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[(WE] HIY AR SRR G S (dual specificity phosphatase 5, DUSPS ) K& PR3 2 3k % AR 89 7% 2 40 g &
BeWo HAFH AP T- 052 KL W REMLE] . Jiik  DAHERY A DUSPS LR i 21 12 95 B2 84t BeWo AL, I X 40 A3 4332
IRk DUSPS (1) BeWo ISR, LLHE T 23 24 1) 18 075 7 B L 1) 20 M L T R AR AT b B X A AV X IR, 256 S i
FE & PCR 1 Western blot #;Jll DUSP5 %:H mRNA FIEE [ (1) ik , 4 CCK-8 SZIR AN A0 M AR KN BeWo 4G5 AR T
HIAEAL , 4 Western blot Rl ##ERfk ERK(p-ERK) \p-p38 & p-JNK 97254k, &5  DA9esLntE & PCR Ml Western blot
HESZ, M T DUSPS 33263k 0 A #E0555 2 40 i BeWo 4R ; @CCK-8 SZHGZE S B /R DUSPS 3 ik 11E%E 3 4,
5 RIYFEEFEE D(490) 5 H AP BRZUAH b BH B 3% 35 (P <0.01) 5 i U A 45 2 8 7 A4 A 48 h J5 , DUSPS i &ik
N5 25 BB URALAH B, 1E 5 20 Y 7 40 b S 3 Jn R 09 08 T A0 T 4 BB ) S ik 2D (P < 0. 01) ; Western blot 55 i
7~ DUSP5 33 33541 p-ERK1/2 7K 2 T, 1 p-p38 Fl p-INK K WLH AL, &5 DUSPS I ek A G 5= 40 i
% BeWo HFH AMHI AR T, LA EAEHI W A5 DUSPS #ili ERK {5538 A %
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Effect of dual specificity phosphatase 5 on proliferation and apoptosis in human

placental trophoblast cell line BeWo

Dai Xiaoyan', Li Xinzhe’, Huang Tuanming' , Wang Wan', Yu Lili', Zheng Yingru' (' Department of Gynecology and Obstet-
rics, Institute of Surgery Research, Daping Hospital, Third Military Medical University, Chongqing, 400042 ; *Department of Biochemistry
and Molecular Biology, College of Basic Medical Sciences, Third Military Medical University, Chongqging, 400038, China)

[ Abstract | Objective To determine the effect of the over-expression of dual specificity phosphatase 5
(DUSP5) on the proliferation, apoptosis in human placental trophoblast cell line BeWo and investigate the
possible signaling pathway. Methods  BeWo cells was infected by recombinant lentiviral vector carrying
human DUSP5 gene. The cells infected by empty lentiviral vector and untreated cells served as control. Flow
cytometry was used to select the cells over-expressing DUSP5. Real-time PCR and Western blotting were used to
detect the mRNA and protein levels of of DUSP5. CCK-8 assay and flow cytometry were employed to detect cell
proliferation and apoptosis. The expression of p-ERK1/2, p-p38 and p-JNK1/2/3 were detected by Western
blotting. Results  Real-time PCR and Western blotting indicated that the BeWo cells over-expressing DUSP5
was successfully established. CCK-8 assay confirmed that the BeWo cells over-expressing DUSP5 had signifi-
cantly higher rates of proliferation than the other 2 cells in days 3, 4 and 5 (P <0.01). The number of normal
cells was significantly increased, while that of early apoptotic cells was markedly lesser in DUSPS over-expres-
sion cells than the vector group in 48 h after cisplatin treatment (P <0.01). The protein level of p-ERK1/2
was lower in BeWo cells over-expressing DUSPS than in the cells infected by empty lentiviral vector and untreated
cells, while that of p-p38 and p-JNK was not changed. Conclusion  Over-expressing of DUSP5 induces cell
proliferation, and inhibits cell apoptosis in human placental trophoblast BeWo cells, which may be relevant with
inhibiting ERK1/2 signaling pathway.
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JR B 5% 2 A M i e A 3 BT R B AH DG
WA L B E S RA N . SR E R SER MR
W2 AT B T, (G AR AT VR (R i & A - R
Ji&/INBI ok A B i AE T A A, S UM SEE AN L i
TS i ke A e S RN A, 5 | Ak T3 A I8 R B
15, e P BRI IR TR &

KRR S FR I 5 ((dual specificity phosphatase 5,
DUSP5) J& T-# N DUSP, iZ 3£ K B Toshio Ishibashi T
1994 4E N FL 57 b B2 4 cDNA SCPE v i 38 4R 45
Kt SRR W], DUSPS 528 ERK1/2 {5538 #% 1 47 7
PEOURE IR Y R, 2 58 g0 g s L gE T AT
R HHAE o BA R A e . T
T DUSP5 75 A\ Jif: £ % 57 )25 240 Mo vh 9 7E 2D DL A
A5G R 1 33k DUSPS JE[A 1) BeWo 4 Jifd
PR, R DUSPS X A JIG 3% 75 )22 A M 3 5 L R T 1 5%
i) S AT RE A I 5 BILA

1 #REFE

1.1 wmiefe £ 29X 7

NGBS Mk BeWo bl R IT B5 Bt 10177 Bl S5 50 & IR A,
FIMGEEA AL, BeWo i35 5% T & 10% FBS 1% H-4EH R
AT DMEM SR sRdsh , 8592 4540 37 °C 5% CO, i
MR . &7 DUSPS (1) 51 20 1555 5 JORE R 1 98 35 L2 vl ol 44
%¢ ,DMEM/HIGH #5557 3k J Jity 2F 1L 3% #71 A 22 [ Gibeo 24 1],
DMSO 14 § Sigma /3 ], Trizol & RNA $ UK W B A 42
N M-MLV ¥ 5% 5535 & 0 H 35 [# Invitrogene 23 7], DUSP5
1 B-actin AU TSI H ¥4 T6 1,2 x qPCR Master Mix
W4 H TaKaRa 23], BCA 2 (B2 X700 H B = KA, B
P DUSPS Husg B4 /R W [ 3% [H Sigma 24 A, By A B-actin
ML REBLANY A Santa Cruz A, %abi A p-ERK1/2 H5gEHT
TR BB total ERK1/2 BATTRERLIR Habi N p-p38 HLrpEHi 14
BN p-INK1/2/3 Fs Bebi iRl 5 Bioworld 23 &, 4 B
1gG FEHT R 1gG W AL P AZ AL,
1.2 # 5i¢ &3k DUSPS 49 BeWo %m i % % +k
1.2.1 M2 g BeWo 4 it K% it = 40 A4S 4335 2 7 440 st
Al SR s (O IR A EE AR A S DUSPS 5 ik 4
I3 40, K BeWo 4B LA 5 x 10°/mL {1 % FE $E70 F 24 FLAR,
24 h JE AR 40 AR R A 2 o R R, DU B
(MOI =20) J&4L BeWo 2 ffi, [5] B+ ¥4 i £ 2R Z2 i ( polybrene )
10 pg/mL, YL 24 h [FH#3,37 C 5% CO, 4545553 d 5
0.25% fREE M H LT R M. R 0.25%
JBERE AR AL, BT 1 mL PBS o AR T 9 AR i ik
VEREE I A R e Fak kT OO0 AR T s
Y 2 M PHE ST F 0 R, BT 8 )5 i 3= 3% DUSPS /Y BeWo 4
JAR T IR 22555 .
1.2.2  Real-time PCR #; Il DUSP5S mRNA {3 ik eyl
Trizol i RNA $EHH 156 B 5 43 il £ B 40 M S RNA 5, 3 5%
FAT AR cDNA AT wl eDNA, FIRR S 2 19 2k X 51 P 1

PCR ¥~ 34, DUSP5 | iiF 5| #y:5 -ACCAGGAGAAAAGGCAGT-
TATG-3', F i 2] ¥ 5'-CCAAGCAACAGAGACAGACATT-3" |
14 R BL: 104 bp; B-actin | i 5] 47 : 5'-CCATGACCCCTTCATT-
GACC-3', T %) 5'-GACAAGCTTCCCGTTCTCAG-3', § 3% F
[ .147 bp. (DFQ PCR 7o K % : DNA K547 1 uL,2 x gPCR
Master Mix 10 pL, |\ F5]4)(10 wmol/L) 4% 0.5 pL, KM 2=
Bk 8 uL, BAREL 20 p,L;@Real-time PCR JZ v £&14:50 C
2 min,95 °C 10 min FZAEH, (92 °C 15 5,60 °C 1 min) x40 K{fF
O, (] B-actin NS, TR 3 R AL,
B3 ANEALETME < 0.5 WEUEE A RCEIE . A e R
SERRF 27 A AET s O IR AL AR E O 1. AR
# ABI 7000 B15% ¢ it PCR {13441 Cr (A 115345 41 40 i
DUSPS mRNA AN ekt , FH 222U, ACt = Clyyyus —
1.2.3  Western blot #&{ll] DUSP5 & 1135 FE T2 i
B ,CRA BCA L TR A E i, A 60 ug FE & FAEIETT
SDS-PAGE, —#i 4 Cid 7, —Hi N RHLA B-actin H 57 BEFT 14
(1:1 000) FiE Bt A DUSP5 BLygRESLIA(1: 1 000) s —Hi K4t
R TgG(1:10 000) , 35 )i ¥ ECL 20500 & 36 W H A7 Ak 2F 2ok
i, 3 Gel Doc BER NS CREEIR
1.3 CCK-8 54| DUSPS if & ik 3f BeWo 0 3%
RO R
PRI T 96 FLAR, B FL 2 x 10° 4>, A 4131 5 N E AL,
LA S He 96 fLtk, R4 . 205 T4 1.2.3 4.5 RY[a]—n
[ IH 5 35 56, A FL A 90 pL (15 #3561 10 pL (1) CCK-8
VR, AR Z285 55 10 min, F142 E S EEAR ORI 45 FLAE 490 nm %
KT S D(490) o
1.4 AEX @b n DUSPS it & ik 3t BeWo 4 L
AR
HERV ML T 6 LR, AL 1 x 10° 4™, 5 20 B il & B 36 3|
80% B, BFLINA 10 pg/mL A (I TiE /) /ER 48 h 5,
[ AL 20,800 r/min BS.0» 3 min, i b3, PBS &, H Ik
800 r/min &.0» 3 min, 3 V&, FI4E A 28 vh i B 2 Al i, 1R
100 pL AR T S mL =08 T, A 10 we/mL 1y PT J
10 pwg/mL ) FITC Annexin V,JE4) 5 #EJ60F T 15 min, 7 S
B 400 pL AL A 45 A 2% o _E LI
1.5 Western blot #- DUSP5 i % ik 33 BeWo 4m &,
p-ERK1/2 (ERK1/2 , p-p38 % p-INK1/2/3 % &
Fik kT 6 Yo
PR EEE 1, SR AT BCA BT EE g & . A HL60 pg
FEfh B AE #E 4T SDS-PAGE, —4$it 4 Cid ik, —Hi AR
p-ERK1/2 BATEREHIAR(1:1 000) Hahi A total ERK1/2 M7
Pk (1:1.000) AT p-p38 FFCRESLIR(1:1 000) Kbt A
p-JNK1/2/3 B 5d BEHL MR (121 000), — 404 F Hi 4 126
(1:10 000) . f/5#i ECL i) & i B P 7 B Ak Aoaaar i,
It Gel Doc BER UG ICRE KL
1.6 %Hitsas
12 ] SPSS 13. 0 A TG A0 A IF ] Prism 5 22 [&], firf
B LA & x5 FR,3 4R AR R 7 2290 Btk A7 LA
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A~C.EFARIE;D~F. RAZMBNT;A D AR B E: ZRFH K4, C F.DUSPS i3 kikm
E1 mEaAREn &AMk R R

2 HR

2.1 #35id & ik DUSPS # /¢4 BeWo m i B A
2.1.1 12 EEER Y BeWo 41 K it =X 40 i A8 43 16 8 7 41 i 455
B RS SOt AR AR R AR I 1
90% LA (1),
2.1.2 Real-time PCR 5 Western blot %% DUSP5 mRNA &
WL Real-time PCR 25 5% 7 #H Lb 125 0 7 2014 41,
DUSP5 3% 35 4 DUSP5 mRNA 35 7K - i 25 3% % (0.98 =
0.01 vs2.92+0.31,P<0.01),

Western blot 255 i 7% : DUSP5 3 k41 DUSP5 /% [ %
T 2 T A 2 4], 7S ok BR A RN A e v R A A ) TS A
ZR(E2),

1 2 3
DUSPS(42x10°) > j— ‘

B-actin(42x10° )— A S S

12 G BRA;2 R yR A 3K 41,3 DUSPS S Rk A4
& 2 Western blot #& il DUSP5 & { Y $i%

2.2 DUSP5 it & k42 3 BeWo 2869 3% 74

CCK-8 SLB 25 5L /R .55 1.2 K DUSPS 1 ik 41 ot 2 5
(B9 250G BE B AR L M2 0 BRZE AT L 25 S 024 356 3
4.5 RIPDCEE BAE /TR 2w kAR 4119 1.45 1. 47 f5 01 1.5
B, A GIFEL(P <0.01) 15 [0 22 o 20k

LR ZEF TG 7E Lo 475 DUSPS i R i54 it i BeWo 4
s s RIRE ST (18 3) .

L2r -z Pt iaal b
o 2SR AR
LOr — pusps s #ik41
0.8}
S
2 06}
Q
0.4}
02}
0

KE(i/d)
a:P<0.05,b :P<0.01,5 % mAEHIKkE i
3 CCK-8 Ig#& il DUSPS i 3kix3t BeWo 2 A% 58 45 M

2.3 DUSP5 i$ & ik 474) BeWo 4a i A =
MiEA (10 pg/mL) YEF] 48 h J5 ,DUSPS 3 k4 52 i #
SRR AR LL , IE 5 A0 AY T 43 bb S 3 5 i R R T AR T 4y
Fe I S 2y [ (72,77 £3.26) % vs(56.6 +1.75) % ,(21. 16
3.45)% vs (33.10+2.52)% ;P <0.01],
2.4 Western blot #t DUSP5 it % ik 33 BeWo 2 it &
p-ERK1/2 | total ERK1/2 p-p38 % p-JNK1/2/3
F O RAKTFH G0
Western blot i 75: : DUSPS 31 323441 p-ERK1/2 & [ %3k 5
oAt 2 ZHAH LYW 0l 117 25 5 7 2 A 2 R 1 X R[] ST 1)
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22 5 ;p38 I INK {553 #% (19 4H e 45 4% p-p38 Fll p-JNK1/2/3
MR ERE 3 HiF e R ER (8 4),
1 2 3
pERKI1/2(44/42x10°)— - S
total ERK1/2(44/42510°)— | —" -

Pp3S(38x10°)— N ——

p-JNK1/2/3(46/54><103)—>-

B-actin(42x10°)— ———

1.2 Gt BA;2 Sk A AR 453 DUSPS i Ak 4
4 Western blot #;illl DUSP5 it %1% %} BeWo ZhffiH p-ERK1/2
p-p38 .p-JNK1/2/3 Z HRiERIHM

3 itig

KR S5 P B R B ( dual specificity phosphatases,
DUSPs) , ¥ 44 MAPK 7 2 Eff ( mitogen-activated protein
kinase phosphatases, MPK) , J&— F 435 5 P4 & %o 42 43 24
JE 15 A6 3 I B ( mitogen-activated protein kinase,
MAPK) , b 1l R 1k 1) 95 220 2 F 1 24 IR 2 i 1R A 1Y)
fitt, DUSPS JEiX G EE A — 0, J8 TN . 7]
P I XURe S MEBE IR G, HLAT MAP 3 25 5 S/ P
VEFR DX, RS R S PR 455 MAPK {5553 % h i R 1k
A T 2 H 4 ( phosphatase-extracelluar regulated
protein kinase 1/2, p-ERK1/2) Jf-{i 85 lR fb 2% 1 Bk,
A % 1 il A 45 B e R S IR ST R,
DUSP5 {2k ERK1/2 {5538 B4R 5 1) 67 P 7 5 500 2
SR g AT SRR R T AR &k
S SR DUSPS 75 i 3510 37 J2 40 M HP 11 Zh RE A
A WLARIE . H i 5C T DUSPs 75 JIf 850 % 12 40 il b
HIVE R A STk 4138 , Czikk 25" Fi) FH %0 53 21 Ab AR
3 BRI AE AR iR 8 .16 .32 Jii] f2 38 JE ) IE & AG AL 412
th DUSPO K& P i) & 3A 1% 00, Ik S5 1 Bl 4T O 1Y) ik i
DUSP9 H P 3% 35 1 38 Wi i 20 ; I FI ] Western blot ££
AR —2ER  5IE MR IG R UM T, TR R G
AL DUSPY e [H (1 325K 5 kb . X LE BT 4
7 : DUSPO JE[H 5 ib B Ak s V)M ¢, JF H+
T AT % 2 0T BB DUSPO 2 [H i B sk A 3¢, (H B
HLTIFN AT GE A5 55 30 6 v 20 DL GE o 3 il , AR B 50
FHMZ S5 T A A R ik H2 R g 37 3k 3Rk DUSPS JE[H 1)
BeWo 4t itk , FI ] CCK-8 5 56 1 i =X 40 A A A5
DUSPS B [A sk F234 J5 X5 W 57 2 4 BeWo 58 Fif T
M5 o BFSE A B8 DUSPS 35 P ik e 3k n] {2 ik G 2
IR AR BeWo R385, i g8 2, IfF ik — 2P 4R
71 : DUSPs ZJik o AL A A DUSPY S [H 5 fif 3 &
A R SRR O, Al L [ 4n DUSPS 3 A 5 fif 4

WEFE A A ) D e R AE G, X R A JE BRI
JiG 186 7 )2 D RE B RS5 |6 0 G R B A S P 5 0 1) 05
BLER AL BT ST J5 7], DUSPS 3k R B %k 18 7 4
I H R 0 1) BT L

MAPK {553 & B A W5 5 15 3 I 28 v (1) 2
gtz — I b E LB 5 MR B MAPK
55 . For ERK1/2 {553 B R 46 20 b A 4 Ry
1k, p38 A1 c-Jun & it K U ¥ B ( c-Jun N-terminal
kinase , INK) {55 18 [ 76 98 iE -5 20 I 08 1= 45 I 385 S WL
HEEREEAEM. DENR RN, ERKL/2 {55 #%
(AT R 1 200 L 5 5 990 ok 40 9 98 1= 2 41 Chowdhury
SV SY S BRAE K BRUORE 40 it v, 00 R 58 ok 0
ERK1/2 {5538 B 300 6 40 J 98 1= 5 {538 3 it 5% % 81,
ERK1/2 {5538 [ 038005 A7 490 1) 40 e 384 5 | 42 2 240 g
AT, X S PUEMFRIEGHR . EMREREIFS
B HUE HeLa 400 T, Ying 21" KB, i £ 2
W OE ERKL/2 {5 5 5 5 B K i Caspase-8/
Caspase-3 £ MLIH T3 72 SCHUHIAE T HeLa 40 T-1)
RERY; ZEMFSE PFHxS 5 A 4 M 98 1o 2L B2, Lee
a1 B, PRHXS TS ERKL/2 5545 Sl %R
TR/ T ROS M2 F 20 B 1= 3 26 52 56 F i
ULHH : ERK1/2 {5538 B & #E HAE W 2a 20w HoA 44
AR R S . AT A 5T 45 5 7R : DUSPS
FEPH i 35 P N M p-ERK1/2 25 FH K F-, X MAPK
4 fth 308 6 G0 p38 A INK 5 B3l B 19 06 45 B
(p-p38 Al p-JNK1/2/3) TG BAEH , #78 DUSP5 A
R S PEHL G B T ERKL/2 {5558 %, I ] g i 1o
P04l ERK1/2 {5538 M AE NG #2241 &R BeWo
AL AR A0 L A R T A A

ZE L ik ,DUSPS JEH7E AR 005 5= 40l 22 BeWo
H R I 20 LS B 0 S A0 R T A AT BB Sl A
] ERK1/2 (550 B SL A . Az, DUSPS FE R 3
AT NS ERK1/2 {553 5, T & 44 A 3 U7
T IIFEI LA S DUSPS 35 PR 7 HoAth 2% 77 41 i & 4N JEG-3
YA JAR i RSB A RER A RN — 0
FEIIIE
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2 BH (melioidosis ) 42 AR £ IH (1 70 B /R 158 54 ( Burkholderia
pseudomallei) FITEUTI L J7 ¥A% G4 , 20 T S0 Y E = AT
THRAFIE A 7R P 55 R AR b DX, A 28 9 L i <5
M A TR RS o AR (B SRR PO R T B T B A 7
WERE TG AR AR A X Y A T A R . AR
X H BRI 1 IR SR A 5 B AR AR A R AR 5 a0 T o

1 AR

BB, 76 5 L IR R SR 13 d7F 2013 4R
10 H 25 HAPBE, 13 d BT 52 i0s B 98 R 31 R R & ik
39 C, PHERZIE, 2/ B R R, PRIBTC R, T Bl s AR
2 PR RS B R B - O il o B AT AR o5 A
A 2 R e, Bl Rl s @ /Mg R A S8 AR . BRAETC
WEDRI A5 s, TR M I s, A AR X R A s K
PEK RVl . A B A (RIR 39 °C, Tk 89 YK/ min, Il
J£ 127/53 mmHg, SPEHURET, 2 BRI EL 45 AR R, Ul IR
0SS , A M AT ) D i iR M R A MR, A BEEE I
## . WBC 20. 72 x 10°/L,NEU 91. 5% ,CRP > 160. 0 ng/L, [%
FEZJE 24,37 ng/mL, L3 70. 00 mm/h, FL B 1-3-B-D #j S0
237.50 pg/mL, &R, HIV ik ( - ) MR8 - ).
g CT K 7 « (DA il 11 B o5 (s AR , 5 i i Jife ok mT 68
PER, IR AN RERRAN s @BUIN 22 K /N AR B a5 355 , % SRRk
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THT g, 4 W/ d SURSSIRIT, T HER o, I B ARRHL AR B o
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7R RS EAA PO R FE T 530 d BRI IR 7 « (B BRI SE A AR 18
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