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7721 2 STATS mRNA FIZE [ B 15, STATS mRNA k305353 5% 70.43% 43.02% 45.07% ,STATS 25 [ 33510
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Abstract: Objective To investigate the effects of inhibition of STATS gene expression by RNA interfer-
ence technology on apoptosis of human hepatocellular carcinoma cell line SMMC-7721. Methods  Three
siRNA eukaryotic expression vectors against STATS were constructed and transfected with lipofectamine™ 2000
into SMMC-7721 cells. The changes in STATS expression were detected by semi-quantitative RT-PCR and
Western blot. Cell apoptosis was assayed by flow cytometry (FCM). Results The sequence-specific siRNA
could effectively and specifically inhibit STATS gene expression at both mRNA and protein levels. The inhibi-
tion rates of STAT5 mRNA expression were 70.43% , 43. 02% , and 45.07% , respectively. The inhibition
rates of STATS protein expression were 67.45% , 37.36% , and 41.86% , respectively. At 48 h after transfec-
tion, apoptlosis rate was 25.61% . Conclusion siRNA against STATS5 can inhibit STAT5 gene expression in
SMMC-7721 cells effectively and specifically and induce apoptosis of SMMC-7721 cells. siRNA targeting
STATS has a great potential value in gene therapy of hepatocellular carcinoma.
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JIF8 20 I bk SMMC-7721 77 7£ STATS f % ik 1%
AR AR5 00308 3 K A 1) STATS B9/ 4 RNA
(siRNA) E0R K 804K, I8 HL 4% e SMMC-7721 4
i, WLEEHAN ] STATS JEPR 335 i SMMC-7721
ATV

1 #MEEFZE

1.1 EEA ek

PG 40 L SMMC-7721 g 7 S2 36 % f 7%, RPMI1640 iy
H CELLGRO A ], it 4+ I 4 B UM U =5 AW TRA A,
STATS Hifk (Pt AZ mbEbiil) WA 3EE Santa Cruz A H] 2
F 4T br e A0 2 AR 0 & BCA 28 P e B A I3
F €A [ £ Pierce /A F], DAB Y a7 & H FH22 DAKO 2%
], RT-PCR JirA XM H Promega 235, 5147 H LifgA: TA A
A, BB F g ik Lipofectamine™2000 I [ 2 [E Invitrogen /7
Ao
1.2 F&k
1.2.1 4 ss 35 SMMC-7721 Z i J & 10% Jif 4 i ¥
100 U/ml %5 % FIBE % K 1) RPMI1640 B 3%3E, T 37 C,5%
CO,BEFRAATIEFE B 2 ~3 IR 1 1K,
1.2.2  §B[a] STATS (¥ siRNA B RIAERME  RIEE
] [ 7 A 4 % AR 4% 2 0y (NCBI http://www. nebi. nlm. nih.
gov/ entrez/viewer. fcgi? val = NM_003152. 2) $24£f¥) A 2§ STATSA
(NM_ 003152.2 GI: 21618341 ) LR ZE A E HF 51, DL siR-
NA B3 AR Z R A “siRNA Sequence Selector” (‘http ://bioin-
fo. clontech. com/ rnaidesigner/oligoDesigner ) 1% i1 41 % STAT5A
451 3 4 siRNA JF 91 (GC 38% ~55% ) ,3 DNFFIUITF -
D772 ~790 nt ATGCCATTGACTTGGACAA (19 nt, GC42.1% ) ;
23891 ~909 nt GATCAAGCTGGGGCACTAC (19 nt, GC52.4% ) ;
(32 900 ~2 918 nt CCTGGATGAGACCATGGAT(19 nt,GC52.64% ) ,
LI BLAST 3B ih)5 91 ) 5 S5 , T 49 8 siRNA Rk 84K 1)
MHF S, 4% B4 4% A pGenSil-1-STAT5A1L , pGenSil-1-STATSA2 |
pGenSil-1-STATSA3) , Horp 1 AR IR AR H IS 1 A>/N & IR
RNA (small hairpin RNA, shRNA) , 3 />0 3 15 2544 4 5 114
shRNA (1) % JeJ¥ 51 & AAGUUCUGC, [RIBF #4941 A4 AT 5%
JF 30 B4 B o B Bk A , AR T AT AR 3 P, TG+ He R8s, A
27 pGenSil-1-HK, %5 55800085 19 20 ALALHE 19 A nt FRF Y IE
SRS HEAMY 19 A n )R XEE, TE R BEZ A 9 083
(TTCAAGACG) [l , [ LEEZ 54 6 A T foh 3 k& Ik E S,
TERSARSE B W3 A BamH 1 Sal 1 K Hind BV 5, 2 4%
DNA 95 8 R 55 2 M A Jo0RE 2 1A 2 12 2 o 2 7 W e Ak
JREZ SN DHS o H1 20 JFREHE B L 50 %6 58 S | B ) HRE

kiR HK BRI MPEA Al Bk . EH TR -20 C 77
#H.
1.2.3  JEFEKA S siRNA %% Y SMMC-7721 4il fiid =%
S ULB AT . TSCE 45 R o, 4B FE IS M 5 siRNA
WA FIEKIOC R 25 BEZIUNR T A i 40 i 25 MV FH DL 2
SIRNA (A4 S P 310 1 4 FH /D, FRAT B 488 o b 1) 4 Mk 3 oy
2 pg/ml FEATEGYL, Y 6 h 5 M R o8 A B SR I R B
IR 2 48 h AT AR SCA I
1.2.4 sEgisyed BOWEA KR Ani, 2R 5] 6 FLA T,
2.0 x 10° N4 ML/ AL, 597 1 d o, IRAIESC S0 3R, 40 5 41: A
225 AR R AL, B YL iH{UIN A Lipofectamine™2000; B 5 : HK
JERE B Xk B 4, 5 Yl A A pGenSil-1-HK T 41 ki ; C 21
STATSA1 RNAi 4, %% G AA pGenSil-1-STATS A1 5 2H [ #r 5
D 41 :STATSA2 RNAi 21, % YL i A pGenSil-1-STAT5A2 & 41
Bt E 2 : STATSA3RNAI 41, 5% YL i Jin A pGenSil-1-STAT5A3
R
1.2.5  BOCERMENEH AR PO KR SMMC-
7721 40, VAR 1 x 10°ml ™ HERN M T 6 FLAR , AL
2 ml, FUIRCTC A3, 4% PRS0 s A T e 55 9% 48 h, L
BB R O IR A WA T WA A G YA L . R YRR =
B (e 5 L 2 TR 5 €5 0 G ) 200 M A 4 S, Wi 10 A%
HRET , sKF-HMA
1.2.6 2tk RT-PCR Kyl AS[RISE 4020 (%) STATS mRNA (#3%
ik RT-PCR B3k & i B Bk 1745, WS ]
B-actin J7-5R FH E BRbR HEFF 51« 11 5'-TGAGACCTTCAACAC-
CCCAG-3'; Rl 5'-GCCATCTCTTGCTCGAAGTC-3" , o414 1 B
F/NJg 316 bp, STATS W5 ¥IF 51K . F i 5'-GAGTCTCAGT-
TCAGTGTTGGCAGC-3"; T i 5'-AGTCACTAAAGCGCAACAAG-
AAGGTC-3' , Iy 14 i Be K/ Ry 531 bp, STATS L [HI ) FR ik i
J& F STATS Z£PH RT-PCR 2 hij 7= ) ¥ S 25 i 55 P 5 B B-actin
RT-PCR J 3 =765 BE (4 LA 7R o STATS FEPR Rk B0
# (%) = (1 — STATSARNAI £ STATS 33558 i/ 23 (1 % B4l
STATS kM) x100% .
1.2.7 Western blot ;i %20 ¥y STATS & [ i %3k 41 iy
SRR I AR R B 1 B D A R 44 45 B 55 [ Pierce A H Y
PRAEUL AT , I TR W B R AE - 80 T4 M. LA Gel-PRO
ANALYZER B¢ 7 B 4 2647 0K B 43 # L4 . STATS 7§
EI R HI 2 (% ) = (1 — STAT5A RNAi 4 STATS 33k
JE/ 75 AT HRA] STATS Rk i) x 100%
1.2.8 AT AEBMETHMES B STRIER STATSAL
RNAi 40T 4L .
1.2.9 37 =X 4 M A 0 20 B 08 1 Beckman Coulter 2\ &)
Epics-XL T B 20 MASCRSAM , Bz Muticycle AV 4 23-#r 4
1.3 %itsam
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FLA o K, Z2 A1) B8R B R B R R T 22 50T o
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Bl EtAREBRIEVESZHsIRNA FEL0E  ( x400)

2 HR

2.1 STATS siRNA %% 4 SMMC-7721 %m oL 64 4% 4 30 &
WO R AR WA T, e G 1T Y 40 i IR 26 3 i 2 A
GFP = (65 Y6 2 1 1M @R sk (56, B 41 (HK ki
PEXTHRZ1) . C 41 (STATSAL RNAi 41) .D 41 ( STAT5A2 RNAi
2H) \E 41 ( STAT5A3 RNAi 41 ) SMMC-7721 41l i 3¢ 3k 4 0 58 5%
P A0 6 4 5310 o7 20 i S R Y 63 % \65% (64% (65% . A 41(ZE
X IRA) KRB GOETIE(E 1) .
2.2 STATS siRNA 2 STATS mRNA £ ik &4 394 7 A
YL YL 48 h J5 ,C D E 41 STATS mRNA ik #4551
H170.43% 43.02% 45.07% , 553122/ H7 32 0, SMMC-7721 4
Ma#E YL 3 A% STATSA 14 siRNA J5,STATS mRNA (3350
FEAIR(P <0.05) . %4 HK JFukixt STATS mRNA (%335 547 9
HYER , 5728 IR BRI L2 R TS24 L (P >0.05) , WLE 2,

M 1 2 3 4 5

1000 bp—,
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1000 bp—

300 bp— «—B-actin 316 bp

M:DNA #% #&; 1: STAT5SA1 RNAi #i; 2. STAT5A2 RNAi 41;
3.STAT5A3 RNAi #8;4 . HK A st 840 ;5.2 & T B4
2 FFE RT-PCR &Il & H STATS mRNA RKizfEk

2.3 STATS5 siRNA st STATS % & & ik 64 475 46 A
YN 48 h J5,C.D E 41 STATS & (H 5 1 4551
5 67.45% 37.36% 41.86% , 552/ W, SMMC-7721 4
Muf g 3 A~ X STATS (1) siRNA J& ,STATS i [ (1) 21k B K&
(P <0.05), %YL pGenSil-1-HK [ k7 %f STATS & [ (315
WHEMGIER, 5= AXT R4t 2R EHE %=L (P >
0.05), LK 3,
2.4 STATS siRNA %% SMMC-7721 % g8 =65 % &
e 2 R
T 8E T ] L, 26 STATSAL siRNA fEH 48 h 1) SMMC-

7721 A, S SR T AR R S O, R B LR R 3 U
ISR A 2 , AL PN A 2 68 e, A0 MO A R Bt K,
JRAE RV 22 R R AR A o T2 7 X B2V HK 5ok B
PSR 2, 2 25 /NI, e €00 J5 349 53 g B0 A, 240 O A
K IR W A, 20 0 65 2 380 ) e 4 T 26, R R B T AR
Z(K4),

1 2 3 4 5
90x10>— - g —STATS
42x10%— ¥ - «—B-actin

1. STAT5A1 RNAi 48; 2. STAT5A2 RNAi 21;3. STAT5A3 RNAi
2854 HK iAa st A5 2 G xf B
B3 Western blot & 46 & 40454 48 h f[§ SMMC-7721 4f 5
STATS EAFRIZHNENL

A: ®GsTR4A; B STATSA] RNAi 20
E4 ESEEWZE SMMC-7721 AT HFEESFETN (x5 000)

2.5 STAT5 siRNA %% SMMC-7721 4m it 78 T 69 77 X,
am g, RG] 25 R
A ML AR 73 W7 85 R R, 7% Y4 pGenSil-1-STATS AL JBi ki
i) SMMC-7721 AP T- 33k 8 (32.35 £ 1.75) % , Bl B & F
BIPEXT B ZH (3. 35 = 1.15) % FI=s FAXT R4 (3. 75 £2.05) %
(P<0.05) , FAMEXT IE L 525 A 3 IRAd A Eb 22 R ST T2 X
(P>0.05), K5,
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3 it T3k 32, 35% , 1 W1 %+ 4% 5 T 41 %t 9 STATS A
518

CA AT 25 5 7R, STATS 5k STAT3 £ Z Fi i
L5 0 R b R R GA, R R 8 STATS Fil/uk
STAT3 {19984 4 M 4K i STATS Fil/ 5% STAT3 {5538
MAEIE , 440 STATS & STAT3 5% R RE 4% 757 i e
AL A K Y HATESME 6 STATS {554
IR A58 IEAE R BRI 53 () R H R 43 242
PP I IR e s (1 IS L bk L N 2 R M R
THEIRE ) 1Sk 29008 Fie 8 2L AR L A B A TR, A S
55 2 0 A SE 45 R UE S, N 40 i bk SMMC-7721
f74E STATS B IAFIGAL . RNAL { R BLLOK, B
V0 T RE R T e g R PR A T A R B
5%, RNAI HiAR Ny 55 Feik STATS e () SE R A 7 T
BE T HmRen

£ RNAL BIF 5% Hh 47 76 1) B R (] 82 TG ¥k 1
RNAI £ AR X B AR I 0 e A E AL . BRI, T 24
LA AR AL 5 0 TR, DU FEAFF 58 v 4 7
vk, fEARSLE b, AT WITWE T 3 KM
STATSA ) siRNA FLAZ F 3k 2k A, Hoi% S5 7= ml AE 1k
WIE B — A~ 2550 i 23 2 i 2 I 1 FL R P 5 & R
# RNA (short hairp in RNA, shRNA) , It shRNA [ )5
BN TRk siRNA T B4 A #0356 ) STATS mRNA , 34 2] FH
Wi L [R] STATS Rk H W, A SCI 25 3R, 3%
1T A4 2 (4 I 1) STATSA (1) 3 45400 ) STATSA Yy
RNAi B A% ik 34 P, pGenSil-1-STAT5A1 B &% % ik
AR BE 05 B ) B YL 5] SMMC-7721 4i i, 5% YL 850% 38
63% ,pGenSil-1-STATS A1 4 i ki HL A7 13 B e 54k
AT LA %50 b BEL T SMMC-7721 41 il STATS 3L [A 1) 2
ik, 7E mRNA FIEE [ 5T K P i 58 53 51l 35 2] 70. 43%
H167.45% , 3 HBEW5 15 S SMMC-7721 48 Ha )81, 94

AIVE A7 22 RNAL F R X STATSA i) f A4 4 FH Avr
M, AN, STATSA F1 STATSB ELA7 5 B[R] W, iz
FEVE T A T IR i e i i T — 3 i SE
HI) ) 2 ok 2 Ji PR R BT %X STATSAL () pGenSil-1-
STATS AL 2 Fkz 44 v] LIA R il STATS JL K (1)
Fik, ARSCEEE R R STATS 9 RNAI £ A 7E AT
FEIRTT T REELAA B AE R M A, ARSEE N
A Je it — 20 M ST B T AL () S I A

S Xk
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