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TSR HES 1 X3 ARHEZER HepG2 £ Bel
BT EEE KRN
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(A HEER,¥ME K7 410008)

HEBR WL Ak is L(Prx 1) AR R A St R F4ER, ik &G K& % (Western
blot )4 3% 5 AT 28 42 Fo i S5 IF 40 2% F Prx 1.pAkt & Akt &k 2 F ., @ MpukiEss 24 h 5,10 ng/ml & & 4
¥ BF (EGF) #2210 min, # I E%& & ,Western blot #41 Prx 1.pAkt, R F4L AR £ K £ K B F 24k
(EGFR)#= ¥ EGFR.Western blot #&m#:im| Kk 4 #2240 4% 4 £ 3L shRNA 8% 4% 4 Prx 1 shRNA 41 HepG2 2m it
¥ Prx1 & &89 & ik, DCFH-DA &#n 3 4% HepG2 4m e b F LR A8 % &, 454 X 5L sShRNA 41L& 45 % Prx 1
shRNA 41 HepG2 4m it % F &4+ £ SCID /R, i 46 & B & 1 K B F I JE 44, Western blot 4] # 4]~
BR T AL T Prx 1 4= pAkt 0 2k L, 58 5 EH AT mAibis, Prx 1 LT 81k m i P & A FH 5, Prx
13%5% T EGF A% EGFR #= Akt 7%, Prx 1 Z KBk 3p4] T HepG2 4k M s 4 /1, iV HepG2 & T A4
B ITHAS  Prx 1 F AR H) T AR AR NIE . 45iE Prx 1 BAEEANT @08 F EGFR 515 5 i@ 5449
HEMER . Prx 1 ft4biliid EGFR-AKt 12 5 il 864340 I B £ 7 F 5540 I 98 T R A4 H

K TRAYEE 1R BB
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Effect of Prx-1 on growth of hepatocellular carcinoma xenografts

Qing-song Tu, Jian-tai He
(Xiangya Hospital, Central South University, Changsha, Hunan 410008, China)

Abstract: Objectives To investigate the role of Prx 1 in hepatocellular carcinoma. Methods The expression of
Prx-1, pAkt and Akt in distal hepatocellular carcinoma and para- carcinoma tissue was detected by Western blot.
Human liver cells were treated with 10 ng/ml EGF for 10 min after 24 hrs after serum starvation. Total proteins were
extracted immediately after 10-min EGF treatment and used for Western blot. Equal amount of protein (20 .g) was
separated by SDS-PAGE and probed with antibodies specific to Prx 1, pAkt, various phosphorylated forms of EGFR
and total EGFR. Prx 1 protein levels in parental (untransfected), scramble, and Prx-1shRNA transfected HepG2 cells
were measured by Western blot. Reactive oxygen species (ROS) levels determined from HepG2 sublines by using
probe DCFH-DA. HepG2/Prx 1Sc and HepG2/Prx-1KD cells were injected into the dorsal flank of male SCID mice.
Tumor size was measured every week after injection. Protein extracted from HepG2/Prx 1Sc and HepG2/Prx 1KD
tumor tissues was subjected to Western blot analysis. Equal amount of protein (20 .g) was separated by SDS-PAGE
and probed with antibodies specific to Prx-1land pAkt. Results Increased expression of Prx 1 was observed in
abnormal (pre -malignant) liver cells compared to their paired normal liver cells. Prx 1 enhances EGF -mediated
EGFR and Akt activation. Prx-1 knock-down inhibits tumor growth of HepG2 xenografts in vivo. Prx 1 knock-down
reduces liver metastasis of HepG2 xenografts in vivo. Prx-1 knock-down inhibits Akt activation in vivo. Conclusions
A potential role for Prx-1 in regulation of EGFR mediated signaling pathways in human liver cells. Prx-1 in medi-
ates normal-to-abnormal cell transition, tumorigenesis, and metastasis through EGFR-AKkt signaling pathways.
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SR R AL (LU fIRR I ) A 28 R FET
FRERAE IS AW B G B
P TFIGIR, (HSZ R LAk I B3 5 AR IR A
FAPAR L] B AR Y, i TR R R A AR
AH S 0T M B TR A, R B DU P AR T
SR/ I AR BRI A RO Y, Bk, o
R BASI F- B i 5 JH i 1) R G L SRR ST o
o TAE.

i S A W) 1 (peroxiredoxin, Prx) & HA i & 4k
YIRS P SR R A P, Prx 6 D5
51, Prod A AL A il 7 N 1Y 22 i A\ g v 3
IR SR HE e, AT =B 50T L A R
R A A i ook S AL 1 (peroxiredoxin 1,Prx 1)
B IRTE B, BRIt Prxd i 2 A K A a2 4K
(epidermal growth factor receptor,EGFR)/Akt {5 5
308 1% P s T 72 200 B A R HG TE O IO, AR TR A
TEFHRR RS AR IR AR RS 1 Prx 1O i AE A
PEFACISE IR o A5 285 SR 3 WA A Ty os 28 20 i
Prx 1 FIKHEIN, Prx 1 RE A5 A 1 JFF 98 11793 22 4t v
F Bz 4K [H T (epidermal growth factor, EGF )ik,
JFHT EGFR/AKL {5~ 1d %, BoAH Prx 1 SRIAREAE I
Tl 9 B AR TR AR v g A R AL S

1 #HERE=E

1.1 #HREIESRHN EGF 418

TE 5 10% (viv) /N4 I3 100 u/ml 75 % % .
100 p g/ml 5555 Z 1 RPMI 1640 3553 5 rh i3 A GE
A0 RR LO2 A CCL13 4iff. AT A diffifE 37°C
T % 5% 4 fb ik CO, Fl 95% =5 < 1 5 F= 48 h 1x
I ANAIMIEYLH 24 h )5, & 10 ng/ml EGF /G
MLYE BE IR IR SR F7 10 ming 37 BISCHR 20 it 5 X
AT IR TR 225050 .
1.2 &M SR (reactive oxygen species,ROS )R
gl

HH_H A KNE - 2 RER (2,7
-Dichlorofluorescin diacetate, DCFH-DA) ¢t 4Lk}
AT ESRIY) h ROS JE i %8, DCFH-DA i if
5 ROS J i Ak — 55t & (fluorescent dichlo-
rofluorescein,DCF ), M 485 nm i & i £ F1 530 nm
R RO R ROS B 4, fiff
FibR#E DCF #Z1E
1.3 BFAZRER

JHF 2R 2 A, R TR R s R D e

75E 11 T S5 P [E) RS sl B R L0 HL TR X R AT
B SMEN . B AR N, UM 45 8 ~ 9
RIS S 9 ~ 10 WE B i, T ARE IR
IFS A SRR SR T 16 S iG KAt , 1 s f I U4l
B ARAA 10% HEE [ A R, H AR
AKE— LT (HE ) YL {5, Masson S WDIR £F 4 e (2, , #1
e AT 17 5 B A e Al 2k 2 R Rk e (. R
THIEATALFL 4 h, ENARKE 8 h, W0 il & Bk, 1
JEl P A 20 B
1.4 BreRa/E RIS

JFALERITRA )G, S EASTHTFER
(100 u/ml), 5555 2 (100 . o/ml) FE 1ML 3% DMEM 15
FEHN T Lh NAREE . s TREFRIL
A DMEM W&, FHRB PR AT 2L il B A2 21 (RFE
A sk L4 A1 2045 ) BR 2%, T FH DMEM I VE PG X
JEBYRZT Lmm® Ao, A Lo/l BRIFEEEVITHALIR3T °C
TH AL 30 min, 20l Bk 2047 2 3 , 1 000 r/min 5 min
B0 2 K, 3 1% ;800 rimin 4 min B0 2 L F b
i, BK LA DMEM J BB VIRE . hiiE EE T
100 ml/L FBS f) DMEM 1 i 417G 17, L >1 x 10°
AL (MR BEBEFP T 25 ml 35350, 50 mI/L — &4k
CO, Ki g5 Mt 37TCHFH o 24 h J5 Bl , 225 AR I BE 4
Jit, in A DMEM ¥ (7% 10 mg/L JiE 5 2,1 mmol/L &5
FWENE, 100 u/ml H25 2,100 pg/ml 4525 25,100 ml/L
FBS). 37°C 50 ml/L %Ak CO, 55746 M i & 1
IR0 BRI R , BERAR) B A S, AT E A
Y38 ek o A2 W RE oy s vk WLBRGRIBR VL 25k, 15 2 4lifk
IR, B 3 RAZAR 1 IR
1.5 Prx1%E%F RNA RixgikaytaE

AWM EE T RiE &~ RNA(ShRNA) 1) &
N U6 Ji 14 1 3 1 0 ik it BE 2R A A
BamH 11 /Hind T X Y] MSCV 3 3k 5 ki F1 pM-
SCV-EGFP-Neo 44 , WEFVI RS i Be 4 a2, %
BUN Prx 1 8l 45 U7 51 9% & < RNA H 2] & pM-
SCV-EGFP-Neo #{&. Prx1 shRNA REAZIHHI A
Prx1 cDNA(NMO002574)(1) 474-492 i FExt . ZEA
%51 K 5'-GATCCGTTCTCACTTCTGTATCT
ATTCAAGAGATAGATGACAGAAGTGAGAATTTTT
TGGAAA-3' fil 5'-AGCTTTTCCAAAAAATTCTCACT
TCTGTCATCTATCTCTTGAATAGATGACAGAATGA
GAAC-3', 4 L¥%1} :5'-GATCCCGTTCTCCGAAC
GGTGCACGTTTCAAGAGAACGTGCACCGTTCGGA
GAATTTTTTGGAAA-3' il 5'-AGCTTTTCCAAAAAA
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TR AF A SR 10 AT 40 HepG2 40 S T AR MR AR K A S

TTCTCCGAACGGTGCACGTTCTCTTGAAACGTGCA
CCGTTCGGAGAACGG-3'. >kl ABI 3700 E41%E
1 (Applied Biosystems Bk ¥ 51 w1
1.6 HEBERIEAME

{ii 1] Lipofectamine 2000 i 71 Prx 1 548 S
ShRNA Fik#A%E YL 2 Phoenix fU2E 2. 48 h )&,
WA g ,0.45 om UERE IE, JF T -80CUkAR &
fFo FFituE 51 Prx 1 5li%% X shRNA 5t HIH RS
4w giml 355 3R e (JIg o 1A 2 Y 35 751) ) 3 i) s ] Sk
HepG2 40fif, 4L 2 d & 8 h Bt (s 2 L35
AR . &F 2w o/ml M R4 K IG5
S EgE 10 d, SO R 4R T IR 20 g
1.7 Z|EBRENF 5 H(Western blot)

FEEFEFENL A DMEM 553235 | FBE R £h 22 ik
(phosphate buffered solution,PBS) #2221k JFk
B, $RARIL 50 L IR 29% 4 H A% 1t 9 ( phenyl-
methanesulfonyl fluoride, PMSF ) i) & 1 2 i i , vK -
46 5 min, WCHE S B RERE 10 min J5 4°C
12000 rpm E.0> 30 min, WE ISR, >R H e
mhk B 752 (bicinchoninic acid, BCA)¥E:XT 5 11 & & i 1
Ja Mo s wad AR AL AR UK GE 30 g B A ST
RNGEERBER T, 45005 R R A% =
TSR LT A R 1, 5% iAWk = N30 1 h, A
—3i (bR Prx 1,1 : 2000; B -actin, | : 1 000;
Hbi/NR p-Akt, 1 : 500),4°Cil . IFEHTR—HT
(1:20000)% & T 1h, fb2k k6, R R G54
W B SPSS 18.0 M4 HIT R Gei 5 45 25415 K
JEAE
1.8 EHRELERITEBERTE

KRR EXTECE R I & L4 0.25% 1 [
FEE AL , R 20 e B R R 10%ml, 4 500 | 41 i
VR A R MR PR/ E R A e I B
(NOD/SCID)/NRIFF &R T o 8 JAlJG 51 #Ab AL, 7325
JifrJed 22, 000 i P A S AR, i 2 2L VR LA
HYR T 00t a . R R -~ R 2 1k
T2 AT b g AR A O L AR AR R A R (R x 58
& 2)12 A5

TS PR 8 FAJE /N FRABE . B /)N
SR I DA ] BRI 20 2 g, 2 e f A ) o 3 ik
AT AR 1 Y B S DT B S
FEHRAS TS A Fekete YR T 24 h 3551 IE % B Jib
TALE T o R G (0T B 1 (TG B 98 R R £ 1
JHFFEZH 2 2 T £ BH A X 43 o

1.9 HitFEH*E

K SPSS19.0 Git =AM b AT Bt Ak B, 3
ORI « bRk 22T (x £ 9) FR , HEATHIA
PEGETH AT FEA Y IE SRR 3 |y 22 5 HEAG 46 | B
#5225 # (one-way ANOVA) ¢ LSD-t K 5 (£
AMEAS P EAT P UABR ) o BT 22 5 PG 36 e B
P<0.10 NI S RA G438 SN, TR GEi ¢
SIPTEIEC P <0.05 S 25 A G X

2 HR

21 RERFERaES Prx 1 70 pAkt Eif

AR S 638 i AR B X A, A e %o 4
Jrp Prx 1 2R IRk 25 AR 0L, BR VMR T4 i rp
Prx 1 Y IRTE DL, JEAR AN R 4120 I T
AV AT Zrp 2 B 355 . S IE W A LR,
SR GRS R A T4 20 T4 Prx 1 3%
Srl w1 LU= AN D I o I e S |
Ak Akt SIS 5280 6, R T Pear-
son FLZAH BT pAkt /K5 Prx 1 85 H kK
Z A2, FIHEE BB r R, 45 9 R : Akt ZKF
5Prx 1 EAFRBKFRIEMX (r=0.863,P<0.01),
FE7R pAkt ZKF B Prxl SRR C

PERGE R IS (QEH FAHE)) FiEfE st
CEMEFEALITALZY) H I, Western blot K Prx 1,
pAkt Akt & B -actin ZEPFAIRFAHLI R LA 2R

F1 EEFAL(ERFAR)FEEIFAR S Prx 1,
pAkt. Akt FBXTRIZER (n=4,x+5)

285 Prx 1/ -actin  pAkt/B -actin  Akt/ -actin
I S 2 A 0.473+0.142  0.366+0.125  0.836+0.142
ITREATHSUH 0894 +£0.2647  0.748+0.2147  0.722 +0.137
4 7.182 6.483 0.182
P 0.027 0.032 0.725

- PR R A JRE FLBOR K56, WLt 5
HEii#mE X, P<0.05
NI N2 N3 N4 Al A2 A3 A4

B T

- e -

Prx 1

- -

pAKkt

T — — —— — — — | ]\t

T — A —— — — — | _acti

N1-4. 7 T2l 40; ALl-4: 0T T 2H 40
1 Prx 1 EFEBRHRIEER
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2.2 Prx 11438 EGF /+ 5/ EGFR 5 Akt &

525 UM IR AR AR LO2 HLA, 88 i 2 AT
AL(CCLI3)h Prx 1 RIS W 1T, ZRALK
7 X (1=5.738, P=0.037) ., F:LRARZSHT, L02 B
CCL13 Zfifd A A 2] Akt % (LK 2A). 5
Prx 1 fI/KSF- R IK /0 LO2 41 FuAs , Prx 1 A5
(%) CCL13 4 i EGF /-3 (9 Akt i B i 35 it
ESAG A= X (1=8.412, P =0.001) (W& 2B).
5 FhOCHEME EGFR BEMRILFR S, AT MM 1173
FRIEXS EGF AL BIA SN 5 IX Fiak FERFR 2 Akt
PG RBER AL AR, SRR AT 4 b Prx 1
IR RGN T Akt {55, Prx 1 AT RES EGF /311

fR Sl BT G
2.3 Prx 1 FRIAFBRXT IR A K FAAK R 3T R A5 Y
A1)

Western blot il & BH |, % Jufte ikl ] Prx 1
955 % K RNA (shPrx-1)HepG2 4l Prx 1 ik
i 2 20, SXT IR R, 2 R A G R E L
(+=12.341,P=0.000) (VLI 3A), {ESE shPrx 1§44
B fHIR YL shPrx 1 XF HepG2 4 s P ROS 7/
Jom, SxtEAE, 2R LaitFE X (1=
0.124, P=0.892) (ULIX] 3B).Prx 1 FRikmilbR o w3 1
PO T R A B 24 KIFUR, shPrx 1 4 Bbed (4 AR
P 5 TG X shRNA #5440 /N (34 P<0.05) ( L&
4), %5 56 KHF,7E SCID R4 f T i 5 4 P 4 g
3 x 10° A, FAG A G R 900 1 2 Js ity e RS e o A €]
5 ffi7n, milR Prx 1 FEART HepG2 RS e T 6%
Jo8 B &0 %, shPrx 1 2H JF 6 A4 9 50 B i/ 6 X
shRNA #JL4H (1=6.132, P=0.035 ).,

L02  CCL13 L02  CCLI3
e el =~

[._ Jp—— —| Prx 1 r IpEGFR(Y845)

= = I IpEGFR(Y992)

PEGFR(Y1045)

| == == — —] B -actin| PEGFR(Y1068)

| |pEGFR(Y1173)

EGFR

A B
A:L02 F1 CCL13 A4 MWL KT 7% 24 h 5,10 ng/ml EGF 4t
FH 10 min, JEECAN S 1, Western blot K61 Prx 1 1 pAkt it F 3k
i . B:Western blot #6:il] & EGFR F14% EGFR BiFRILIEL Ay F ik
2 Prx 13t EGF #55H) EGFR-Akt
ES @ EEEN N

AR B fE Akt RS Prx 1 8 A KF 2%
YIFHZE , Pearson HZ&AH M7 1L IS WAL T Akt 72 B
5 Prx 1 EEFAIRIZKFRIEMAX (r=0.954,P<0.01)
(LI 6)o i v Prx 1 3k mtiBR e AOVE RS B
YOS TR 4R 56d 5, Prx 1 FE3A R HT AR pAkt
FIRAEEAR, ZEE LW, Prx 1 E T ATz
AKt 6 T R

1 2 3

|- a— — |Prx1

I—r--ls-acun

A
150—
—— -I—
Jic
puni
Y 100
20
E
R
£
=
(@]
0
= 50—+
[=}
0 | T
1 2
B

A:Western blot #il 3 FpNAIRE - Prx 1 (AR 1F 0 5 1. X HEZH
HepG2 4 g ;2. %L T X shRNA £ HepG2 4 i ;3: % Ut Prx 1
ShRNA 4 HepG2 4iiffil . B:Prx 1 ik X} HepG2 4iififl5¢ 't Z Wi 5%
Wi ;1. H YL JE L shRNA 4 HepG2 4iifiid ;2: %% 4% Prx 1 shRNA ZH
HepG2 41}y

3 Prx 1 RiETREERE HepG2 4N

A A KK TR
16007 o vy sk 4 X ShRNA 41 HepG2 4iififa
14007 sy it 5 3 Prxc 1461 HepG2 4
12004 '
£ ;
£ 1000~ /-
£ 00, 2
B 0o /A
= y
400+ A/
.--
200 s e
- o
0le—s =

0 3 6 7 101315 17 20 24 31 35 39 48 54
RS A /d

4 Prx 1 FRiETTEIE T HepG2 ABaMR A BB AE
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TR AF A SR 10 AT 40 HepG2 40 S T AR MR AR K A S

254
, 20=
Y
il
£ 154
EE
+=
g 10+ T
S
54
0 T T
1 2
5 Prx 1 RIiETEIH T HepG2 B1EE
B ERTEREE
1 1 1 2 2 2
. E— — - Prx 1

pAkt

B -actin

— — . ——

6 Prx 1 FRiETEAIFEIERA Akt BiE

3 it

AL 2 F e I e A8 A B rh Prx 1 3%
TR B8 5 AR AN, ek e 4 2
Prx 1 Rkl s . s — s 2B, IE R
NI S A A R Prx L RA RS
AKt OB INAT 5o SR ShRNA 17046 A48 41 it rp
Prx 1 Fik ) , -9 40 MO A AR TR0 A5 b i A= 1 e
FE B A2 F 3, 4278 Prx 1 A 685 g o R iR
ZEA G, T At S0 A 5 g 2 AR s/ b i 2 A OG

PLAERFFEIN N Prx 1 BEMS 1 5 20 Jifd 4= 77 A
JERA Prx 1 BAHUAHIPERS, Prx17E N % Cys52)
A BABEAERCENER, AR RE S
11 % e 48 Ak (Cys52-SOH , YR B iR ) AL 21 il 9 ROS
JKF-, Cys52-SOH f& C- 3y, Cys173 REME I i R~ ik
BRI B — B 20— 8] ) SRR , 120U 6
i B EGA E T (T B 48 AL 8 TR 1 38 g
(TR) SE1R R 1 M A3 5o 1 1 i 3 B X
Cys52-SH, AN SMIFFE R I HI Prx 1 ik
b 1 iR B IR e IR YT BB T XA IR S
DU 3% — 5 Prx 1240 AL SR 1, AR Prx 1

Fek T R B UM ERS 38 2 F ROS =i TR o
B VAR P SIS #8  BRAM I Prx 1 A RENS B %
o POS 7oA, HEAHIFSGEH Prx 1 33k T IR T
YL ROS FfA RN, AMFRE R Kim %50
F 5% 45 e — 50, Kim 25 & BUBOT I L Prx 1 it Rk 1
Pl T c-Jun N- ¥ BLBE G (c-Jdun N-terminal
kinase, INK) A T-PEAMBIAET . SR 1M1, Prx 1 IOHT4A
PETEPETREXT TZId RIS TT Y, PR R A Y
Prx 1 Fgi /Dy A4k i PE i 2248 Prx 1(Prx-1C52S)
HBBE T 5 GSTpi-INK & A W45 4 5 2 BH K INK
PO AR BRI T

AWFFELE A 2B Prx 1 HLAT V45 40 i
EGFR /S5 Sl B T AEVE ] o Prx 1 ik i
LA S EGFR Tyrl173 FRILHERRILIG0R , MM
SECAK G o Prx 1 3858 EGFR {55 TIRERY 2 FHL
R E—E 0. ARG R, Prx 1 HAG 40T
HARRITIRE, HX—INREAKHE T Prx 1 AUt Ak
YIREETES, VE AR, Prx 128 T & Fh4i i
A REFIE T , 035 c-Abl [ 22 BRI | 5 Wi 21
RS S HI A T e—Mye BURFEN | MR 2R,
Prx 1 HA Z P AE ) e A0 5120 gl Prx 1 GE6S
S KT A AR . A8 (1 A A TR
N Prx 1 gt 5 4 Ml N A5 5 5% S 85 1 Ezrin A ELAE
H. Ezrin J2—FiE a1, BEAE I 8 A K 775 5%
Rtk , 3K PIBKIAKE 25553 i 5 11 18] B3 AH BAE
%S 2 R, Ezrin Zi81E Prx 1 3 5% EGFR-AKt
A AR50 I ) e A PR AT,

AR SCWEFE 45 B it — 248 Prx 1 RE % i
EGFR-AKt {5538 I S 40 1E % 2 5 % 4k
AT N R 3R Prxc L ] RE 2 TR L ARG )
B BHRTA 29830 15T 9 A SR A 7 i
S L SASHI , i S o 8 L 1 AN B 407 o Bl
FH Prx L WEFEIITEA, 5 Prx 1 M E AR FH B9 50F 1
RN 5T B T e 25 e . R I LA LA
FH T A2 S 75 2 LA A 2 R AN ZH 2R B B il A2
PEATRG RN s, (HAMG] Prx 1 235 BEA% IR AR
AR SR T TR 40 M A

& % X #k:
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