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Detection of Six Common Mutations of Cantonese G6PD Gene by RDB Assay
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Abstract: [Objective] To explore the application of reverse dot blotting (RDB) assay in the simultaneous detection of the most
common six Cantonese G6PD gene mutations. [Methods] Glucose 6 phosphate dehydrogenase (G6PD) deficiency was screened using
the methemoglobin reduction test and G6PD/6-PGD ratio method. Multiplex PCR was used to amplify the objective fragments of G6PD
gene. The specific oligonucleotide probes were designed and optimized using the Premier Primer 6.0 program. Nylon membrane was
treated by  (ethyl-3-(dimethylaminopropyl) carbodiimide, EDC) and then was dotted with the specific hybridization probes. The
genotypes were judged by colorimetric reaction after the RDB. Moreover, the RDB assay was evaluated by using the sequencing result
as a gold standard. [ Results] Among 26 severe GO6PD deficient patients, five individuals was found carrying 95 A—G mutation, three
with 1024 C—T, eight with 1376 G—T, seven with 1388G—A , one with 392 G—T. Moreover, two G392T homozygote identified by
DNA sequencing could not be correctly detected by the RDB assay. [ Conclusions] The RDB assay could be used to simultaneously
detect the most common six Cantonese GOPD gene mutations after optimizing probe design and hybridization condition.
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Table 2 PCR primers for the most common six Cantonese G6PD gene mutations

Primer  Sequence(5'-3") Primer site Extron Mutation point Length(bp)
GIF 5'CTTCCTGGCTTTTAAGATTGG3' 215939-215959 2 95A—G 295
GIR 5'TCACAAGGAGTGATTTGGGC3’ 216215-216234

G2F 5"AGGTTCTGCACCATGCTCAG3’ 204283-204302 5,6 392G—T 1 045
G2R 5'CTCCTACCAGATGATGCAGC3’ 205240-205259

G3F 5"AAAGGCTTGTGATGATAGGG3' 202140-202159 9,10,11,12 1024C—T,1311C—T, 960
G3R 5'"CATTCGCTTTCTCTCCCTTG3’ 203080-203099 1376G—T, 1388G—A

The positions of primers were labeled according to GOPD gene sequence registered in GenBank(HUMFLNG6PD , Serial No. 144140)
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Fig.1 Multiplex PCR amplification of G6PD gene
Lane 1-3: Three cases with severe G6PD deficiency; M: DNA

molecular marker

22 REWAFEZHMER

HR I 24 255 0 55 FI L A A8 45 R R £ 26
BIARAH 1376G—T 28748 8 il , 1388G—A 245 1Y
75 ,95A—G ZAE[ 5 ] ,392G—T 24811 1 ],
1024C—T 27811 3 4], %A &M 1311C—T =48
YA PG ARGEI 235 58 R I 80 S 1) BRE S5 4238
AR 2,
23 ERENFELER

26 BilbRAs DNA 283 I 7 2 J5 15 1R 45 5%
J& G1388A 7 4 ,G1376T 8 il ,A95G 5 4] ,G392T 3
3], C1024T 3 4], KWL C1311T 728 (& 3)

3 i #

H AT GOPD it = i (1) S 46 % A6 ] Jy ¥ A 455 Wil
SF TR ORI PR 2 AR K I 7 vE , GOPD il T P A
T2 1 IR e B A Al 2 S B FH %) O A RS T 5 3
1M GOPD 3k [K 2 A5 46 I Xk 95 9 19 4 Fi2 W L 18

F - = 4 4 & &= -4 [ . e . o . ]
SRR E W W a A BT TER A

-~ - - = S

i e . B o+ =+ 4+ 4 4+ 4+
S G P C e e T D

- e W W W w0 I . - T v e = o=

[ e . | P > o+ e e o o -
. -I._L—'-L—'.—E b o d aa F

B2 GoPD EEEREBARZTSITER
Fig.2 The RDB assay for the most common six Cantonese
G6PD gene mutations
A:95 A—G; B:1024C—T; C. 1376 G—T; D 1388 G—A; E.392

G—T; F:normal individual
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Fig.3 The sequencing chromatogram of G6PD gene
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