534 B 19 1
20124510 A 15 H

= E BE R ¥ ¥ MR
J Third Mil Med Univ

Vol. 34, No. 19
Oct. 15 2012 1929

SCEEG'S :1000-5404 (2012 ) 19-1929-04

&

<l
oY

SIRT1 £ [F T B35 5 BT 92 40 i 2 L R Eo AL

RAEW EFL KRB, E |, % 48
400014 FPK, TRERIK MR L E ERRLRE)

(400016 FPR, i BRI I Y BG40 TR W) 2 B I R SR %

[BE] HM BRI SIS B85 B F 1 (silent information regulator] , SIRT1 ) 3 PR 3T 2R %) J1T- 987 21 Jitg %
ferszmg KL . Jiik @RS shRNA T HHE AR m IR SIRTL 1933k, JFil i) Real-time PCR I Western
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Silent information regulator 1 gene induces aging of hepatocellular carcinoma cells
via pS3/p21 pathway
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[ Abstract ]
(SIRT1) on aging of hepatocellular carcinoma cells (HCCs) and its mechanism. Methods SIRT1 expression
was targeted by lentivirus-mediated shRNA interference technology. Effect of SIRT1 on aging of HCCs was

Objective  To study the effect of lentivirus-mediated silent information regulator 1 gene

detected by RT-PCR and Western blot analysis, respectively. Proliferation of HCCs was assayed by BrdU-
labeling test. Cell cycle of HCCs was displayed by flow cytometry. Aging of HCCs was observed with SA-B-gal
staining. Aging-related pS3 and p21 proteins were demonstrated by Western blot analysis. Results Lentivirus-
mediated shRNA significantly down-regulated the SIRTI mRNA and protein expression levels in HCCs. SIRT1
suppressed the proliferation of HCCs with a suppression rate of 70% - 80% , and significantly induced cell
cycle arrest at stage G,. The proportion of shCont-, SIRT1- and SIRT2-infected HCCs at stage G, was about
(42.29 £0.36)% , (69.20 £1.24)% , and (65.86 +1.75) % , respectively. The aging-related B-galactosi-
dase-stained HCCs were significantly greater with a positive rate of 40% —-50% (P <0.05), and the aging-
related p33 and p21 protein expression levels were significantly higher. Conclusion SIRT1 promotes the aging
of HCCs possibly through the p53/p21 pathway.
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1.1 ##

N9 SK-Hep-1 #1 HepG2 40 it &M H ATCC ( American
Type Culture Collection) , A% %t SIRT1 #) shRNA ( shSIRT1-1
F shSIRT1-2) (1) 18 %5 7% i k7 28 44 pLKO. 1-puro & B Sigma-
Aldrich 24 %] . SIRT1 HifAk . p53 .p21 ,B-actin Hk (A5316) ) H
Sigma-Aldrich 24 7], BCA i &k B = R A, AR i 4k
W1t (horseradish peroxidase , HRP) ¥1ic i) 3P Hife 1eG Hrik e B
GE healthcare 23], BrdU iRX77 &0 B 2 [RA A, 0% 510
£ F1 SYBGreen ¥ B ABI A ] .

1.2 F*%
12,1 #iffads o7 HepG2 #i il R G52 T & A 10% i 4R 1l
H 1% /5% 1 MEM B3z 5 b, SK-Hep-1 4l R 577 T
T 10% BR 4 LG  DMEM 1557 3 46 & 5% CO, 37 C g
ARG
1.2.2  Western blot ¥l SIRT1 ,p53 .p21 & YA gLy
L, PRI 20 M 1S BCA YRR IV . 30 g SEEAE
BT J5 4 8% SDS-PAGE ik, ¥R 4% % 2 NC i, 5% i
BUIRBIEA] 1 h,—$i 4 C I & $ K& (SIRTT HT 44 1: 3 000
i B, p53 .p21 HifA 1:1 000 5% ) , TBST P 3 ¥, BHK 5 min,
ZHUEIRPFE 2 h( ZHih HRP AR i 9414 1gG 1:3 000 Hi
BE) , TBST W5, ECL 5 5% . LA B-actin HNZ:,
1.2.3  MAETEA 0 RNA THHAR 35K shRNA Byzk
A& pLKO. 1-puro ,pLP1 ,pLP2 .pVSVG 3£ Yt HEK293FT 4T, &
S TR TR 5 2 % 1 A 25 o T BE A £ 34 shSTRT1-1 il shSIRT1-2
H& 97 , [RIEFAZE 3K scramble shRNA ( shCont ) {18 95 B 7E M
[ R, DASR AR FRAN A A28 0 B 0 5 30 o o B Ve 4
WAL IR, J8 s SK-Hep-1  HepG2 4 il ok JL Ai7H 2t Jfn 42 2
6 FLANMIH , B FLEERN 1 x 10° A0, B T 37 C 5% CO, ki
FEEFR 24 W5 JHE R 8 o/ml REENMEFN 10% FBS 11 4H g s 57
TR T T I AH L T B R AT R, Y IS 72 h B4 A AT
Western blot 7 .
1.2.4  Real-time PCR XS EREL  JH Trizol 42 HUAN MY &
RNA,20 pl @i 55 [ WK &R . RNA 1 pg, Master mix 4 pl, DEPC
H,0 #M5% . RS T4 R :25 °C 5 min,42 °C 30 min,
85 C 5 min,4 °C 5 min, HL1 wl cDNA,fil A SYBGreen 10 pl,
Forward primer(10 wmol/L) £% 0.4 pl,H,0 7.2 pl, {R2) 5
TFHNEAE R 95 °C 15 5,60 °C 30 5,72 C 15 s, 33} 40 ME
o BERIMZ o HT AR IR P =X, s i 48, 45 R
R H—IESRIR PCR RS IELT . SRS YIRS BEE,
HE 3R BOLTFHIE.
1.2.5  BrdU frich ik 46 I 40 i 35 5 EL AR A e IR )
YA AT o RS R A 20 M SK-Hep-1 $% #8 6 000/fL 1% 41 ff]
BAERDT 96 LR, 557 48 h S5 BrdU (A9 R 30 ng/L) ,
37 CWEE 6 hy IR, A FixDena37 F W = HIGH

30 min [E5E 41 M, B BrdU-POD T fE ¥ BE (1:100) 45 4
BrdU, BAPEXT B8 i PBS sk I , =W E 90 min, BEAR{UEAR,
BERCRHT A ) DNA A5 56, RIVRN 20 i ) 184 7B 56 AH O
1.2.6 i 2 40 J 4S04 0 4 i JH) A ik shSIRTI-1,
shSIRT1-2 Fil shCont 29525 /3 7lJsk e SK-Hep-1 411,72 h J5
W40, PBS ¥k 2 YRJ5,1 000 r/min 2.0 3 min U EE 41 JE,
N70% CBEF —20 °C il 2 [ 20 o H— e o 1Y) At U2
JImA 500 pl %5 50 we/ml Ak ZWE (PI) () PBS, 4 CHFE
30 min, PR B AT _EHLRGI
1.2.7 FERTHEW g-2LIMTELe A RKRRER
IR AR 2 6 FLAR , 23 IR YL 335 shSIRTI-1 shSIRT1-2 FI
shCont FY18 5 7. YL 6 d 5 BEAT B- K I H EE YL, L
X-Gal JJiEH , 63 B R AR B-21 FUH T Bl fh 1L T 76 40 Jfa v
SR . THEC SRR AR M B
1.3 %tz

KA SPSS 11.5 G| 8¢, Bl LA x =5 FRon, IR AR B4
FLE T ¢ K56, Z2 A SA B A ) S PR 36 FH O 229307 -

2 HR

2.1 Real-time PCR #-m] shRNA 5 F#.38 %

#4555 shSIRT1-1,shSIRT1-2 il shCont )18 555 75 43 1| e
SK-Hep-1 Fl HepG2 #Hffi , /&4 72 h 52 I A & RNA, Real-
time PCR %% 3 . 7% 7€ shSIRT1-1 A1 shSIRT1-2 A% Zh #7 ] T
SIRTI mRNA {353k, 76 SK-Hep-1 4 i 31 1] 2243 W] 35 85% F
89% ;7% HepG2 4L, 43k 2853513k 79% F184% (1) o

120r mshCont
shSIRT1-1
100} oshSIRT1-2
B
% 80t
<
Z oot
g
E 401
o
7

201

0

SK-Hep-1
a:P<0.05,5 %} & shCont b
E 1 Real-time PCR #&ill & A4 A& SIRT1 § mRNA 7k F

HepG2

2.2 Western blot #1255 F 5469 RNA FHAE
7E SK-Hep-1 FI HepG2 2 4~ 4fi Jifd 1, 3 & shSIRTI-1 Fil
shSIRT1-2 [ 524 W M| 7 SIRT1 ZE ik (K 2) . 45
H RIS RTEEA T 1 shRNA B 2y 0 BR 1 96 40 g f SIRT1
BIRIR
1 2 3 4

m“*ﬁ—aclin(43x103)

1 2 3 4

1.2 G xf B ;2 :shCont;3 ;shSIRT1-1 ;4 ;shSIRT1-2
A :SK-Hep-1;B:HepG2
2 Western blot #illl Bt 3% i% shRNA 12555 72 h & 4A
R SIRT1 HEBKFE
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shCont shSIRT1-1 shSIRT1-2

SK-Hep-1

HepG2

B3 RBPBHRE6 A B-FIAMTHABNRZEHAMEL ( x200)

2.3 SIRT1 & B 502k * AT 7 2m e 33 58 64 49 ) 20
5Lk shCont 9189575 1) SK-Hep-1 41l fifg (100% ) A
I, BrdU #ic S5 435 3R i 7R Ji Gy shSIRT1-1 £ shSIRT1-2 {1 48
J#S DNA & Al B S 5% 2 $) # [ shSIRT1-1: (20 = 0. 62)% ,
shSTRT1-2: (31 + 1. 74) % ], 3l %43 51 24 80% F1 69% (P <
0.05) , 37~ SIRTI &35 TTER Y 40 i1 7 2 10 2 A1
2.4 SIRT1 % B .2 %t 20 it 8 2 64 % v
P AN A 23 W 4% SR @R, JB e shSIRT1-1, shSIRT1-2
Y G AN L) 540 T G, 1R 2% 44 ShCont 4Hi I LLER , 25 5
ARG #EE (P <0.05), W3 1, $#&/8 SIRT1 JEF LB E
FT G 4 JE B A

F1 RXEAAKNELERE 72 h 5 SK-Hep-1
AR (% ,x +5)

1T Gy S G,

shCont 44.29 +0.36 35.07+1.58 20.64 £1.58
shSIRTI1-1 69.20 = 1,240 13.40 £3.25° 17.40 £2.90
shSIRTI1-2 65.86 +1.75° 14.57 £0. 722 19.57 +1.90

a: P<0.05,%5 28 shCont btz

2.5 SIRT1 # B RBF 55 m b % %

SIRT J K TR 14 1T 98 240 M A% B A~ A I i, 9 L
B-1 FLWH T B (20T FR 20 M B R 38 (18 3) s AL 4% 3 4>
FRLHEFXT 200 ™4 Ji 3#E 47 W 4% 9 2 1t 43 BT 7R : 7E SK-Hep-1 4
e, Y% shSIRT1-1 ok, shSIRT1-2 11418 %% 27 ) 41 A 1) % 2. FH
P 40 B L X R AN i 258 6 £ 7 HepG2 40 i v, B 4
shSIRT1-1 5 shSIRT1-2 A48 95 145 it 240t F) 24 €00 BH 1 240 i 5 H
YIRAMEZEZ T 3152 (P <0.05,32), #&/8 SIRTL JTEKG15
FHHEAI A

R2 BEBFIETHLEMAENARS SEBBHES (% 1 5)

18T SK-Hep-1 HepG2

shCont 8.00+0.78 12.00 +0.82
shSIRT1-1 45.00 +2.51% 43.00 +£2.52%
shSIRT1-2 50.00 +2.52? 38.00 £3.00°

a; P<0.05,%5 % & shCont g

2.6 SIRTI WWHkFpHl REAN K E & pS3 Fo p21 89 Rk

pS3 HE UK EE TR I I B A A 2 15 R,
pS3 AT LAE 755 p21 93K, 5 1 EC AN ST BEL AT , DT 7E 41 Y
X R S HEAE . Western blot 45 3R g 78 #E SK-Hep-1 #11
HepG2 4fiffg i, SIRT1 K& R YT BR S W] 2 55 1 pS3 #5111 M p21
HEMRIK(E4) . 7R SIRTL FUBR AT GE3E i 845 pS3/p21 ik
BiEF TR,

«—SIRT1(110x10°)
«p53(53x10°)

—p21(21x10°)

—_
)
w
I
[
=N

«—B-actin(43x10°)
1 ~3.SK-Hep-1 4a jit, shCont ,shSIRT1-1  shSIRT1-2;4 ~6:HepG2 g
Bt shCont . shSIRT1-1 . shSIRT1-2
B4 Western blot 47 B %1% shRNA (8% H 72 h FI& A
Rarh p33 #1 p21 WEAKTE

3 it

SIRTL 18 25 Ff iR 1) 2B i Jad e vh A 14 o
FEM o SIRTL ZE R e 2 PR 21 21 e i & rp ik
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JKFHRIE 8, J6 215 T bR 4 M s T 24
S AR, SIRTL 7EZ R K (4 IR 41 21 b 2 3k 1]
SR H o A Ak B AN i | R R
Y R LR K Y A LN, 7E £ B
ik Jed £ i 28 0 AR X ARy 7 it 245 1) ek eg 4 g v STRT1 3%
B E . Ford 251 4RI SIRTI 33 357 LIE#E |
B RN B 1 K R AR . BFSY R B SIRTL 3 3o 3 5
p53"°T E2F1MT Bax" 7T AR A 0 6 P 400 L 08 T T
I, STIRTT 22 15 7K S s 376 4 A 400 0 20 76 5 T 3L o 4
i A 2 R A . BT SIRT1 7EHT
S T BT SR TR AR /0, 3 EL6E T SIRTL 78 AT B
m$%¢%ﬁﬁ%uowm%mﬁmﬂmuﬁﬁﬁ

ZUr ik K P B S8 5, SIRT f9 356 R 37 2K 7T LA i7%
%H%%%E%Mmﬁﬂwg$mﬁﬁ$m1
mRNA JKPAE PR A4 b s S 414 UIG . ASHFSE hiil
i Western blot 61l £ SIRT1 75 98 240 Ha v 14 185 %2 34
K-, SIRT1 HE R TUER S5 500 o) 17 M98 40 e 0y 494 4
I . STRT1 HE R LR 5 (9 98 400 11 B0 T 9 S i o4k
W4, LR SIRTI HTER AT RE 30 575 S 40 i 1k, 1l
R AL T AR IR 25, DTS00 ) T JHF980 200 6 £ 42 410
WARERE ST . FRATTaE—25 & BH SIRTI Wi Bk ] LA i ps3
HEAKEIF RIS T p21 3Rk, $2/R SIRTL PiEk
A REE T pS3/p21 BARE S AN AL, M SIRTL 4%
pS3 FEHIHLHMESTRA TRABISE

TR B 2 A AN L A IR AR, Hrpol
P SEFERE 7 50352 TR 2 L by LA Ay S i e
PR o TR 40 5 3 e — b 2 A WL 3 3 1 2
I R B T D)7 Ao Sk A, R MG o 0 5 TR - s
1 PR bR B P B A T S, T O S
Je B 3L RAY T SRR I o ABFSE 4 R SIRTT JE A
UUBR T REIE Ao 75 S 400 40 1 22 1, BT 5 23t 300 5
JHFSEE 20 B (R AR A B . AR TR B — W4 e T
R — B AE R PO 5% SIRT1 ik R 5 1937 200 it 43
BEI G ZR , LASYT T8 4 35 PR VA T B R B 0 40 T2 )
S

S 30k
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