0. 999
C 829(99.40) 590(100)
T 5(0. 60) 000) - 0.999
c. 95A>G
AA 345(82.74) 278(94.24) 1. 00(reference)
AG 34(8.15)  16(5.42)  2.833(1.459~5.370)  0.001
GG 38(9.11)  1€0.34) 17.109(2.313~126.547) 0.005

GG+ AG vs AA

GG vs AG+AA
A 724(86.81) 572(96.95)
G 110(13.19)  18(3.05)

E-OF AT HEREEA L2 (VD 1R T;Qa: B WA 8.
RIRZEFEW PfEF OR &,

3.896 (2.197~6.909) <C0.001
16.795(2.272~124.164) 0.006

4.460(2.643~7.526) <C0.001

R4 . 592C>T # c. 95A>G S Hxt

G6PD ik = fiE B9 8
iz 5 i3 LK pogictil
OR (95% CI)® P
ZEH M (a=4D (2 =295)
¢.592C>T
cC % 155(37.17) 197(66.78) 1. 00 (reference)
CT s 1€0.24) - - 1
T % = = o o
cC % 259(62.11) 98(33.22) 3.361(2.451~4.608) <0.001
CT 5 - - - -
TT H 2(0.48) - - 0.999
c. 95A>G
AA 4 122(29.26) 183(62.03) 1. 00(reference)
AG o 33(7.91)  14(4.75)  3.404(1.746~6.639) <<0.001
GG e 1€0.24) - - 1
AA B 223(53.48) 95(32.20) 3.521(2.522~4.916) <C0.001
AG 5 1€0.24) 2(0.68)  0.686(0.061~7.666)  0.76
GG F37(8.87)  1€0.34)  54.323(7.347~401.678) <C0.001

EOXRATHEREFEA L0 QOIXT:Qa: 2 F B R K
KIEJEH PfF OR .,

2.4 G6PD N K HZEME G6PD ik K1 Al
Xtk ST BRI G6PD A 5 (51 28 At B 21
FRKFH 25, IF HHLE c. 592C>T flc. 95A>G
AN TR A B 22 [6] GEPD i35 7KK WF 5T 45 5 i &1
1 FR 6 B G6PD [ 3835 /K1 35 T il 41, I 4l 2
] G6PD Wi Rk K FHAEFHEAGIT¥E L (P <
0.001, WL 1A) , UL BH G6PD Bt = 4F & i 5 Hi il 2 ik
TRBERA K, WO . c. 592C>T i mi 1) =4~ 3
KA CC.CT Ml TT Z [ REKFEA 2SS, LG5I
ENCP#>0.05, WK 1B), SR1fii, G6PD fiff % ik
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HOETE . 95A>G 7 5 AA ZERRLF GG JE K AG
AR GG R A RIAA 27, HE R HA 51T
SERLCP <005, WK 10, B 1C £ #4 AA
il AG BRI 5 GOPD Bl & 1k 36 M3 s .

P<0.001 P=0.073 P=0.002
i
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I 200 000 P=0221 ————P=0.003
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E ALK R B 4 X B 4l G6PD %k ik AT
B:c.592C>T L & F R # B & G6PD k3% K F;
C:c. 95A>G fr & F B # EH & G6PD % ik KT,

1 G6PDEEEHESLAMSE G6PD &k ik AT 48 x %

2.5 G6PD SNPs {5 AI 08T #% G6PD P iy /54>
B8 . 592C>T Fl . 95A>>G i i 7E 2k SHEsis # 4
AT HAE B S . TS5 R W3R 5, ¢ 592C>T M
c. ISASGH A =M PAE R4 &, 45 CA.CG M
TA. CA ¥ {5 B4 G6PD % 1 4 A1 1E % 21 43 %1 o5
86. 2106 F1 97. 46 %0, % FAAE ALAE I 191 2 F0 IE H 2 1]
EZRHAAGIT%E X (P <0. 01, OR =0. 171,
95% CI :0.098~0.296),CA Hf% AT fEJ& G6PD fit
ZIEMRI R . CG BAERIALE G6PD i 1] 2 A IE #
Mo 13.19% F1 2. 54 % . CG B4 7 AE P 4 vh 2%
S AEAG ¥ E X (P <0.01, OR =5. 865,
95% CI :3.382~10.170) . £ /R #E 47 CG HLAF AL A
B G6PD it = i 1 KUBS 3, % B A% AR G6PD it =2
i 1 AU R %

K5 G6PDSNPs BERSMEEZEREABREH X R

Rl pagiliicl
HLfE A OR (95% CI) P
(n=417) (n=295)
CA 719(86.21)  575(97.46) 0.171(0.098~0.296)  <C0.01
CG 110(13.19)  15(2.54)  5.865(3.382~10.170)  <C0.01
TA 5(0.60) 0(0) -

FOFN U HERHEAL2 (X IEXRF;Q OR A,
95% CI :95% 15 X Ja ,

3 itig

G6PD il = JiE J& T i A& Mk B Sk [ . E 2R T
G6PD HE K KBRS prgldg., M 1990 4EF] 2013 4F,
SR L) 4 A2 NBA G6PD B = E , F ¥ HH4EZ 4100
ANBET- . G6PD #Z i K £ 02 TR 1Y 481 G6PD
e 2 AE f R T AU N OB v i o A R
o L8 2 W A B e A i R N . GEPD R A F
Xq28 Qe ik Iz g ki 13 MAMR R 12 DN
TR Fit 515 MR, BHEREF K X LA

W M T 45 X ek, M B R R R T &
PE. 7EHE, G6PD ik Z iF E LR EFEERE X, 2
N Rl O I S e A < i L i L R P
8. 02% ", A B 5E ) 75 AR G6PD JE R Z &5 M X F
A 11X R 28 DG H L

G6PD il Z AE (1 & 95 U 5 b 35l L ) 7 76 A1 G
PRI H 54 IE 6, 7EIZ0F 58 AREH, AT & B 4
JE N FE B s AU B it v T A E AR, XS Liu ZD
SELI IR g 4 A — B0 5 R KR T ot X S
G6PD it = fif E 2R T T X Yy 3R 4 S
B G6PD il 2 15 1% R R AR A A — 8, HE— 2B
FEMER S . 592C>T Fl ¢. 95A>G HHEAE X G6PD
B Z AE B B IS H#EH ¢ 95A>G i 8L AA FEFH
TR Lo PR AR H o PR AG JE DR B M AA
A GG HE AL G6PD & WU i & T+ & . AWF5E3E i
38T G6PD 3 R A 56 45 ¢ 592C>T Hl c. 95A>G
LM R AE 417 BB B c. 592C>T i s R AR
3, GeitE g B E W e 592C>T i S %748 5 G6PD
B2 E K AU N A O, 5 A R AR AT R B 301
Bl g AR FL A ¢, 592C>T 48 4Y 1 Bl AW & . Hik,
c. 95 A GHAR J& P H DL S AR JE A 2 — L1 R
KR c. I5A>G i F I EE A AG F1 GG 5 G6PD
R U A DG 5 . 95A™>G A o5 Y J P AT AY | B A5 Y
KN G 5 G6PD Bt = i & 7 KK A . H5
41 G6PD [l 2% 35 1% £ B AL T 1F & X B4, i A
c. 95A>GAL S AA FI AG FE [H R B 1% YRR s . ) )
TE2k SHEsis AR A1 ¢ 592C>T Ml c. 95A>
G AT AL R A3 B, A e 45 SR R W CA B A% 1 v fig 2
G6PD it Z JE (9 K . CG HfE R G6PD Bt 2 4
1) 2 55 AU 80

WA AT R c. 95A>G B L BIES
G6PD #ik = 5iE & 95 WU A G, 2 G6PD ik = iE £ it T
AT AL 22 Y BEIE Al . AR H ATIF 9% B & UE B 3L A
ZEAR ] LB G6PD filt 2 AE , {H J2 % o AH 56 33k 1% AL 1
TSP RADIS.
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