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[ 1] ITRNA T ARDTE R ce 1 LN, 535 Ree 64N IR Z2 RIS BE 1 54 WA
IR I Cal-27FISCC-44H, B iTA MiRee I /N THERNA (siRNA ), SRAIIR B ZUABRI 4 YT B Roe 1 FE
K. AR YL AYSIRNAARTE, B SE302H 5> W Reel-siRNA-141 . Reel-siRNA-22H . Reel-siRNA-341, JSFiRER A 5l
YHIXT R S AISIRNA i RS YesiCONTE R BT HRAL, AL YesiRNAYE Ry 23 FIXTHRL o SR FH S o it 3 4 g
SN K452 Reel . RhoALL K K-Ras3EH ik, & EBENT YL ( Western blot ) £illRcel . RhoA. K-Ras, £ @4t
B R (MMP) -2 ZMMP-9RRIA, SRAMASMZ ZE B0k Cal-27FISCC-4 R ZERE T, A i X0 S 9 G000 24
THRET S i R A R SN 1 Western blothIE5 SR 7, 5 BT BRZANZs (I RRZHAR L, 2041 iy
Reel ZE [N K B 1A R (P<0.05) , RhoA. K-RasHFEKEFRIALGI¥ER (P>0.05) , MMP-2, MMP-9%
KT (P<0.05) . HIMRZZESLIGFRMT, X RRAIMT L, S50 2 78 SRARTR AR 114 41 A B 45 k2D
(P<0.05) . AHAERR IR, S50 2H )R A0 240 it AT 75 Bsf (] B (A T 06 BRAH (1P<0.05)
TRANITERRce 1 1T IAZC T P8 HAE T 4 Cal-27HISCC-4 P YR 1K, BRI RS AR Z26E ) .
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[Abstract] Objective This study aimed to explore the influence of Rcel on invasion and migration of tongue squamous
cell carcinoma cells by silencing the Rcel gene with RNA interference. Methods The tongue squamous cell carcinoma Cal-27
and SCC-4 cells were cultured in vitro. The small interfering RNA (siRNA) of the Rcel gene was designed, and the Reel gene
expression was silenced vialiposome transfection. According to the siRNA transfected by liposome, the experimental group
was divided into three groups, namely, Rcel-siRNA-1, Rcel-siRNA-2, and Recel-siRNA-3 groups. Negative control group was
transfected by siCON, and the blank control group was untransfected by siRNA. The Rcel, RhoA, and K-Ras gene expression

levels in each group were analyzed by real-time quantitative

] 2018-06-11; [ ] 2019-01-09 polymerase chain reaction. The Rcel, RhoA, K-Ras, MMP-2,
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com and SCC-4 were determined by Transwell invasion assay,

and MMP-9 protein expression levels were analyzed by

Western blot. The invasiveness of tongue cancer cell Cal-27
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and cell migration assay was performed by cell scratch assay. Results Real-time quantitative polymerase chain reaction and

Western blot results showed that compared with the negative and blank control groups, the Reel gene and protein expression

levels in three experimental groups decreased (P<0.05). The RhoA, K-Ras gene and protein expression levels were insignificantly

different among groups (P>0.05). Meanwhile, the MMP-2 and MMP-9 expression levels decreased (P<0.05). Transwell

invasion assay results showed that the total number of cells in the PET film of the experimental groups was significantly

decreased compared with the control group (P<0.05). The cell scratch test showed that the cell closure time of the scratch in

the interference group was significantly longer than those in the control and blank groups (P<0.05). Conclusion Silencing

Rcel in vitro can effectively downregulate its expression in tongue squamous cell carcinoma cells Cal-27 and SCC-4 and

reduce the migration and invasion abilities of these cells.
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T ERIRANIEIE (tongue squamous cell carcinoma,
TSCC ) 23k S0 iR 240 98 vh 5 8 D i vk o ged
Z—, HTE DEER30%0, KA T R 4 i
FIRIT IS T —E Mk JE, (HSAEA A RARIRANEL
FRARR ST 98 W0 AN A o i DR SR AR 28 Rz b
etk , Mk Lty 3852 Z R BE R R4, R,
Vi) P o 4 s AT P ) B e 38 Ty =mT DA I 3 M
IR HIRIE ST 2P T A R A . ReelJ&—
FhEE KRG, K ARCAAXE FIA N3N LR
K KRFEAYEDIRE, & KERCAAXE A AT
PAREA T J 22 i R SRR IB ). Reel /o CAAXEE 1B
AR (% b PR SR A, DG 1 s 5 8 1 52 ) 1 A T
AHARIE . A I L RS 57 i A L Cal-27 1
SCC-4, B AiRcel siRNAJT- 13 I i AR %
e, SRASEHTSEE R A MEU Y ( polymerase
chain reaction, PCR) . 1R ENZ ( Western
blot) . Transwell{ZZ8 350 AN RIE 256055 ik,
HITRIMNITER R ce L3 T A 4N I Cal-27 ISCC-41228 K
T RE TR

L1 FZ R

JRA- IS . 164015575 . AR ( Hyclone
ovF], FEE) 5 DMSO (AmrescoA ], FE[E ) ;
riboFECT™CPH, 410 . ZEEhricAa it S siRNA
AT (TTNBLEAEYRHCATR A H ) 5 RNA
PEMGAN & . W% SR & . PC61-2xSYBR Green
qPCR Mix (High ROX ) (Jbni3{fEse=RiHf
BRH] ) 5 SEEEE fEPCRN S HH -3 - W IR I Uil
( glyceraldehyde-3-phosphate dehydrogenase, GAPDH )
( B TAY TREBRMAKRAR ) 5 Sunrisefifir
X (TECANZH, Ht:) ; SEif@E #PCRIL (Dy-
namica/AH), H[E ) ; b ARcel—Hi ( Abcam”y
"), %) ; %P AGAPDH, MMP-2, MMP-9,

migration

RhoA LA K K-Ras—¥HT. FHiflgG 4t (RIUFHE
T tE IR IRy A PR A F] ) 5 Matrigelid ( BDZ2A
Fl, [ ) ; Transwell/NZE (8.0 um) ( CorningZA
wl, EHE) ; 22 Rk RS ( GE Healthcare Life
Sciences, Chalfont/A%], De[E ) . Rcel. RhoAK
K-Ras S f & S PCRG | W LA TAEY) TR e fy
AIRA AR A . AFEA ik Cal-27F1SCC-4
W A AR R S AR G
1.2 Zifss R

Oy IR IR G e ARk Cal-27 FISCC-441 i, #5
LS T4 mLAY 164085570 (F10% M43 . &
%% 100 mg'mL"', & F100 mg'mL') , 37 C.
5%CO, THI I F A 5 . R ARARDL, FF
LTI 2980% A ik, ARG LAL @ 2/ L
N AVER HiOR TS (i e
1.3 siRNAG AR % e

VA RS ) LAY Rce 1 AYsiRNA,,  HLAR
P LR, FERXTER, R LT BHLsiIRNAJT S
(siCON) : iF[i5’-UUCUCCGAACGUGUCACG-
U-3°, K0]5°-ACGUGACACGUUCGGAGAA-3’, #
P il 1 v Ul B B E EA TR A e o AR AR UL
SIRNAANE], BFSEE02 53 N34, 435 J&Rcel-siRNA-1
ZH . Rcel-siRNA-24H . Rcel-siRNA-34, J§FiiA#;
PR3 S5 G AR X I FE A ASiRNA . i A JtsiCON
VR BAYEXT L, AHEYLSiRNAYE N ZS AR . %
YUET12 h, AN AELIx 10 R Fef LN, fF
ARIAEA 230%~50%K, AT LR 31454748 h.
1.4 LTS EPCRIY

siRNAFEYL48 him, THALERI6FLAR P A4 i,
{6 FH RN A Bt 791 8 e BE X 70 8 0 I 5 5 R $R
RNA, #% BIe siaa ) & B W B # A i — i
cDNA. B E B PCR Reel JEH B 5141751 «
Fi##5°-CTCTGGAGGGAACTCACAGG-3°, Fii#5°-
GAATCATGGTCAGCAACAGG-3’; GAPDHZHE:[H Y
SIS Fi#5°-GCACCGTCAAGGCTGAGAA-
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C-3’, Fif#5-TGGTGAAGACGCCAGTGGA-3’;

RhoA, 1E[i]5°-GCTGGACTCGGATTCGTTG-3’,
15°- TGGGAACTGGTCCTTGCTG-3’; K-Ras, IF
15’-GCAAGAGTGCCTTGACGATA-3", JZ[i15’-
TCCAAGAGACAGGTTTCTCCA-3’, fdi fIPC61-2x
SYBR Green qPCR Mix ( High ROX ) , M4k iy
(UL ER A3l A PCRI VIR G4, B MREAS A3 AR
fL, RSN 94 CHEATHIASM:, WA A3 min;

1

94 CHHATAEME, IFEIH30 s; 60 CHEATIEM, ]
30s, FLA0MEIR, 95 CLILLEM10 s, R THETRL
P E LN, 7EAENPCRIZIG &, ot i A 7 3% A it
ROrHT . SLIR R 220y B R n T mRN A ) AH X
RIREE (ACECty 0 -Cty s AACEAC e
ACt,...) . HIGAPDHYEN NUEXS IR, FEAN9250 53
I3

Tab 1 Target sequences of each experimental group

SEHRH PSS PR AR 2]l
Rcel-siRNA-1 siG1471135732 si-h-RCE1_001 CCATGTTAGCACCGTGCAT
Rcel-siRNA-2 siG1471135741 si-h-RCE1_002 CCATGTTAGCACCGTGCAT
Rcel-siRNA-3 siG1471135750 si-h-RCE1_003 GCCATTCCTTCTGCAATTA

1.5 Western blot

siRNA¥GYL48 hf, FRER IS LA, RIPA
SRR 1 244%30 min, W HBCAG & 72 )5
WeREM e, g o1 (IR RR) m e Blim AR
P FEZE MR AR R R B, T A
EPBART (BIKIESO ng® ) o FE10%35R PN #s ik
FEEERE LKL him, RSB IEEE % 2 PVDF
B, SRJE 5% AR W5 £ AIPVDFEL h, Jf7E4 CF
FAL 0 1 000F B —HiBE A 7% . 75 0.1%M Tween-
200G RIS, B S Z by —
Pt (1110 000%F: ) AEZEIR FHFE 1 he (H MR
22 RO R GEREE A U LS, LI E &
IR PEAE S N2 88 R BE AL FU (B 2 L8R AR X 36
KK LR EE 3K, KiillRcel . RhoA . K-Ras
HEAMEEFETEAR (matrix metalloproteinase,
MMP ) 2HIMMP-9f) %3k .
1.6 Transwell{# 285256

$4500 mg LAY N TR 820 w4 T Transwell
1228/ INE PR LIS EFm, E37 CHEE,
30 minfdi H R i BEKE . Transwell E&E A EIRS]
200 pL 2x10>-mL' MR R, FTEHIA
600 pL 7 10% R4 MIF R TR, 37 C . 5%CO 5%
48 hJ B, FPBSIEVE3M, M LFRIEN: )2
dije, K hEER AR EREREE30 min, W EE
BB, 7E0.1%%5 i 5 = Y420 min, PBS#t
B, WA T SR SR I AN BEMLIERES
B, R HImage VR 50HT, THECREAIEF
FEL AL AN AL, R 3IR.
1.7 MRS

F1100 nmol-L" siRNAXZ YL 4ififg ( AEfL5x105>
Y ) 24 h, FFHEFECFLAE . — HANHEEEI90%

A, 38T JC P SRS R 7 i e A T 42 o 1) 24
L= BANRIR . R PTG LT 1 7R 3L e U A
QIR B 40 PR 2 AT A48 ho 4x10f56 B T
RIAAO0, 24, 48 hiEME ., LR ERE K, B
FEh— R =0
1.8 Geit2Eath

FKHISPSS 1708143041430 PRI EL SR
MSTREARTIEE: , ZFREA BRI 22530, PG L
BERHLSD-t7% . K587k HEo=0.05 (XU )

2.1 Rcel, RhoAKK-Rasf5EH ik

S BAPEXT R A2 X BT A EE, 3452 4
Reel (LR A T H (P<0.05) , RhoA, K-Ras
R 63k EH A8 4k (P>0.05) o 455286 2H 2 ]
¥egiity 2z (P>0.05) .
22 Rcel. RhoA., K-Ras#[1MMP-2, MMP-9f#]

#ik

Y48 W S AHEANRIIIWEL, 2. 5T
X HE AL AN Zs (AT RRZHAR EE, 3 SE B 4 Ree L INEE M
FRY I (P<0.05) , RhoA. K-Rasfy%E 15k
T B ARk (P>0.05) ; MMP-2, MMP-9[ AT
P (P<0.05) . LAz Mgt #2% (P>
0.05)
2.3 Transwell{Z285C 5

LIS 48 hA-AIEPETIE b A9 4 it S B L IEI 3
S RAPEXT BEZH FN2S (U BRAH A EE , 3N SE B 4HAEPET
JIE E A 40 S B> (P<0.05) o 4 S2I64H 2 )1y
TG H#2E5 (P>0.05) . XHEM, siRNAFYLLL
PRSI AN R IR TR
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Fig 1 The protein expression of each group after 48 h of transfection of Cal-27
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Fig 2 The protein expression of each group after 48 h of transfection of SCC-4

2.4 AAERIIRSCEE AR SRS L Eh EE AL, S MR IR IR R
MMPRRSIER (K4) KB, SPMEXE ERIEUIAOCE Y, AU A St s R, il
AN X IR, S AP TBMAE G BN I UTRRhoASE, T AL A28 G HE 1 Galectin-

b RE AR A BTl R (P<0.05) .
SCRhoA 5 A 1R

cappr [T

3FIMMP-9EL F R, EHEIRZERE IR0, 1
ZERESIEMIG ., TEAMRKZ

3 B EE b, RashED SRIKKF- B A 1),

Ree & F i I 1) TT FRICAAXEE F i IN
DI, 22 2R N SR 11l 2 0 v e — 2 0 1Y)
BCGY L AT RAE R R S B R K fRCAAX
ORI I3 2R, 2B iRas & RhoZ &k
FIREZE . Ree AMERTLABEYI LR AL AICAAX
HEE, WAy - A CAAXE T, ECAAX
B BIR B ) EE R A TR

RhoAFIK-Ras#RECAXXEE (LA E . RhoA
TEFLIME . B BRI . SRR K KT
FEE 2R R A p Rk . S S AR

FENISERE, RasHEDRE 1 iR AN h 2k B,
Z 5 K Bk S . BEFRIO LB, ReelfEAZR
JERE LA TR . Roe LI 7E 45 W g 4 i vp L
AEAERAIFEF, AN, Reel e 2 S840
M NK-RasFIH-Rasfifi 52 1 ATER /A0, FBRReel
S PRI AT DA A 250 b A0 1) o 2T 4 40 L 0 Rz 9 200 e 1) A4
K, Wb RasiE TR L, I Bl L SR il
I 750 [ Ak B 200 T A ARAS B G A RCR O, LT
FRRcel ABfH RasaR [T E AL FH 1Y, Reel FEREN Ik
WA R A AR . TR Reel /] LIA AL
TR HAE RS B T24 40 M 1 2k A A A T
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RhoA FIK-Ras7E i 4R 240 i Jis A= S vl 35 8 48
YER . AR LL 2R R T R CE R 1T, Reel 57
IR A MR IR VA G . ARSEge T, ARSMITE R eel
JL[R48 hii, RhoAFIK-Rasi kR ZFEM, 1

MRcel1 3 5 RhoAFIK-Ras 4 s N & e %, )
A0 Rcel LR 2155, 4IE AT AR 222 5]
I, MMP-2. MMP-9[/)3E (135 B B 1K .

A4

A4

A B C D
Cal-27

e O R
25 X IR

x 100; F:

E
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Kl 3 Transwell{Z 28525645

Fig 3 The results of Transwell invasion assay
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Fig 4 The results of scratch test optical microscope x 40
MM Ps et — 4 8 & [7] Y5 A9 Zn > 4R 1 PR Al ¢
J5, TR A M AL S A i AT ik, AT AR A

x 40

MAMNELE (extracellular matrix, ECM ) , #4id5H %)
A, MMP-2HIMMP-9%5 & F B it fili 2 MMP,
HIXTECM . FECHE ( basement membrane, BM )
(ISR EER BT R PRI 80, R FEAFECM
BMSCHERE .

J341, MMP-2FIMMP-9 1] 5 0 1857 35 J7 i ) 2
IR, = SR fe, EPAMMERH T,
FTTF N B 20 B0 iy e A i, DT 42 il L4875 A=
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IR AR B EZ RN, SIEF AL, 1
e R 20 M98 FR I MMP-2 FIMMP-93 63k, #i R
IR ) (R R AR DGR,

TEARSLEH, JiEkReel ZJ5, RhoA. K-Rasf
mRNAFIEE I RIBEARAZ M, 0 958 20 A A2
ZEHESIFEAIL, MMP-2, MMP-9FEIARHIL, Xl fEe
Reel FTLERAM T RhoA K K-Ras# [ [ AH A&
MR T HAE M. FIHENRce i@ 125 M RhoA K&
K-Rasf [ BHPES B, [R1HE52 00 I A
RZEMITR .
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