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EE] B HEI A RE X YHESE 9 (SOX9) X FEfHE (0SCC) 4 b aE L (EMT) K akhg
FIHISEM . ik OSCC BeaCD8854M NI F % LsiRNA control, SOX9 siRNA, [RII LAAS ST faT 45 YL i 40 A A control
4, ST E R R A EHE N (qQRT-PCR ) FlWestern blothifi i TR HISOX9 siRNAVMUG SE0F5E . 4l e
G ST A AN SE PR CRE T, SR e ekl b 7 55K % (E-cadherin ) . PP H ( Vimentin ) ik, Western
blotf M E-cadherin, F&fi4 @ E AlH-2 (MMP-2) . Vimentin., L4 E -9 (MMP-9 ) ik, Transwell/NE
KM IR2E TR, SR SOX9 siRNAZ I HSOX9 mRNAFIHE /K P-4 A% TcontrolZl ( P<0.05) . SOX9
SIRNATZHM SE TR i H . AR 22 AT AL 4 H W AR, JF HAN HMMP-2 . MMP-9&E KRB K, 5
controldiAH L, ZRBEASI#E X (P<0.05) . SOX9 siRNA T HF Vimenting2 ik K F-[4A%, TiE-cadherinZe ik
AFTHE, AREMTSZEH0H], SceontrolZHAHEL, 255 AAGIHFE X (P<0.05) . &5t TFIHSOX9nHOSCC
AMEMTRITEREIE AL, LA ZBFIT R
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[Abstract]  Objective To investigate the effect of sex determining region Y-box 9 (SOX9) on epithelial mesenchymal
transition (EMT) and cloning of oral squamous cell carcinoma (OSCC). Methods siRNA control, SOX9 siRNA were trans-
fected into BcaCD885 cells in OSCC. Simultaneously, cells that did not undergo transfection were used as the control. Quanti-
tative real time polymerase chain reaction (QRT-PCR) and Western blot were used to select SOX9 siRNA1 with enhanced
interference effect. A cell cloning assay was used to determine the cell’s clone formation ability. E-cadherin and Vimentin
expressions were detected by immunofluorescence. The expressions of E-cadherin, matrix metalloprotease 2 (MMP-2), Vi-
mentin and matrix metalloprotease 9 (MMP-9) were detected by Western blot. Cell invasion and migration were detected in
the Transwell compartment. Results The levels of SOX9 mRNA and protein in SOX9 siRNA cells were significantly lower
than those of the control (P<0.05). An increase in the number of SOX9 siRNAT1 cell clonesled to the considerable decrease of
the number of cell invasion and migration. In addition, levels of MMP-2 and MMP-9 proteins in cells decreased significantly
compared with the control (P<0.05). The level of Vimentin expression in SOX9 siRNA1 cells decreased, and expression level

of E-cadherin was elevated. Cell EMT was inhibited com-

(A B 2018.02-18: [fEEIEHE] 2018-11-03 pared with the control, and the difference was statistically

[(ELTA] WA AT TR ARV E S5 H (14A320022) significant (P<0.05). Conclusion Down-regulation of SOX9
(E&T ST #3CH, WIEATLRE, 4, E-mail: wenbowuw@163. inhibited EMT, clonogenic formation, cell invasion and
com

GEME(ESE] B3Cii, @IFAEEEIR, M1, E-mail: wenbowuw@]163. OSCC migration.

com [Key words]  sex determining region Y-box 9; oral squa-



USRIV

B3TH M 20192 A
o] 4e West China Journal of Stomatology Vol.37 No.l Feb. 2019

http://www.hxkqyxzz.net

mous cell carcinoma; epithelial mesenchymal transition;

FTARIBIT . RIEOIT . BT AT WG
JT I E®EE (oral squamous cell carcinoma, OSCC )
M. BEE AT e A L ATl oY, 2
PRIRE W36 7 E 8 B TGS I ihogn Jr ki, g
A REMEEOt ELEIRN, B Cepi-
thelial mesenchymal transition, EMT ) J& /M@0
JER, RS I A SRR S A 0 AR, PR
PLE X YHESE 9 (sex determining region Y-box 9,
SOX9) TEMIE M EZ 2Nz ki, e M
iE T R IRIL AR P, IF HR A By Sk 5 g
AR R AT OB, RO R, SOX9TE H i
b B RS B, JFH SRR A G, H
i, SOX9X OSCCHM IR 2T XEMTHIM: I i A
AT . ANSCH LABcaCD8SSYNIE M Xt 4, #F5E T i
SOX9XFOSCCHfZZE . LM MEMTHRIFZN, LA
JEHE I SOX9VAYT M el 5%

1 #RFFE

1.1 FEH

OSCC BcaCD8854ilfifl (ATCCZA+H], FEH) ;
cDNAGRGR & SEihE i R A MEEU Y ((quan-
titative real time polymerase chain reaction, qRT-PCR )
ol E (KEFEY TEARAE ) ;3 SOX9Piik
( Santa Cruz Biothechnology/yFl, £ ) 3 L HIH
IR S ( glyceraldehyde phosphate dehydrogenase,
GAPDH ) itlk, BIEER (Vimentin) Fiif, Ffie
JEEFMF-2 ( matrix metalloprotease 2, MMP-2 ) #i{A
RS2 (E-cadherin ) HUiA . FEFT4JE 8 -9
( matrix metalloprotease 9, MMP-9 ) #i{& ( Bioworld
], EED 5 10%IAEmnE (RIS LEAEY) TR
APFRAE ) 5 siRNA control, SOX9 siRNAT, SOX9
siRNA2 (b Bl 25 BARAFRA T ) o
1.2 ZHpss g

BcaCD8854if 4% J¢SOX9/NTHERNA, 435
JSOX9 siRNAT, SOX9 siRNA2, [F]H#HsiRNA
controlfEA FPEXT AR, LUAEES Y4 iy BcaCD885 4 i
YERcontrold], FEUL) HARERE 7142 B Lipofectamine
200005 FiARE QIR . AETERE S48 h, JHQRT-
PCRWestern blotill i SOX9/K-. 4L LA 545 10%
G4 MIERIDMEME %, 110.25%I0 [ g AL .
BFRBHCRIT C, 5%CO TR
1.3 gRT-PCRIill%E SOX9/K -

control, siRNA control. SOX9 siRNA1. SOX9

cell clones

SIRNA2Z Al L5 7748 hLA 5, SRAITRIZOLIFEHL
AL S RNA 2300 B € HoD,, |/
OD,,, }1.8~2.0. HRNAA M cDNALUF#EFTqRT-
PCRY M. FE/F K. 95 °C, 3 min; 95 °C, 60 s;
60 C, 60 s. SIYFINUT . SOX9_LiiF5 45
H: 5°-AATGGGGGATCCATGAATCTCCTGGAC-
3, FiEsI¥Fs N . 5-ATTGACCGAATTCGA-
TCAAGGTCGAGTGAGC-3’, GAPDH [ 5| ¥1/%
¥4 : 5°-AATGGGCAGCCGTTAGGAAA-3’, Tt
S5 K 5°-TGAAGGGGTCATTGATGGCA-
3,
1.4 Western blotjlll i€ SOX97K F

control, siRNA control, SOX9 siRNA1. SOX9
SIRNA2Z AN R 5248 hils, $RIAIEE A, #420
BCAHE [15E F iR S0 45 4L 85 FRE b A 7 meAGl
FEAAE: EARRIMAS EREE MR, IRES,
7E100 “CAEWES min, T4 EFEFLIN40 pgfE AL,
PL10%IM o3 B . 5% He4difie, 7690 VIERRARMFT
HLUK. HLIK3 hUUS, WERGURIS 21 21 B U IS
Joi, ARk, B KRN (polyvinylidene
fluoride, PVDF ) FETEREFEZZ v rhi=fl, 200 mA
BTOKE R ho B OB S %4 M3
FEA, 837 CHIFE2 h PUARFE . PVDFIRL
TE—Pt ( SOXOPLIALLL @ 600FiE: ) 1, ®T4 Cid
%, BUHPVDFE, JICZEL 2 000F BRiYIgG —FiH,
TEERIFE2 ho LA LI, Bio-RadiRHUEIL,
PAQuantity One & #7347 o
1.5 S RS I 2 40 i e P B )

control. siRNA control. SOX9 siRNA1ZH 4l
MR FRRETE, VRN, $ER7E10 mLiY
Regeiep, ARG FR RS In200 40 . dksibs s
14 d, WRERANMEE IR, F4%RY 22 3 B 5 4541
A, RS20 min. EFEB T TR, RIEW
AN va e B H -
1.6 HIEDCH M E-cadherin, Vimentin#ik

control, siRNA control, SOX9 siRNA 1214 g
Kig®48 him, F LI EA S ok v i
PBSUE2K, TNA4%I 2 5 B [ 42 30 min. TR
MW, PBSUEA2K . H10.5%M Triton X-1007 7%
P, FIEIFE 10 min, PBSPRIRSIK, HI10%EIi0
HEMA b, B 1% 0SB PR3 5
JINE-cadherin. Vimentinfi{/AF B, MR A1 -
50, fERRET, 4 Cidi. H1%B LIS B RS
61K, MIATGAL & 1007 BEFITCH S EARIC I 4L,
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CAE R IR IR 1 h, FHPBSERIR6Y . TN
DAPI, 7EZEHBIEMFTHS min)5, PBSUEIR3WK, il
ABSEE R, DO6 M T I T .
1.7 Transwell/NE 0 & MR 22 AL RS

BRTIA CHfEfE, FIDMEMFGRE, “EAHifE
8 umBHRIRERR I, 37 CHFHE 30 min, Hlcontrol,
siRNA control, SOX9 siRNATZIZ0E, LIAE MG
PRSI ETRANN, I DA BN B2 T 5 <1054 i
FAP B Transwel UNVE F) EE A (541400 uL) , 7E
NEPBIE A MG 48 hia, FIMAE
PR AN, 4% RP R E, 45T
o, BEBGAER, TR SRR A REL H R 2E
YHIEL H o iEFS A0 AR I 7 S 00 H A TR ke
ft, HALIRRR 5L .
1.8 Western blot{ill & 4 ifi H'E-cadherin, Vimentin,

MMP-2, MMP-9%& 17K

control, siRNA control, SOX9 siRNA 144t
553548 Wg, FRHHWestern bloty: il 2 & 2H 41 it H E-
cadherin, Vimentin, MMP-2, MMP-9%E /K F, H
AL BRI 1.4
1.9 GEif2Eat

KJISPSS 21058 R X S B4 A T 2304
PILH R HPOST AR AR A 3, LP<0.05R 7R 22 5 A 48
PEIPE

2.1 SOX9 siRNA FiHOSCCHiffIH SOX9) ik
siRNA control 4 4l g ' SOX9 mRNAFIHE /K
RAT B AR, ScontrolZHAH L, RIS TTHF
= Y., SOX9 siRNAI., SOX9 siRNA2# 41 H1SOX9
mRNAFIE /K E 4] B A Feontrold, ZHA 50
PHeFaE X (P<0.05) . SOX9 siRNA2ZH 40 s -HSOX9
mRNAFIEE F7K -2 i 5 FSOX9 siRNA14, 2
AR X (P<0.05) . SOX9 siRNATFISOX9
SIRNA2 I T T OSCCHH i b SOX9 iy % 5 Fll e
ik, IFHATE TSR TE#, i HS0X9
sIRNA MHF 22505 (EITFIERD)
2.2 SOX9 siRNAFIHIOSCCHN Y we BETE M fiE
control, siRNA control, SOX9 siRNA 12H 4 /itd 5.
BT REC R (95.3249.63) . (96.94+10.87 )
(64.25+7.65) 1>, siRNA control2H 2l ffd v [ E Jli 4%
ScontroldH M EL, ZRTILSIAHE X ; SOX9 siRNAI
2H 41 B v BT B BAIC Feontroldl, =S A ST
2R (P<0.05) o 455U, FIRESOX9n] AR
OSCCHH iy reIE aE ) (E2) .

1 2 3
soxo| R v —

1: control4l; 2: siRNA control4l; 3: SOX9 siRNA14]; 4:

GAPDH

SOX9 siRNA24f{ ,
Kl 1 Western blotillZSOX9 siRNAFL YL fFOSCCAN I HISOX9%E
BIUESEN
Fig 1 Western blot was used to determine the expression of SOX9
protein in OSCC cells transfected with SOX9 siRNA
£ 1 BHAOSCCHMBSOXIRIRIE
Tab 1 Expression of SOX9 in OSCC cells of each group

X+s§
415 SOX9 mRNA SOX9% I
control 1.00 0.84+0.06
siRNA control 1.02+0.09* 0.86+0.07*
SOX9 siRNA1 0.21+0.05* 0.15+0.02*
SOX9 siRNA2 0.36+0.02*& 0.2940.05*&

1. Hceontrol FLAE, “P>0.05; controlZH [L#, *P<0.05; 5
SOX9 siRNA14 L4, “P<0.05,
2.3 SOX9 siRNA#I|OSCCHHALEMT

Western blothlZ5F AT I, SOX9 siRNA1ZHE-
cadherin7E 4R AL [ AR TS, Vimentinge 20 i3
Fr i FE AR, i control . siRNA controlZl A &4y
M 2 k4 TEMT, HANMIE S 208 % i
o NBIE, SOX9 siRNA 1ZH 4 f il 5728 AR /b,
B LZiNIE . siRNA controlZH 40 ifd F E-cadherin .
Vimentingg [17KF ScontrolZH At , E RIS
X . SOX9 siRNA1ZH 4 il H E-cadherin [ 7K
& Feontrol, Vimentindg [ 7K A T control
H, ZRAEGITFEX (P<0.05) . Z5RallL, F
JHSOX9r[MHIOSCCAMEMT ( EI3FIZR2) .
2.4 SOX9 siRNATIHIOSCCHI TR

control. siRNA control, SOX9 siRNA 140 4 }fuiT
BECE 0 (135.64+13.87) . (136.26£10.92) .
(95.27+8.22) . siRNA controlZH ZH i F2% H 5
controlZlAHLY, ZERTCHT4 . SOX9 siRNA14]
AT R KL H W BAK Feontrol 4, 23 A S
X (P<0.05) o Z5A0L, FRESOX9n#HloscC
YipfiERs (E4) .
2.5 SOX9 siRNA#IHlOSCCHH i {722

control, siRNA control, SOX9 siRNA 141 4 ifi{5
ZER A (104.21411.08) . (102.95+13.49) .
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(76.91£10.76 ) >, siRNA control4 4fiE{Z 225 H S
controlZHAH I, ZRILGiT¥E X, SOX9 siRNA1
214N 22850 B W AR Feontrol 41, 22 R Gty

’ =— -

B (P<0.05) . Z5HATIL, FIHSOX9r#HloSCC
gpEiRZE (Es5) .

MZEZEAKIK Mcontrol . siRNA control, SOX9 siRNA14H .
2 FEREIE R SLER N E T HSOX9JFOSCCH I TE e ik B

Fig 2 Clonal formation assay was performed to determine the number of OSCC cells clonal formation after down-regulation of SOX9

vimentin| W S —

cadherin] AEG—___——

1: control4l; 2: siRNA control4l; 3: SOX9 siRNA14H.
3 Western blotill & T #8SOX9J5 OSCCH iy ' E-cadherin ,
Vimentin#k FH 7K

Fig 3 Western blot was used to determine the protein levels of E-

cadherin and Vimentin in OSCC cells after SOX9 down-

regulation

R 2 HBAMFE-cadherin, VimentinZE HRIE

Tab 2 Expression of E-cadherin and Vimentin proteins

in cells of each group X+s
217 E-cadherin Vimentin
control 0.25+0.06 0.82+0.09
siRNA control 0.22+0.04* 0.84+0.10%
SOX9 siRNA1 0.79+0.05* 0.2840.06*

J e g T

7 HcontroldH FL#E, #“P>0.05; Scontrol 4%, *P<0.05,

2.6 SOX9 siRNAJIHIOSCCAffIHMMP-2, MMP-9

ERE

siRNA controlZH i it FMMP-2 . MMP-97K 7K
F-EjcontroldI ALY, 2R TGFITHE L. SOX9 siRNAL
HAME P MMP-2 . MMP-9%E [ 7K F- B @K T control
4, ZRARIFEEN (P<0.05) . 58T, T
JASOX9 R HHlOSCCHfi HHMMP-2, MMP-9%: 135
ik (EefMm#ks) .

MAEZE AR Fcontrol . siRNA control . SOX9 siRNAT4
B 4 Transwell/NEIE FIHSOX9/FOSCCANLERFE S SEdhEEd(m  x 200

Fig 4 Transwell assay was performed to determine the migration ability of OSCC cells after down-regulation of SOX9 crystal violet dyeing x 200
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MIEZE AU Fcontrol . siRNA control, SOX9 siRNA141.,
& 5 Transwell/NEIE FIHSOX9/5OSCCANEIZZERE S 45 yefm  x 200

Fig 5 Transwell assay was performed to determine the invasion ability of OSCC cells after down-regulation of SOX9 crystal violet dyeing x 200

1 2 3

T -

OUSTAL

1: controlZf; 2: siRNA controlZH; 3: SOX9 siRNA14H.
6  Western blotillE T IHSOX9/5 OSCCHII HFMMP-2 |
MMP-9/KF-

Fig 6  Western blot was used to determine the MMP-2 and MMP-9

levels in OSCC cells after down-regulation of SOX9

*® 3 BAMPEHMMP-2, MMP-9EHRIE

Tab 3 Expression of MMP-2 and MMP-9 proteins in
cells of each group X+§
il MMP-2 MMP-9
control 0.81+0.09 0.48+0.04
siRNA control 0.80+0.11% 0.49+0.06"
SOX9 siRNA1 0.35+0.04* 0.30+0.05*

. Scontrold] HbdsE, #P>0.05; Scontrol4lHL#, *P<0.05.

3 iFie

SOX9FE AT 3 RN A e s R - X3, e i 7
Peafk17q24, HAJIZ HIF45 5 DNARITH X
5, ESOX¥fHTFHFIEH—5t, fEAMIUAR
R EA VT, SOX9% 8Tk 3 S iy
i, SHRMEEAR, EREINRGEE . A

M A rb EEAE R, AERE IR . ARG
KRB R O R E SR BA R AT sk A
FEIIREE1, SOX95# ik 5 NI LR & £
B, TEVEZME I . BRO SR RE, If
HL5 i i BRAS AR A 00, ARG 0104 GE B
/R, SOXOMFeik S A KA %, E—4
B IR AR, RIS, AT
LA e 20 it Bz B A ARIR AR K, 9 BT RAFE A
SR EL A B I SRR AN B B RE T . AR S
WA RN, SOX9FKIA T 5 OSCCH MY s e
BCRE SIR#AR, DERASOX9 T I AT LUIFNH OSCCAn AR
Ak,

JRJRR B B RS R IR 5 | iR T A B RN, HaR
TR BREAESTEA I, 22— MMChE R
R BRI EE RS S R AN EMTA 56, EMTid
L5 b AR E-cadheringZ A RIANE] Fibs 49 Vi-
mentinFZ ik FIEAA IS0 BRI R , E-cadherin
TEMIRE LSRR R IR, T Vimentinge i 441
TR, T FRIBIKOT I SR AT (142 520 i g 24
MIEMT/K - FERE BT 4 b 2K SOX9)5 , 4l
HHE-cadheringZ ik /K F F %, Vimenting@ik/KFEFt5,
MIEHERRE I T, ALK BN, FIRSOX9)H
OSCCHHM =M Z MY, I H4MI-PE-cadheringik
W%, Vimentinge k[, FH T RSOX9n] LI H
OSCCHIBEMT, SOX9n[REZS iR 28172 .

IR A A T AR R R 2 LR 2R
S50 24 fe, e 4 it 38 i 7= A 2K
OYEANBEANER, (PR AR L b, HEA
PR AU T, R R AR A U R,
MMPs 1] LR ff 240 L /28 5 19 LT e iy, e —
FPE SR A R ARG, A2 E
PR B, HAFPMMP-2FIMMP-9 2 W55 45 MR AR 5
IR EE RS R B, fEMEAIgihmRs, %
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TR T AT LA R s 40 i A 1R 2 FT A2 12, A
SLIGZERL R . FIHSOX9 /5 OSCCHN iR 22T
R I HIREAL, JF B4 MMP-2 . MMP-9& 17K
SFEAR, W] ESOX9JE AT LA i B MMP-2
MMP-9AY 2 KN OSCCAR ML T R A28

ZE TR, ARSIIGEE IR RISOX9 N H AT LA S5
OSCCHNMIRZE . TR AT B fE f1, il 4n it
EMT, SOX9ZE—FEiN, S 5MEmER, Xt
FHAEAF 5 B 3 M R 75 B — 2 60T
AR ST A L 1) RGP OSCOHR A T JLE% , X T
5% SOXOTE Mg H (Ve H A B8 X
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