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Effects of FAK gene silencing by RNA interference on the apoptosis and
invasion of human tongue squamous cell carcinoma cell lines CAL-27"
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[Abstract] Objective To investigate the impacts of FAK gene silencing on the invasion and apoptosis of
human tongue squamous cell carcinoma cell lines CAL-27. Methods Three pairs of FAK siRNA were con-
structed by the siRNA interference technology,then transiently transfected cells. The expression of FAK mR-
NA was detected by real-time quantitative polymerase chain reaction (qPCR) ,selected the most efficient silen-
cing siRNA for follow-up experiments. The expression of FAK protein was detected by Western blot the cell
apoptosis was measured by using flow cytometry,the change of cell invasion ability was detected by using Tr-
answell insert. Results The relative levels of FAK mRNA in the siRNA-1 group,the siRNA-2 group and the
siRNA-3 group were lower than that in the negative control group and the blank control group (P<C0.01). A-
mong them,siRNA-3 was the most efficient. The relative level of FAK protein in the transfected group was
lower than that in the negative control group and the blank control group (P<C0. 05). The apoptosis rate in
the transfected group was higher,compared with the negative control group and the blank control group (P<C
0.01). Transwell insert invasion assay shouwed that the number of transmembrane cells in the transfected
group was less than thoes in the negative control group and the blank control group (P<C0. 05). Conclusion
FAK gene silencing can effectively induce the apoptosis and inhibit the invasion of human tongue squamous
cell carcinoma cell lines CAL-27.
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*® 1 B itH) FAK siRNA F 5]
He N 4 R 1E 5k e sk
siRNA-1 5'-GGGCAUCAUUCAGAAGAUATT-3' 5'-UAUCUUCUGAAUGAUGCCCTT-3'
siRNA-2 5'-GAACCUCGCAGUCAUUUAUTT-3' 5'-AUAAAUGACUGCGAGGUUCTT-3'
siRNA-3 5'-CAGGUGAAGAGCGAUUAUATT-3' 5'-UAUAAUCGCUCUUCACCUGTT-3'
siRNA-NC 5'-UUCUCCGAACGUGUCACGUTT-3' 5'-ACGUGACACGUUCGGAGAATT-3'
x2  witwsIwEs
H X 4 R I Wi s
FAK 5'-“TGTGGGTAAACCAGATCCTGC-3' 5'-CTGAAGCTTGACACCCTCGT-3'
GAPDH 5'-“TCATGAAGTGTGACGTGGACATC-3' 5'-CAGGAGGAGCAATGATCTTGATCT-3'

W FAK 16 Z Fp igs el 2Uh 3947 4 5 2B 0 L.
M HAE— & B L, Gk ok 5 i i 0 A B 4%
PIAHSE . BT, A 2% FAK 57 g 2 8] A 56 v 1
AR B A AT IR A IE . A SR
I RNA TH (RNAD H R BEFE FAK HeH K5 7K %)
N 55 5 240 O T R AR 2 A A R A ) 2R AT R R
1 R 57FE

L1 e e an bk CAL-27 % B b il R 2 B
JE& PNRAN 20 & B BE B AR SRS 2R 1 B . RNA
$R I & W T 56 [H Tiangen 24w ; Opti-MEM Il F*
% [E Gibco 4\ A ; Lipofectamine™ 2000 Transfection
Reagent i 7| & W T 3 [E Life Technologies 2\ 7l ; Ify
A= MY I T LM DU 2= 2 7] 5 GoSeript [ sk R4
T 3£ E Promega /A Al 5 B & & R A B 5 [ b
(qPCR)& ) £ W F 35 [E Promega A F] s et A FAK
BT REHTAR I T3¢ [/ Abcam 23 ) s matrigel 58K W
FZEE BD 25l s Annexin V-FITC/PI 28 g 8 7= 3 57
& T L R A YA IRA T

1.2 Jiik

1.2.1 FAK SsiRNA it X &8 P GenBank
Bt PR AR AL N FAK JEH 7 91, 38 M FEZR siRNA %
TFEIASEJE I, #3171 %) siRNA-NC 1 A B % i
JF A3 X S B siIRNA FF 41 : siRNA-1, siRNA-2,
siRNA-3(K 1), A ¥ 914 BLAST 43 B i i 45 5
PEJG B M SR AR R B A B A w5 A 24k
1.2.2 gi¥mit et it FAK 514 kN
Z GAPDH 5#)4 1 X} (GR 2), il )" N F8 3 A W) BH 4L
e A PR 2 | A R

1.2.3 ZAMII5FR e v BN TWRA T
{18 B 96 200 L AR B2 R T 10 20 iR 4R 1 ¥ ) DMEM 41
MBS IR T . 500 20 M W BE S R AR B AL, 4
PRI S AU Ak S0k TR AR5 98 R M FE AR K
F 65 %0 22 A7 I, B AT FE AR HE A B Y B B . A 4N Y
FE Y A5 I 3y & 8 M Lipofectamine TM2000 Trans-
fection Reagent 2 7] & 09 U6 W] 43 $h A7 . %% B B A
B P/S WY SE A B IR AU Fe Y 4~ 8 h S5 4 N IE

LR AR SR IR . SLR o A U L A L B M BRZH A
XTI, ] FAK siRNA 5% Y 41 240 i b 47 5%
Y {81 TG 725 SUJF 51 (siRNA-NC) siRNA X [ 2 % B8
2H 20 M R AT e G 5 25 1 ) IR 40 M A % e A fn] RNA,
1.2.4 qPCR ¥l FAK mRNA (%335 & siRNA ff
e () BN B K B Y 4 i, PBS Y% in A TR-
Tzol 37 40 B 50 53 240 I DA S SR 40T AT & i
JCE S min, BSOS FHE AT )ZE WIS RNA B BT
WA GEAR TR S N TR AT SR ICE 10 min, B0
JE 5 B INA 75 % L EEPR G UUTE B0 Ja W HS
R, T 2~3 min J5 , %  DLVE 2 BT 3R LY
RNA (2l Rk B . (2) il i il GoScript J #% 5%
F G G AT SO SR O S AT 3R B cDNA; A1 48
qPCR X G Ui W45, @57 qPCR WA R . (3 1EH
DU R A1) sIRNA I T/ 205050 .

1.2.5 Western blot E#: FAK M FEIL
4 n A RIPA g W vK IR 2% J5 6 000 r/min
B0 5 min, YR BT . FREL 100 mg [ BSA il %
FrRifE B H VW, Bradford 3E @ B8 MR B . ™ 4% 4% IR
Wes 12~ 230 X 10* Rabbit Master kit & Wes 12 ~
230X 10° Master kit with split Buffer i 7] & 1 B $5
WAL BT INFEBEAE . — B0 Z 90 HE 30 min, fif
H Proteinsimple Wes {3 #§ %A i i 47 £ I . 75 15 52
LEsE N

1.2.6 g =40 M SR I 4 i 0 T 15 o0 AR e d A T
6 fLAR 5 2 RiFAT siIRNA s 5 0L j5 6 h e  fif
REFRHE.37 C 5% CO, R FrAfih dk e B 3 s e Y Jm
A8 hIST AR £5 L P 35 W U BE 240 M JR 16 3 A S AR
M b T R U 4E s B L, PBS Pk U 4 il Binding
Buffer T E 400, it A Annexin V-FITC X ml{k, 75 mg
(PDRH IR A) il GG 8 5~15 min, 1 h
2 A SRS 0 25

1.2.7 Transwell NEFRGM AR ES 41z
iR 2 T Ak B0 I A 0 L TR T 4 R s T
SetE Transwell /NEF) % _F R A S # BEAY ma-
trigel LI 0K BT o B BCE 47 HY 100 p L 40 Jif A
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WA FZE. % &4 10% FBS B DMEM 5 % W
500 pLIMAF & s G IR HiCE 20 h J5, 45 5 5 g
0 8 78 5 T K o e 30 25 B R A0 40 s 8B
BT LSS A BRI AR

1.3 Zit2eAb ¥ R SPSS19. 0 84 #F 17 55 5 %X
WG AL 3, R R R T+ R,
ZA W LR 2R 5 22550, L P<<0.05 i 2
SA G E X

2 & ES

2.1 VB FAK H A CAL-27 4t FAK mRNA
FIRMFMm gPCR K 25 1% BR 4L L B PR X B4 %
siRNA-1 41 .siRNA-2 41 .siRNA-3 3 YL, FAK
mRNA ] X} & 35 K F 43 5] & 1. 000 0 £ 0. 037 6,
1.097 440. 022 0,0. 513 6 4+ 0. 034 3,0. 328 6+
0.016 2.,0.233 2+0.001 6, 3 PEEYL4h FAK mR-
NA §F3R 7K1 5T B AR T 28 1500 B2 A0 B xF
WA, 225 H G2 5 X (Faa = 286. 42, Papan ) <<
0.01; Fugnnz = 729. 99, Pognae << 0. 013 Foguns =
1 060.91, Pagnas <<0. 01D, LR 1, Hob, 5 Y siR-
NA-3 4 VTR SR e i

B 1 £HEMAA FAK mRNA Rz

2.2 PLER FAK ZRXF CAL-27 401 FAK & H ik
FIRZ] Western blot Ky il 25 (1 % HE A4 | BH 4 % B 20
e e i p FAK R H WA X 3R 3k & 0 3 ok
0.010 594 0. 003 18, 0. 008 58 =+ 0. 001 67 Fi
0.004 4740. 001 25, ¥ Y4+ FAK AR &=
WY A T 25 o B A 0 B AL 25 R ST
X (F=6.04,P<<0.05) (& 2.3), ¥ FAK A, &
s A0 M FAK 35 1 R85 U] B REAK .
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2.3 VLB FAK FEHE X CAL-27 40 M 04 T (1) 52 iy
Tt 20 LSRR T 45 SR 5 7 A o BEA L B ke BE AL
BEYLI 8 T2 R 40 0 (3. 98 £ 0. 54) %, (3. 21 +
0.94) Yo M1(6.34+0. 91) %, 55 Ye 20 40 o I 1= K 1] &b
ETHEX A M A B ZRHERITFE XL
(F=11.89.P<C0.01), WL 4.5, FAK JEH F kDT
BRJG - 7 R A0  JA TR R T

B 4 B FAK EEX CAL-27 45 R T B #2019

A28 U BRAL s B B0 BRAL 5 C e 41
ES5 ESAMABBATER

2.4 V1B FAK 3L % CAL-27 41 {2 & 68 )1 0 5%
M Transwell ¥ 4 Mg (&K SMMZ 72 5256 BN 25 H 4 IR
2H CPH X BR AL 5 Y 2 A 5 0T % Matrigel I
R TR T FBE 0% 20 B Bl 4y B A (410 27 £ 40 11) A,
(42. 604, 06) P F1(32. 7043, 19) 4, I Yy 20 2F I 41
J A SO D T B PR B AL R A (N R AL, 2 R
Giit i X (F=5.93,P<0.05) ., W& 6,

A %S X BRAL B B PR IR AL C f e ]
& 6 MEL FAK EE X CAL-27 Afn{E 2
B TR R M ( Transwell X 200)

30 i

NN Z BB s 1 (B A 7~ «BLp53 8 H
T 4k e -1 SO maia i ye s T
FAK M#0Ja 2+, FAK 323X 88 55 5% 5 F 19
PR Z R E Ol B sE A Al L. FAK
MK LA S22 T MR R R R RS R
92 AR A T B T IR 40 M 9 3 A% L R R L 1R
2RI L TR 2 P AR A AT O s R AT A D B —
PR X R 77 AR W) A BT L At PR SR K R AR
Y AEIEH W R LR 4 b FAK [ Rk 2
P s BT 3 Al RE T b R AN IE R A PR B
Jes W AN R (ELFE S 885 9 A OG 1 40 R L FAK | 3%
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K T %k A T R R FAK AT AE 2 5w i &k
A RIBREREM R K Z —,

RNA T3 AR &0 4F & J ke o i — ] DL
AUEE RNA, 5 8%, B 5k B A 40 i 7 1) 0815 (i
RNA, WA T fifi ¥ 3E [R ek DU BR BB B R B E 9t ) 32
12 T 3 X o) BE WF 5% A0 R A S RIE 9T L AR
SR RS I FAK siRNA 5 21 iR % & % 95 41
MIFEAT G Ye . B b iy 3 Ff FAK siRNA 3 g fiff
FAK mRNA #3235 7K 7 W] i B A, U0 BR 8500 78 % G
Joi A8 h Bk %] T he i fi . AARSLR h i 3 AT i
7 X #1835 DR ) A1 3 R0 A ] o L FAK siRNA-3
UUIRBOR e b . % I8 X Fh B 42 v] fiE 5 000 BN A K
3 BT HE 3 40 590 4 FH T [) — 366 R A9 S [) 38 o AT
PR TR TR . . A E X T S ik 1T
G e Ak 5 LA SR 35 21 58 S FAE i 5 %G K. Western
blot A5 I i 7R FAK siRNA % Y % 455 41 i 5 4 il T
FAK A i 28 3k 10 Xk IR 4 40 i ) 35 A b 5 i 4 61
P4 X WIRIBHER T FAK siRNA 4R,

iR 1 2 Ak R S AT L P A N R TR R
YRR, AEARSLYS P, i I X A0 AR ARG I %
MLULER FAK LA S H WA mT. of
IBF5E W FAK EE @S LT 3 £Z@ 80 S 400
WAEFE R T . (1) 3@ 3 PISK-PKB {5 &3 5, FAK
A DL B 2K TE — Z 80 400 R T A oG B A (U Bad,
GSK3 ) it A F I a5 . (2) @t
Src-Ras-JNK {5 5@ i, AT BN AU E K EF .40
HUAM LR S FAK A5 09 40 i 2 745 5 T DL L3
BOEES) . (3) 3 #f FAK-p53 3@ %, FAK fig 5 p53 45
Hro 5l p53 Z Rz 1k, p53 B4 Ml Py B 1 B RE A% .
PR T2 (5 5 0 BELT 42 6 40 i 5] 30 452 3, BHL IR T
MM T, HRECA 6 FAK 5 H U085 S5 85
20 M08 P R VD Y 43 ML 0 S AT R AT
— R

RS RN E B s —, 55
e 8 TS S VI AR ¢, AR SR, il 5 Tran-
swell A & BT ER FAK 3% 5 58 A &0 il & % g
M1 228 0. g A0 1R 22 e D i AR AR AR R R B
b B T PR A R BRI A2 3l RE O B K TR K A i TS
PRI A FAK AT LUE A i 98 41 A 7 A% A bR s o)
RO RN AETE S 2 b R A oA, B4 1R 2B
TR PEMA A s s . B RN S
WL FAK By 2 26 3k mT LA 983 40 it 5 5 4= 41 &
LU R, BAh @it FAK-pI30CAS {553
M FAK i8] UVGfE FUE 4 730 4 8 & A
(MMP)-2 MMP-9, 7 M (= 28 F % % 1) i 2 b . 4
B AH 2R 2 B B 1 2 IS B (BMD F1 48 jg 4 3 i (ECMD
A BHLE PR bR 20 AR R AR R T e . A R S
Ji 42 @ 2 A i MMPs % % 51 (1) MMP-2 fil MMP-
9. BB 2% il AN if A0 5 0T A 35 JEC IS Hp 45 b e L AT 4
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