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X AE e 1@id miR-122 183% A BT SMMC-7721 ARV &SR AR T
M4, $h0% 3T, & ME(RXXTEZER HAA, #H XX 430062)

(5 =] 8 49455 H K JEJE (regorafenib, Rego) % A SMMC-7721 20 i B4 48 A T A 52 i Je H vl BE ML . F ok o %
SMMC-7721 40 853 J9 % W 4H K Rego 2H, 43 %) F§ 0. 10 pmol/L Rego 4b ¥ 48 h J& , ¥t 70 40 A A 46 90 4% 41 40 94 1= % , gPCR
o DU L b miR-122 [ R IE o SR FH IR 04427 G 1) 7 150 A B F hsa-miR-122-5p AU % 4 SMMC-7721 2 g 44 22 miR-122 i
215 1 overExp-miR-122 41 i , -4 41 )i 43 2 %J 8 4H . Rego 41 « overExp-NC 4 . overExp-NC+Rego 41 + overExp-miR-122 41 %
overExp-miR-122+Rego 4, K I MTT 2 & 3 48 ffa 5 14 , 90 =X 40 A A o 00 40 A 98 2 %6 . WB 3% & U 48 ffd = Bel2. cleaved
caspase-3 RAS.RAF1.p-ERK1 B AFEIEKT. £ F: 5XHHEAM L, Rego 4 FF I IH T3 2 3 T (P<0.05) , H miR-122 3%
IAEEE FFH(P<0.01) ; 5 overExp-NCA AL overExp-miR-122 ZH4H i 3 55 $1 il 2 AT % H cleaved caspase-3 A R3E T i (33
P<0.01),RAS & H £ ik & 3% T F#(P<0.05) ,Bcl2 . RAF.p-ERK 1 & H R IE ) B2 T M (3 P<0.01) ; 15 overExp-miR-122 1A EL ,
overExp-miR-122+Rego 2041 i 1 446 M F5 b5 A8 Ab 3k — 45 25 38 1 (P<0.01) . £& & : Rego T 11| SMMC-7721 41 it 34 514 (2 394
T2, HAE AT R 845 miR-122 7 T-AH DGR 7 [ 2 IA R ] RAS/RAF/ERK AS 5@ B A K
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Regorafenib regulates the proliferation and apoptosis of human hepatocellular
carcinoma SMMC-7721 cells through miR-122

CHEN Wei, HAN Zheng, ZOU Yanli, HUANG Shasha, TIAN Xia (Department of Gastroenterology, Wuhan Third Hospital, Wuhan
430062, Hubei, China)

[Abstract] Objective: To explore the effects of regorafenib (Rego) on proliferation and apoptosis of human liver cancer SMMC-7721
cells and the possible mechanism. Methods: SMMC-7721 cells were divided into control group and Rego group (10 umol/L Rego).
After the treatment for 48 h, Flow cytometry was used to detect cell apoptosis rate, and qPCR was used to determine the level of
miR-122 in two groups of cells. hsa-miR-122-5p mimics were transfected into SMMC-7721 cells by lipofection to construct the
miR-122 overexpressing cell line (overExp-miR-122). Then, the cells were divided into control group, Rego group, overExp-NC group,
overExp-NC+Rego group, overExp-miR-122 group and overExp-miR-122+Rego group. MTT and Flow cytometry were used to detect
cell viability and apoptosis rate, respectively. The protein expression levels of Bcl2, cleaved caspase-3, RAS, RAF1 and p-ERKI1 in
cells were detected by WB assay. Results: Compared with control group, the cell apoptosis rate was significantly increased after Rego
treatment (P<0.05), and miR-122 expression level was significantly increased in Rego group (P<0.01). Compared with overExp-NC
group, the proliferation inhibition rate and apoptosis rate in the cells of overExp-miR-122 group were significantly increased (P<0.01),
the expression level of cleaved caspase-3 was significantly upregulated, while the protein expressions of Bcl2, RAS, RAF and p-ERK
were significantly decreased (P<0.05 or P<0.01). Compared with overExp-miR-122 group, the changes in above detected indicators of
overExp-miR-122+Rego group were more obvious (P<0.01). Conclusion: Regorafenib can inhibit the proliferation and promote
apoptosis of SMMC-7721 cells, which may be achieved by regulating the expression of miR-122, thereby regulating the expression of
apoptosis related factors and inhibiting RAS/RAF/ERK signaling pathway.
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Mg, 25 . B3k e il id miR-122 1842 A8 SMMC-7721 4 it ity B 5 A = - 797 -

B A, e RO 2R, TS R, AR RAL
J7 B — 897 80 A8 2 HUEF XY 25 B RIE
FAANTR 52 R i Je i A H A 2GR = A7 16 7 i
XHEJE (regorafenib, Rego) & 4k K frdF JE < J5 & 3R
13RI 73 TR R 2540, 9 22 B AT 7510 T 2017 45
12 7 2 18 B S i 2 i e B B /b T A
AT B AT B (IR IT . WEFCESHIERT , i 2 kT 2
o] DL 51 6 4 g 5 P9 Y 22 R R 40
miRNA 35 3 1 2028 , 387 b 988 AT 2549 B A AL
HIE— R E 5 miRNA B 5. (Lt iE4n i
P8 T2 & M iU 290 R AE SU AF A i 32 207 U,
miR-122 7E 175 FF4H M & & 704k i B AR A 2 35
JREH AT R BEAE Y, o] B ) 2 b %, 90 i) e
A=, B ) g 40 R BG A  f 3E U T R AR T
TEUFEL 5% 81, £ 35 miR-122 7£ N /) 2 4> miRNA
5 Rego 1697 Ja e BB ARG . A5 IE
AR A0 S 56 2R 15 Rego X miR-122 2 iA IR ,
PL A miR-122 % A SMMC-7721 41 i f 184 5 AR
T2 J FAL , B FE4R 9T Rego 1697 I I AE H
ML, DMELE G PR 58 n& 2 A 2 g A

1 MR5RE

1.1 E&#H5EF

R 40 g SMMC-7721 T H 25 [ A8 X 55 77 4
{78 H > (American Type Culture Collection, ATCC) .
DMEM % 7% 2t ( 1% 5 : SH30022.01B) 4y H 3£
Hyclone 23 # , i 4= L35 (15 5 : 10270-106) 14 H 3£ [H
Gibco A ], MTT ¥ (75 : PAB180013) \RIPA (5if)
ZH 2R 41 PRI 2L AR R (155 : PAB180006) \BCA 5 [
I 52 57 & (F 5 : PAB180007) 29T % 1gG 1t
e (1745 : PAB15001) A 3 it B 1gG Pt & (18 5 -
PAB15009) il Annexin V -FITC/PI ¥4 T= 4 Ml i 7 &
(125 : PAB180012) 344 1 s DL B SEA MR A R
A ], TRIzol iR I & (18 5 : 155960260 W H 3
Ambion 22 7] , hsa-miR-122-5p # L 4 (mimic) (T8 5
miR10000421-1-5) (M| 17 B 11 A= PR A BR A 7
B R 1 7 SRR B (1852 639505) W H R A T
(KREHMR AT, SYBR Green PCRRF| & (%5 .
KM4101) 1 [ 3% [H KAPA Biosystems 2 ] , S i Kk &
R IR & H /K iR B 3 (cleaved caspase-3) Uik (T8 5 -
ADb32042) . K 5 A (rat sarcoma, RAS) £ H Pifd (5
5 :52939) \RAF1 Hi4A& (%5 : 137435) . B 40 Jifd (1 1L
Jpi /IR E2 98 2 (B cell leukemia/lymphoma 2, Bel2) FifA
ERK1/2 Hi44 (155 : Ab32124) F1 B3 Hi i M2 1t ERK 1/2
(p-ERK1/2) Hi 44 35 W [ & [E Abcam 4 w1 , f Bt
GAPDH $ii & (175 : 2118) I H 3£ [ CST A Al . Fghs

X (A5 : Multiskan FC) 4 H 3€ [E Thermo A & , 4= H
B2 R AT (B S Tanon-5200) 4 5 _F i K RE
BHEABRA A, i N4 M4 (AL 5 : FC500 MCL) 1l H
2 [E Beckman A 7
1.2 MTT ik iif % Rego % i& V8 | 7| & A= B 4]

Z: [ CARR S54RI 1) 7 VA AT A M s 7% . HX
o H A K T ) SMMC-7721 40 g, I 8 41 i %5 )% Oy
3.0x10° /N/ml, HEF0 T 96 FLAR , &EFL 100 ul, 2 51 m
A E 1 Rego(01.5.10415 pmol/LOM, 54 JiF
3534L,37 °C REFRAA 1% 24 h, BEAL /NN 10 pl
MTT ¥, B T 37 CHi 32 4 h, B0 5 7 BIEW, )
41 in N 150 pul DMSO, 72 3% 10 min, {5 FH B A5 1%
A 5 FLAE % K 490 nm &b 1R 06 % 5 (DO E, AR 8 2
TGN I FE % . S B R = (SR 21 D /% TR
H DH) X 100%, Jf H It i 1% Rego ) f f£AF FH 771 &
AN [R]  H T 5 555
1.3 gPCR # M Rego *F SMMC-7721 #® ff miR-122
P& 0540

K H TRIzol i 71l & H2 U HEZH AT 10 umol/L Rego
ZH SMMC-7721 40 5. RNA , &-41HL 1 ng RNA, 7351 12
P 390 S R B U AT 0 4% 5 3R 19 cDNA. ik
T-cDNARHR, F qPCR J7 7% £ Il miR-122F5A8 & . K
FH Primer premier 5.0 & it 5| ¥ J¥ %1 . miR-122-F:
GGGTGGAGTGTGACAAT, miR-122-R: AACTGGT-
GTCGTGGAGTCGGC; U6-F: CTCGCTTCGGCAG-
CACA,U6-R:AACGCTTCACGAATTTGCGT. gPCR X
FEAA £ (20 pD) : 10 pl 7 A R C G Taq BEE A, %
0.50 pmol/L5[47,(0.2£0.02) g cDNA BT . [z v 56 4F -
95 °C 3 min; 95 °C 5 5,56 °C 10's,72 °C 25 s,3E#4739
AMIER:65°C 55,95 °C 50 50 K 27 2C3E 1 miR-122
FHX RIE &
1.4 miR-122-5p it & sk m oAk s 5 5 36 o 4 &L 32

¥4 hsa-miR-122-5p 407 R F AR Joa 4 /v 3 16 77
2 4 SMMC-7721 48 Jitd , ¥4 & overExp-miR-122 4]
HOFk , [ 5% 4% hsa-miR-NC /E X IR . #5820 5%
100 pmol hsa-miR-122-5p B4 # B T 250 pl 46 i
BRI, [FN 5 pl RNAG R 51 A 55 1 g o 44
PSRBT 250 wl M5B 93 b K IR A G
IR E 20 min, 344 500 pl BP0 E] & A 41
B 1.5 mlFTEERS FR L (R RE FRARFL A, SR (A1 45 2 02 52
4 M BT IR AR K A AR B T 37 °C 5% CO, K5 7= 46
e A h 5, AT EERS IR ARG 77 48 h, RSN i I8
it qPCR A& miR-122 i R IAFEK.

miR-122-5p i3 FIk 40 MR 2 D s K 4r B o A
X HEZH \Rego 2H . overExp-NC 41 . overExp-NC+Rego 2 .
overExp-miR-122 41 2 overExp-miR-122+Rego 41. Ffr
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H Rego A 4K H 10 umol/L Rego 4-#£ 48 h.
1.5 MTT 42 3] Rego A= miR-122 3+ SMMC-7721 %@
L3878 69 %5 v

{5 F MTT 7000 52 45 2L 40 B 4 5 K o A% 2Lt
BOHALNM , 2 0879 1.2.1 BEAT RGN . 200 P 304 g 4 o)
R=(1-5L5G 40 DAE/ X FEZH D E) > 100%
1.6 iR X fm i K 4 M) Rego A= miR-122 * SMMC-
7721 40 iR T 649 % v

K H Annexin V -FITC/PI £l i 71 & 7 #T Rego
SN TR ). WO S A, A il
R, & 45 BN Annexin V -FITC J PIIE R
%5 ul, BEYGHE 15 min, I 400 pl 2003, B LA
DL B T
1.7 WB 4 | Rego #= miR-122 3+ SMMC-7721 &
ot & @ Rk F R

4 I 2R A 40 M, 12 000xg 5 40> 20 min,
BCA | G it gl g e i FIt e s A i E. %4
3 L 30 pug 2K 1 _E#E, 10% SDS-PAGE 73 & )i , #54&
%% 4 PVDF [, F & 5% i AR - W = i 3 41 2 h,
239 IMAN— $T Bel2 (111 000) . cleaved caspase-3
(1:500).RAS(1:20 000) .RAF1(1:5 000) .ERK1/2
(1:1000).p-ERK1/2(1:1 000)F1 GAPDH(1:1 000)
PUAR R 4 CI B LK . Tris B REES)E I
THCERUR 1gG PUABEE DR 1gG Pifg, 110 000
FOMBR IR E 2 h, Pk 5 I ECL B bk
o, R I B T 4 | 3 2 RO A A AR A A
Tanon Gis 4.2 FAF 53 8 85 11 56l K FEAR IR i SR
FEXTFRIL &
1.8 sitsan

KHISPSS 19.0 GEit FAFEAT A, R 135 20 A
(TSR s o1, 2 4 1H] LR F R R T 257
HT(ANOVA), I LLECKFH LSD . LA P<0.058(P<0.01
TR ZERBAGI R Lo

2 &4 R

2.1 Rego*f SMMC-7721 #m i 691k A

2.1.1 Rego #4087 MTTEAGISE R DE
7, 5% R ZHAE L, Rego A0 T i 40 B 6 5 52 3] 1 4]
2R AR . RIS INZ 15 pmol/L AT
(380 22 72 b B 5eF 4 i 38 5E 22 s A R, S
SRS 1% PF Rego /E H 71 & A1 8] 43 51 & 10 pmol/L
F148 h.
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Fig.1 The proliferation of SMMC-7721 cells detected by MTT

2.1.2 Rego 1% ¥ SMMC-7721 48 L /8 == W40 AR
Fr ) &5 B CE 2> B, 544 A EG, 10 pmol/L
Rego AL 48 h J5 , SMMC-7721 41 i T2 3R &5 2 Tt v
(P<0.05)-

Control Rego *
103 103 50
iB1 B2 3BI1 B2 <
: ] < 40
12
10 1021’5 «g o
R A g
10 ¥ 10!+ . 2
: 1 ‘f g 20
0. z ] =
10°4B3" ?’B4 10°+ = 10
‘ O
o 0 100 108 100 10' 10* 10 0 Control Rego
FITC FITC
'P<0.05

2 10 pmol/L Rego 4012 48 h [ SMMC-7721 2B AT F A S
Fig.2 The apoptosis rate of SMMC-7721 cells increased after treatment with 10 pmol/L Rego for 48 h

2.1.3 Rego f& ¥ SMMC-7721 48 A # miR-122 By & 2.2 & A miR-122 3 SMMC-7721 &mfi2 69 4F )

ik qPCREZMI&E R (K3 ER, GXBAMEL, 221 & 374 Z niR-122 i %k & # SMMC-7721 4
10 pmol/L Rego 4t 2 48 h J5 , SMMC-7721 4l fig Mt qPCRAHMZE R4 TR, IR overExp-NC 41
miR-122 [ IA & & E N (P<0.01) . SMMC-7721 41 il Hf miR-122 [ K ik & % 7 L4 it
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23 L (P>0.05) , 1M overExp-miR-122 £ 41 Jfid 1 miR-
122 KI5/ % 3 5 T X0 HE 4L AT overExp-NC 4H (35 P<
0.05) , 1t B # ¢ hsa-miR-122-5p f5 L ¥ f5 SMMC-
7721 41 g 1 miR-122 B it Fik .

Relative expression of miR-122

Control Rego

"P<0.01
3 10 pmol/L Rego 432 48 h f§ SMMC-7721 AR
miR-122 RIXKFFHE
Fig.3 Relative expression of miR-122 in SMMC-7721 cells
increased after treatment with 10 pmol/L Rego for 48 h

Relative expression of miR-122

Control overExp-NC overExp-miR-122
'P<0.05
&4 qPCR#&M SMMC-7721 B8 miR-122 i3 FRIA =R
Fig.4 Overexpression efficiency of miR-122 in SMMC-7721
cells detected by qPCR

2.2.2 miR-122 3 % 1k 47 | SMMC-7721 41 L 3 78 5 1%
#E T AR (B 5SAB) JMTT i (& 5C) Al
WB SEEG (B 6) K 25 B B, 5% R4 A0 LE , Rego
ZELIY 2 B U T S R0 4 g 3G B ) 2R B T
(¥ P<0.01) . Bel2 % 3& K F & 2 T i (P<0.0D) .
cleaved caspase-3 3£ 1A /K *F & % L i (P<0.01) ,
overExp-NC 20 5 X B 41 76 8 35 22 7 5 5 % B 2 A
overExp-NC ZH #H Lt , overExp-NC+Rego 4 . overExp-
miR-122 41 #1 overExp-miR-122+Rego 41 ) 4H i I T
R+ 5 (¥ P<0.01) , overExp-NC+Rego 4. .
overExp-miR-122 21 41 fitd 14 5 41 1] 2 2 2 Tt v (3
P<0.05) , overExp-miR-122+Rego 2 4N IETE A%
WETHER(P<0.01), Bel2 RiK /KT F I (P<0.01),
cleaved caspase-3 & 1A K & 3 i (P<0.01) ; 5

overExp-NC+Rego ZH#H L , overExp-miR-122+Rego 41
) 44 L 9 T 2 A 20 T G B A ) 26 3 B 3 e (3
P<0.01) , Bel2 & IAKF & & T i (P<0.01) , cleaved
caspase-3 £ 1A /K F & #F I (P<0.01) ; 5 overExp-
miR-122 4L Lt , overExp-miR-122+Rego ZH ) £ 0 14
T T2 1 5 00 1) 32 5 4 2 T (P<0.01) , Bel2 %
IEKF 30 2 R I (P<0.01) , cleaved caspase-3 1 7K
P B (P<0.01).

2.2.3 miR-122 #J1%| RAS/RAF/ERK 2 5 i %%  WB VLK
I RAS/RAF/ERK {5 5 IE B AR B I RIA I A5 R (& 7D
Won, 5 A AL , Rego 41 RAS.RAF1.p-ERK1
FRIE /K148 3 T (3 P<0.01) , 17 overExp-NC 2H
FARETEEZ 5 P>0.05) ;5 overExp-NC 411
xR AR LE , overExp-NC+Rego 41 . overExp-miR-122 21
F1 overExp-miR-122+Rego 41 #1 RAS.RAF1 Al p-ERK1
3K K T 14 B3 R R (P<0.05 55 P<0.01) ; 55 overExp-
NC+Rego A k. , overExp-miR-122+Rego 41 HIX 46
2Rk 1 2 3% N iR (#) P<0.01) ; 5 overExp-miR-122
A, overExp-miR-122+Rego 41 HixX $855 4 ) R ik
P22 N4 P<0.01.

3 1 %

JFH e D9 tHE 5 ] P9 993 SE R L T bR ) TR R AH 5
FETC R Al 22—, A v [ G O SE R R
A, AR, B & M OET 2510 BRI R B BOR B HE
A 5 S SN o S P e 0 2 A7 A P SR (EL GG S0 e
BH I TUS B IR 22 Rego IR 1) - — 28
BIT D, AR IR R LB ar N J T AR IR T
LG N EE . A FE IS ARG S B IR R T
Rego 1697 I IR ML .

MR IEFR T miRNA & —JEE A BT IBmbs
B Rego s | i llg 41 1) 571, 3R A T 45
W 9 (colorectal cancer, CRC) IR YT , i1 Rego ¥
J7 CRC 4 1 ML 375 460 I 73 A7 & DL 24 miR-21 . miR-
141.miR-601.miR-652-3-p [1]_F i F1 miR-3614-3-p 1]
)5 g et A A (progression free survival , PFS)
FURAEAE ] Coverall survival , OS) [ FEARAH <, 7] A
Rego 1077 B8 AT TR 1) AL Mobn 54, F T BR R AN Tt
SR AF P8 I7 I 251, Rego 1 ] $& i i 41 i 9
(hepatocellular carcinoma, HCC) 3 1) OS, HiG I A
Rtk S5 % 9 FhmiRNA (miR-30a.miR-122miR-125b.
miR-200a. miR-374b . miR-15b . miR-107 - miR320 £/
miR645 ) [ 315 /K 1% YT AH 50 T4 IESE miR-371-
5p-miR-373 flmiR-543 /£ HCC ZH 41 b th 2 i kik , b
WHIX L miRNA [ FR5 7] i 2 N caspase-8 [ K1 , 7
2 W58 Z-VAD/TNF-a 15 3 [f) HCC 4H LR AL, /I /E
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HCCIELERIZIT TS FATTHE S . AR5, Rego
Ab P B8 miR-122 1 ik ) fig 3t SMMC-7721 40l 1,
H Rego #b 25 miR-122 )71k il ; [F] overExp-miR-
122+Rego ZHAH A 1 T3 A 1A DG B R KPR
LAl miR-122 i A At — B s, #HEI Rego 5

SMMC-7721 A1 T (F) VAL AT 6 5 L1 miR-122
RIEHK, miR-122 BLYF T Rego 177 11 E I 5
iz —. [, Rego ity il ek T it 25 Sl 14
%%Eﬁémﬂamﬁiﬁ@ BRI IbR S HOC
T RBUR A 19— B TR

A 10° Control 10 Rego 10° OverExp-NC
4B1 B2 : B1 B2 ::Bl B2
A 107 10 10°
10" 10 % 10'
g i 10 gl Bt i
100 T 1108 B TR TR T T\ CU10e 10T 102 100
~
OverExp-NC+Rego OverExp-miR-122 OverExp-miR-122+Rego
103 103 103
0 181 B2 1B1 B2 i1 B2
107+ i - 10% 10>
q 3 VRt E BT ot ¥ A i ~rdAA e e,
10 ~3 W 10" o e ity 10' W
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Fig.5 Effects of miR-122 overexpression on the apoptosis (A, B) and proliferation (C) of SMMC-7721 cells
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&6 miR-122 ¥ FRIAXT SMMC-7721 0B 7 Bel2 # cleaved caspase-3 & HRIAK B0

Fig.6 Effects of miR-122 overexpression on relative protein expressions of Bcl2 and cleaved caspase-3 in SMMC-7721 cells
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b

RAS-—-———
RAF] ™ e =

rcl, - -

p-ERK1/2 W= = =

GAPDH @ @B & =& & &
> ¢ < o\ 0
000\&0 et ?»*Qi C"%&@?‘\ g Ry
WS oY @
046&1&0~1e‘8) Q’&Q”
0 @ #

L

%

Protein expression of RAF1

Protein expression of RAS

Protein expression of p-ERK1/2

"P<0.05, "P<0.01
7 miR-122 i Ri& T SMMC-7721 44 RAS/RAF/ERK {5 S & AKRIE
Fig.7 miR-122 overexpression decreased the expression levels of RAS/RAF/ERK signaling pathway related protein in
SMMC-7721 cells

miR-122 5 & & % 10 OS B 2%, & 5 4%
JHF S8 40 L ) 8 5 L 4 22 FHE T, miR-122 [ 1% 6 3 1)
e B 3 AP R %, R AR 7 B8 W
ML miR-122 R T R KL L, LigH
miR-122 3 7K iy v ZE KR35 1) OS, 1L i miR-122
55 SR B0 20 I R AL 2 S 500 I T RE A& B R
FH2UT, $ IR miR-122 5 P (1 R A5 F0 R J& % DA
Ko LIEEMIERE T A0 N HepG2 4 i 1)
YRR, B TFRAAEESMRE TN LT
miR-122 (35 , I\ miR-122 #0161 771 J5 7] 4100 5 7
AN HepG2 M IR IA T-/EH . Bel2 AR KN
A0 M R T U T R, Fed Bel2 AH 98 X EE E (Bel2
associated X protein , BAX) A& I T- 2K 1 , Ifij Bel2
BENS 5 0 T A Bel2 F K SR
BAX/Bel2 bt 11, 12 LG AR (1 38 n 41 456 40 B €2 35 ¢ A
R JIEE ()09 T ] 5056 T 281) 240 o O, 240 L € 35 FE 2
M J5i 5 A-Raf-1 454 , 32 caspase-9 I i R M. £
caspase-3 [0 , AR BE T2, AHE 7T 45 R
7, 1 B miR-122 /23 | SMMC-7721 40 P4 1,

[E] i R I Bel2 1 %34 | cleaved caspase-3 [ 3%
5, s B miR-122 Al A S H R
5 TG B SMMC-7721 40 B R 12, 5 BT AR 2 1 3
1B — . RAS/RAF/ERK i % A [T 8 ¥6 J7 1 o0 B
BE 2~ XU ZERPIHE T R B, miR-122 %R
15 B T RAS/RAF/ERK {5 5 J# B 1 3% , 32
miR-122 A 4% RAS/RAF/ERK {5 Sl % . AHF 705
F 5 miR-122 J§ SMMC-7721 48 Jiti F RAS.RAF1
p-ERK1 [ 1k 2 2 FEAIC, [A) A% 10F 2 T miR-122 %f
RAS/RAF/ERK 15 518 6 I 1E H -

g5 bR, A AT 08 I Ak A 41 H SE 50 E St T
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