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HE.BH HIRH HNE -6- BESLAB(GOPD) At 4735 A W L(MZF-1) B W 7% P 6945 A A 3L T 6k
HAE M, iE ENEXRT TR R B (QRT-PCR)#&M MZF-1 4= G6PD 25 % tu it ¥ 84 £k ;
MTT s:temlid &2 MZF-1 3178 A 93 e ie 3 569 % vl A X i pUb i i R 3k MZFP-1 s P 9 4 IR — &
a0 R B0 vl R R BRI S A R AT R iE MZF-1 5 G6PD B S FRAMEMEA £ A, R AFAE
P , MZF-1 #9 %2 T4 ,G6PD kix LA, it kixk MZF-1 TTHp4)8 P 9% e s s A2t tm A =, B am
A T GJ/Gy Hlo RAZEIRER R AT EREN, MZF-1 Tk 45463 GOPD 495 3 F R 35 it @
iAd: GOPD #g £ ik, £ MZF-1 TiEid f &A% G6PD g Ak, A5 NBH AL KRR P LENEY
VER, A8 15 08 7 RAERT 69 B3
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Effect of MZF-1 on proliferation and apoptosis
osteosarcoma cells

Xu-zhao Du, Hao Yang, Su-ling Deng, Dong-liang Shi, Qing-liang Meng
(Department of Orthopedics and Traumatology, Henan Provincial Hospital of TCM,
Zhengzhou, Henan 450002, China)

Abstract: Objective To investigate the effect of myeloid zinc finger gene 1 (MZF-I) and glucose-6-
phosphate dehydrogenase (G6PD) on progression of osteosarcoma and the underlying mechanisms. Methods
The expression levels of MZF-1 and G6PD were determined by real-time PCR. MTT was utilized to examine
the cellular proliferation. Apoptosis rate and cell cycle were measured by flow cytometry. The molecular
interaction between MZF-1 and G6PD was manifested by dual-luciferase reporter assay. Results MZF-1 was
down -regulated and G6PD was up -regulated in osteosarcoma cells. Over -expression of MZF -1 inhibited
osteosarcoma cell proliferation, increased cellular apoptosis, and induced cell cycle arrest on Gy/G; phase.
Dual -luciferase reporter assay showed that MZF-1 bonded to the promoter region of G6PD and negatively
regulated the transcription of G6PD. Conclusions MZF-1 exerts as a tumor suppressor by negatively regulating
the expression of G6PD during the progression of osteosarcoma.

Keywords:  myeloid zinc finger gene 1; glucose -6 —phosphate dehydrogenase; osteosarcoma; cell
proliferation; apoptosis; cell cycle
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MZF-1) J& THHEE 1 Kruppel e st D1 5015 i 5t
Z—, %A 1314 C2H2 B8 4540 iz AR 45 T 5
F 7 35 R 5 30 X AR 25, DT 8 35 PR g
KT, WEFEHRGE , MZF-1 J&— 1 W) RE A e s IR 1,
AT 30 52 T B 400 i R R 1 e 8 A il 4 4
Ak GERE I AE . AR, MZF-1 TE 2R g rh
FIVEFHC 9 I B, 40 MZF-1 3833 5 p55PIK J5 8+
B “TGGGGA” JLI 45 & , % s I p55PIK, {2 i
45 B9 A0 B A 3 FE S ) MZF-1 23K m] 4 i
S A0 AE A A A T A RS RS, MZF-1 38 AR fif
BRIa SN PR S HES I T 47 B e g A L
SR, MZF-1 76 P& b i VR FH B LR FE AL 1
DLARIA

A B -6- B iR I A (glucose-6-phosphate
dehydrogenase, G6PD ) J& 1 > $L 7Y (1 4 2 FE [H] |, S
R B AR ORI AR TAE IR L1 2R
Yf . TAERAFSE A B, GOPD SHAE iy & A %
VIRIOCR , s 8 203 - i st S48 il i 2504,
Tz S5 T R2E MG AR (B
TEH IR R AE R R IME R NS RE . P R ik A
HAE B2 ot 23, N G6PD LKA s 1
X IAFTE MZF-1 (45 G AL, BRI, A S 7EpF
9% MZF-1 275 0] LUl 2 05 GEPD %) 1k i7F 1y 41
il E PR 0 A AR R e SO B FRLIRI 3T

1 #MHERE

1.1 FEMBIRIAF

TEH AU 40 22 hFOBL.19 I PA e 20 it 2
MF-63.Saos2 \HOS (1§ { 3% & ATCC A ] ), dulbec-
co's modified eagle media: nutrient mixture F-12
(DMEM-F12) & i 4 2\ [l 22 A& W52 Jir 1640 (roswell
park memorial institute 1640,RPMI 1640)% 31k i
ALY TR R SR R A (I A 22 [ Sigma A ] ),
Trizol S %28 103 (Radio Immunoprecipitation as-—
say, RIPA) 2k (1 1 £ [ Invitrogen 23 7] ), Prime
Script ™ RT-PCR Kit } SYBR Premix EX Taq(lty
Fl H 7k TaKaRa #k =\ 2x4t ), Annexin V-FITC/PI 4l
AT A S (W H AU ZSE ERHE A TR AR,
Y Az ARG & (W B LR TAEY) TR
A BRAT ) ,MZF-1 .G6PD \ KA A BRE 2
1% 45 1 i 3( Caspase-3) B ik 40 s 2 HL[H (B-
cell lymphoma-2, Bel-2) il Bel-2 #H56 X 2 4 (Bax)
G—Pr( A < Abcam A H]) o

1.2 ‘HREIESHRR Fr
EH A E A Z hFOBL19 1555 T DMEM-F12
FiaRdt (% 10%6 40 M3 , 1% M B R R R ) ;
‘B IR 40 i MF-63 .Saos2 & HOS 153578 10%Ji
A= 1ML 100 u/ml ¥ 55 1 100 pog/ml 55 5 FE 1Y
RPMI 1640 ¥;355Lrh ; B 40 Y35 5578 37°C, 5%
AR CO, BEFRAR .

pcDNA3.1-MZF-1 i ik gk (fh) IR #EA:
YRHEA R ARG . BRI | e EE
W NE 40 i & hFOBL.19 1 MZF-1 JE[H , %
2% pMD18-T ZR A7 48 7, SR FH 5 1 B 11
oA MZF-1 HiY R B pMD-18T E 41 4R Rk k17
EcoR 1 ¢ Hind Il XU g 31 52 F& 5] pcDNA3.1 E4%
FEIR A, PRI 3 1E 0 19 2 e 38 T R AT fE B2 5K
550 M REE G B IR A0 HOS X HRZH(CK) |
L2 3% 2H (pcDNA3. 1-vector ) 5% J% pcDNA 3.1-
MZF-1 (%8 A9 40 is 2 (pcDNA3.1-MZF-1) . &AL
DL 1 x 10° /> 40 i vie B2 42 R AE 96 L 40 M 1% 7R M 5
5 x 10° P Fh 2 6 FLAR Y, FR 4K 2 80%HT,
i IR Lipofectamine ™ 2000 i8] 54 0.7 wg Jik:
DNA 1 2 w1 g FiiR% FH RPMI 1640 #% 35 JEH FE
T 15 ml (E.LE R, ZIERFE 10 min J5 BB
Gf R R R BTATR A, /0 20 min S IMA RIS
ML B4 Fe b b, 37°CHE 35 5 h I W35 3R R
ek 10%M16 4 LI Y55 TR, AR 2G5 24 .48 &
72 h, FEYEN R T USRI YR
1.3 EHEHEER AR RGN

FIJH Trizol $2H hFOB1.19 .MF-63.Sa0s2 .HOS
N HOS J5 2541402 RNA, FIIH Prime Script ™
SIS 2 ' 5 1 T A T B 2 V7 (quantitative real-time
polymerase chain reaction,QRT-PCR)Kit Jz ¥ 5% 1%
cDNA, )5 SYBR Premix EX Taq 4T qRT-PCR,
H ALk B I 220 g, Lk 1.
1.4 FBHRETE

WCEEARNEL, A RIPA Z4#0, FrK L iCE: 30 min
J5,15 000 r/min 50> 10 min 4 30 wg & H T 10% 1
TR N - RV B EBER Uk (sodium do-
decyl sulfate-polyacrylamide gelelectrophoresis,SDS-
PAGE) #ERcHhiFATrIIK, RIS 2 R LI
(polyvinylidene fluoride,PVDF)fi5t |, fil A 5% A5 5
AT E A . B AFHRL ) —3TTF 4°CHEE LR e
JE A —HUEERFE L h )5, FIH ECL 5, FI3
DG
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55214 MBA &5 BERFFE SE I 1 X PR Al B B AN 8 7 B S M i 5
®1 5455 Y ; DMZF-1 41 B 4% 1K ok . PGL3-G6PD
3EIH EIL2d PRL-TK Jt56 4L 2H ; OMZF-1 41 a0 3% Ak 28 3235 R
MZF-1 iE [ :5'-TCTGGCCAGATCCAATCACC-3' #7 ,PGL3-G6PD-mutant ,PRL-TK FLH54Ley
JZ 1] :5'-ACACCTTGCCACATACATCG-3 1.8 FitFEFE
C6PD iE[4]:5'-AAGAAGCCTGGCATGTTCTT-3' BARAHT R ] SPSS 17.0 Geitahft: , iR L
JZ [ :5'-GAAGCCCACTCTCTTCATCA-3 BB+ bR 22 (x = s) RN, HLASMER IR 3R 7 25 0 #r
Bax IE[i]:5'-GGAGCTGCAGAGGATGATTG-3' ol A MR T 7 22 08T, I LU LSD-t K
R[] : 5'~-CCTCCCAGAAAAATGCCATA-3' I, P<0.05 NERAGIT2E X,
Caspase-3 iE1f] :5'-ATGGAGAACACTGAAAACTCAG-3'

JZli1]:5'~-GACCGAGATGTCATTCCAGTG-3'
iE[i] :5'-CTTTTGCTGTGGGGTTTTGT-3'
1] :5'-GTCATTCTGGCCTCTCTTGC-3"
1E [ : 5'-~ACAGTCCATGCCATCACTG-3'
2l :5'-AGTAGAGGCAGGGATGATG-3'

B ik EL 4R -2

i -3- WHARJGL U

1.5 MTT &4 20t 58

PR 1.2 TR Y 96 FLAR L Y e, Akt 3R
2448 J 72 h, 535l BN 20 w | MTT 353, 4k
ZE8538 Ah )5, A 100 | DMSO I8 . IRSIG 5
FEERRAX 490 nm ARG ' A
1.6 = 2mAE A A £ Ae A - K 41 B FE A

T HE 1.2 TR 6 FLIR PG s, dkEitaR
48 h, WA, PBS W&k 3 Wk, s i,
100 pl Z5AZ s EE A0, WA 10w Annexin
V-FITC #15 w1 Y PILIRA) J5 % G0 15 min,
50 = T W 1 Y W ORI

Tl 1.2 th TRy 6 fLik b B dvn, dhsidh R
48 h, 40, 1T PBS 75 BE 3 ¥, M A 0.6 ml PI i
W (% 10 mg/L RNase.0.1% Triton-100.50 mg/L PI),
A°CHREE N 15 min J5 , TS A SR 247 B 4
K% (deoxyribonucleic acid, DNA) %+,
1.7 RHEREEELR

G6PD # sl X O R R & HE R kA pGL3-
G6PD-wt AR Y 9 A8 k4K pGL-G6PD-mut ( Hi YT
INVE B RHMELE YR AT FRA R D), N PR A
MELA 1.6 x 10* ¥R HFP T 48 FLANMIES IR, 24 h J5
i 18 Lipofectamine ™ 2000 71 B 454 200 ng 4
T4 96 2 MR 5 3 ] TR pGL3-G6PD-wt , pGL-
G6PD-mut 5 2 ng [ 5 2 B i 15 25K pRL-TK
LR YL RN R LA, 4 h S TR B R A A A&
HE 3 Lo 24 h Kl Kk BORNE EOEE R S
P&, B 1 LUAE A AR R DGRBS 4020 D735 A
XTHAZH ;@75 344 PGL3-Basic, N2 ki pRL-TK 1t
Hyve ; APGL3-G6PD ., NS i ki pRL-TK % Y

2 FHR

BREMAM S MZF-1 % G6PD &ik

LN ZE T Z0iras R Bon : O R4 408
MZF-1.G6PD )ik KF L, ZRA G E X
(F=68.91 #1 78.05, ] P=0.000) ., @5 iF % A J-&40
Jifl hNFOB1.19 H.%% , MZF-1 7£ 3 F 15 1A 93 41 i v 4
PRIk T, G6PD HyEik L FH( W3R 2). Western blot
4E SRR REFR I, MZF-1 1£ 3 Tl PR 40 it vb i 6k
T F%,G6PD 1yKIA . W 1.

2.1

R 2 KLHMZF-17F G6PD HFRIE (xxs)
25 531 MZF-1 mRNA #iX} A&  G6PD mRNA FIX} ikt
hFOB1.19 1+0.08 1+0.12
MF-63 0.45+0.04 2.47+0.13
Saos2 0.52 +0.03 2.19+0.13
HOS 0.61+0.04 2.35+0.15
1 2 3 4

T e
vzE- TS 82 kD

GEPD . s 4NN smmn. 50 KD

GAPDH e - G S 36 kD

1:hFOB1.19 41 ;2: MF-63 41 ;3: Saos2 41 ;4: HOS 41

1 £&%H MZF-1 #1 G6PD HI&R %

2.2 FFRiE MZF-1 3t HOS 4 fa 58 2200

UL A8 h 5 SR LRCRE T A 48%(LIE 2) . SR
A BE A 220 Ml R B - R4 A AS )%
YurstB) J5 A 20 B AR I O LR, 22 R A SR
(F=362.7,P=0.000); pcDNA3.1-MZF-1 %% Y 21 41l jif1
5 CK 4Nt s s, 78 48 I 72 h 2R A4 512
X (F=79.94 F1 119.1, P=0.000); 5 CK4 b4k,
pcDNA3.1-MZF-1 ;Y20 403458 T e, W4 3.
2.3 TRIE MZF-1 33 HOS 40 AE T-HIS2ME

5 CK 4l kb#%, i3 #ik MZF-1 n] i i HOS iy
JAT, TR K55 58.92%, 4 CK £H1Y 2.97 £ (WL
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R 3 FFRIEMZF-1 X HOS MAEILsERIEN  (x+5)

45 24h 48 h 72h

CK 2 0.35+0.04  065+003  0.85x0.04
pcDNA3.1-vector £ 0.32+0.02 0.61+0.03 0.88 +0.04
pcDNA3.1-MZF-141 0.30+0.02  0.42+0.02  051+0.03

2RI B 2 1 B P Caspase-3 ik [T}, Bel-2 (365 TRE. WAk 4 Fl
2 pcDNA3.1-MZF-1$53 HOS 48 h fsEfs R Il 3B,
(x100) 2.4 EFRiEX MZF-1 3¢ HOS 4 fa B HA B9 5 M

HR R 220 a5 B : OANFL H Y GG, .
S}t G, 1 DNA F i thi , Z 5 A S it B L (F=
201.5.48.42 J% 19.44;P =0.000.0.000 &% 0002); @
5 CK 4 [ # ,MZF-1 55 4L 2 rh Gy/G, 1] DNA & it

3A). HR, BN R 20 s R s : O%4E Bax.,
Caspase-3 } Bcl-2 HYRIA/KF LA, 22 7 A Giit2#
& Y (F=285.4.145.1 } 59.39, ¥ P=0.000); @5
CK 4 It # ,pcDNA3.1-MZF-1 # ¥ 44 vh & Bax.

pcDNA3.1-vector PcDNA3.1-MZF-1

Annexin V-FITC

A
1 2 3 &4 WFRiIE MZF-1 33 Bax.Caspase-3 K
Caspase-3 U e 32kD Bcl-2 mRNA Xt REEMZM  (x=s)
Bax e W= e ) p 2151 Bax Caspase-3 Bcl-2
BCl-2 wome— om— s 26 kD CKZH 1+0.08 1+0.08 1+0.08
GAPDH |uume ~ommmme S o | D) pcDNA3.1-vector4f] 1.05 £ 0.07 1.12 +0.09 1.04 +0.08

cDNA3.1-MZF-14 2.35+0.08 2.68 +0.20 0.51+0.02
1:CK #1;2:pcDNA3.1-verctor £ ;3:pcDNA3.1-MZF-1 544 P A * *

B
S A -7F,S Fi1 G, 3 DNA & TR, WA 4.,
A: Y NoRllE JHT=1E 5 B : West blot I 4 T . R
RS e Bt 25 MZF-13f G6PD SR MAOVE 1
ik " X )
3 ij-_i%i MZF-1 XTJ' HOS ZHH@;EI-I‘:E{JEZHW i%ﬁ%%*ﬁéﬁ%ﬁK:@%zﬂlmﬂg%%?%
CK pcDNA3.1-vector PcDNA3.1-MZF-1
X B §as s B
. & o ¢
m O g jimy ]
& & g =
= g7 e
g o] o]
R Chlnnels?LJ LN-FLB’C‘I") ‘éi “ crunnets?ru LNFL!'I?‘I) 'e"o ' Chlnnelséff LILNFL3 ‘5'?” -
A
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521 MR, 45 BEEFE LN 1 01 PR 98 40 L R 7 AR T i s i BF 5T
80 1 t EmcK4l fEiE MZF-1 (/335 , I G6PD ik, U3 5
= E=3 pcDNA3.1-vector £ K 6
< 601 S| =3 PeDNA3.1-MZF-141 =1 Do
ﬂfﬁ = %5 sEFEiEMZF-1 3 MZF-1 % G6PD mRNA
= FTIEBIEM  (x=xs)
z
ZH 51 MZF-1 G6PD
GlGy S G/M CK 41 1+0.088 1+0.091
B pcDNA3.1-vector 41 1.06 + 0.094 1.15+0.073
A: TR DNA & 5B 25N DNA e fi. 1 5 PcDNA3.1-MZF-1 4 4.23+0.330 0.42 +0.025

CK 41 Ht#¢, P<0.05
4 ERIE MZF-1 R MAEERAT GJ/G, #A

TR, 22 A it & L (F=77.99, P=0.000);
@5 H AL 4 ,MZF-1 5 PGL3-G6PD AL )
POCRE B T M (ULIE 5), F B MZF-1 0] {7y 5]
7 G6PD W% S5 4
2.6 FRiE MZF-1 3} G6PD ik IS
Real-time PCR J% Western blot 32 # il 1+ 635
MZF-1 Xt G6PD ik 52 , Fr K 28 77 25 i Mr 4
R D& 2HE MZF-1 K G6PD i) mRNA Z&ik/K -
FL#, 22 5 A it X (F=259.3 1 93.97,¥ P=
0.000); @5 CK 4[4 ,pcDNA3.1-MZF-1 % e 2H ]

1.5 7
=
hiced
i
e
ES
K
=
=<
I
B
PRL-TK - + + + 4
MZF-1 - - - + +
PGL3-basic - + - - -
PGL3-G6PD - + - - -
PGL3-G6PD-mut - - - - +

+ 5 PGL3-basic .PGL3-G6PD 4 %5, P<0.05
5 MZF-1"$EEiET G6PD WFRE M

MZF-1

G6PD

1:CK #1;2:pcDNA3.1-verctor £H ;3: pcDNA3.1-MZF-1 5444

6 IRiE MZF-13F G6PD FTiARI S0

3 itig

MZF-1 72 2 5 Bivyed 40 e i 366 7 R T B S
VAP SR RR L AN MZF-1 7E— B0 1l P S g i 52
PAgeg vh B S e & AR T 19 MZF-1 i
Bk i B 11175 T A RS MHEA T T 470 e 240 L 1)
AR R MZF-1 n] N B S8 A i ) 42 28
FERS M, ARG 5T 25 R W], MZF-1 7515 PR 4t
(635 TRk, Had 2k MZF-1 al 468 P 40
HOgE A TE PR AN A ORI T, K A e S RE T
GG, 1, W MZF-1 168 R M & AR R Jh & 4%
EERTER

G6PD A1k M2 B -6 WEMRUE A BT R i
1, —J7 XA A 0E -6- B UEAT 20 Ui A 1A 1 A
(AT, 5 — 7 b2 b 5- B A NADPH, {E4
IR N 17 R0 DL 1 P 4 ) Jo 5 R R, S e 4
JL R AR RN G B AR B A A5 M IIFSE R, JihRE
0 6 ) Tl TR W AR A T I v L R A, L R R
B Behg 4R A N C6.PD PR Fk iy, fnde
N BB A8 2290 I S R/ BR P, GOPD 1] LAARE 1 i
Y1 M A FE D s GEPD 348 1T LA 3 1k 8 7 200 it ] 3 2
D1/D2 Z: 5 3| A\ Je ik FE A5 32988 A3T75 4t G, 1] S
WL HERR R, JeAh AR ST 4GE , N GBPD FE[H
o B F IX IR AFAE MZFL (45 A7 52, {H & MZF-1
X} G6PD HELAAEFEEHLE v AW o A58 45 AR,
G6PD 7E1 R AN 1 FR38 It , Ha R MgE 1
Y5 UE MZF-1 n] § ] 45 4% G6PD Ji shF X 48, I H.
11263k MZF-1 A G6PD ik . MZF-1 % %
THIEH A 2P A Y 2f b B P e 52, Gl Rk
MZF-1 7] 3 23 38 [ 0] MMP-2 28 35 R4 il By 35
AR ZE T ALY MZF-1 Rl CD34 Al c-
myB IR i G T 20 AE A & 2B P Rt , MZF-
LS| GOPD 26k , MM 7EB R I & A
R R IV
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gk ik, AWF5E R Y MZF-1 Al 5 1 il
G6PD (134 , 110 il 1 PA) I8 200 JL Fr) 3 50, AR 0 AL
AN R TR AR O Had n] LY 40 i S R T G
G 391, S PR A T AR AT ) S

%

s X X Wk

[1] TSUKAHARA T, WADA T. Immunotherapy for osteosarcoma[M].
Springer Japan, 2016: 31-41.

XU N, LI Z, YU Z, et al. MicroRNA-33b suppresses migration
and invasion by targeting c-Myc in osteosarcoma cells[J]. PloS
One, 2014, 9(12): e115300-e115300.

[3] XIERzE, Bt 0, sk, 45, WAL T o6 2% X A CE PR A0tk 143B
HOGEATA T RIVE ). o 25 32 m 4k, 2012, 28(12): 1719-1723.
PAN W, WANG H, JIANWEI R, et al. MicroRNA-27a promotes
proliferation, migration and invasion by targeting MAP2K4 in hu-

(2]

(4]

man osteosarcoma cells [J]. Cellular Physiology & Biochemistry,

2014, 33(2): 402-412.

B, PO, B4 B R R 2L ek e [0). T 5

KT AR, 2015(1): 41-44.

NIU G, LI B, SUN L, et al. MicroRNA-153 inhibits osteosarco-

ma cells proliferation and invasion by targeting TGF- 8 2[J]. PloS

One, 2015, 10(3): e0119225.

MENG Y A, WANG, LIANG, et al. Myeloid zinc finger | (MZF1)

is the most important transcriptional factor for porcine follistatin

promoter[J]. 4B E2EH: FEICH, 2015(7): 1383-1389.

DENG Y, WANG J, WANG G, et al. p55PIK transcriptionally

activated by MZF1 promotes colorectal cancer cell proliferation[J].

Biomed Research International, 2013, 2013(1): 868131.

HUANG RY, SU SG, WU DC, et al. BLZF1 expression is of

prognostic significance in hepatocellular carcinoma[J]. Biochemical

& Biophysical Research Communications, 2015, 467(3): 602-609.

[10] CHEN Y, ZHANG Z, YANG K, et al. Myeloid zinc-finger 1
(MZF-1) suppresses prostate tumor growth through enforcing

[5]

(6]

[7

—

(8]

[9

—

ferroportin-conducted iron egress[J]. Oncogene, 2015, 34 (29):
3839-3847.
[11] FKIE, 225, THa#s, 25, G6PD BIH ik & A B A F W A3T5 4l
MOJA T HLRIBFF ). FhEegs BiiG 243k, 2014, 21(14): 1054-1058.
[12] Z=1HG, R H #. UTER G6PD FikX A JZ ik 2 R di A= K

48

HUEARN RS0 (4[] BRI BERIR 44k, 2010, 31(5): 148.
[13] STAMOVA BS, APPERSON M, WALKER WL, et al. Identifi-
cation and validation of suitable endogenous reference genes for
gene expression studies in human peripheral blood [J]. Bmc
Medical Genomics, 2009, 2(8): 49.
XIN W, LIU H, ZHANG X, et al. G6PD downregulation trig-

gered growth inhibition and

(14]
induced apoptosis by regulating
STAT3 signaling pathway in esophageal squamous cell carcino-
ma[J]. Tumor Biology, 2016, 37(1): 781-789.

PSR, R, BIATE. N GOPD £EH A 3hF X 45 A s Y A
Y B2FET1]. AR AR AL, 2015(4): 13-14.

GABOLI M, KOTSI P A, GURRIERI C, et al. Mzfl controls
cell proliferation and tumorigenesis[J]. Genes & Development,
2001, 15(13): 1625-1630.

TSAl SJ, HWANG J M, HSIEH S C, et al. Overexpression of
myeloid zinc finger 1 suppresses matrix metalloproteinase-2 ex-

(15]

(16]

(7]

pression and reduces invasiveness of SiHa human cervical can-
cer cells[J]. Biochemical & Biophysical Research Communica-
tions, 2012, 425(2): 462.

[18] TAO H, ZHANG C, TANG Q, et al. Variant G6PD levels pro-
mote tumor cell proliferation or apoptosis via the STAT3/5
pathway in the human melanoma xenograft mouse model[J]. Bmc
Cancer, 2013, 13(1): 251-251.

[19] FEBFS, TRA1E, BT, 4. G6PD M id 41 i fF & 11 D1/D2 ¥

NSRRI R BERR D). Th EAE LS S AR,

2011, 27(10): 933-941.

LU L, LIANG H, YAN D. Bioinformatics analysis of transcrip-

tion factor binding site in the promoter of human G6PD gene[J].

Biotech World, 2015(4): 1-3.

TSAl SJ, HWANG J M, HSIEH S C, et al. Overexpression of

myeloid zinc finger 1 suppresses matrix metalloproteinase-2 ex-

[20]

[21]

pression and reduces invasiveness of SiHa human cervical can-
cer cells[J]. Biochemical & Biophysical Research Communica-
tions, 2012, 425(2): 462-467.

PERROTTI D, MELOTTI P, SKORSKI T, et al. Overexpression
of the zinc finger protein MZF1 inhibits hematopoietic develop-

(22]

ment from embryonic stem cells: correlation with negative regu-
lation of CD34 and c-myb promoter activity [J]. Molecular &
Cellular Biology, 1995, 15(11): 6075-6087.



