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Abstract: [ Objective] To explore the effect of FAK inhibitor CT-707 on the cytoskeleton rearrangement, invasion

and migration of human hepatocellular carcinoma cells HCC-LM3 and its mechanism, and the growth of subcutaneous
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xenografted tumors in nude mice based on the FAK/PI3K/Akt pathway. [ Methods] HCC-LM3 cells were divided into Con-
trol group, CT-707 low dose (1.5 wmol/L) group, CT-707 medium dose (3 wmol/L) group, CT-707 high dose (6 pmol/
L) group. Transwell chamber test, cell scratch, and MTT test were used to determine cell invasion, migration and cell via-
bility. RT-qPCR and Western blot were used to detect the mRNA and protein expression of Palladin, Vimentin, MMP2
and MMP9. Western blot was used to detect the expression of p—FAK, FAK, p—PI3K, PI3K, p—Akt and Akt protein.
HCC-LM3 cell line was used to establish subcutaneous xenograft tumor models in nude mice, which were divided into
model group and CT-707 group (20 mg/kg, ip), with 6 mice in each group. The tumor volume and mass were recorded,
the tissue structure changes of the transplanted tumor were observed by HE staining method, and the expression of FAK,
PI3K, p—Akt, MMP-2, MMP-9 of the transplanted tumor was detected by immunohistochemistry. [ Results] Compared
with the control group, the CT-707 high, medium and low dose groups could significantly inhibit the invasion and migra-
tion ability, decrease cell viability, significantly down-regulate the expression levels of Palladin, Vimentin, MMP2,
MMP9, p-FAK/FAK, p—PI3K /PI3K and p—Akt/Akt, (P<0.05), and the effect of the middle and high—dose groups was
significantly better than that of the low—dose group (P<0.05), and there was no significant difference in the results be-
tween the middle and high—dose groups (P>0.05). Compared with those in the control group, CT-707 could significantly
reduce the volume and quality of transplanted tumors and the protein expression of FAK, PI3K, p—Akt, MMP-2, and
MMP-9 in the treatment groups (P<0.05) , and the tumor inhibition rate was 51.92%.[ Conclusion] CT-707 may inhibit
the invasion and migration of hepatocellular carcinoma cells by inhibiting the activity of FAK/PI3K/Akt signaling pathway,

thereby inhibiting cytoskeletal rearrangement and matrix metalloproteinase secretion.
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cam, ab70912) , Anti-p—Akt antibody (CST4060) ,
Anti—Akt antibody (abcam, ab179463) , 8 —actin (ab-
cam, ah8227) , MTT (Solarbio, M1020) , HE % {5, i
A £ (Solarbio G1121) o 3 B AL & - HL UK 7% B AX



366 HlR AR 2 (R AR )

Gl

(Bio—Rad PowerPac Basic) . £ I GE fild b5 A ( 36
MD FilterMax F3) B¢ 1% & 40 (_E i K EE Tanon
5200) SZHF 9 A2 2 PCR X (Agilent Technologies,
G8830-64001)

12 EWH*E

1.2.1 #mpeszf P40 R HCC-LM3 R H &
10 o/L R 2E 135 1 1% WPt (F 52 100 U/ mL, 55
% 0.1mg/mL) ) DMEM, F 37 °C, {& /3% 5% CO,
B ARAR h ESR bR B AR AR S HUAE KRS A 2
MLFEAD T 6 LAk b, FR A LAl 5 2 60%~70% K, i
75555

122 A& % %5 HCC-LM3 434 Control 41 .
CT-707 {7 & (1.5 pmol/L) 2H . CT-707 F1 5] & (3
pmol/L) 41 . CT-707 i 77 it (6 pmol/L) 41 . 4fi i 45
2y A TG I DMEM 25 I35 [R5 4k 24 b, FR 98 52
55432, I ACAH B ) 1 B & 25 DMEM, T 37 °C, {&
UYL 5% CO 5T 53R 48 h,

1.2.3  Transwell Kf Matrigel I T 4 °C i % fili 1k
MR I, 2 1 ARF IR AT, W 200 WLk
%{&%ﬂ: Transwel d‘%i%jﬁ%%ﬁﬁiﬁi%ﬁ%
BEM . B2 2540 FR 1 HCC-LM3 M SR 46 B
AL BSOS IS , R F DMEM 8 | 978 %% 41 ity ik i
9 5x10° A~ /mL, B 200 L 402 A E% . 78
T AIA 500 WL DMEM 455 35 5 i & B 55 4 vh
W 48 ho RH 40 o/L 2 R W 22 30 min, 25 i
YLD 15 min, FRASIEPE LE M, BB TR
JEATIHEL R 2 A EORIS A .

1.2.4  @mpaX) s WECE RN HCC-LM3 #%
AL S}10° /20T 6 FLAR Y, 15 57 28 20 it 2R 2 el
WA, 1 200 Wl JC A AR Sk, 36 B 1 HUIK 2547 4
IR, R FH PBS W UE L BRI S Ry 4 ML . 4l 28 CT-
707 THiJa , B8 B e T, R R
125 MTT % 4 2H %500 40 i #AE T 96 4L
M, & L 180 pL, 3 000~10 000 4~ 4f ffu/fL . &
37 C AR 5% CO, G 35 3% 6 41 il B |, 4%
F% 24 h 2 LI RE 5O S AN [R]5R) & A CT-707 5%
XTI A S IR . RN T 48 h
o3RRI, A 90 L 5535, BN A 10 wL
MTT ¥, k285 5% 4 ho SRJG WA B3, AL
A 110 pL Formazan ¥ fif & , & #% K F A% # IR %
10 min, {1 45 90 78 50 15 il o 7 T IEC 4 928 A D4
490 nm Kb I 5 4% LA OGIE (ODE) o 4% T I E
AT AL T AHREIE 7 (%) =2 4LF-3 0D

{ — 25 4L oD {8/ BEFLF3 oD fH — =5
FHfL°F-#4 OD {f)x100% .

12.6 RT-qPCR HCC-LM3 418 & CT-707 T Fi
J&, FE A IR L PBS TH Uk 2 I, TR1zol ¥4 #2 MU 4 fifg
AL RINA AR 3 5 S ) A A Ul B R A 7l A 5
A 18 cDNA JG #E4T PCR [ B o ¥ %% 5 25k R 37 C
15 min, 85 °C 5 min, WK FR N 20 wL, 4% 551k
} 95 CAEME 2 min, 94 CAE T 30 s, 60 CiE K ZE
30s, 45 MGG, 72 CLEMH 10 min, PCR 5[4 W
F 1, LU B- actin NSl ad 2744 fHX E kT
RS INY DO STy G

x1 5953
Table 1 Sequences of the primers
Product/
Name Primer sequence b
p

F:ATAGGCAAGGCCACAACCTC

Palladin 136
R:CCAGAGGCACTGGAAACTGT

Vimentin  F:AAACTTAGGGGCGCTCTTGT 162
R:GAGGGCTCCTAGCGGTTTAG

MMP2 F:CTGGACTTAGACCGCTTGGC 217
R:CAAACAGGTTGCAGCTCTCC

MMP9 F:TCTATGGTCCTCGCCCTGAA 219
R:CATCGTCCACCGGACTCAAA

F:ACAGAGCCTCGCCTTTGCC 250
R:GAGGATGCCTCTCTTGCTCTG

B-actin

MMP : matrix metalloproteinase
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(mRNA: P=0.043, protein: P=0.001) . MMP2
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A: Cell viability test results by MTT method, F=43.481, P=0.000; B: Results of Transwell assay for cell invasion ability, F=22.139, P=0.000; C:
The results of the scratch test on cell migration ability, F=35.987, P=0.000, 1) P<0.05 compared with Control, 2) P<0.05 compared with the CT-707

(1.5 pmol/L) group. ¥ + s, n =5.

El1 CT-7073 HCC-LM3iiE M BE R TB I

Fig. 1 The effect of CT-707 on the invasion and migration of hepatocellular carcinoma cells
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0.001, protein: P=0.010) . MMP2 (mRNA: , P=
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FHEL T CT-707 il i 4, CT707 i 7] 4 20 B4
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0.000) . p-Akt/Akt ¥J & & T I (F=115.559, P=
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) p-FAK/FAK (P=0.416) .p—PI3K/PI3K (P=0.132)
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A: qPCR for determining the mRNA of Palladin (F=14.454, P=0.000), Vimentin (F=31.711, P=0.000), MMP2 (F=45.341, P=0.000) and MMP9 (F=
21.953, P=0.000) in LM3 cells; B: Western blot for determining the protein levels of Palladin (F=14.311, P=0.000), Vimentin (£=21.025, P=0.000),
MMP2 (F=18.685, P=0.000) and MMP9 (F=15.031, P=0.000) in LM3 cells. 1) P<0.05 compared with Control, 2) P<0.05 compared with the CT-707
(1.5 pmol/L) group. ¥ + s, n =5.
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Fig. 2 The effect of CT-707 on the Palladin, Vimentin, MMP2 and MMP9 protein of LM3 cells

Control

FAK I-- [ | % 4 CT707(1.5 moiL) % 31
2 ] T = CT707(3.0 molL) £y T
=} 1 >
p-FAK |__ M e | 3 ﬁ 41 = CT707(6.0 mollL) £ ¥ "
g B O = -
PIK [ o <] 5 =N )
Z e 14 2 A
p-PI3K |—- [SS— | = =
~ 0 N
At (oo s o |
p-AkthH—‘..l o
' § 101 -
B-actin |----| g% 0
[}
2=
A O & -
& & MM 5% 54 )
CJO Q_x ’6\0 &O g a Y
5 c)Q' QQ’ =
IR -
PO "
C Q& (f 0.0-
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Fig.3 The effect of CT-707 on the FAK/PI3K/Akt pathway



370 HIL RS (B2 R D) 554245
2.4 CT-707 MR K T HBEBE KT 3 %

AR BB AR AR PR M T i, A5 R U,
SRR A, CT-707 LA B AR R [27 d (o=
3.030, P=0.013), 36 d (1=7.056, P=0.000), 45d (¢
=8.461, P=0.000) | )it #& (1=10.510, P=0.000) .
K (P<0.05; 151 4) , #19 %64 51.92%; HE 4L £,
SR R AR ZH bR A M HE S B RS, AR A
T AT UL, CT=707 41 i yRd 4 SUSRAE 3 22 | IifJed 40 i
KA R, A HESRA T
2.5 CT-707 3+#R R B2 T % #& & FAK/PI3K/Akt i#
X BEFRIENZM

K S 9 2H AR B B B2 T B AR TP FAK
PI3K,p-Akt, MMP-2 MMP-9 & [ 1) FE I 2 3k , 2%
R M TR A, CT-707 2H FAK (1=5.426, P=
0.000) .PI3K(:=7.731, P=0.000) .p—Akt(:=5.930, P=
0.000) MMP-2(:=7.965, P=0.000) MMP-9(;=7.525,
P=0.000) £ [ 151 B F AL (P<0.05; & 5) .

400 0.6
b 00 = 04
2 2004 = )
5 8 02 !
S 1004 '

0 o

9d 18d 27d 36d 45d
t/d

Model CT-707

B

JHFJe e T A7 50 565 U £%) i DL 0 e, L g
E A DCBET SRR S 5 = %00 & R AN AE TR
v, R R AR ) A O R R R AR AR AR
Jigga 1) 52 ke R A% 02 S U R R TT R BRI BE T (1)
FEFR RE i A A J2 o JeE 20 E G  Ji
AL, %% e JRD T 5 G S DAL T 2 3 5 R sl b L 7
Wi 1V SR LIRS AT I R T MR8 e R 2
BN ARG e 8T8 Nk & T R i 22 40 B
R AR B e, N R R I R A 12
KZ O AT i e W sl e 1], 22 14 A 3 o 77 7% B
e, ARG AR LR AR RAL R 129%~14% . Fifi %5 i 978 50
) 259 A, SR 1) g (R 28 AR S A DG
1A 25 E A b A 5 A

A: Growth curve of tumor volume of 9 d (:=0.343, P=0.739), 18 d (1=0.474, P=0.646), 27 d (:=3.030, P=0.013), 36 d (:=7.056, P=0.000), 45 d (=
8.461, P=0.000); B: Tumor quality (:=10.510, P=0.000); C: HE staining. 1)P<0.05 compared with Model. % * s, n =6.
4 CT-707X#RBE THEBERKKIE

Fig.4 The effect of CT-707 on the growth of subcutaneously transplanted tumors in nude mice
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