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N G6PD TER M s5 Ay T v i) 238 Je
A SO 350 s 20 A TR 1y 3kt

GRMEN WA B 2 B0 AR 58

WE BB RKB A 6-WERR A B EU (GoPD) Jfd v H
WRAMIRIRI RS . Fik  BI—XF S 5450 Nde T |
Xho 1 DIAF0514, PCR 3 G6PD ¢DNA, ¥ cDNA FIFTkL
pET-28a & Nde 1 +Xho 1 WGYIIE e, EH=WHL KA
FFIR Topl0, F4 5 19 1 21 b 4% AL R T 5§ BL21 (DE3) ,
FH 0.4 mmol/L IPTG i3 G6PD ik, B8 T £ ME kL4l
& G6PD,, L) 6-iFRM 451 ( GOP ) A BBt g Jl &A% 5 —
2 (NADP + ) 24 G6PD HYJIEH AR IR 7, Al 340 nm I <AL
FEMME ( Ay ) IZEAL, B GOPD S HL A1 i 751 i ¢ il il
(DHEA) iAW T AR R (g T S PE e B—2 R+, &5
B M T E 4Bk pET-28a-G6PD, T 4 i BL21 ( DE3)-
pET-28a-G6PD £ IPTG i3 J5 , i ¥ G6PD Fikmhy 2.5
mg/L,G6PD \DHEA ) f5¢3d ¥k & 4371 7 900 pg/L.20 mwmol/
L, e ) 2’72 0.88, &8 AR RIAT
HIEMR GOPD, HE S T ] S A A A i 77 i e AR A
SRR - AR T 250 W 0 U 400 ) ; T A
RESES (Q554.2
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2R IE 240 LA PR R AT RRAE , — 2 DA Sk
B RGERE A R AT IR s IR R A A, B
PR I #1445 ( pentose phosphate pathway , PPP) fi%) /1]
P 5 - AW NADPH 43 92 A% 1 1R I 7 1R
AR WA ZBECRE, F PPP AT 0 ] bR 40 S DNA
B BRI 195 2 B, 00 0 ok 9o 2 M i 1G5 6- 1R
Hi) % B I U8 ( glucose 6-phosphate dehydrogenase ,
G6PD) /& PPP 114 R 3 il , i 1k 6-f 1% ] %5 4k ( glu-
cose 6-phosphate , G6P) 1 NADP + %4t Ky 6-B 12 7
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WL PY R F NADPH ( 7E 340 nm U < Ab A FRAE IR
WE) o miE PR GOPD 5 g & e IR R 1S 2%
PIAH 272, GePD B 2k 5 fib 98 i A K &2 fi A
Sl 6 MM GE i GOPD , 155 iR 41
JHL 7 A AR A PR TR B8 v e X e 9 245 ) AT 1Y
URPE 8 T A e R ( dehydroepiandrosterone ,
DHEA ) it 3 310 ] GOPD B A &4 il Jif 77 484 5
SR, DHEA YR 7/ NI N, 5 S B8 7 E
FUEE B R AN R 6-5 B A I e M 4
PR BRI TR ARG IR N R B
6] GOPD HA ] ) A7 H B S, e, U7 A%
AW RGN GOPD, I 7 FHAA M ] 3R] G 1 A5
R A B GOPD il 77 B4 22 FE A,

1 HESHE

1.1 EFEZEM#B KIBHE BL21 (DE3) BTk pET-
28a MBI 2 B Sl R 24 B AR A7 . G6PD cDNA
(5 Genebank H' NM_001360016. 2 i) G6PD 351 —
) HE TR E B2 e de i, DNA KA1
DNA R & H TaKaRa ( K3%E) AR, Kt
Top10 JBRZ AN A Jb e X & B HE AR R
ANFEL 51 BRI & R IREE &R (Kana) B
Jiz TSGR & . GO6P NADP W [ b i A= T A T2
HIRAF, P B HI A F 55 Fermentas 23 A, £
B TR AENTEN A 92 GE AW, DHEA g H 35
[ Sigma 23 7], AT A GOPD IgG P55 B A (—
Bo) g 8wt Epitomics 8], HRP FRic 1) 2E 30 R
IgG ik (FAR—40) W A ALt i A2 & A F]

1.2 FEUEE  Eppendorf 5425 R B OHL(E
[ eppendorf /A F] ) ; HERMLE Labortechnik GmbH Z
32 HK &.04L ({5 E HERMLE A #]) ; TS-1000 PCR
A B L UK S B &R 42 (36 [ Bio-Rad A H]) 5
DYY-6C HLJKIX HEL Y DYCP-31DN R B i B /K - He,
VAL (AN — AW RHCA R A A ) 5 JY9211 DN #
T 7 U A A B AL (77 BT 2 LR R e A A R
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1.3 PCR ¥ G6PD ¢cDNA #R¥& G6PD cDNA ¥
5,353 FIES5149 P15’ -CGACATATGATGGCAGA-
GCAGGTGGCCCTG-3', T iiF 5| ¥ P2:5'-ACGCTCG-
AGTCAGAGCTTGTGGGGGTTCAC-3', T %I £k )7 %l
331N Nde 1 Xho 1 i #5, PCR R N{K . H,0
40.5 pl, 10 x Pyrobest Buffer 5 pl, dNTP Mixture
(2.5 mmol/L each)?2 wl, P1 (10 wmol/L) . P2 (10
pwmol/L) %% 1 ul, G6PD ¢DNA 0.25 wl(90 ng), Py-
robest DNA polymerase 0.25 pl, PCR ¥ %195
°C FAEPE 5 min;94 C A8 30 5,65 Cik 4k 30 5,72
CHEH 90 s, FEFR 30 ¥R ;72 CHEELEM 10 min, Kf
PCR Py AT L UKAS N, IF4% DNA BERE [T &
M,

1.4 G6PD cDNA #1 pET-28a BYEE 1] 5 [@ U
G6PD cDNA i 5% : H,0 16 wl,cDNA 25 wl, 10 x
FD Buffer 5 wl,Nde 1 Fl Xho 1 %2 pl,37 CIRHE 3
h, UKLV N . H,0 42 pl, pET-28a 8 wl (800
ng) ,10 x Buffer 6 wl,Nde 1 #1Xho 1 %52 pl,37 C
PRI 3 h, BEVIAY cDNA FUFORLHESE I FGR ] &
Ml

1.5 BEWEEREHENEZREL W14 5
f{) pET-28a 1 G6PD 4% 2.5 wl DNA &7 &2
Solution I 5 pl, JR%J,16 C #4£ 3 h, # 100 pl
Topl10 &2 S0 ML VKIS i R e 5l 4720 A
A2 AL, IR AT, 2 VK 30 min, - 42 °C 60
s, — VKT 2 min BRIP4 10 B Ak s B9 B,
A 500 wl LB 55353 200 r/min 37 CHHALEA 1 h,
B 100 wl B, A T 50 wg/ml Kana 9 LB AR
(PLtEFh) i 1

1.6 EEARMNMEBYIMNFELEE 1S kM
PATRTE P, o0 A T 4 ml HUPE (50 pg/ml
Kana) LB,37 C .220 r/min $53% 10 h, HUE W 1
ml 4% 50k il 2 3 ) & 42 BBk, 12 o pGl | pG2,
R XU ) %5 5E ; pGl (8K pG2, 5k pET-28a) 8 ul,
Nde 1 Xho 1451 ul, 10 x FD Buffer 2 pl, H,0 8
wl,37 CHEYI 2 h, KrigUI =¥ T 1% B BENEE AT
HLUKSEE . Z340) N DB 3L 20 =) 6T 070 BH P 1 Joi
R

1.7 IPTG FES&KiLX G6PD HL pGl 10 ng, % 1.5
(177 A BL21 ( DE3 ) J& 32 25 41 i, i 18 PR A 7%
WALIEETE 14,108 BL21-pGl, 4550 T 4 ml HifE

LB,37 °C 250 r/min K557 10 h, VERE, K BE %
1 : 100 EATHRP 2 43T 100 ml Fiitk LB 1,37 C |
250 r/min FiFEE Ay N 0.6, B FHMA IPTC 2=
KU FE 0. 4 mmol/L, XT FEZ ISR TCHE K, W
W T 37 °C, 250 t/min 5355 h, 10 000 r/min
FIREL 1 min(CFARE D), 2 B, DIREH PBS
VR, B0, 2 PBS FIEW, UTTE ] 30 ml.100
mmol/L | pH7.5 Tris-HCI TR, #2225 W% 8
72 s 54 s PRRF, IKIEHE S R A PUHE 30 min,
PL4 C .13 000 r/min 5.0 75 40 PEE K 10 min,
B35 600 pl, 5200 wl 4 x Loading Buffer 2],
100 °C Z5 % 10 min, HL 20 wl 25 4 2 (H #E 4T SDS-
PAGE &1

1.8 G6PD Myghift HUREFENEKO0.5 ml, 772
PRAFU, B AR PR 2 I, #E 4 CUKEET K ZHT
PR 52U 3 WORA 30 min, ORGSO,
MU 20 .40 80 mmol/ L BEME K 100 mmol/ L |
pH7. 5 Tris-HCI PE¥Z M2k, J 25 ml B i il (&
200 mmol/L BKMEHY 100 mmol/L . pH7.5 Tris-HCI)
PEML GoPD ., B 600 pl PEME# ,200 wl 4 x Loading
Buffer,{#%J,100 °C in#AEH: 10 min, 13 000 r/min
IR0 2 min, B EIEW . $% Millipore R U8 (#
B3 HE 10 ku) Dd B A5, K Y 0 VR U vk 4 & 4
500 wl, FH BCA i e 4 25 UM B2, 450 pl
WA S 50 pl HIHIRAT, /0305 - 80 CIRAE,
1.9 Western blot #&ill G6PD i 1.6 #l 1.7 ({75
PEFE FURE R 10 wl, T 10% 943 55 I8 #E 4T SDS-
PAGE, B/r BB FIVRIATE R 120 V x 1 h LG &
PVDF i, ¥ PVDF 2T 5 % BSA ', AL HE 1
h, K5 1 : 1000 FiBEHY G6PD —4i5 PVDF Ji5 4 °C i
A&, B PVDF B, A TBST i 3 K x 10
min, JIA 1 :5 000 % BEA9 =i, ZIRPFF 1 h,
TBST ¥k 3 ¥ x 10 min, F ECL 75 PVDF &, F
Bio-Rad /A (%) ChemiDoc XRS + 8% H 2 Ge kil 4%
5T .

1.10 G6PD #HIFEIMFEBB MR iE
GOPD FefEye i . 42 3CHk™ Bl GOPD ) i 2% v ik
(G6PD buffer, GB), ] GB Bt 4 mmol/L G6P Fl
2 mmol/L NADP #3ii & [1) G6P I NADP 45 {AFIE
] NENIRYIR AT 4 CHOEHER . vKIBff% - 80
CARFER) GOPD,, [1] 96 FLAR 1 (i A ¥R A W
190 pl, B Varioskan Flash fiFLAk B B0 ( FEER G A
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JRLEME) 37 C T 10 min, FALAFIH0A 10 pul
e FBe 5 A% Tl 25 1519 GOPD (4 ¥k 5 R Tk
$122.5.4.5.0.9 pg/ml) sk 10 ul GB,IEAT, %30 s
M FE—IK Ay, TIFE 6 min, 231 Time-A,,, 2L, i
i G6PD W

B2 P XT IR DHEA B9 fe ik E . ) 96 FLAR
I YIRS W 180 wl, ¥ 535y 200,40 .8
pwmol/L ) DHEA ¥ ¥ (& 4% 10.2.0. 4
pwmol/L) B, DMSO 4% 10 pl, fi& Wk JE G6PD 10 ul,
Pt FR AR GE Ay, 25 Time-Ay,, BHZR, 4% 3C
R R R Y R SR P —Z T A
DHEA ¥ E, DL ESCEes =AY i
1.11 SitE4E ] EXCEL 2013 8 & &l E
I - YA BRifE 2z

2 FR

2.1 pET-28a-G6PD Mt PCR /=¥)4r F i/
F 1400 ~1 600 bp, 5 G6PD cDNA 43 F i (1 569
bp) —EC (K 1A) , X RELH Ty 18 =Wy, SR DI
pGl . pG2 B AW A%HT /Nl 8 FHE T 1 000 ~2
000 bp, 5 G6PD cDNA 4> FHAHSF; KA F it 5
pET-28a(5 369 bp) U A BEAHAT (K 1B) . P45
5 G6PD ¢DNA J¥ 4| —%(, Al W, G6PD cDNA IE
Widd A pET-28a Tk,

B 1 pET-28a-G6PD K9

A:PCR 4714 G6PD cDNA ;B . fifi ) % 7 55 20 iUk ;1:200 bp DNA
ladder; 2:G6PD ¢DNA PCR 7*49;3 ;% ##; 4;1kb DNA ladder;5 ; pET-
28a Nde 1+ Xho 1 fi¥]; 6:pGl Nde 1+ Xho 1 B ;7 :pG2 Nde 1 + Xho
1 )
2.2 RIEFUMNEE A G6PD 4 T #2458 ku,
4] G6PD (recombinant G6PD, rG6PD) #: 2 G6PD
ZH BB 29 MEER (DT RS 3
ku) ,# rG6PD 43 T 2y 61 ku, 1Kl 2A W] WL, £
IPTG 5519 BL21-pG1 2L 115 W S 2lifl A

61 ku ZEA7 8L 454 (Fik7R) , 5 1G6PD 43 &t AH
7, ARZ PTG 5 3B C 61 ku W45, 4 quantity
one AT/, 4L HY GOPD 42K 110 84% . West-
ern blot £5 271, £ IPTG 535, BL21-pG1 2L fift
T A= AR 61 ku 5 (BikoR) , 5
rGOPD 73 T AHSF (E 2B) . We4E 1 rGOPD ¥R JE N
0.5 mg/ml, A] 1 rG6PD Eift 4 0. 25 mg, # 3k
HR2.5 mg/L,

B2 %%E G6PD KL=
A:SDS-PAGE % 5F rG6PD; B: Western blot %% rG6PD; 1: pro-
tein marker; 2: BL21-pGl £ 0.4 mmol/L IPTG i 5 J5 R W 115 ;
3: BL21-pGl K% IPTG if5 5 J5 24l L5 4. 2L 1% 1G6PD; 5.
protein marker; 6:BI21-pGl 0.4 mmol/L IPTG i T J& %Lt Wi - 75 ;
744G rG6PD

2.3 G6PD Nl F A5 i 4 BY 1) 22 51
2.3.1 G6PD Ak Ea AT AN[E GOPD MW E /Y
AF] — Ay, HHZR WLIE 3, A GoPD I, fil i it v
Ay TBAE ML, Bifi GOPD ¥ JE 3 K, A, T v 3 B
e, FEI E K A, 22.5.4.5.0.9 pg/ml G6PD 4
Ay M, B2 0.5 min, =Fh G6PD WY A, TF
I (AA,, ) HYRH 0.202.0.015.0.010; 1 0.5
~1 min, AA,, KKK 0. 076 0. 015.0. 01 ; I 1 ~
1.5 min, AA,,, #K K b 0.028,0.015,0.01, A I,
22.5 wg/ml GOPD ¥R & it A, e K gk & & A 7
AR S 1Y 30 s (HZ= BRI E ) N, BB GoP K
AL, HWR B SURIREAR, 77 W) 6B 2 ) 25 W TR N
B T S R PRGE T . SOWIHIT 3 min
M,4.5.0.9 wg/ml G6PD ZH AA,, 7 % 1H & K
0.015.0.010; 52/ 3 ~6 min,4.5 pg/ml G6PD 4 %
30 s N AA, B4 T FE,0.9 we/ml GO6PD 4 AA,, 1/
fHE M 0.010, 22.5 wg/ml GO6PD 41 JCELil T AA,,
UL 0 it 3% g, AN G R 6 B ik 4.5.0.9
peg/ml G6PD 4177 3 min ¥JREIEIL AA,,, FIAETLR UL
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I G6PD 3% 71,15 0.9 wg/ml G6PD 4 AA,,, 1H E
Bf ] B4 i TR AR SRR BE 25 1852 GOPD Y stk
HeJF (900 /L) .

2.3.2 f: DHEA &6 # % A[H DHEA ¥
IR I] — A, -HZR N1 4 | B DHEA YRR, AL, TF
T B A AR 8 20.2.,0.2 pmol/L i DHEA X
GO6PD (4 il 24351 5 (80.7 £0.2)% , (40. 1 =
1.7)%, (19.6 +1.0)% ; BLRL () 7' A F 43 5 Ky
0.88.0.74.0. 18, Z'HFKT 0.5 B, AU TR
7R, B AT SRR 25 WL, 24 DHEA Wy
20 wmol/L W, Z' A B 447 6 1o 18 B i 08 LK,
DHEA S EH 20 pmol/L,

B3 7R[E G6PD iR EHIETIE - Ay, HIEE

E 4 7RFE DHEA SREHIRTE] - A, B12E

3 itig

AT ST HE T K FF 18 3R 35 2K pET-28a-
G6PD, H 4 H BI21-pGl £ 0.4 mmol/L IPTG % S
ik BB TR ALlifh, IR T R GOPD, T i
2.5 mg/L, VL G6P k¥ . NADP Sl 5 900
pg/L GOPD i S A fEH & 20 wmol/L. DHEA iy FH
PEXT R BN T A BE A GOPD A Ah 1 il 57 15 A5
B SRR GOPD BRI BE T S,

BI21-GPG6PD 4 IPTG 75 T 75 KT 3k
T Kk, 0 32 2 DAL R AR JE 207 78 (SDS-
PAGE fr EIARF ) , AT PR F 7 ik, TE A
SR A5 R Luk S-PV 5 GFP il & 25 Rk ik
FERK AT B 3RS T8 m KR Rk, JRst
P28 GoPD SR Ml & R ik T KiF A
] 25 it B 2 AT VA GOPD Y 7 i, LUl fE R A
R 750 7 2 o G oK

GOPD 4[5y 84% , KM AFE LI REA ,
F I AT RE X AR SN AT — 2 T, b e AE 3
1 GOPD =i [ SE At -, — 25 R F 3G 43 ¥ i 55
alifbF Bt GoPD A4l R ] fERE AR 2% I (0 T
i

PSR I T il R B ) AR S 1 B
iR B G IE e, BE F,22.5.4.5.0.9 pg/ml Y
GOPD TEH5 K N B B B, AA L, i FL BB A 25 ¢ 5
D1, SERR AAL, EEBIZSR 202 215 ¢ 10, B4R
Tt — LR

FE AR A 76 4SS 78 7 35 P 0 AR S B )
HAEKR N FERIVE R, GOPD 11k 30 5 e A5 11 7 n
I, BOR ARG BE I A3 GoPD il 7] , 75 22 ik
— 25 LI A P R 2 A
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dehydrogenase reverses cisplatin resistance in lung cancer cells via

Express human G6PD in E. coli and develop

its inhibitor screening assay in vitro
Jin Kehua'?, You Yunyou®, Wei Youyu®, ZuoYue’, Ke Zhigiang', Yao Qing', Liu Jie®
('Hubei Key Laboratory of Diabetes and Angiopathy , > School of Basic Medical Sciences, Xianning
Medical College,’2018 Excellent Physician Class of School of Basic Medical Sciences
Xianning Medical College ,*School of Medicine and Health Sciences, Xianning Medical College,
Hubei University of Science and Technology, Xianning 437100)

Abstract Objective To express human glucose 6-phosphate dehydrogenase ( G6PD) and establish its inhibitor
screening model in vitro. Methods G6PD ¢DNA was amplified by PCR with a couple of primers flanked with Nde
I and Xho 1 site at their 5’ terminals, respectively. G6PD ¢DNA and pET-28a plasmids were digested by Nde 1 and
Xho 1, and then linked. The linked products were transformed into Escherichia coli( E. coli) Topl0. Recombinant
plasmids were identified and transformed into E. coli BL21(DE3) , the expression of G6PD was induced by 0. 4
mmol/L IPTG, recombinant G6PD was purified by Ni’* affinity column. Glucose 6-phosphate and NADP + were
used as substrate and coenzyme of G6PD, respectively. GO6PD’ s activity was observed by the shift of A,,, of NAD-
PH. The model was optimized to give the greatest performing concentration of GOPD and dehydroepiandrosterone
(G6PD’ s inhibitor ). Results Recombinant plasmid pET-28a-G6PD was constructed, soluble G6PD was ex-
pressed in B121(DE3) with a yield of 2.5 mg/L via the induction of IPTG. The optimum G6PD concentration was
900 pg/L. The high Z' score of 0. 88 was achieved using 20 pwmol/L DHEA as positive control. Conclusion Ac-
tive GOPD is expressed in E. coli, and this assay is highly suitable for screening of G6PD inhibitor in vitro.

Key words 6-phosphate dehydrogenase; inhibitor; screening assay



