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HE i E A BV (peroxiredoxin V, Prx V)21t A b4 B K 7% (peroxiredoxins, Prxs) ¥ #9—
0, BA ARt R A & M A (reactive oxygen species, ROS)#9 oh 8. % X £ & 9 T Prx VA 44
(cisplatin, CDDP)# 5 HepG2 AN #& m s A =i A2 P 69 A4= 48 B . AR AR IR 4448 22 HepG2 AT &
mlie, B R RMBAR, AR IR &G R RILIP LS T A m e A E s E(ROS)KF
AT AR A TAR R E A AT AR RERY, AT 31 AL fmfe M 49ROSK T % 2 m
JRA T, BB i R0 A Prx V& @R AL KF T, AR RRFEERATEEREPx VARG, 44
-3 49Prx Vi & & 32 B HepG2 4m At 78 = B KT Mock#l, [F] B 4L 8 =& & cleavage-Caspase-3.
Bad. cleavage-PARP#& A /K-8 24K T, #L8APrx VAR 44355 HepG2m e A itz o B A —
EHAPRAER . AR FTIRA T Prx VARG -F 69 HepG2AT & 4 Jeb B T3 A2 ¥ 49 R4= 15 A,
P 64996 7 AR RAR T 764 Be3h Al J7 ¥ 8.
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The Role of Peroxiredoxin V in Cisplain-Induced Human Liver
Cancer Cell Line HepG2 Apoptosis

Gong Yixi”, Xie Danping”, Wang Chuang, Liu Yue, Cui Yudong, Sun Hunan*
(College of Life Science and Technology, Heilongjiang Bayi Agricultural University, Daging 163319, China)

Abstract Peroxiredoxin V (Prx V) is a member of the Peroxiredoxin families (Prxs) and plays a role on
scavenging the intracellular reactive oxygen species (ROS). In the current study, we observed the regulatory role of Prx
V on the apoptosis of HepG2 human liver cancer cells induced by cisplatin (CDDP). The CDDP induced cellular ROS,
apoptosis and apoptosis related proteins expression levels were measured by fluorescence microscopy, flow cytometry
and Western blot analysis. The results indicated that cisplatin could induce the HepG2 cell apoptosis by accumulating the
intracellular ROS levels, while the protein expression level of Prx V was down-regulated. After over-expressed of the Prx
V' gene with lentivirus, the CDDP induced HepG2 cell apoptosis was decreased in Prx V over-expressed cells compared
with that of mock cells. The pro-apototic proteins, such as cleavage-Caspase-3, Bad and cleavage-PARP expression levels
were also significantly down-regulated in Prx V (O/V) cells than Mock cells. Our findings demonstrated the protective
role of Prx V on CDDP induced HepG2 cell apoptosis and gave a new sight to treatment of the liver cancers.
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JHFJe A2 thE 7S RO s 2 — 1, T 2 oy e E
JE AT A i (R R 9% % (cisplatin, CDDP){E
N Ffuilie R B B N T2 A 268 9T 2590, AE
A iR 7 A L EZ AL, CDDPA] LA S
DNA &G il VR H 2516 5 2508 20 B i A= R 122, [
] DB 42 5 m) 1 T2k, 75 5 doki i i i 1
“H(reactive oxygen species, ROS)SE A, Wk 4o b i ik
R TOE R, SIEAEAE T CAPRIRN, &
7| & [{)CDDP A 5 41 s WROSHI KR & A, Ffdign
L PAY PR TR O B 1 I R R R b A R P 7 AR,
7 FHCT11645 7 &5, EC-1091% 1 J#, A27805
B S R AT 0, BT CDDPRIX S/ H,
I, FERIE 5T g 4 B U T AH SC A 5T AU - CDDP S B
VE AR5 RALH

Peroxiredoxins(Prxs) & — 41 28 10 Ji Bl 5K %,
FIEH LG 6N B 01, T3z 53 A A8 4 23048 i
B A SRR I ROSHFIE MRS DB, HAERD T
ST RIARST BIPUZG N, 5 A M g BE L 3 0 20 P
Sy AGRE S0, R A R TV T T A
EAER . H RS ERIPrx S5 & A 3R AN [F] 5 A (Prx
I~VI), 73 N (Prx I~1V), JE SR AN 2 il 2 R 51 e
SR (Prx V)FI AN 2 JDE 20 B8 5K 5 1 2 (Prx VI)o Prx V
1A TR R AR A I S A A S5 A i 2 R,
BA AR S J5 T, TG R AROS 7
PR DA SR 40 S 5% S IBER S Th Rk . FRATI AT
AW 7t 45 2R BH, 43 i) FH B~z MA B (B-lapachone) . 5%
JUR A% i 8% 2= (streptozocin)s K 25 (emodin). 1L
#(sodium nitroprusside dehydrate, SNP)Al 7%+ 2 g £k
(glutamate) s F:SW4045 )17 Ji 41 Fl'>). MIN6J#R & /8
AN, AGS A B4, BV2HHZE /N 5T 40 )
FITHT227/) BRI 1 pih 22 48 U145 B ) ok AR v, 39
Prx VI Z 53 H ¥ B E AR

AW 5T F) HCDDP% S HepG24H il /& A= 8 12,
T AR . 8RR R ROt R
FHEOR . 8 A BRIy A I 40 il WROS/K P 48
MR TG0 P ToA O A SRR G I, W15 [ B Prx
V{ECDDP 5 F:HepG2 A JH- 4 48 . 7 123k 72 o (1) 1
1ER

1 M#RI55EZ%
1.1 #
IR T b 2 A WA R 2 7] A 7] HepG2

NHHE A 2ok 5 BT )\ — R B R F A d Rl
N Y SR W L/ G SR
1.2 I RALEE

DMEM/ & #E B 7% 5 1y T 3% [E Hyclone 2y
w5 R4 0 3E W T 3¢ E GibeoA F; Bel-xL. Bad.
Caspase-3. Caspase-9. PARP. Prx I, Prx II. Prx V.
B-actin . o7 B T4 T % [ Santa Cruz/A #; Annexin
V-FITCHICM-H, DCFDA Y T35 = K AE Y i AR A R
] 100 mmZH 3% FR L. 6FL 40 o 3% FR L. 4841
4 % 77 L T-NEST A w5 It X 41 i 4% (Beckman
Coulter CytoFLEX). & [ )il fy% EE R4 00 136
Amersham Bioscience/A 7 .
1.3 ZHREEEF

HepG24H Jitd 5 7% T P 5 10% 1) K 3 57 42 iR 48
I i&(FBS). 100 U/mLTE % #=/4t % % (penicillin/
streptomycin, P/S)[{IDMEME; F= 5+, B 37 °C.5%
CO, S MR 5 ()35 F2 40 HH 5 7%
1.4 pDATEN

It X2 L AR A v S B ok TR 2R O IR
0 mol/L)FH4bBEZH 40 S M EHH 2.5 5+ 10 mol/L)
# & T Binding buffert, I tFric ) Annexin-
V-FITCAHIPI, 72 86 %AF FiEE 15 min. Ff
BV 9 = A3 23 41 10 0004 200 ifa, 45 39) 240 Jf 3
K.

PR ATINE: 72 RIE WS R £h 5%
M (PBS)i2~31, 437 il ABinding buffer, fi J5 i
ANBEEHRIC ) Annexin-V-FITCHIPL, & 137 °C. 5%
COI5FRFE I B 15 min, F % 6 B AMEE 43 AAs
Fe. 406, SO RAEEGRMEH TR
TR
1.5 SEME(ROS)KFHM

WER Kb BRZ A M, 37 2 RIS WS B IR #h o2 o
W (PBS)¥E2~3ik, f1 A5 mol/Li{JDCFH-DA(ROS%¢
JeIRED), B F37 °C. 5 % CO, P E30 min, 7% E
TER, F WL L 22 P (PBS) P 1~2ik, A1 i 24
KA 734710 00041 . FRZHI EH 3R
1.6 EBRERZENIRE S #(Western blot)

Fa AL BR S B RN, 0N B o SRR VAR,
4 °C. 12 000 r/min{(230 min, [FY§_E & (B ).
15 pgH M s B R U EAT 12% 1 — b it R -
5T 05 Tk Jiz 5 JiE HEL UK (SDS-PAGE) Bt i HL K, R H
R R RIS IR 4T 4 5 L, 314, HIBAD. Bcl-xL.
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cleavage-Caspase-3. cleavage-Caspase-9. cleavage-
PARP. Prx I. Prx II. Prx VAHlB-actin— $i T4 °C
IR H . A TBST[# A 10 mmol/L Tris-
HCL(TBS)- 15 mmol/L{#JNaCl, 0.2% Tween-20]334¢
5%, BIKS min, SHRPARIC I BB —Hi(1:5 000)
&1 h, YelE S IMECLIRYAE . FH 8 E o fe ik
BV RGHATIE . B, EH KR .
1.7 Prx VERET EFRAE HepG2 40 Z 552

0t #50AE K A B Hep G241 i T 550 38 &) B 2
A8FLAR P, AR T i L A e o A 2 TR B R N g
¥ & A Prx V-His5Mock Prx V118 9% 5 43 51 4% 4
HepG24ii i, I 73 5l dir 44 NO/VIL EMock 41, R ¥
el Hep G241 B A A2 XS HEAH . 20 487140 i
B IR AN 38 B 3 AE K 310 em$BE FR LS, K
PUHT 724 i) LGN E 085 A 10 g/mL G418
DMEME: F7 ¥ #EAT HirE i i, &l ik =, A
Western bloti3F {7 &l .
1.8 itz ah

T AT &5 3 DL Hhm o 22 2o, W 4L EL B e
Kl P<0.05NZERA G E X ALK 2
LEEIIR.

2 FER
2.1 Prx VIERHEFHREER
J# 1L http://gepia.cancer-pku.cn ¥ 35 X The Cancer
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Genome Atlas(TCGA)HHf A 1) s £ 35 5 1B A\
MEH LA )Prx VERIA A R R TN, e S A
ZiPrx VRIS B2 T 18 ABFAH, R Prx vV
T Ik B I B A A R BAR TPrx VIR IA
R B (K ARTE1B) . X4k B 757 TR, Prx
VIERHE R A 697 R TE F2 W B B
[ =9
2.2 fEEE A S HHERIROS/KFF S HHRRE T

N T A& CDDPR Hep G241 A 17 T 1% i, A1l
AFIHKREO. 2.5, 5. 10 mol/L)JCDDPALF HepG2
Y24 h, 18 3 A AR A g L. 2
R IR, B CDDPIE 138 0, HepG24H Jd (1) 98 1
1500 B 2 = (B2 ARTEI2B) . [RIEE, 24 7 & ICDDP
XTHepG24H i PIROS /K F- [ 541, 1] FH AN [8] 94< E(O
2.5. 5. 10 mol/L)f{JCDDPAL ¥ HepG24H 124 h, F|
FIDCFE-DAX} 4 fd i 47 b, 38 3k 3t =0 41 A A K il
Y ML NROSIIZK o &5 FEIR, B 40 M8 T 1 3
T, 20 B P PR T AR KPR B R, (E RN B
FE MM (F2C AT E2D)..
2.3 JEAXTPrx VEE B BR/KFHIE M

N T ¥ MICDDPi% S HepG241 A 17 T i 72
Prx VIK-F-HAE 4k, t5ll 7 F FHCDDP(5 mol/L)Ab ¥
HepG24i i ARl 18] BE(0 6+ 12+ 24 h) Prx VEEH
JRIRIB K G55 BIR, BE% CDDPALEE [ [ 3
i, Prx VEE 15 (1 3R 0K 7K P B S8 BRI, 1 7] — SR

(B) Overall survival
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Logrank P=0.004 9
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T T T T T |
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Az FFHE 2 (n=369)F1 1E % KT 4L 2(n=160)"FPrx VIIFIEE /M7, *P<0.01; B: Prx Vs IA B 5 Prx VKRR IE B FH TS 755K 00T

A: the expression level of Prx V between tumor (n=369) and normal (n=160) patients liver tissue, *P<0.01; B: the survival rate analysis between high

and low expression of Prx V in liver adenocarcinoma patient tissues.

El Prx VIERHEMBE PR RIAR B E G FERNBIEI T

Fig.1 The Prx V expression levels and survival rate analysis in liver cancer patient
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A G R AAS I AS 5] 2 1 180 A 3 Hep G241 24 b 1R 40 L T2 175 ¥0 B A0 A M AR G 00 200 Je 80 15 100 1) s A 4T € i x4 i
ARG AN [ 9 P 8 Ak B Hep G248 24 b (1 48 il WROS/K ¥ D: it X 240 i A A U 241 1l AROSIK 1 J&5 1) /& &AL 43 4. *P<0.05, **P<0.01,

##%P<(.001, 50 mol/LIKI AL LL 4L

A: the apoptosis of HepG2 cells treated with CDDP for 24 h detected by flow cytometry; B: increased fold of cell apoptosis was represented by the
mean+S.D.; C: the ROS of HepG2 cells treated with CDDP for 24 h detected by flow cytometry; D: increased fold of cell ROS was represented by the

mean+S.D.. ¥P<0.05, **P<0.01, ***P<0.001 vs 0 mol/L CDDP group.

E2 IR RS AEFIROSIK i S AMAT
Fig.2 CDDP induced HepG2 cell apoptosis through increase the cellular ROS level

fRJPrx IFIPrx 11 F 5K P& A i 1 2 = (K3 A
KI3B).
24 Prx VEEERIEEK T INHIE S HepG24H
FEAROS7K

T K Prx VS R I 3R 1A XFCDDP% S (1)
HepG24H il WROSIK T~ [ 5 1, FRATTHI FH 12 5 B 2K
WA, W T Prac VAR & RIS (O/V)FI 2 8k
HepG24H il 5 (Mock) # F 41 il 22, | & 1 Ho 9% B
AT S . R BIR, M Prx VAR #%R
iX I HepG240 il 1 L 5% AHishr %, I 7] H - J5 4Rk
5t 7L (El4A). [FI, FIF 10 mol/LI)CDDP4L B
MockZH 2 O/VAH A I AN [F B B0+ 12+ 24 h)J5 2
WROS/K . &5 EIR, Prx Vid &R iE4H K HepG2
40 A N IROSZKT- B A T-Mock4H, JF B A &3 1%

725 (K4B).
2.5 Prx VHIFIIREEE S HepG2 A B2 4HARE T
RN T KEPrx Vit 83R X% CDDP % (1) HepG2
S R T R 5, % Mock 4H K O/V 2H 40 Jfa 1 47 AN [7)
If R BE(0 4. 8. 12, 24 h) CDDP4ALFE, 41 ] 9¢
I S R R A AR (B S A)FAE 4 il AR (B SB) 43l
TR T ol 45 1B oK, O/VAL it HepG241 il
TR BT Mock L4, HFHHEREER. N
TR IPrx Vil & 3 18 XFCDDP 3 1 HepG24
T N AH RS 5 8 A B AR B, F FHCDDP 43
Ak B MockZH S O/V AL 40 B A [F] ) 8] B (0 2+ 4+ 6
h), WCEE AN e, I FH & 1 G 9% ED R V24 I CDDPAL 22
Mock# J2O/V 41 41 ffg A ) B 1] B¢ J 400 A P 9 12 A
KEAFKTFHRZ . SRR, Prx VL &FIX
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*P<(0.05, **P<0.01, 50 mol/L ¥ M412H LL 5%

A: HepG2 was treated with CDDP for different times. The proteins level of Prx V was determined by Western blot; B: the quantitative analysis of Prx V

protein expression level. *P<0.05, **P<0.01 vs 0 mol/L CDDP group.

B3 IR$AXTPrx VE R B/KFRIFN
Fig.3 The effect of CDDP on Prx V protein level
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A R A G ENEEvEAT P Prx Vit 5235 H Hep G241 i 22 1 Prx VI¥IRIA; B: F T AN AR MR EH X Prx Vi R84 5 Mock 4 Al HepG2
A R N IIROSACT I5E AL T, 45 R LUSEHPRAEZROR, n=3. *P<0.05, **P<0.01.
A: the expression of overexpression Prx V in the Prx V HepG2 cells and Mock HepG2 cells detected by Western blot; B: increased fold of the CDDP on
Prx V HepG2 cells and Mock HepG2 cells ROS detected by flow cytometry. The result detected by the mean=S.D., n=3. *P<0.05, **P<0.01.
E4 Prx VIZERIEMER T IRAIE SHIHepG2AMAROSK T
Fig.4 Overexpression of Prx V reduces ROS levels in CDDP-induced HepG2 cells

2H 41 Jfa o B D) 42 7 12 25 [ Caspase-3 3R 14 7K ~F- B
K FMock4H, Caspase-91 3K ik 7K *F TG B & A2 1k,
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ik TMock(F5 C). 45 R UiB, {ECDDP 5 P Fh
HepG24H fu I8 Tk #2 v, J2 18 1 P Caspase-315 5
R G AR TR

3 g
I 68 2 7 B Pl A A1 2 o £ B 10 3 o g 2

—. B IR, YR T R B 5 VA R
2, Ko FARIEIT =07 MU AT 2 B Rl
BT R BCAHE I F B CDDPAE AN — Rl R -
BONE WAGTT 259, 1R 36 T S i R B AL
HEVEM . HAETCDDP] 2 3t F 1 i ik 40 i o 1
FHOCHI AL, A R 245

1E A 52 5, 32 AT ] FHCDDP5 3 HepG2/JH
Joe A B T, R B CDDP ] DAV FE AR 1 i 5 i
HepG24H M T, [FIR 51 A2 40 i Py HEFR K &= HIROS
Prx Vi B 40 Md JROS. RNSHI Th GE Kz ok e Ath g i
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A: effect of CDDP on O/V HepG2 cells and Mock HepG2 cells apoptosis. Annexin-V-FITC (green), PI (red), Merge (yellow) and light images were
measured by fluorescence microscope; B: effects of CDDP on apoptosis in two HepG2 cells and measured by flow cytometry. The result detected by the

mean=S.D., n=3; C: the apoptosis-related-proteins levels were analyzed by Western blot. ***P<0.001 vs 0 h CDDP group.
E5 Prx VEEBAIHIINEHE SHIHepG2 A BT R LHAEA T
Fig.5 PrxV could ameliorate CDDP-induced HepG2 human liver cancer cell apoptosis
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