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HCYV Infection Up-regulates PTTG1 Expression via MAPK/Erk
Pathway

FENG Dandan, YANG Shuo, LI Hongxia, GU Na, LU Jun
Tumor Biotherapy Ward of Beijing YouAn Hospital, Captiadl Medical University, Beijing 100069, China

Abstract To investigate the possible molecular pathogenesis of hepatocellular carcinoma (HCC) induced by HCV infection, CD81-Huh7
cell was transfected by HCV-JFH1 RNA as described in our previous studies. Cells were collected 10, 50, 100 and 150 days after the
HCV RNA transfection and were passaged every 3—4 days. PTTG1 mRNA and protein expressions were detected by Real time PCR and
Western Blot. The phosphorylated Erk kinase (p—Erk) and the total Erk1/2 protein level were measured by Western blot. MAPK/Erk
inhibitor (PD98059) was applied to block the phosphorylation of Erk1/2. HCV was inhibited by IFN. It is found that the levels of PTTG1
mRNA and protein are significantly increased at above time point in HCV transfected cells as compared to the untransfected cells.
Parallel with PTTG1, the p—Erk is significantly increased in the transfected groups as compared with the untransfected groups. The
inhibition of HCV has significantly decreased the expression of PTTG1 and the phosphorylation of MAPK/Erk 1/2; MAPK/Erk1/2 inhibitor
has significantly decreased the PTTG1 expression. The HCV infection activates MAPK/Erk1/2 pathway and leads to the increase of
oncogenic PTTG1 over—expression, which may be one of the pathogenesis of the HCV related HCC development.

Keywords HCV infection; CD81-Huh7 cell; MAPK/Erk signal pathway; PTTG1
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A0 B g A e B R L AR PTTGL 5 ) 40 i & A=
Z IG5 ik R, TR HCV 1B H G T 40 i 9 1 12 Wi
FIVRYT R

1 Hi&
1.1 fpEsE
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W T —a (IFN-a) 1 A 32 [ Schering—Plough 2\ ] , i 7
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W N5 By 400w L 1 40 M A TR R (107 A4S 4E ) F1 10pg 1A 41
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AL, PTTG1(DCS-280)—4i 1 H 3 [ Santa Cruz 2P HARA R
7y 7 ,Erk1/2 mAb Al phospho— Erk1/2 mAb 2 [ 5% [E CST
N

WCAE AR, A MR S AR R IR A IR L AT iR S
FEY) 4°C 18T 120008 250 71850 10min, U5 7% ,BCA
BT G AT B R B, AR R T IR Y MRk
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H B A 2 B R G Ie SR, i Sese iy A 3K
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A0 R RNA $2 30 H (093057 Trizol , LA & RNA 3% %% 5%
K cDNA A F 1 3% 5% 5% 320 57 & SuperScript 1T 1ST strand
cDNA Synthesis Kit ¥J1 H 3€ [ Invitrogen 2 7] ,SYBR Premix
Ex TaqTM Perfect Real Time system W [ # [E K% Takara 2%
Al SR TR E I BT R A A B, W3 1,

FIH ABI 7300 %! PCR 1%, J™#% 4% It SYBR Premix Ex
TaqTM Perfect Real Time system i ] 45 #F 17 52 B 3 & PCR £
W, B AREAR B0E 2R BE (CO ST AR DN 3 %, AAC, T AR 4
GAPDH (13 ik R bR Ak B 09 55 5 i A X 2R3k 48 fk DA i
fEEEHFE N ZER

% 1 Real time PCR EE#ill HCV B # /5 PTTG1 mRNA
RIEER HCV mEHEMASIY
Table 1 Primers used to detect HCV RNA and PTTG1
mRNA levels before and after HCV infection in
CD81-Huh7 cells by Real time PCR

H i 5 519751
Em 514 5-TTC AAT GGC ACA GTC AAG GC-3~
R 514 5-TCA CCC CAT TTG ATG TTA GCG-3"

Em5H#H 5-TCT GCG GAA CCG GTG AGT A-3°

GAPDH

HCY
Fuh7 4100 (2) 25 Ho B 4100 . % B i B 00 T, 6 HOV RHEIH 5-TCA GGC AGT ACC ACA AGG €3
JFH-1 RNA % 4% 38 %2 i) CD81-Huh7 240 3 ; (3) 10d .50d. sy 5 ~CCC CTG TTA AGA CCT GCA ATA
100d .150d 40 5 . 4% %] & HCV JFH-1 RNA % 4t J5 8% 7% PTTG1 ATC=3
10,50,100,150d £y CD81—Huh7 41}l ; (4) IFN—-c 4b 78 4] . [l 5—TTC AGC CCA TCC TTA GCA ACC-3°
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2.1 Real time PCR E&# Il HCV B #/5 PTTG1 mRNA
KEHRIEE

Real time PCR E B4R Bon, 5AR YA LA HCV
JFH1 RNA #: %% 10d J5 ,CD81-Huh7 401 8 4 HCV RNA /= &
W i 45 w5, 17 IS PTTG1 mRNA 7K - Y 22 1K o s A7 1 d 48y |
BA 2R (3.9840.54 vs 1.0+ 0.0 X[ I8, P<0.05), H %
Y S 5 A H —HAAT EKEHJE PTTG1 mRNA #4587k
5 HCV #5870 )8 TL A (B 1),

& PTTGI mRNA
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Jiiul 10d 50d

100d  150d
2]
1 JFH-1 RNA B#§i/5 CD81-Huh7 #ia s HCV RNA
# PTTG1 mRNA RiZ# %7 (Real time PCR i% )
Fig. 1 HCV RNA and PTTG1 mRNA levels before and
after HCV infection in CD81-Huh7 cells (Real time PCR)

2.2 Western Blot i£# B 87 /5 PTTG1 #1 Erk1/2 &8

KRk

A B A HCV B YL T /S PTTGL AN Exk1/2 & A
Ik, RGNS Actin 1Y K 35 bR i L PTTG1 .p—Erk1/2 0
Exk 1/2 B A4 26 54 MR8 Exk1/2 (9% 5 bR AL p-Erk 172 1Y
AHXS FR ik Actin fE NS IR T A LI ER 3 Ik 5k
9 CD81-Huh7 40 th4¢ ;HCV ERYL 40 i b PTTG1 & 1 5&
FRAKCOE BB TR B W 22 F (1.840.30 vs 1.020.0
XTHRP<0.05), H HCV BG4 g ) Erk1/2 8% 2 1k VE FH B
Wi, HAREFEMEZER (1482031 vs 1.0+0.0 X it P<
0.05), HEHAZ M E Ekl12 RARLEFEZR(E2),

2.3 MAPK/Erk #l4I%I PD98059 T il PTTG1 k&

O % BN 6 K I MAPK/Erk 10 1 7] PD98059 %
PTTG1 1 Erk1/2 B FRIRFZ M, BIEH S Actin R IEIR
Hefk PTTGL F1 p—Erk 1/2 (40X 3k i, Actin fE A NS 1]
A SR ¥ E A 3, MAPK # i (MEK1/2) B 30 5 51
PD98059 il 2% Hy, % 40 M A1 HCV B 50d (14 240 L, 5 2 PR AIG
T Exk1/2 (B RAE/EH (0.28+0.07,0.54+0.06 vs 1.0+0.0,P<
0.05). 734k ,PD98059 + T 1125 HL F% 4 g 5 oK + 70 19 25 L §%
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Actin “- -ﬂ

e 75k HOVEE HOVIE HCOVIEE HOVIE
AN M Hxlod  fesod  Hel00d #k150d
415
(a) Western Blot & #ill HCV Bk £ 81fE PTTG1.
p-Erk1/2 #1 i Erk1/2 EERIFR KK F
(a) PTTG1, Erk1/2 and p-Erk levels before and after HCV
infection in CD81-Huh7 cells (Western Blot)
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EEHMA FA R
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15

(b) HCV Bk 8ifE PTTG1.p-Erk1/2 M8 Erk1/2 & 8
BRIt TR 52 (*P<0.05)
(b) Relative expression of PTTG1, p-Erk1/2 and Erk1/2 before
and after HCV infection in CD81-Huh7 cells (*P<0.05)
2 HCV E& EVE PTTG1 #n p-Erk1/2 E HHIFRIX
Fig. 2 HCV infection up-regulates the expression of PTTG1
and p-Erk1/2
MR L PTTG1 B R IAKCOF BRI, A 35 1 22 57 (0.34+
0.09 vs 1.32+0.04,P<0.05), [+, PDI8059 1 HIJG ,HCV &
¢ 50d LR PTTG1 3k b8 3 o I 12 4% 41 i) (0.81+0.02
vs 1.36+0.08,P<0.05), {H /&, PD98059 & HIJ5 , K il %5 Ha % 41
JELFT HCV B2 50d 40 8 Erk1/2 RkKF, JFR HE R
AT (A 3).,
24 FHiFE-oxf PTTG1 #1 Erk1/2 &iX HI50g
RT-PCR ¥ £ 1 TFN-a H 3 HCV & Z 40 g J5 HCV
mRNA #%5%7KF ,GAPDH 1E W NS AT S 42 3 IR AR
HCV #3046l 77, IFN -« 34 HCV B0 )5 , 5 M) 7K

27 Im



] jcmik

4@7
ﬁ\ B it X (Articles) R S4R 2012,30(13)
ﬁ.ﬁwmi REVIEW
HCV
GAPDH
INF-a - - + +
A AR S HOVEE HOVgssod
M 4 +PDY80SY Pu50d  +PDYROSY 50d 1504 50d  150d
415 HCV ki
(a) Western Blot i #:ill MAPK/Erk #1#l 3 PD98059 % 415
- N 2% 7k T H9 B
PTTG1.p-Erc1/2 718 Erk1/2 28 RikA ¥ R (a)RT-PCR 7% #l CD81-Huh7 41 HCV mRNA 7k T
(a) The effect of MAPK/Erk |nh|b|t0|.' (PD98059) on (a) HCV mRNA levels in CD81-Huh? cells
PTTG1, Erk1/2 and p-Erk1/2 expression (Western Blot) were detected by RT-PCR
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(b) PTTG1 #n p-Erk1/2 & B 818 3 R3% £ (*P<0.05)
(b) The relative expression of PTTG1 and p—Erk1/2 (*P<0.05)
3 PD98059 #M &l Erk1/2 BiER 1L BEMT T HCV R SRR
PTTG1 &ix i
Fig. 3 Inhibition of phosphrylated Erk1/2 abolished the effect
of HCV infection on PTTG1 expression
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5 .3 (0.2620.05 vs 1.0£0.0;0.22+0.06 vs 1.05+0.09 Xf & | P<
0.05, 8 4) . IFN-a 4L 5, PTTG1(0.23+0.05 vs 1.0£0.0;0.19+
0.04 vs 1.13+0.10 X & | P<0.05)F0 p-Erk1/2(0.25+0.08 vs 1.0+
0.0;0.25+0.05 vs 1.01+0.21 %f &, P<0.05) 3 ik 7K F-th HH B
WAL, HA BT (B 5),5(h)) . £ 58Rd 2w
B Erk1/2 AKE T2 R
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N 28
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(b) HCV a3t ik & (*P<0.05)
(b) The relative expression of HCV (*P<0.05)
4 IFN-o & RAFREHNES
Fig. 4 IFN-a inhibited HCV replication
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14 43 85 1L 5 S A IR T A Y R E  PTTGL £ ik H
DRI LRI R S | g B E R G R b SRk
I AEAH I E # A EU T R IK R $E78 PTTG1 5 3 28 g 1 )%
R PIA L0, (RS & L PTTGL By i 4 6 5 K i
TR R0 LGS AL 00 R B U H A S A B A5 R ) &
B PTTG1 J2: 5 Bhia 5 B M 56 B T 205 5 L 5 PTTGL 4
T 0 TR e A WL A 5 T ek A 0 A K R IR AR
PR B AR M (0 & A B0 A0 R T SRR Y STk AR TR
M PRI T PITGL Wy 2RIk 1 00, i HLAE A5 K 8l 4 5
g5, ORI PTTG1 siRNA AT L & 2 0 BT 6 0 A= K, 4R



] jcmik

#E S 2012,30(13)

538 32 (Articles)

PITG AR -
PEKLZ o —" a—
Ek12 o —

IFN-6¢ - +
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HCV gk i
4151
(a) BEA & Nk 46 CD81-Huh7 # ke PTTGH,

p-Erk1/2,
B EkK12HMEZEARIEKTE
(a) Protein levels of PTTG1, p—Erk1/2, total Erk1/2 and actin
in CD81-Huh7 cells were examined by Western blot

1.4

1.2 -

B PTTGI/Actin

=

. p-Erk/Actin

=
=

=
o

H A FRIE

=
'y

=
(%)

bl
* *
i i
0 . " . )

HCVI#GL50d  HCOVERL50d  HCOVEERS0d  HCOVIgERL150d
+INF-a HINF-a

ik
(b)#R#E A S Actin B3R XK FiR#EH PTTGT #1 p-Erk1/2
BB 3T R X2 (*P<0.05)
(b) The relative levels of PTTG1 and p-Erk1/2 are
normalized to actin (*P<0.05)
5 IFN-a[&{% PTTG1 #1 p- Erk1/2 #3& &K F
Fig. 5 IFN-« inhibited the protein levels of PTTG1
and p-Erk1/2

PTTG1 i & 3k 5 17 1 & A b i 5 8 HH CUY AR BF 5 1) H)
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AR A A o, FEPRANSLE A S162 37 45, 7T LB MAPK B iR
LR 1 5 S P A 71O B = 1 R e | P U
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T A0 gD Erk 55 0036 LR B 0 R R TS | ELIT 8
MY Erk 5 507565 HCV RGeS U A 0, R, HCV
JEYL 7 3 MAPK/Erk {545 300 09 T WiF 0 F ML i ok, &
F5E % B, PR AN HOV B YL G PTTG1 223k B & 380, A B 2
Erk1/2 EABERILMEH IS E, HTHRFEMEH ooV By s 6
[A IS LT PTTG1 19 2235 A Erk 172 (B RR 1k, 1 EL, H MAPK/
Erk #0046 70 B Wy Exk1/2 B2 AL LU S, LR A PTTGL 52 2 i 3
Ml . RS2 oR HCOV YL 5 R 2L N PTTGL 3t o
23k 238 3 MAPK 3248 h Erk 172 #7109 300 52 PLAY ; MAPK/
Erk {5 538 % 89 76 AL 78 HCV A & I 41 g B9 & 8 i A2
AEEME, BILHEN 4T HCV A I 19367 Erk1/2
AR — WS AR (E S DA A G

4 g

AR ARSI HCV B G 1T LL 5 8 MAPK/Exrk 15 538 [
HIBERR AL U — 2 S BUR R SE N PTTGL MY 3A3E N, 3% ] fig
NS HCV B T80 HCV AH G T 4 g & 2B 19 43 T Bl
Z—. K, Erk1/2 7] et — 4ok HCV A DGV AT 4l i i i
J7 I B T AR B — S OCE . R LT HE -«
A8 FH AT LAAT A i HCV 9 78 &2 i, i B W HCV 3 HCC
HME MERG TR, ABFSE & I INF—o 75905 HCV 95 25 & 1 1 [7]
B, WAl T MAPK/Erk {5538 B i W R Ak, F— D4 sh 171
e Z 0N B 29 7 I HL I 52
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