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siRNA 7TEk G6PD RIZFMARBKERE
YA R A < A B T RS2

KAK" BLI BB ETRGH
(EEHH R 2 e A 2t =, EAH 650031)

WE IR, WA -6- BRI A (GOPD) SRR AL K IR K367 TG4 55, i B G6PD 5 g (1)
RARLIHE, EXF N GOPD JE R il 3 4% siRNA FI—4&TEKFH, iR —/75, G4 TANMED siRNA IF R CEER
DNA, JBKJ55 % GFP HJ#fk pRNAT-U6.2/Lenti %4z, Y Nz I EE 0 3598 A375 4 Hfd, Real-time PCR Jifiik f7 24 1) — 4%
SIRNA, 097 #5 Tk A 55 FI 25 4 77 T I A375 A, G418 ik o, HRECHANPHE T B UK 15 7%, Western blotting 46 1
sIRNA T3t G6PD % A 88.83%, M4 G6PD [ A375 R4k 41 i (A375-G6PDA). 581 4E M A375 411l (A375-WT) Lk
5, A375-G6PDA [F) G6PD i PEA A 21.53%, At R 2K, ITEBEANE], s BT R PR AK 25% (P < 0.05), T 401
B 2.86 £5(P<0.01), SPF )1 33.8 %(P < 0.05), PIlN 59.7 %(P<0.01), GO/G1 M FF% 27.7 % (P<0.01), JATAIEE
4 P53 FF% 54.7%(P<0.01). Caspase-3 il 2.2 {%(P < 0.01) 1 Bel-2 F&1i 21.7% (P> 0.05), #271%, G6PD Hirl figiliid i
P53 & (KA R i Caspase-3 (&35, 0] G2/M W1 GO/G1 W b Re, 3t A375 HT:, WLBA A ik B8R,

KHEIR  SiRNA THE, Hi%5HE -6- HHRINANE, NRBBEER, Rk, 408, P53, Caspase-3

ZRPES RT3

] 25 BE -6- Wi R i L% (glucose-6-phosphate
dehydrogenase, G6PD, ECI1.1.1.49) & F 5K 4k K &
KN, AFAE T A, HIERE A TR
R EX Xq28, 4K 18 kb, 1 13 MAME TR 12
ANWE T4, A G6PD [f] cDNA 4K 1 548 bp,
Gifith 515 DNREFEME, A IE RN IR AR Y 2
4. G6PD 2 2 [\ B 12 74 (the pentose phosphate
shunt, PPP)[OCHEME, $eAtid R R 4 i 1T (reduced
form of nicotinamide-adenine dinucleotide phosphate,
NADPH) fil 1. i 12 #% B (ribose-5-phosphate, R-5-
P). NADPH H] T~ 4k £ 40 Jfid 4 ik Js 28 4% 06 1 Ik
(glutathione-SH, GSH) 17K, R-5-P W& IR

WFSCR B, BN S A 6 40 ) GSHL Bz HAR it
Pl 3 2 1) 5O S I PR AR G, A e TR i
W A DEH IO A g A5 2 N AT
GOPD Tl e J-1EH 10 f5LL L, K X 2~ 164
GO6PD 1% ) NIH 3T3 40 35 2R B vl Pkt
PR U AR, T HR RN G6PD i
AR DGR SR, AT 2 M 5% B GOPD Bk [ Sk
WA e S R B2, Bk R . SEREHOH

Y2 8% (confocal laser scanning microscopy, CLSM)
1ESE GOPD 15 T ¥ £ 4 PR 98 40 IR 32329, Ohl
SO TR RSN B DR S R0 470 J s 240 B P 7 % 0 DAL
RIN, GO6PD Fik AFE L I 55 9 1 % P A 2 AH
K. N IREERZEE VR I GOPD [ AE e 4 M4 il 57
i & M/ (dehydrooepian-drosterane, DHEA )i it
FH1 40 2 GOPD P M T Mg Burkit Wk LR 1 A4

AL, G6PD S kA KIE. ImIKEIM
MIBIT YA RER. R, 24 WK B GOPD 5 i
FAM OGRS ILHLEE, ERAA SR SRSt
JR PR 2 — ] fie A2 g 40 i ]9 U PE GPD [T, %
THEN Mk Z GOPD ik (1] i eg 40 oAk A FLAH SCHIT
5%, O T 1B GOPD fEMyRg 4l i A< B9 5E B4
M, ASSCH siRNA L[ HUER A BERK SR 5 500 A375
218 N JEPE GOPD K Ik 1 88.83%, i T G6PD
BFAA A375 R AN IRR(A375-G6PDA), JEXTH/E
K PTG HLEAT TIPSR

* [H K H AR B4 B B 0 H (30460049).
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1 #MR57FE

1.1 ##

L11 FARRIAIAE. KA DHS«. 293T 41H.
pRNAT-U6.2/Lenti siRNA expression vector 3J i
R H], A3T5 4RI 1 b R B A B A
1.1.2 i{#F). T4 Ligase. BamH I « Xho I + 129
i L 3% R 48 (KCPACK-Lentivaris plasmids mix)-
Horseradish Peroxidase-HRP —#i. HRP- 45 & 14t
PR BUARTN KC™M A7 ROG A G 3 e L i e
J% 23 7], QIAGEN plasmid mini kit 4 H QIAGEN
v+, Fetal Bovine Serum. Trypsin. Opti-MEM i
H GIBCO % # , Lipofectamine™ 2000 Wy [
Invitrogen A 7], MMLV Sk BEAT Taq 2845 L)
H Promega A 7. Millex-HV 0.45 wm PVDF filters
Iy H Millipore /A &) . P53. Becl-2. Caspase-3 il
X7 %5 A Backman Coulter = ;.

1.1.3 1% #%. OligoEngine RNAi & 11k 514
WE A Primer 5.0 FE UK AX S HL UK B B e

(BIO-RAD). F#§#5{ (Bio-TEK). Real time PCR {%
(Corbett Research). %¢ ) & i 8 (Nikon Eclipse
E600). 1% 14 F Tmage]. PCR (T Rk
T P PR 2w A 2 48 g 4% (CoulterEpics XL).
1.2 A&

1.2.1 siRNA FRILZFAAIRIE.  OligoEngine RNAi
WA Wt 3 4 8 N G6PD % K] (GenBank:
NM_000402) 3" % 3G i X [ siRNA Fll— 2555 HR (1)
T K siRNA J#51, PR 6E4c siRNA, H k2 500
NI SIRNA IE SCHEFRH 2 SCEE 1Y) DNA R (36 1),
R BL 9 ANIRAEAZ AT IR I Loop &5 MIAHIE, i 142
RNA Poly Il 5 & Bl 4 56 4 (-4 £, JF A6 BRI BE Y
Ui 7| N BamH I 1 Xho T BEVI £1. 2 45 H15% DNA
2R K, 5% GFP [ ii ki pRNAT-U6.2/Lenti i%
B, WAL E. coli DHSa, A AR, 14
B R, RRALRE PRI 2 AN TE S PCR A (55 1).
PCR 444 4: 94°C 10 min, 94°C 30s, 55°C 30,
72°C 30s, FL 33 AMEH, BRI, SRR
FEW 7455 .

Table 1 Sequences of siRNA, DNA and PCR primers

Sequences of siRNA
GCCTCAGTGCCACTTGACA

Numbers
siRNA 1

siRNA 2 CGTGAGAGAATCTGCCTGT

siRNA 3 TTGACCTCAGCTGCACATT

TTCTCCGAACGTGTCACGT

Negative

PCR primers

Sequences of DNA

1:5" GATCCCGCCTCAGTGCCACTTGACATTGATATCCGT

GTCAAGTGGCACTGAGGCTTTTTTCCAAC 3’

II: 5 TCGAGTTGGAAAAAAGCCTCAGTGCCACTTGACAC

GGATATCAATGTCAAGTGGCACTGAGGCGG 3’

[ :5" GATCCCCGTGAGAGAATCTGCCTGTTTGATATCCGA

CAGGCAGATTCTCTCACGTTTTTTCCAAC 3’

II:5" TCGAGTTGGAAAAAACGTGAGAGAATCTGCCTGTC

GGATATCAAACAGGCAGATTCTCTCACGGG 3’

[ :5" GATCCCTTGACCTCAGCTGCACATTTTGATATCCGA

ATGTGCAGCTGAGGTCAATTTTTTCCAAC 3’

II:5 TCGAGTTGGAAAAAATTGACCTCAGCTGCACATTC

GGATATCAAAATGTGCAGCTGAGGTCAAGG 3’

[ :5" GATCCCGTTCTCCGAACGTGTCACGTTTCAAGAGAA

CGTGACACGTTCGGAGAATTTTTTCCAAA 3’

II:5" AGCTTTTGGAAAAAATTCTCCGAACGTGTCACGTTC

TCTTGAAACGTGACACGTTCGGAGAACGG 3’

F 5" TACGATACAAGGCTGTTAGAGAG 3’

R 5" TAGAAGGCACAGTCGAGG 3’

Real-time B-actin

PCR primers

F 5" CCTGTACGCCAACACAGTGC 3’
R 5" ATACTCCTGCTTGCTGATCC 3’

G6PD F 5" CTGACCTACGGCAACAGATACAA 3’
R 5" TGCCCTCATACTGGAAACCC 3’

1.2.2 14 siRNA @A TE. R A375 4 4
6 fLAR T, 5% 24 h, WHEESH % LI F] 80%,
B DMEM +10% FBS ) k% 9% 3 . B 6 %X
Eppendorf 4, IL 1 3 8 i fUAE 5L 250 wl A
Opti-MEM, Pl 4 pg (ki DNA, 754k 3 %
F A SL 250 pl A Opti-MEM, FiJIIA 10 pl

Lipofectamine™ 2000, #f ¥ 5 min J5 Xk 2 Pl A 7R
A, A 20 min, 0RO H, 37°C 5%CO,
JEHIRE IR 48 h J5, $2HX Total RNA, £ MMLV
Bk A % cDNA JG, LA B-actin AW S, 98
SEIN 7€ B PCR KXl TP 20% . B-actin A G6PD I
T4 : 94°C 5 min, 94°C 10s, 57C 15 s,
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85.5C U EED N 5, L3S AMIEH. A
G6PD JE IR J3 4 L H: B-actin JE A, HI N Ik
FE S RAT 5
1.2.3  WEEMERE. AR R E . 12N R RE
JEORL IR & ) F1 siRNAL 18 99 5 2° 4R i kL 3t 4% G
293T 41 ffd, 24 h 44 % 10%FBS [f] DMEM #5 7%
W, 48 h W B4 e, 5 000 r/min &0 5 min,
0.45 pm ) PVDF By B3, ARSI 25
el 293T 40 He 2 96 LM, LA 1x10® cfw/L(% &
LV HAT, Colony forming unit, cfu) FIFRAESR
BEURCORT IR, P AR 4 B G B2 (mlltiplicity of
infection, MOI) {54k 5 MEEE: 1. 3. 5. 10
205 YL 24 h 29 U N B2 4R 15 5 N B FE
Hiet DU 2 3 BRI T
1.2.4 95 3 W0k G A375 40 i 1 O 3%k AR e 4 g
PR B A RKARS AP A375 g1 EE 6 fL, H
TP % & 10%FBS [f) DMEM R 785E, 37°CAl
5%CO, Hi 75 4 70% ~80% 1 41 LI B . i A 4
WIS, 24 h #Hll, 96 h | G418 (W N
500 mg/L) Gk, 192 h BhibHogkE, %2 24 4L
B, 1 RESHSPUERRT IR, 2 70%1% 41 i
WEERS, #R S 6 FLCT AR FR. 0 WM ¢
A375 A e b AR K R AF, BPIORRT IR RE
TR B L9 RIL BT
1.2.5 SiRNA THRACE M GOPD il iz . Western
blotting £l G6PD ik : 50 pg M58 H £ 10%
SDS-PAGE JIX, 60mA fHi 4~5h 735, 2.
BHAMPARE S, Wid KC™ AL KRG X BT
g%, Imagel ¥ A€ & 70 M hF e 57l B €
SIRNA THCE . KA GG REENE 340 nm K,
— € B R R T GOPD {E LAV I ] YK NADP+ %
A% 4 NADPH [ 5K Afi 52 GOPD Ml ii% 1E00.
1.2.6 A375-G6PDA Fa L 41 Ja (r ThREAT I .

MTT 75 (BEME WS Lh vyl e A= K i 2k 2 hh

@

Mi2345678 ® BerHl
p .

bp

400 (|l
300 316yl il

Sense

I ' |
_JA_#,._HA.U‘_JL YVREy VLo

A375- G6PDA Fll A375-WT 4l 4L 3x10%ml - 24
FUBR T, DAREFRBON 25 O I, DA S
JE 490 nm WOGREE. &FRMNE 3 AL, FEadsk 10
K. PR TR0 I 41 M e A e g . BOW E A K
ST A A B RS2 A HRM B, 4% B 4L 2 0004 1 000,
500 250, 125. 62.5 NN EEE, /Rl T 6
LB, #EERE IR 10 K. B IR Ay W e B
QR Gt 20 min, 3BT RS R I% BA I P
b THEOERE.

o 34l B A (FCM,  Flow cytometry) fift £t, A i
(propidium idodide, PI) 44l o 2. 1x10°
YL PBS UEik, 70% L2 52, PI 4 (% 30 min,
LRI . RE A S CEE 10 000 AN, A HT
DNA & &, Coulter Wincycle # AL PR & . 3 Hr
febr: a. FMMLIHTS (Apo, apotosis ). DNA H Jj
B b, %k GO/GL 41 i U i H B0 1K E — % 44
DNA 7 5 (41 M0l 4 Apo W6 b. S 141 i b %
(SPF, S-phase fraction): SPF(%) =[S/ (GO/G1+S+
G2/M)] x 100%; c. M5 FR %0 (proliferation index,
PI). PI(%)=[(S+G2/M)/(GO/G1+S+G2/M)]x100%.
o 3 i PR ASORS W 9 T AH OC B P53 Bel-2 Al
Caspase-3. 4R 1x100 £ PBS ¥k, 70%4
B[ 52, Triton-X 100 11 Rnase A I 15 min J&, JN
A P53, Bcl-2 il Caspase-3 [P 5.5 FEHLAR 10 wl 7
B 20 min, /H] PBS ££ 1 500 r/min &% 2 9%, 0
A - PU(H+L)-PE 20 min, Ve 5 B0,

127 Sk, SEREIEH (e £ s)Fon, AT
K%, LA P<0.05 A ZESA G FEX.

2 & B

2.1 siRNA FHMEEHFHFIESEE

BH M Bk DNA 28 PCR 7 1 5 ] #5400 35 4 A
SiRNA F Bt 724 316 bp(I¥ 1a); 345 58 5 & it
HF 51—, P 1b 7k siRNAT F .

Loop Antisense Ter Xho |

N }
)
m H ‘H\

| ]
AEETEVAL AN AR UAL AN

Fig. 1 Identification of siRNA positive recombinant

(a) DNA fragments with siRNA sequences were obtained by PCR. M:

100 bp DNA Ladder. /, 2: PCR product of siRNAL; 3, 4: PCR product of

siRNA2; 5, 6: PCR product of siRNA3; 7, 8: PCR product of siRNA-negative. (b) siRNA1 positive recombinants were sequenced with plamid vector

primers. Sense: Sense strand of siRNA1. Antisense: Antisense strand of sSiRNA1. Ter: RNA Poly Il transcriptive termination site.
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2.2 B siRNA THFFI8ITHiE PCR K7l GOPD 3Kk . — 5 JFORL e 4 1 40 il Py V5

P 4 MAE N EER IR ILFUR. DNA (K] 2a), PE GO6PD 3K ik i A e G 40 L 1) 51% (&l 2b), H
Iy EEGe A3TS 4, 24 h B RACR AN 50%, 49%[¥] G6PD % siRNA i, ik Hl—"5 sk dhAT
48 h $1 Total RNA, LA B-actin NS, Real-time — JGZEsih.

(=>4
-~

(a) M 1 2 3 4 ( 131%

bp

100%  99%

7% 109%

4361

2322 1%

//’

G6PD/B-actin

Cell Lipo Neg siRNAI1siRNA2 siRNA3

Fig. 2 Screening of effective siRNA sequences
(a) Extraction of plasmid DNA. M: NM/Hind Il DNA marker. ] ~3: G6PD-p-siRNA 1~3; 4: G6PD-p-siRNA-negative. (b) Results of siRNA interference
of G6PD expression using real-time PCR. Cell: No siRNA plasmid transfection; Lipo: Lipofectamine-only transfection; Neg: Negative control sequence

transfection; siRNA1~3: siRNA1, siRNA2 and siRNA3 sequences transfection.

2.3 fREPRLEE A375 HRaFNTR F L BEK RY I (£ 2, Kl 4a, b), i siRNA THRZE N 88.83%.
Mo B TR R A YR siRNAL 12 F R 4590k A T 3 alle.
JFORLSLE YL 203T UMY, 24 h J5 A5 0995 5 V000 15 0
1.0x10% cfw/L. FIJH #E0K 4% A375 4, 48 h th
M2, MRS RAF, WEEA 12124 80%, 96 h
SRR LI 100%, 48 G418(600 wmol/L) fifi % ,
192 h $hh e B A e, B IMORRE TR, @R EH
RENLAR, P EIETEE (K 3a, b).
2.4 siRNA THRRAHEN e _
Western blOtting Ur\lﬂ ?% ASTS-WT ngl H@ G6PD ZQ (a) Stable A375 cellsslfc::::l;gogii:?rl::iz::l:;h 10x magnification.
ik i j\] 2301 = 0285, i A375-G6PDA éﬁi H@ ?'\j (b) Stable A375 cells under a fluorescence microscope with 10 x
0.257 + 0.074, & A375-WT [¥] 11.17% (P < 0.01)  pagnification.

Fig. 3 Stable A375 cell strain with siRNA

Table 2 Relative amount of G6PD expression with Western blotting

A375 Sample B-actin G6PD G6PD/B-actin Xt Percentage
Celll 1372 2 746 2.001
Wild type Cell2 1255 2925 2.331 2.301+0.286 100%
Cell3 1221 3138 2.570
siRNA1 1237 321 0.259
Stable cell .
L siRNA2 1231 406 0.330 0.257 + 0.074" 11.17%
with siRNA
siRNA3 1375 250 0.182
"P<0.01, 05 A375-WT, x + 5.
(b) (©) 5,700
523 2600
(a) ku% 123456 520 2,500
=} <
80 Jewwmew —— - G6PD B15 2400
- 210 300
50 - ’ 2200
= = - - 3-actin a
40 505 * g 100
© 9 $ o
Cell siRNAI WT G6PDA

Fig. 4 Identification of G6PD silencing A375 cells
(a) Western blotting analysis with antibodies to human G6PD (upper panel) and B-actin (lower panel). / ~3: A375-WT; 4~6: G6PD silencing A375
cells. (b) The relative amount of G6PD expression by the image analysis software ImageJ. (c) The G6PD activity. The photographs showed here are

representative of three experiments. Compared with A375-WT, "P<0.01.
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2.5 A375-G6PDA ZAREEITH BRI WIS MR, Mz 2. 5 A375-WT MHEL, &
251 4N BEsEAE S . A K g AT a0 A375- REFRINER 5~9 K, G6PDA 4 iU $iEib T 24.4%
G6PDA Fil A375-WT 20 (P A K Rl S ~37.5% (& 5a), P BETE R BFEIK T 25%
5~9 K, {H G6PDA 4y 2K, AKEEK  (P<0.05) (Kl 5b, & 3).

(@ 25 (b) 7 > 3
2.0 WT >
s15
=10 4 5 6
0.5 GG6PDA
23456780910

Day
Fig. 5 Cell proliferation assay of A375-WT and A375-G6PDA cells
(a) The growth curve of A375-WT and A375-G6PDA cells.e—e: A375-WT; A—A: A375-G6PDA. (b) Colony
formation of A375-WT and A375-G6PDA cells with Giemsa staining. Dish / and dish 4: Seed cell number with
250; Dish 2 and dish 5: Seed cell number with 125; Dish 3 and dish 6: Seed cell number with 62.5.

Table 3 Clone forming efficiencies of A375-WT and A375-G6PDA cells

S A375-WT A375-G6PDA
eed cell
Clone Clone forming Clone Clone forming
number number efficiency/% number efficiency/%
250 272 108.8 213 85.2
125 154 123.2 123 98.4
62.5 84 134.4 57 91.2
xEs 122.13 + 12.83 91.6 + 6.61"
DP<0.05, vs A375-WT, x + s.
2.5.2 A0 E AN B T . DNA 45 4 Bt ] A375-WT  A375-G6PDA
W%, A375-G6PDA [ T4 EUE A375-WT #) | coal I
2.86 1 (P<0.01), SPF Lt A375-WT #4117 33.8 % 3 | GoGl
(P<0.05), PIE&INT 59.7 %(P<0.01), GO/GI 1 g
T 27.7% (P<0.05) (K 6, #%4). HT-AIKE 3
FH08T: A375-G6PDA 4l i 1] P53 &5 (138314 4 (47.9
+8.5%, 5 A375-WT 40U(21.7 + 4.7)% A LL ¥
54.7% (P<0.01); Caspase-3 1)K 1E/E(28.5 + 5.8)%, DNA content
b A375-WT(8.9 + 2.6)% 1l 2.2 f%(P<0.01); Bcl-2 Fig. 6 Cell cycle analysis of A375-WT and
#1K(36.18+6.60)% H. T 21.7 %, {H5 A375-WT A375-G6PDA cell by flow cytometry
(28.34 + 5_20) % *H ke, %gﬁiﬁ%‘»%%u; > 0.05)_ Apo: apotosis peak; S: S-phase; GO/G1: GO/G1 phase; G2/M: G2/M phase.

Table 4 Results of cell cycle analysis in A375-WT and A375-G6PDA cell with PI staining
%

Cell n Apo SPF PI G0/G1
A375-WT 6 2.79+0.13 222+18 30.0 £ 3.1 70.0 £5.6
A375-G6PDA 6 7.99+0.24Y 29.7 +2.3% 49.5+2.9" 50.5 +4.5Y
"P<0.01,2P<0.05,vs A375-WT, x = 5.
P53 Bcel-2 Caspase-3
(@) (b) >
5 Z 60
ASTS-WT 21 43.9% | {\31.1% f99.9% £50
1. 2l 0 .
= 830
[} h \ g
o A ; 820
[0 \ o
A375-G6PDA J 207% 1[4 23.7% 1 29,50 § lg
a I — = P53 Bel-2  Caspase-3
Fluorescence intensity

Fig. 7 P53, Bcl-2 and Caspase-3 expression analysis of A375-WT and A375-G6PDA cells
(a) Expression of P53. Bcl-2 and Caspase-3 in A375-WT and A375-G6PDA cell by flow cytometry analysis. (b) 0: A375-WT; B: A375-G6PDA. The
results represent means of triplicates. Compared with A375-WT, "P<0.01.
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WA, N A375, T kAELS PS3 &
3 W it 1+ Bax/Bel-2 [FJEUAE LA J Caspase-3 [P0 % VI AH

&4 Rk, SCHRIRIE ) GOPD ik A4l i — A
K, YAEN AN, H— & GOPD Bk (1)
CI7 /NEUR G T- 41 e (CJ7 G6PDA ES ), fl1 Filosa
S5 % R Creflox R GEAF AT fURF 5 Pk B2 4
AR, 1 G6PD-Loxed "It ik Cre 4 k1502,
IFH T 240 T 0 A ERLBE R BiF 5T L B
Pandolfi 25 M\ /N Bl 129sv I TR 4% 5 [T 20 SC 2 49 i
A2 HISE, AR PERI B e ek ik, S
FLiEH N ABLES 4ilfiid, Fiiik 5 A 156 A~ H s v
%] “G6PD null ES cells”, I G6PD ik i &
IE O HRIR 14%09, FHT GOPD P [ 5 | ke 1A%
M BE Va7 BB ZE0. 28 =~ G6PD i fa )
S o 2 A RON S 40 g ER9 Bl E48 (Chinese
hamster ovary cell , CHO), [ Stamato &5 [\ 7
G6PD ZEZ 4K ¥) CHO 4 fu ik 43 21, L3R TEZ 0
CHO K1 (P47 1) 10%, T rf B 40 5 i fe 3
BLERAIF 507

FE AR B (Gene knockout) 8 A MR %6 5y « #21E
S HREWK. A M Fire Al Mello 209 3l RNAi
YERMLELS . R RNAL B8 G HI A 71 55 77 41 g
H R RS DR Rk (o R e 4 P /S BV B i i R A
HeLa 4fi fiu 55 0020, B HE AR BA PO 25 FfH
FEHRE AL BT RA) 2 N 2R R D RE .

ARCVLTCRFIUWERT I, MRS A G6PD J A
(17 3 2% siRNA ik tH— 4G 30T ER A375 4l il
U5tk GOPD ik w4, FEHI M Rt R G )
P T G6PD #t [ Y A375 Fa i 41 il Bk (A375-
G6PDA). 5 A375-WT #HLt, A375-G6PDA itk
G6PD £ iAW I ER T 88.83%, G6PD i 1> T
78.5%, (HARET LIAEGE. SR, A375-G6PDA 4
i A A TR B S N, PR i e [ T B RE ) BRI
PHT- AN B, 3271 GEPD Sl ml W S 404 g
S0 M PR A AN G B . 48 R R 2 BT R B GO/G1
FEAIC, S M4 & (SPF 38 h0), G2/MIHIREE N (P11
By, HEW GePD @k fe v] g # T G2/M I )
GO/G1 Wiyt fE . 7o 20340 M, & Ak
JE WAL AN RERTIA S5 53 31 2 S dli b, {d 4
HRSHEAE G2/M ], BRE|— e RS v Re ] S
W G2/M B, HHLFRIE FR I — DT

YU T e — R AL R 40 i s se T it
2, 284, P53 5 Bel-2 Al Caspase & [
FEHR e BB R, R B R AR R ok

K@ ps3 L AAT B AR RN S8 AR T, i e
BN, HRIAEA I 6~10 min, LAY
W Jaa e, LRI E A2 4~8h,
TE IR IS () P53 2R 1. MUTER A A375 41
Mo PE GOPD ik i, P53 HEFIRIEEE NI (P
<0.01), A HESE A375 ] U240 M E 0 n g R e 2
—. AN, HEEEUCH Bel-2 Mg N4 A H L
PEAET A PO T AE ™. GOPD B[4 GSH & /b,
SUH T BR B A AR AR, HEI A375-G6PDA 1]
Bel-2 #2 A F AN R AT g S5 Bl 2 4 A
5. Park 2] Caspase-3 #1451 T BH 1 A375
ML T R A, WO Caspase-3 307 il 148 1S
D& A375 i T EER E L R, AEFST
T R I FKIEH 1 GOPD Hl[fi 5] Caspase-3 K ik
W S 38 I R LR 0 5 — 2D

B2, AW T GEPD SN B K
YRR, I GOPD Hfenl Al ~ i P53 A
FILH [ Caspase-3 KL, ¥R A375 41 i
T2, R0 R BRI G2/M 1.

BOAH R BIPRS00 2 O A K e
HARAN B W PR 27 e S I 27 0T 5 2 S B 0d
AR SCATIRG A o B A HE 11 5 SR DL

2 % x Wk
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Effects of Silencing G6PD Expression on The Growth and
Apoptosis in Human Skin Melanoma”

ZHU Yue-Chun™, LU Hui-Ru, LI Dan-Yi, TONG Shu-Fen
(Department of Biochemistry, Kunming Medical College, Kunming 650031, China)

Abstract Glucose-6-phosphate dehydrogenase (G6PD) derives from the expression of the house-keeping gene
GO6PD. Recent studies have indicated that G6PD is related to tumor genesis, growth, clinical phenotype, therapy,
and prognosis. To elucidate the relationship between G6PD and cancer, three siRNA sequences and one negative
control sequence were designed based on the 3’ noncoding region of the human G6PD gene. Two complementary
single-strand DNA (sense and antisense) were designed and synthesized based on siRNA sequences. The DNA
fragments were annealed and ligated to the GFP expression vector pPRNAT-U6.2/Lenti. One siRNA with higher
interference efficiency than the other two was found after siRNA plasmid transfecting human skin A375 melanoma
cells. After lentivirus particle packaging and virus production, the A375 cells were infected, and the single cell
clone was acquired and cultured to establish the stable cell strain. Western blotting showed that the endogenous
G6PD in the stable A375 cell strain was 0.257 + 0.074, which was 11.17% of G6PD expression (2.301 + 0.286) in
wild type A375 cells. The final siRNA interference efficiency in this stable cell strain was 88.83%. The G6PD
activity of A375-G6PDA was 21.53% of A375-WT. Further study showed that A375-G6PDA doubling generation
time prolonged, and its proliferation was greatly inhibited and the cloning efficiency lowered 25% (P < 0.05),
compared with A375-WT cell. FCM analysis indicated that apoptosis cell in A375-G6PDA was 2.86 times as that
of A375-WT(P < 0.01) with 33.8 % increase of SPF(P < 0.05), 59.7 % raise of PI(P < 0.01), and 27.7 % decrease
of GO/G1 phase(P < 0.01). Furthermore, apoptosis-associated protein check showed that Caspase-3 was 2.86 times
as that of A375-WT(P < 0.01) with 54.7% descend of P53(P < 0.01). It is proposed that GOPD can maintain the
growth and proliferation of A375 cell. G6PD deficiency probably restrains the change proceeding of G2/M phase
to GO/G1 phase in A375A cell cycle through down-regulation P53 expression and up-regulation Caspase-3
expression. The role and mechanism of G6PD in cell growth, proliferation, and differentiation of tumor cells need
to be further investigated.
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