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Effect of Janus kinase inhibitor AG490 on invasion and metastasis of human liver
cancer SMMC-7721 cells

Liu Bo, Wang Honglin, Song Liwen (Department of Hepatobiliary Surgery, First Affiliated Hospital, Chongqing Medical University,
Chongqing,400016, China)

[ Abstract | Objective To study the effect of Janus kinase (JAK) inhibitor AG490 on the invasion and
metastasis of human liver cancer SMMC-7721 cells and the role of JAK-STAT3 signaling pathway in regulation
of liver cancer invasion. Methods SMMC-7721 cells were divided into control group, 5 wmol/L AG490 treat-
ment group and 10 wmol/L AG490 treatment group. Invasion and metastasis of liver cancer SMMC-7721 cells
were detected with transwell chamber. Expression of MMP-2 mRNA and VEGF mRNA in liver cancer SMMC-
7721 cells was detected by RT-PCR. Expression and activation of STAT3, MMP-2 and VEGF proteins in liver
cancer SMMC-7721 cells was detected by Western blotting. Results The number of membrane-permeating
SMMC-7721 cells was 74.6 £6.3, 58.2 +7.2, and 38.2 £5.7 in control group, 5 pwmol/L AG490 treatment
group, and 10 pmol/L AG490 treatment group, respectively, 48 h after AG490 treatment. The ability of
SMMC-7721 cells to invade the artificial basement membrane was significantly lower in two AG490 treatment
groups than in control group (P <0.05). RT-PCR showed that the expression level of MMP-2 mRNA and
VEGF mRNA was significantly lower in two AG490 treatment groups than in control group (P <0.05). West-
ern blotting showed that the activation level of STAT3 protein and the expression level of MMP-2 and VEGF
were lower in two AG490 treatment groups than in control group (P <0.05). Conclusion AG490 can down-
regulate the expression of MMP-2 and VEGF by blocking the activation of STAT3, thus inhibiting the invasion of
liver cancer SMMC-7721 cells in vitro.
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1.1 #4

NI SMMC-7721 4l g 8w B B L ¥ 41 s Jir , AG490
I H Cayman 7\ ), RT-PCR &3 &y H TaKaRa 7\ ), Transwell
/INE W H 1 E Greiner /A7), STAT3 B . p-STAT3 Bigip . MMP-2
4T VEGF B5TI H Sigma A F] o
1.2 7k
1.2.1 ARz B4 ¥ SMMC-7721 408 F T 50 ml
REFRM, B R R & 10% Ja 48 17 1 RPMIL640, 1 15 35 i F
37 °C 5% CO, JRANDEE A F= A i i 55, ARy BE AR
i 80% 144X, FH 0. 25% g2 (A B TH AL AN . 55650 Ry %o R4
SEEYZH (5,10 wmol/I AG490 kb PRy SMMC-7721 4 1) .
1.2.2  MTT E# I AG490 X SMMC-7721 48 fifd £k 4 i 5% i Az
RPFELAYIREERRE WAL IR SMMC-7721 41 i ik A X}
BOUWS  BoH 5 x 10°/ml f 40I0E I, B3 B 96 FLAR, &L
A 200l 4IARGESE, SEERZH 4 BN A LR BE A 5,10 .25 .50 ,100
pmol/L (1] AGA90 REFEW , 45 2L W T DMSO R R4 0 i ixt
0.1% ; %} HAZH fin A PBS VW, HAHBE 5 AME L, BT 37 C 5%
CO, BRI B2 1) 200 M 35 55 48 79 4 301 15 3% 24,4872 h J5 , 4333l
JIA MTT 20 wl(5 mg/ml) 4k2E1E 5% 4 h )5, L AR A
DMSO 150 pul, BbR4SCI 2 6% B D (570) ]
1.2.3 4 &5 i M AT A 2 00 R R A
B, B Matrigel %218 40 wl/FLISSJEHTE Transwell /NEJEAR [, &
/NETF 24 FLARFL Y, K X B ZH RN S 56 41 SMMC-7721 41 Jifd
(AG490 AbEH 48 h) %L 1 x 10°/ml () 40 2375, 43 B EL 0. 4
ml AN A BB ) Transwell /NE F=R, FZEMA 0.6
ml F 35 W H 24 FLRTF 37 C 5% CO, MR M4 i ks 3=
FAPIIFE 24 hy HUH Transwell /N, FHFRZSAE L UEME 1 = i A
ZERELR A, U T 2 T A0 L 95% 2L 5 , 0 HE e 68,
400 5 B8 FATHL S MAE ST A E H
1.2.4 RT-PCR illl X BE L AISC TG A 40 A A B 48 h 5, 3%
HH TaKaRa RNAiso 42 BURF £ 40 542 B 415 RNA 4R IUREA
ZEAM ORI E D(570)H 0y 1.8 ~2.0, %G 5t %
8 TaKaRa 390 5% 573270 &5 U8 B B A, 43 SRS ) 45 ST 16 26 X B
20 4 e MMP-2 | VEGF JE P 1335, PCR 514 H Primer
Premier5. 0 2K {131, i B A4E T & B, MMP-2 J¥%1 1 Ji%.5'-
ATGCCTTTGCTCGTGCCTTCC-3', F ii#: 5'-ACTCCTGATGCTG-
GCGCTGTT-5', F=# - & 4 556 bp; VEGF ¥ 31 I i :5'-CCAG-
GAAAGACTGATACAGAACG-3', F¥i#:5'-CTCCCAACTCAAGTC-
CACAGC-3', F=4 £ i 4 453 bp; GAPDH JE 31 -7 :5'-AGAAG-
GCTGGGGCTCATTTG-3', i :5'-AGGGGCCATCCACAGTCTTC-
37, MK R 258 bp, PCR LR 451440 94 °C 5 min; 94 C
30 s(MMP-2 57 G, VEGF 54 °C,GAPDH 59 <C )ik k 30 5,72 C
1 min, 33 30 MEFR;72 °C 5 min, PCR F=¥J7E 2% NS BEEEIRE
HFTEIK, BIKIE R 2% TAE, Bio-Rad $EHE BUIS 3R G8 R 4 B

J, G5 FR AT Quantity One BT IR EE(E ST, SRR H 3 1K,
1.2.5 Western blot £l o FEZH RS2 96 41 A0 g 4b 3 48 h
J& , IMAGE & RIPA 4N 4R vKin 24 MR 40, BCA L T8
HE eI H (50 pg) 17 SDS-PAGE MLk 4355, RN
P ot e TR JE RR R RS MR B R 5% , LTK HIL R 60V, 43 B3 TS Uk B
9 10% , HLK LA 100 V., LK 28 V5 P50 0 380 3K 43 585 T 1 IG5
ZERHLTK, B 2 PVDF I, 5% BRRE Wik 37 °C 4% K N 3t 1]
1.5 h J5, A —4$1 STAT3 ,p-STAT3 ,MMP-2 | VEGF ( i 1A F B
0 1:500) 2 GAPDH (HUiFR B 1:1 000) ,4 Cid i, &
TRVERSE 3 x 10 min, ST A 40 HRP FRig A9 1L FEhi e Ig G(Hifk
TR 1:1.000) ,37 CIEE 1 h, YEIE 3 x 10 min, Ji] ECL %
ik & (3£ E Amersham ) Kl 24 32 {545, Bio-Rad &A% AU 5
GERAEE Fr, 25 5R AT Quantity One BRAFHERT IR EEABL BT, S50
HwE 3 W,
1.3 %itFriE
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(P>0.05), Ht3EHE 5.10 wmol/L ) AGA90 1 Hg 4% 52 % (1 4%
e . WLIE,
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HAE R (58.2 £7.2) /0 F, 10 wmol/L 21 37 &5 40 i 5 N
(38.2 £5. 7))/ %F,5,.10 pwmol/L AG490 4 G i 41 M 55 5ot
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VEGF I I REBBEM, ZFAHHIT¥E XL (P <0.05),
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W4 e 2 D JAK2/STAT3 {5 238 ¢, fe g 3 ) 4%
TR A K AR 28, TRl AR 26 B 5T % W] AG490
BEME AL Mg E-cad (23K, 3009 40 1) 12 R 42
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Jei o A0 B A AR K B T R, LR o 5 A 3 e A
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RT-PCR J Western blot 253 i} 75 AG490 4b P9 2
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AL AP 3 5 (ECM) J2 i s 40 it 7 55 # (R 28
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TR 1A 2 R 3 2 1 25 R0 A0 it A 3 J 4, 4l T
Transwell /NZE 5[ BEAS AL AR LIS I 4544 . MMPs
SR ECM pYH 28R F R, JLH DL MMP-2 53 A fx ),
BR34BT 177 1 268 1 MMP-217 o g o
PR D7 e R N O = L L2 O D A
MMPs [ fi# Matrigel J& )5 it , 3 1 JE B/ NFL 2 GE T 2,
TRANAEEEH 5 MMPs (94> Wi IE A G . Xie 251
5T & B STAT3 B I 7ETG AL IS REAS L I MMP-2 (1) 3%
Ko FEARSZES P, 38 i Transwell /N7 28R R,
AGA90 REME 1 il JHT- 95 41 D /%) 25 B52 32 s /E FH, RT-PCR
J Western blot 55 i /R i iy MMP-2 mRNA K £5 H 3%
IRFEAG , W AG490 TT g s 4 il STAT3 2K 1 A9 3LIG
U MMP-2 [ 32 3K 100 B AR PR 112 2268 ), 5 Senft
AL R SRAE AL

JHFJe 208 O M A = R SRR o I A A i
JER AR R FNRE T K E B E ], VEGF /R R
o FEEL AR 000 A5 A B R T, B A0 R SR A PN B A0 I Y
AR A 0 I A5 A A 18 AT [R] $E 0 i MMPs 14 43 36 1T
Rk PR IR A L Qiu M A T o 4 i v
Wk RNAI JUBk STAT3 3K 5, fE i i 4n il )y VEGF
FEIR T i A R i A0 B O e R AR 28 0 o ARG
KI, NH AGA90 AP 45 , VEGF mRNA FlEE
R ACE N R, BT STAT3 & (A9 16 1k T LARE
fik VEGF ik,

25 LR, AR SIS TESC AG490 TEARSME R 9
SMMC-7721 4t Jid J& B % 100 1l JFF-9is 200 J 34 9, B b o
IR AL R 122858 1. Western blot £l 7% p-STAT3
HR FIRFEAR, 1M STAT3 F& (IREARANBA &, [7] A MMP-2
S VEGF [ R K 85 1 338 KF T [, i B AG490 1]

FAEIH o BT STAT3 A& 1L, BRI S P AR 28 40 ¢
f) MMP-2 \VEGF fy mRNA FIEE (1 (9235 , WA I 30 il i
AR 2R RS . W JAK2/STAT3 {5238 [ 1 J1F-9 40
Jio 3 A 5 5 B v ke I B A A A, O BH T JAK2/
STAT3 {55553 J& 15 3 IR YT S W n] B R I R R 19 ¥R
I AL 0 25 FNYR TR A
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