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Abstract

AIM: To investigate the effects of hepatocellular
growth factor (HGF) on the anoikis of
SMMC-7721 cells and the role of phosphoinositide
3 kinase (PI3K) in this process.

METHODS: SMMC-7721 cells were suspended
to induce anoikis. The anoikis rate of suspended
cells was detected by terminal deoxynucleotidyl
transferase dUTP nick end labeling (TUNEL)
assay. SMMC-7721 cells cultured in suspension
were divided into three groups: control cells,

www. wjgnet.com

cells treated with HGF, and those pretreated
with L'Y294002 and then treated with HGF. After
HGF treatment, cell survival and proliferation
were evaluated by trypan blue staining and
methyl thiazolyl tetrazolium (MTT) assay, re-
spectively; anoikis was detected by flow cytom-
etry; and the expression of Akt, phosphorylated
Akt (p-Akt), focal adhesion kinase (FAK), and
phosphorylated FAK (p-FAK) was detected by
Western blot.

RESULTS: The anoikis rate of suspended
SMMC-7721 is higher than that of adherent cells
(21.72% + 6.85% vs 66.67% + 7.66%, P < 0.05).
The survival rat of suspended SMMC-7721
treated with HGF is significantly higher than
that of control cells (P < 0.05). However, HGF
treatment could not significantly improve the
survival of suspended SMMC-7721 pre-treated
with LY294002 (P < 0.05). MTT assay showed
that HGF treatment could improve the prolif-
eration of suspended SMMC-7721 but showed
little impact on the proliferation of suspended
SMMC-7721 pre-treated with LY294002 (both P
< 0.05). FCM and Hoechst 33258 staining results
indicated that HGF could reduce the anoikis
of SMMC-7721 while LY294002 could inhibit
such effect (both P < 0.05). Western blot analysis
showed that HGF treatment could up-regulate
the expression of Akt, FAK, p-Akt and p-FAK in
suspended SMMC-7721 cells but not in suspend-
ed SMMC-7721 cells pre-treated with LY294002.

CONCLUSION: HGF can reduce the anoikis of
SMMC-7721 cells by activating Akt and FAK in
a PI3K-dependent manner.

Key Words: Hepatocellular carcinoma; Anoikis,
Hepatocellular growth factor; Akt; phosphoinositide
3 kinase

Gu Y], Ao RF, Su R]. Hepatocellular growth factor
reduces anoikis in human hepatocellular carcinoma cell
line SMMC-7721. Shijie Huaren Xiaohua Zazhi 2010;
18(8): 819-824

fig
BH: 3FTHGFASMMC-7721% £ AT %

nE% %4

BT 4w feL % 2 — A
TEAT S, Hom e
ERTFH— 12
(G E N ) e
¥ B F(HGF) £
18) 7L IR 4m feL 5 ik
#y % ow BT, &t
3G % % A
EMFITALR
AFER. AERA
=% e d TR
B AR AR
W = A, T T
G dp NEIRF A AL
ERERNER, W
i 9 tm LB A A
KRRATHIRS.

| R R )
k4G A, B, A
BRELHESR
2% B 5 A



820 ISSN 1009-3079 CN 14-1260/R HRENBIEYE 20108E3818H £518%  S58H
W47 5 7% v VA B PI3K A2 iZ 3T A2 P 694 . B, At BIAFAEXS T 4Ed 2 2 IR B Fs e A 45 )
HGF # 45 1% 3 1%

% B 3 tm B 04 12
B AetE s, T3t T
H T VAR 3t fm il
(SR e
B R A R R A
4. FE, Bk E
o 2 F BB A
B ATHRIE R . 3%
77, HGFAT# AT
om L% Lk B A
=AU 69 BF AR
hE NI E
B g0 B B AT
Bt g a0 K
$OH TR A RAF
i 8y 9 L2 —
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A, B A TUNEL# & LA =%, o3 &t
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LY29400277 4 22 j5 69 HGF 4L 22 2m i, JA & B
BRENE MR LR TEAEE, AMTT
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SMMC-7721% £ A = Fix X TN BE 3 JR 09
SMMC-7721(21.72%+6.85% vs 66.67%+
7.66%, P<0.05); &8k & 27, HGFL#
BEHISMMC-TI21 5% FA B 5 TEFRHK
28 L (P<0.05), M HGF R #E 4% 3 2LY 29400277
4L 32 )G v 0 A B, MTT %% 2 FHGF&
22 4m L AE PR S K T & i 3% A 49 FL(P<0.05),
LY 29400277 4 22 2 it 5 & 3532 3% 2m J AR L.
A X fm el A=Hoechst 33258 % &,39 % ~HGF
A3 )G e & £ T BAK T & FE R
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1.1 A4 JH40 i RSMMC-7721 4 1
[ P2 B OK 2 kB AR W) 2 0t == I HGF .
LY2940020 FSigma’ ) ; AktAlIR 1L
Akt(Ser-473)PuikIE T Cell Signal A #]; FAKA!
R ILFAK(Tyr-397) P& FInvitrogen A 7l
poly-HEMA(P3932-10G) T Sigma /A ], Jil {714
TR, T H ATaKaRa 4.

12 7k

1.2.1 g N0 M4t i RSMMC-7721
BT 5100 mL/LIGA- 5 100 /L5572
100 g/L%E7 Z MIDMEME; FEM ., 2440 K
F B IR I ) 70%-80% A T A4 A

1.2.2 k£ Aoy 5 R aE, %18
FolkmanZ%) 7", H(poly-HEMA H950 mL/L
(1) L%, e B R B R 120 g/LIKREAE, 1R At
. 800 gLy, ZERAWEY, 11 10H950 mL/L
CTERRRE, B AW AL, %38 gt
W, M2 i7, HIPBSIEBE2IK. 2R )5, K fa i1 X
10°/mLEFp TR IR, K577 F 4 M3 10 mL/L
[IDMEME; 7235, 37 °C, 50 mL/L CO,, H57%.
1.2.3 TUNEL# &: HUIGEERR IR 5 07157724 h
[ISMMC-772 i TUNEL Y0, LU & TI0
250 o I B 5 R T B R I 40 a7 T PBS
b I RERE AR B A b, SR, A
T, 40 g/LZ B ZIE A 230 min. PBSIEVE2
W, NGB 100 LK EI 75 min. PBS
YR, IMATA FITAT XN (FITCHRiE)50
LW E /&, 37 C W60 min, PBSHVE,
Hoechst33258 53 JL4il i, 3§ v, tH4:£200141
Jurp, TUNELYS G BAPE 4 Mo se, v 5 H %K.
R RN/ ¢ S A EE R ) I8
AR

1.2.4 HGF422: 4 SMMC-7721 40 i IfiL 75 L 1#k3
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B 1 RNESEFIISMMC-7721MIRT5ERAVSZIMTUNELRE x 400). A: 207k, B: MEEERETR.

B 2 FAEBANSMMC-77214BIa755E RIS (Hoechst33258 2 x 400). A: BiFER; B: MEEEEFE.

h, WAL, HE IS DMEMATE, 40 it 505,
PA1X 10°/mL4H 2% % B 3F, IMAHGFIRE 450
ug/LY AREE12 h. X 2 40 i i N AR TE I3
1.2.5 LY294002 4 22 40 a5 7% 51k 0A] b, MiE oL
T3 h, JIALY294002(Z4#K 510 umol/L) FiiAb#E1 h,
PBSEVE3 K, IIAHGF(ZK 550 ng/L)AbHE 12 h.
12.6 &k 4 &: 73 IHGF, HGF+LY294002
A 20 40 R B S MIMLC-772 1 40 JiL BTG L35 5
FRWALTE, BIFRFR0. 6. 12, 24 h, 1 : 1(V/V)
552 o/LI & Wi w iR o, i 4 vt Zooot
FARF100 15 AL PG A0 0 2, JELETHEBAS. Givth sy
T, T RAE TG .

1.2.7 tafe3g 74 55 % (MTT): JFHGF, LY2940024b
L 0 P R X 2 40 M 23 0 LS X 10/ m LAV,
BEAL100 pLefh T-964LM, REZH34L, 72 hfF iU
fLB, HIPBSEUE3 X, FEALINALIMEDMEM
200 pL, #fL20 pL MTT(pH7.2-7.4)5 g/mL,
37 °C, 50 mL/L CO,, 774 h, /N0 T B3, &
FLINADMSO 100 pL, $&%, %fE, THEAR e
595 nm YA, WEBOCELA)E. “FAT3X,
P B1H.

1.2.8 X 2o s AU 90 28 4 i £ A
W BE R FESMMC-7721. BIFRE 724 h)G i
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BIF 185 Lt th, A0 puL FITCHRid
(JAVEHS uL P1, 37 B0 4t i AR .
1.2.9 Hoechst33258 % &: NiAERT FESMMC-
7721, BIFHEIFE24 hiEISMMC-7721. HGF4b
H DL K HGF+PI3KALEE A1 g, 4=¥BLA1X 10/mL
WH. 40 g/LZ R H RN %, PBSIEEVE, A
Hoechst33258 444,10 min, PBSYEYE, H st .
18] 96 AR BT LS I
1.2.10 S & #patk: NMoAbEE 777 0R) 1, 24 hs, 25
VAR B TE RS IR I 40 Y, PBSTEEYE3 VK, RIPAZE il
VUK _FZ4%30 min, BCAJLIE A& &, SDS
TN IR IERG e LUK, 55, 1 /L BSAEM], —
Fi(Akt, p-Akt, FAK, p-FAK) %5 &3 h, —Hi%
W9 1 h, BCIP/NBT B4,

Sit# AR b A HdE S Hlmean£SD
FoR. SPSS13.048 1t 43 #r, N ek 56 LU 8434
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B 4 HGFPWRERATMIREFERIVEND. ASE: LSRR
FHEFRFESMMC—-7721; HGF: HGFNHFSMMC-7721;
HGF+LY294002: LY294002%4h 5 in AHGF4&L
SMMC—-7721.

66.67%=%7.66%, P<0.05, [43).

2.2 HGFA} & £ F = tm i A 7 £ 49 %7 SMMC-
772153 5 T G MG 55 77 (A SF) & iF 15 7%, HGF
FIHGF+LY 29400240 5, 285 AN [) B 1] ) Ak
R IR B G, ASFE WS gh nl W, 341
21 Bt I () PRI RE G, A3 38350 1 T AR, T 48
HGFAL B ISMMC-772 1% P 5 K T ASFAI
HGF+LY 294002 4 FiL2H (&14).

2.3 HGF k& £ B —wmia3g st h #y %ok ik
PE24 hAE R 20 k7 85 55 5 G e ) A W 1 It
). HGFALH 5 (ISMM C-772 1 40 Jifg (1) 34 5 g
D7 B S v TG L 55 RO AL (22 4%), T4
HGF+LY294002 74k 21 J5 IFISMMC-772 1 41 g 3t
B fe 0 H T LG B 2 i (1E1S5).

2.4 HGFxI2a ok £ A = F 0% oh e I,
FAYLAV IR A 7R FHE T AVAIP DS R 4H
Mo os I S E T S EE I SMMC-772 1 8 1
o 5.14%, BIREEFE24 WG T % 420.56%,
BIOIHGFALFE S5 413.19%, HGF+LY 29400240 BE 41
KO T2 4 23.12%. S T2555 3 : 13.36%,
60.82%, 41.24%, 68.75%, W41, WiEEAH 5 &

5 HGFXYAEERBATMRILERE NN, ASF: I
V& B R B B P R 75 SMMC—7721; HGF: HGFAN G
SMMC-7721; HGE+LY294002: LY294002FHZNF f5INA
HGFFISMMC—-7721.

payi:l SHEACRRPATE BATER
NEEESMMC-772148 5.14 8.22 13.36
B¥SMMC-772148  20.56 40.26 60.82
HGFZH 13.19 28.05 41.24
HGF+LY29400248 23.12 4563 68.75

PRI . HGFALBEAN M 5 B y7 55 7 41 .
HGF+LY294002 21 41 Al 55 H G F A B 41 fuAH Lb 7
FUE T2 T T 22 e B Gt 28 2 5 (P<0.05);
7R L, B FR24 b, AR TR B
T IWGREAN i, 2 HGFANHE S 40 M i) T i f
FAIS, TTTZELY 294002401 J=, 8 T2 X T T
2.5 HGF2F AktA=FAK # %A1 KI8AT I, HGF
AL FRZH 40 i 1 ARt p- Akt 3k 41 4 ASFAL 1345,
LY2940022H £ JyHGF4141 g 1#11/3. HGF(50 pg/L)
AT U HE A R R IA FA KO S IR 1k, H
KI8B 1] ., HGFAL #4141 g Y FAK 14 2 A ASF
H 144, LY29400220 2 S HGFA 40 fafr) 1/3, 1
p-FAKZRIEZ N ASFALII64%, LY29400241%
JJHGFA A I1/5, PrUAHGF o] LLE #FFAK#
IR S R AL. (ASTF N G ML B 7 Wi Ak 21
BIRR IR, HGF AHGFAEFESMMC-7721;
LY294002 4 LY294002 il &b ¥ J5 it AHGFAb 2
fFISMMC-7721).

3 e

L 240 J AR 6% T &t B b %) 56 0 4 R I AR A
IR BE I S, RRBIRAS B IR, BRI A AR
0 M ) 2 B T, 30k 4 R A L T A2
BT AR T MR A Bk A T Pk LA
TRET, RIP=AE TR BRI RS fig 11 4 Sk
I, 1R 2 W R 7T 2 2 15 A i A 5 5 ) Al
b UG FAKFI A K475 88 1] DA %2 i 7K~ 1) 1 1
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PERG 9, MTTSE5 45 515 W], HGFAL 3 1Y 40 1l
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A 40 R 24%, 1T e PI3K A RIILY 294002 Fi Ak
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PR B S BRA, 240 0k D W BE 40 R 2.5 6%, 17
ZELY 294002 AN FE 5, HGF (¥ 2 S v 4%
MR, 5 EPER TR AR, XU HHGFX 4l
JfL 2R B T B A EIE T PI3KAR 508 A %,
Hoechst33258 44 (Al il /s T HGFAL B 5 JH-41 i
FE PR T VE 98, 2P IBKPNHIFIFEE, 1%
VER B 2%, s knT WL, HGFnT LA i 40 g
A RSMMC-7721 PR T /e Ty, HF H 2
TH I U PI3KAE 5 38 B 1) SR U 0 A0 T Pk B
PHTRED).

Western blot&h w7k, HGFALHE S (141 i
AKtFIp- Akt Z 8 24 i 0 AL 41 0, 3 FHPI3K
FIHIYILY 29400240 B J5, Akt ik 5 R 1k
KPS 35 B AR 29 D HGF AL B2 40 i f 1/3. i i
Ui WA 40 S SMM C-7721 2% S04 7 40 g vh
PI3KZ 515 AktIE AL 72, I Akt RIA
Jimth, RS BB R T, PIBKINHIFIREM
W2 AIHIZAE . FAKI R IAfEHGF AR P 5 th 1
I, AR ICBERR A0 51 Ok B S, Al AT 1A AELY 294002 1
WSS R B, (H DABSRR AL FAK T g W S, 1K 1]
HGFALHL 5 (41 f ) SMMC-7721 Pt 2% L1
TRE I IG 5, TR XY R AR 2 PIBKR Y. B,
HGFl i i L PIBKIEE AKUFFAK, M il
0 e A B ) 2R L

B2, HGEXTJH4i il SMM C-7721 ()41
TR R R AE . AR
TEPI3KAE 5 38 B 55 (1), P I3KAE ) LA
HGF5#EHSMMC-772140 % 54 1= ¢ ) it 18
5. X ] RE A S A0 R R VR T B AR — N T T .
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