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Abstract: Objective  Since glucose-6-phosphate dehydrogenase (G6PD) deficiency is the most common
hereditary hemolytic erythrocyte enzyme deficiency, most cases have single nucleotide mutations in the coding region,
and current test methods for gene mutation have some missed detections, this study aimed to investigate the feasibility of
RT-PCR sequencing in the detection of gene mutation in G6PD deficiency. Methods According to the G6PD/6GPD ratio,
195 children with anemia of unknown cause or who underwent physical examination between August 2013 and July
2014 were classified into G6PD-deficiency group with 130 children (G6PD/6GPD ratio <1.00) and control group with 65
children (G6PD/6GPD ratio >1.00). The primer design and PCR amplification conditions were optimized, and RT-PCR
sequencing was used to analyze the complete coding sequence and verify the genomic DNA sequence in the two groups.
Results  In the G6PD-deficiency group, the detection rate of gene mutation was 100% and 13 missense mutations
were detected, including one new mutation. In the control group, no missense mutation was detected in 28 boys; 13
heterozygous missense mutations, 1 homozygous same-sense mutation (C1191T) which had not been reported in China
and abroad, and 14 single nucleotide polymorphisms of C1311T were detected in 37 girls. The control group showed a
high rate of missed detection of G6PD deficiency (carriers) in the specimens from girls (35%, 13/37). Conclusions RT-
PCR sequencing has a high detection rate of G6PD gene mutation and a certain value in clinical diagnosis of G6PD
deficiency. [Chin J Contemp Pediatr, 2016, 18(7): 630-634]
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1.2 DNA. 2 RNA2EY, cDNA 3REX

M QIAamp RNA Blood Mini Kit Fl FlexiGene
DNA Kit ( QITAGEN, f# [ ) 45 j & B A &
RNA 1 DNA, 1 pg B RNA 2K ] ¥ % 56k 7] &

(TaKaRa, Ki% ) 3KHU cDNA, #/EQIF: 70C
10 min, FPK B0 F 10 min, J1 A Random primer
1 pL., PrimeScript Buffer 4 pl., PrimeScript Reverse
Transcriptase 1 pl., Ribonuclease Inhibitor 0.5 pl.

631

dNTP Mixture 1 uL., RNase-Free Water £M% 20 uL,
42 °C 60 min, 90 C 2 min, RNA % 7% T -80 C,
DNA. ¢DNA #%AfFF -20CE&H.
1.3 5|¥i&it

¥ G6PD 3£ [ mRNA J¥ %1 (NCBI 5.
BC000337 ) F1 DNA J¥%1] (NCBI5: 144140.1) ,
KA Prime Premier 5.0 153124 ¢cDNA A#5AR AT
YIRS gS X 5 1Y ( EiF5 1% AGCGCAG-
ACAGCGTCATG, Ti#5|#%: GTAGTAGCAGCAGC-
GAGGG, ¥ # K A 1715bp) . W ¢ 51 ¥
( AG-GGAGGAGAT GTGGTTGGA, GCTGGAA-
CCGCATCATCG, CCACCACCGCCACTTTTG) ; %
X 5 B IE (9 4 AV A BT LAFE R 2 DNA AR 11
PCR ¥ #4519 (51WRGIHE)
1.4 PCR E#lF

PL cDNA tsiti, SRHm GC &y Bk 5k
1T PCRY I, P IEGARRUT: Ex-Taq R EMH 0.4 pL,
2 x GC buffer 1 25 uL, dNTP 8 ul., RNase-Free
Water 13.6 uL, . Fi#E5194 1 ul, cDNA FEA
LpL, P3S40 PIEG A2 94°C 2 min, 30 JE 36
(94°C 30s, 59°C 30s, 72°C 2min) , ZEff 72°C
8 min, Wi 4% 5t M PCR 97 14 #J 7E Tprofessional Std
Gradient96 ¥ 3 1Y ( Biometra, & & ) I 47,
P3P DL 10 o/L B0 0 B e AT Uk, FLUK
25min J5, TEERMBRRGEHIT 0. Femie™
Yk se it (il ) ARA R, X2 A
At RT-PCR 7 25 58 AEAR S, I THAHN 5
Y%t HFE 2 DNA § 48 00 P 5630E
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1~9: GOPD = B LMRURIEREAS s JKIl M: DNA 43 74RifE. A95G/CI311T(1), G1388A/C1311T(1),
C1311T(14), C1191T(1, % )
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G1376T, G6PD/6GPD A 0.58. 65 fil%] Ll rAc
28 BB HEREAR A AT 2848 5 37 il AR
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A i AARGE A4S A R SCERAE CLI91T (25 21 > DNASURE A6 9t ALOSST [ 4
WK 3) b, A 13 BIFFES G RS LR AR, P15 S I S TE A 1088A 345

3 DNAMIFEE  ZREF:LFRN CLOIT [A X548 (RT-PCRINF ), Hia] 5k B R J st BRFEAS 1191 {3755,
FEFELFIR CH91T A7 i k4l 42874 ( DNA ¥ HEF ) o

3 it 18 kb, & 13 4ME+, NILE X4 GoPD JE[H 4]
DNA I AR &, 1 H 22T 2 PCR 9714 .
GOPD = i J& f UL 1) X 3% BN 58 42 1k T GOPD JE[H 258 S LR ARRR A5, AHAFE X R
WL VERGELAT , 2R EZ A X AR S AR B R R YRS L B T 1 A B T
PG, KT GOPD R ZAE/rFi2Wr V). Mass-array FEPUIS FHR, sl o a2 X
IBFTE, ENANE RDRIE Y, BT GoPD Btz Sy BEIE T PCR- AR MERARE BRI fL vk . A8
fE B S S b, 25 CARE 186 FRAE  mIROBAHEIE S HERIE R I T ik
FRIP Hoksese AR E RN K, BREE 3 P R R DL R S B L[] R S R A A D
A3 AN FAMNE T ILE], GOPD M4 DNA 2K [H, HIERASK H RIS HELIAE] 100%,
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BIREARAT J2 5 B 7%, HRRARRA Sk = 21
R, XWEWE H M G6PD/6GPD L HIEN
Tk Rk 35% (13/37) o SHBEFAER B
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YE R GOPD Skt = SE Ut o AHBFFE I JE I 24 DNA
D B RS SRl SA A —F, b WLy
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e A 0 5 A48 5 R 55116 R AR AR X R e 3R o

ZE LT, ARWFGE R JE ) RT-PCR M 7 ik,
I 1 UG E RT-PCR 4748 465751 . 3 4~
55 —1X Sanger WF S i, HE WK GOPD LA JL
- A TR AR e, (BRELIAIE 200 R ), PEMTERE,
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GOPD L fHIER I M im FHUE (LW(E R 1.0 2247 ) 1M
i R FTBER RS, AT Ry HAR I o PREE
XTSRS Wk HlE . UL, 1y (A —2
P RFEAE R DIAE B9, ik GePD fik=
SEMIEIRIZWHR R 2%
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