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siRNA F# ski £ E B9 FE % A BFiE HepG2 40 i 4 4 # Th ¢ B9 52 Ml

AT AL R R R AL R ABERAER
5 BRI AR AL S S 0 TR AT, i 200433

[(HE] B &t & M4 xH B 2 B ski 9 siRNA 2 F F B 3 2 AP HepG2 48 B, 9L 2 3 3t HepG2 41 it 3 74
MBS R TSN E T EN Y, TR A R A R E R E skith 3 SIRNA 2 FHF AL & F 8 F A
E BRI 4 % HepG2 400,32 |l L Bt € ¥ PCR 3 1 Western 0 3£ # M 40 f b ski 22 B £ mRNA K P& @KW T4, &
A MTT 3% foif & 40 B R A 4% %2 ski-siRNA W HepG2 e 7 A B TS ME it BT R L, &5
3 3 H R ski-siRNA HH B0 H T ski ZF k3K, UL siIRNA-B 0 # 20 R & 47, T 5| 70% ., T L& 2 3 6 5] i 2
K.ski kKBRS THEMYE, %% ski-siRNA B HepG2 A ML B 7 6k 7 A B Z 2| & (P<<0.05) .S A A B R, & W
PRI 2 b, G50 ¥ m ski EF M SIRNA A F A BT LA RS A BT HepG2 @M £ K, 3N S @
MERRD EMERE TH ki BRWRE AR ki TREFBHRTH -NBERAL,
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Effect of ski-siRNA on biological function of human hepatoma cell line HepG2
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[ABSTRACT] Objective: To design and prepare siRNAs targeting ski gene and to observe its influence on the biological
functions of HepG2 cells,such as proliferation,cell cycle,apoptosis,etc. . Methods: Three specific siRNAs of ski were designed
and synthesized.and were transiently transfected into HepG2 wvia cathodolyte liposome transfection method. Real-time PCR and
Western blotting were used to measure ski expression at mRNA and protein levels. The cell proliferation was assessed by MTT
assay and the changes in cell cycle and apoptosis were evaluated by flow cytometry. Results: All the 3 specific ski-siRNA(A,B,
C) effectively inhibited the expression of ski gene,with ski-siRNA-B having the highest inhibition rate(70% ). Furthermore, the
ski expression had a decreasing tendency with the transfection time. The proliferation of HepG2 cells was markedly inhibited by
ski-siRNAs(P<C0. 05) ; the number of cells at S stage was obviously decreased, being 2 folds that of the negative control group.
Conclusion: The siRNA of ski gene can effectively induce growth inhibition of HepG2 cells and reduce cells of S stage, which is
possibly through down-regulation of ski gene.
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Ski HE K Stavanezer % T 1986 4 F 4G 7R I JERFEY)T AR SR = 1wy ST R R, Ski 7R

YT B LR A0 B I R B Bratislava77 (1909 ik
b AR, SkiAE N AN IR E T, R 2
AW YE, 2 5N 2 B A2 B B R, Sk
B R AL BT BOTGE-R) i B 0 3 25 61
FER 0, el A Smad KR E A WOk 4 L
TGF-R % 4 i A A fr 3 il 4 FH 0, 55 b8 1 k2R R
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JHH 9 HepG2 4 M v s 5 4604, R Ik & N IE W
g 102 (18 £ A A 887 Ski 5 1 R ARG R
jZJE)J Pr LA ski K& DXL AT AT 68 B R 9 VAR 0T ) T 2 B
R BN ski HEB RNA T80 80K B9 N H 76 Mg
WIT IR AEEE L, AU FEZEUE ski-siR-
NA #H] HepG2 4 i ski K& K 35 K o6k 41 a7
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L1 ##H AN HepG2 h 4 525 % &
7 s hski-siRNA J7 41 i B35 912 7] & B MEM W
PR IR 3 opti-MEM K Il 35 9 & 15 97 & (Gibeo 24
Al 5 A AR I 22 M BRG] ) 5 0. 25 %6 AR H
Mg 5 -BE 8 % (10 000 U/mb) (L i 0 24 )
TRIzolik |, — Pt B-actin (Sigma A ) 5 # G i 7
Lipofectamine 2000 (Invitrogen 2 #); RevertAid
First strand ¢cDNA synthsis kit(MBI Fermantas 23
#]); Syber Green Mix (ToYoBo A ) ; 5Z i PCR
SKI. A Z H p-actin 514 ( b TAY) TR+ R iRk
A MR HE]) 35 X 8 H R R (Promega & F)) s — Pt
SKI(H-329) (Santa Cruz 2 ) ; L3 HRP #5id
THU(PTGLAB 2 w5 2% 5 7 i e okl A= i3l B
B 1 BSA(Tiangen 2 ) 5 % 95 CI b 3% fe AT il X 71
CEEIEE TR A W] ; G BIEEC I L L Ok L HL e 3¢
' (Bio-Rad A #)) 5 % 3% BB 4% 2% % % ) ECL (San-
ta Cruz A #)) 5 8 F R € & X (Eppendorf A #]) ;
Model 550 Microplate reader (Bio-Rad A #]); An-
nexin V /FITC k5 & GR I EL L A A 5 PT 4
BEHCEWEETE A T i A A (BD A ),

1.2 Ski-siRNA ¥e /7 7 893831 5 & & R4E Gen-
Bank 2 i ) hski mRNA(NM_003036 ) 4 K541,
WA siRNA (3% v R W), F] A Invivogen 2 7] Wiz-
ard FEIKAFIRE 3 4 21 nt 19 ski-siRNA J¥ 41,
I EAT BV I B, H B L B R AT B A
A G R, R % GAPDH FH P, v S 1 6
FH T M 000 B e e G A0 2% A 5 B0 M ok R T
BRARRE RS, AR CRUA I SCHE) ski-A
(start:2 566): CAG UAA GGA GAC UUG AAA
tt;ski-B(start:1 278) : ACA GCU UCU ACU CCU
ACA tt;ski-C(start: 2 364) :CGU CUU ACC GUG
CCU AUU Att; Non-silencing (B ¥ % ) . UCU
CCG AAC GUG UCA CGU tt; GAPDH-silencing
(B XD . GUG GAU AUU GUU GCC AUC
Att ., JH Blast #4757 41 Hxb, B1 2 % B siRNA
TP A ski A5 D DL ACHE 40 M Py ) G A i DR AT
W b 1) I

1.3 @RI FERS WEPEUL HepG2 411,
37CAMA R PR £ 10 % i A ML L 0. 5 %0 7
HERE R M MEM R B 77 2, B 37°C L5 00.CO,
WM E EKS 90 % % BN AL A, B g 1 d
£ T INA S IR P SUR L

L4 @miess i #Qar 1 d I HEKYN
HepG2 4 i LL 2 X 10° /4L 1% % FE 2 M0 T 24 FLAR,
THiAZE MEM K 9535 (10 B FBS) ¥ 72 ik o, £ 4l
N Rl Ik 80 V0 N BEAT He Y, T A S UL ik A Li-
pofectamine 2000 3t B 45 ¥ 47, siRNA 3K 24
127 nmol/L, S5 43 Ky 93 %5 B4 | BH 1k 0 B4
ski-A 4 . ski-B 40 ski-C A, FHK 3 MEAL.
938 Lipofectamine 2000 &5 ¥4 X3 40 Jg () 2 157 , %%
P58 h H i oE R R

1.5 S8 &% PCR AN ski mRNA K85 & ik
¥t 24~36 h 5 3T R 3R WL, PBS ¥k 3 i, TRIzol
SR PR HCE RNA, RNA E&#J5 .l RevertAid
First strand cDNA synthsis kit #47 RT-PCR,20 pl
ERT 1 pg RNA B 8 5 2E il cDNA (H
ddH. O Fike 5 £ 25 HD) . 1 L cDNA R 5 45, 43 ) 6f
ski ZEPKIFI B-actin N 2 @EAT 5L B PCR 9758 . & B A&
M cDNA 5 pl, 2 X Syber Green Mix 10 ul, 10
pmol/L EFUHE5I## 0.8 pl.ddH.O 3.4 pl, ¥4
ZAE 0 95°CAME 1 min. Ffi 5 95°C 15 5,60°C .1 min
fEFR 40 KL, 72°CHEAR 5 min, ¥ FE R 98645 5
R s i AF R 4> AT ) B ABT A ) 7300 8K B
PCR X581, Al SDST. 1 8 A4 % &5 5 32E 4T o 51 A1
SN, BAFER R 2 ANE AL I Bractin /EA K
Z A 3 K, T Co W, N A R E Rk
(AACO HEAT 52 2 70 B, 4% B 2722l 1 ¥ Sk & s AH
b VA R s < T O 2 9 7 5 OO 1 g
(Vo) =(1— 25 4l ik & /) VX 41 £k 7 X
100%, M4 AN KIE cDNA ¥4, N FH ABI 2 & )
SER 52 /1 PCR W i 8 F Primer Express 3. 0 &% i1
514, Human ski: L5514 5-CAA GCG AGT
GTT TGT AAC CAT GTA G-3', Fi#f 514 5'-CGC
GGC TTA CTC ACT TGA ACT-3'; Human B-ac-
tin: L3514 5'-CTG TCC ACC TTC CAG CAG
ATG T-3", Fif 5149 5-CGC AAC TAA GTC
ATA GTC CGC C-3'; Human GAPDH. L7514
5-GGT CGG AGT CAA CGG ATT TGG TCG-3',
T sl 5'- GTG GTG AAG ACG CCA GTG
GAC TC-3', 51 Bl TAY TREARRSH
B A & e, H ddHL,O ¥ #8 G, A 393K 52 10
pmol /T 5

1.6 Western ¥ 4 0 Ski & & KP4y &k %
FECHT IR 7 0 HepG2 40 B 147 4l B (6 ALARD) | %% %
CFHR R R R 1) siRNA F B, 2 BIFER Y SE 0,
48.72 F1 96 h K 4 &R M 0K b 2R 4h L, Brad-
ford % T Wi 5o i G-250 Yeh, LA I3 1 28 11 BSA
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hy bR HE G BRI bR v 2R, AR AT R e L W
AN TR BE R RE i FH B 1 2R AR R R i IR — Ik B L O
A 5 X Protein Loading Buffer, ##f 10 min, 1§ &
FI7R s PE, —80°C IR A7, BE/NUKIE 80 pg & H#
¥, PreStained Protein Ladder & Marker #nifE , 3F
17 8% SDS-PAGE., B i HH ik g .2
[N SIAETS A 2 Sk Viib 2 YISk RISk il
1%, RIS B M AL R i 2 N AL,

1.7 MTT EAen e saE ) B HE KT
L 0. 5X10° /L% BE R 96 FLAR , 4 40 i il
FEITE B 80 %6 ZeAq I BEAT 5 g, U5 ik KA H AT, 43
WAER G 2.3.4.5 F16 d. AN 5 g/L i) MTT 20
pl, 37T°CHEGHER 4 h, FE B IR, B LN 150 ul DM-
SO, # ¥ 10 min, 5E B M5, AR 570 nm
JCE EAH (D), [ 3O AL, Rl 3 AN AL, SR
3R, MPARIEE D =Q—FR]H D
5 /% AL Dsro fH) X100%

1.8 CARX e Kt m e B8 R g
A, 41 o — 5 40 0 & W —~PBS Wk 3 ¥k——20°C Fild 2
FE[H 2 1 h—2 000 X g,3 min—>PL(&KE 50 pg/
mD BESE Y 40 min— U 2 40 AR W 25 040 i
aa

1.9 AXmie RA N 4o e 8= 40 M4l G
WALE B E E L, Annexin V /FITC iR 5 & 6 40 g
HEAT XS B Y 15 min, T 2 40 SR I -5 19194
T4 A L

Mr(10") !
100 —

L10 %t FAE RNz £ KRR
SPSS 11. 0 %A A1) A AR ¢ K6 50 K L A3 o
S P<<0. 05 RoR 2 RA G ¥ .

2 & B

2.1 siRNA 2t ski 2B mRNA #93p#14E A S
PCR 4 R W75 siRNA # % 36 h Ja, W] @ (0T
HepG2 4l A ' ski & B 1) mRNA £k K (P<<
0.05) o siRNA-B [#F P8 2 J 5o, 5 93 4 % e
HLEIHI R IE ] 70 % A4 (B 1) 4 T 5 g4
2Ty Re SE I R gL

121

1.0 F
08 F
0.6

AL ]

Megative Positive siRNA-A siRNA-B siRNA-C
control  control

Relative expression

B 1 SEEERE PCR AN Ski £ E FRIAKF
Fig 1 Changes of ski mRNA expression by RT-PCR

* P<C0. 05 vs negative control; n=3,7+s

2.2 siRNA #F ski @ 6474 /E A Western B
2%l 2 A H A T SR L A R 7R sIRNA-B #
Y I BE 40 15 7% I 1] R AE G L ski £ ) RIS B R
B % (P<<0.05), WK 2,

2 3 4 5
— Ski
T ———

2 Western EJ i 5542 Ski & B R{iEKFE
Fig 2 Ski expression changes at protein level by Western blotting
1:Negative control;2; Transfect 0 h;3; Transfect 48 h;4: Transfect 72 h;5: Transfect 96 h

2.3 siRNA 2t HepG2 @ fedg 5 69474 siRNA-B
Hge)n A~5 d nf W HepG2 40 LI 36 7% 1 B 2 R
FE(P<<0.05). 5 & A0 A AL .5 d 41/ 406 2%
LB T 61.3% YT 6 d I, XS 4 g B i) 40 A
TGN CE 3).,

2.4  siRNA 2 HepG2 e Al 1¢9 %% siRNA-B
Mg 48 h 5 1) HepG2 41 i 55 B 1 X ML L #2, H S
W4 M BT o BN 43, 55 % BR A 22. 3%, Ui BH 41
i P A2 A 52 3 T

80 ok =+
g;_‘
§ 60
i
g w :
B
E 20

0 L

2 3 4 5 6

Transfection ime #/d
B 3 siRNA ¥ HepG2 4H B 18 55 89 0 #1 /£ B

Fig 3 Ski-siRNA inhibits proliferation of HepG2 cells
* P<C0.05,* * P<C0. 01 ws negative control; n=23,7=%s
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2.5 siRNA # 5 HepG2 @@ /A= 1Hil Annexin
V-FITC/PT X % ¥t X 2> #1 A& BL. siRNA-B #% 4t
HepG2 48.72 h Ja , H- 38 724 i (19 ¥ 43 Lo AN b BA
PEXTHRAIAL B T 3 AN E 2 AL R AR

3 3 it

puy

WFFT R B Ski 8 1 H AT (€ 3F 40 f 3% P 5 A6 1 £
o BT P AR R A S L BT DL D6 20 B
A 40 M 1 W Smad B A IR A B R S B IX —
IhEE .1 TGF-B-Smad$S #% 5 #% & CL 415 Ski 30
ERKX BB BV R EZ " R, K ® IR
i 9 7% Sk 7 R e A R RE T I AR R R 1
— LA NRVE 2 IR P R R L LR L
B T R PR AT A R 2 R
Ski [ 3k & 55 RO FE IR SR B R LR LK
W e TG AN R IR R 5% 2 U by T, Ski 7
DB B AT E TR R AR A 0 B sk A
(1 A 25 A7 il 2k B 4 v L 6F Ak 2 1 10 O
Ski &t TGF-R I ¥ i) 32 2 1k i £ Y 1, & 78 ik g
KA R Z S TGE-g Xt i 8 1t X & 1E H
CRUM D, vh 5 W00 0 2 1 R A B ) 2 [A) S A5 A7 AE
FHE KRR A H AT T B 2% S0 B R R,

SIRNA T I 4 A S — Bl w24 RF 57 10 2k DA e 8K
FB. 5 H MK mRNA KR AN A, &
S A& mRNA K LB ERE AR EE, A
SEEO AR SIRNA 1B S 0, ) AE 28 3 et I
FEARAME 2 4 5 3 ) ski-siRNA 581, F) F BH & 1
JUg A e G vk e N N9 HepG2 41 i rp i ik 512 i
PCR Fl Western E[J 5 $ A ¥ Wl #% 4% 5 ski &
mRNAZKFFIE 7K RIE S50 B iE 53X 3
XA B nl PR A AR L e BL B A Ak R
s, AT R s, 4 ski 2N TS HepG2 4
JfL A 2 Tl R 5 T I IE 9 8 O L sk S DR BR S 3L
T2 10 14 5 1) B R R I 99 L AR G 4~5 d S 4
T TR 280 % 3 B dz v o UE B T Sk 7 A2 2 4l i AR K 4y
TR EZEER, HERME TR RN AHE, K
Ji DR AT i 40 B R AR R T AN R Tl i
) VE FH B 45 3, ski-siRNA X 8 75 42 3875 A A
A RE B G A 3E A T P LU W) R AR A
Ski X P8 T ¥R EE AL R TR RO

DL b s iE— P R AT L ski K& B 45 T 98 1) K
AR B PIAR G, 6 AT RNA T4 7 LA 24 i
i )T A0 B 1) SO e G B K i R YR T O R )k —
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