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miR-96-5p %L 5] 1H TS FBXW 73R 1A %5} & 854K £ i 22
‘MARIETE . ET-RISZN

BT FhE TR OMAET 2R’
(YT R R B IR, Y 061000; 2T 648 Y R S 45 A s e R, 11 061000,
Y T AR EE B IAT TE] 43 Bt 1R, ¥ 061000)

WE AR 8 AR ITmIR-96-5p¥e ) 8 F-boxAn WD £ 45 M3 7(FBXW7) & k3t & 84k
o g (TSCO)4a iR 478 . BT 8% %, vART-qPCREM A TSCCF miR-96-5p & FBXW78) 7% &
RN, WAL L B H 6 RBIFIEAAR £ P, IKRIMEHRATSCCHILZ SCC15. CAL-27, ¥k
Mo = @ 3t 4. NC-miR-96-5p2i. anti-miR-96-5pZH. miR-96-5pZE. anti-miR-96-5p+si-NCZ4H.,
anti-miR-96-5p+si-FBXW74L, £-204% % j& Jf) RT-qPCR5 Western blot#3] £ i miR-96-5p A FBXW7
FAEW I CCK-85 T4 J 1T ik, 52 BarAl ) 4 AL 38 FA 45 0L ALK 4m 2 52 36 55 Hoechst 33342/PTA 4
Hom) 2 0B TR UL SR R G AR dm B A 5 OB T AR K R @ RGA KT AR R B4 miR-96-
Sp¥eEm FBXW7AR XA TSCCEMIE A K70, KA R A F BRE A E 5RNA % & 2T (RIP)
% B33 miR-96-5pAf FBXW 74 ¥ed 4=tk R . 4RI T, SR 5 a8k, ATSCCLALR F
miR-96-5p8 24 5, MFBXW7& & K-F 8] 2 EK(P<0.05), F5TSCCEH IPIE Kv. #e L4445
Fals Ryt £, 52 a3t RRLAARIL , anti-miR-96-5p2H miR-96-5p & A K-F-. & . LW
ARE. Ki6T7fa kA&, Bel-2/BaxfA&MK, MFBXW7%& @ 5 mRNAR KT, AT, ATH
F+ & (P<0.05); miR-96-5pH &5 47 AL A% 4 5 anti-miR-96-5pZEAE &, #R R, ¥ 45 R 2=, F#AmiR-
96-5p¥T i i L FBXW7AREK-F fadp 4| TSCC AR £ K. FIKFBXW7 £ 4% T A miR-96-5paf
TSCCafitLt 3G I AAT B =AE A . 4R A, T A miR-96-5p+ 18 1T L i FBXW7 & 3 K -F fm 47 ]
TSCC 4m i3 78 FHA% 3t 58 .
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The Effects of miR-96-5p Targeting and Regulating FBXW?7 Expression
on the Proliferation and Apoptosis of Tongue Squamous Cell Carcinoma Cells

WEI Qing'*, SUN Yang', FU Shuang’, XING Shuo®, ZHU Qingxiao’
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Abstract This study investigated the effects of miR-96-5p targeting and regulating the expression of
FBXW?7 (F-box and WD repeat domain containing 7) on the proliferation and apoptosis of TSCC (tongue squamous
cell carcinoma) cells. The abnormal expression of miR-96-5p and FBXW?7 in human TSCC was detected by RT-
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gqPCR. In vitro culture of human TSCC cell lines SCC15 and CAL-27, and explore their correlation with the clini-
copathological characteristics of patients. Cells were randomly divided into the Blank control group, the NC-miR-
96-5p group, the anti-miR-96-5p group, the miR-96-5p group, the anti-miR-96-5p+si-NC group, and the anti-miR-
96-5p+si-FBXW?7 group. After grouping and transfection, the expression of miR-96-5p and FBXW7 in the cells
was detected by RT-qPCR and Western blot. Cell proliferation was detected by CCK-8 and colony formation assays.
Cell apoptosis was detected by flow cytometry and Hoechst 33342/PI double staining. The expression of proteins
related to cell proliferation and apoptosis was detected by immunofluorescence staining. The effect of miR-96-5p
targeting FBXW?7 expression on the growth of TSCC solid tumors was detected through nude mouse experiments.
The targeted regulatory effect of miR-96-5p on FBXW?7 was verified by the dual-luciferase reporter gene and RIP
(RNA immunoprecipitation) assay. The results showed that compared with the paired adjacent tissues, miR-96-5p
was clearly higher in human TSCC tissues, while the expression of FBXW?7 was clearly lower (P<0.05), and these
changes were correlated with tumor size, lymph node metastasis, and clinical stage in TSCC patients. Compared
with the Blank control group, the expression of miR-96-5p, cell viability, clone formation rate, positive expres-
sion of Ki67, and the value of Bel-2/Bax in the anti-miR-96-5p group were lower, while the expression of FBXW?7
protein and mRNA, apoptosis index, and apoptosis rate were higher (P<0.05); the changing trends of each index in
the miR-96-5p group were opposite to those in the anti-miR-96-5p group; the results of nude mouse experiments
showed that downregulation of miR-96-5p could inhibit the growth of TSCC solid tumors by upregulating FBXW7
expression. Knockdown of FBXW7 could reverse the anti-proliferative and pro-apoptotic effects of downregulation
on TSCC cells. The results indicated that down-regulation of miR-96-5p can inhibit the proliferation of TSCC cells
and promote their apoptosis by up-regulating the expression of FBXW?7.

Keywords  miR-96-5p; FBXW?7; squamous cell carcinoma; proliferation; apoptosis

H R 41 P e (tongue squamous cell carcinoma,
TSCC) 2 —Fh Ak Hr ik 1 1 s BR 41 e (oral squa-
mous cell carcinoma, OSCC)!", 7 ffr 5 OSCCHi 1l 5
LE17.8%, KT G B2, SAFEAAE R L1 N50%, Ws
i N A e 25 KB 7. miR-96-5pae —Fh A
A B AE I RNAZ 11, ] (2 1 7 s 20 g 1 5
bt AR P, A miR-96-5p n H) il it e 24
MasEsE . AR REER ) miR-96-5pid if /i I Jr
RGH BRI 0 & AR R, miR-96-Sp il 751 ml 8 it 41161
UMD S A2 22 MUWE % i T BELRSS 1 s Sl bR 4 e i
JEU, F-box MWD & 45 #J487(F-box and WD repeat
domain containing 7, FBXW7)&—Fhiffi 5 40 B8 44X
W EIE S R TS AR AT SR R A R ] 32
P miRNAR R, 45 Bl b R EPUs/ER, T
FIX FBXW7 ] $ii| 25 B i AR SEVR TR I
LR AR 2 15, FBXW7iEH] 507 OSCCHEfE , 154
FBXW73 Ik 8/ 7] 3% OSCC Tl ' FBXW7
DIREAE SR AT B & Wk 4 M A HE 5 . 1R 280
LR R, I 5 & B BRIR A0 5 R oy A A
g A R BT DA B ST 1, miR-96-

Sp5 FBXW 7RI {4 TSCCHITELE IR YT 455, , Hil
1o 7% 1] starBase B 5 4 7] %1 miR-96-5p -5 FBXW7|A] {7
FESE AT A, R HE I miR-96-5p 1] it 38 i 4 ] 4 5
FBXW7RIAF M TSCCHEE . AT FE 5 TEAR 5 miR-
96-5p A [r] i 17 FBXW 735 % TSCCAHMIHE 5 . 1
T2, N TSCCIERIZIAHE AR BLEE A1

1 MRS
1.1 feARMEAR, LS5 HM0E

SRAAEI I T 0 BR B 12 1 TSCC R & i 4H
LGRS HL, IR AR AN, REE 500 &
BREA, WAL AR B R (MR R 2R . e
SEEEREFNIMIR 7330, 3R45 e AR N K g At [
Mo RES6~7H. R E 1923 gff) SPFZ BALB/c(nu)
HEVERR BRUW B b 5 e B R AR MR I A BR A
[SCXK (&) 2020-0004], 7E (22~25) °C Bf R 3R 45 py 17
F%, TR FRAE 55%~65%, ANBREIK, #4712 h/12 h
BRAZ Y] . ARSI SRAF M M 17 Hh O DR B = Be A6
PR 2 LI (5 092025-165-01(2) ]

ANTSCCHHE 2 SCC15(17 5 : AXB6643, STR%
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5E ). CAL-27(1% 5 : A01X675, STREE ). 293T4
L (525 : A01X743, STRE &)W B L ifgsrE sl
AR

1.2 KIS NEE

miR-96-5p inhibitor. miR-96-5p mimics. miR-
96-5plfIPEXTHE . FBXW7 siRNA. FBXW7. FBXW7
PP A=A 3 UTRIR S FikL . FBXW7RAER 3-UTRIH
& RG] 4 (B-actin, U6, FBXW7. miR-96-5p),
B B AR IR A F A R SYBR
Green qPCRTIET (%5 : HY-K0501). CCK-8ikjfl
& (55 HY-K0301). S sk Ep A AL iR (52 5
HY-K0511). & H A/GHEER (575 : HY-K0202). %5
P YL (595 - HY-B0324A). X8 R EF R &
75 HY-K1013). 2078 12 5 3R 50k I 77 £
(Hoechst 33342/PI)(1%5: HY-K1070). RIPAXFH(FE
RN 50 mmol/L Tris. 150 mmol/L NaCl. 1%
Triton X-100+ 1%/ ANHEREN. 0.1% SDS. EHEE
By, EDTAZE, $25: HY-K1001). & TE& K5 KD
(1) ECL R Y6 (525 : HY-K1005). Annexin V-FITC/
PIAH i o T 4G M) & (525 - HY-K1073), 28 H
EEMCEAT; *FHi%RHRP _Hi(H55: ab6721). ¥
P Alexa Fluor™ 488 1 (1725 : ab150077)~ Fdt
/IR Alexa Fluor® 594 1 (185 : ab150113). /MR,
P A Bax— 1 (525 : ab216494). A IgGHifk (85 :
ab172730)LL & i ABcl-2. FBXW7. Ki67. B-actin
—Pi(T8 5 ab32124. ab192328. ab16667. ab8227),
I B 95 E Abcam A 7
SEI ' 8 B PCRAX (225 - TH-H320)M4 H 11

RZMRA R A R AR 8 Ik ES
IR (BU5 . PowerEase™ Touch 350W)I H 3 [
ThermoFisher Scientific/a & ; BE#R{X (%15 : Spectra-

Max ID35)I H & & MolecularA &) ; A4=4)  5lss (Y
51 XSP-37XBF). %GR (L5 . XSP-GX14C)
W B WA N T T A s A (B
LSRFortessa™)J H 3¢ [E BD/A &) ; Amersham Im-
ageQuant™ 8004 [ FlIE Bif% 2 480 [ k& R F8 A i
BHE( ) AR A A 5.
1.3 ZApASCIE
1.3.1 vART-qPCR %345 A TSCCE 4R F miR-96-
5p FBXW78 7% %L BARANIERTSCC

HZ 5 0 55 4121, TN A ¥R 0 L4 TRIzol
ﬁiﬂJ, 7853 WEBE JE SR U RNA, B 4% 5% R AL 7R,
WINPT IR By K FRE b RNAREAT 1 5 5%
RS DNAKEHR , H T SYBR Green qPCRTE R P H
WS AZIREEK , 17 RT-qPCRJ N A I miR-
96-5p. FBXW7 mRNAMIX K Ik &, ik Hp-actin. U6
Sy HVERN FBXW7. miR-96-5pf) NS, A A
XﬂL ?%L% :2—(Eéﬂiﬂ FI I 5E R C 2L 2 A 2 58 (R Cy-( 55 4191 H 9 FE R Ce—
FARWBERC) | FR ek 2R 1k B > 1387~ H 3R e 4 47
HERIE, AN RIE R <1387 H 2 R e 4 21
H R, BRI P HI LR L
132 44 SCC15. CAL-27@fe ks R
PRI H A B A I SCC15. CAL-27. 293T
Y, TRKI (37 CO)N MRV 75, HEME T2535 5%
N JE P E 37 °Cy 5% CO B IR B F5 56 N 15 9% .
SCC1541 M | EMEME: 7R 2L 55 7711 CAL-27+ 293T
Y ffu 35 FH DMEME: 72 535 9%, B R BN 35 10% /15
A= MLIE X 1%, S HAEA 200G A 4T ) 2:
S, AR BN T:2,

HUSCC15. CAL-274HMu45FP 1 24 FLAR , BEHL 5>

A E X R L NC-miR-96-5p4H. « anti-miR-96-5pZH
miR-96-5p4l. anti-miR-96-5p+si-NC4l. anti-

®1 EEFE5IHF5

Table 1 Gene primer sequences

ElEZE S 77 1] JFHI(5'—3")
Primer name Direction Sequences (5'—3")
FBXW7 F AAA GAG TTG TTA GCG GTT CTC G
R CCA CAT GGA TAC CAT CAAACTG
B-actin F TGG ATC AGC AAG CAG GAG TA
R TCG GCCACATTG TGAACTTT
miR-96-5p F ATG CTT TCT CAA CTT GTT GG
R TCA CCG CTC TTG GCC GTC ACA
u6 F CTC GCT TCG GCA GCA CA
R AAC GCT TCA CGAATT TGC GT
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miR-96-5p+si-FBXW74 . £57% £ 55U 7 4155
g% NC-miR-96-5pZH % 4 miR-96-5pBH 1 % K, an-
ti-miR-96-5p 4L #% 4t miR-96-5p inhibitor, miR-96-
5p#H ¥ 4 miR-96-5p mimics, anti-miR-96-5p+si-
NCHLBE A # Y miR-96-5p inhibitorf1 FBXW7
SiIRNAFPEST R | anti-miR-96-5p+si-FBX W74 ik
A Y miR-96-5p inhibitorFIFBXW7 siRNA, %%
JL48 h.
1.3.3 VART-qPCR% Western blot# ] 4@ it miR-96-
SpAFBXW7E AL HU“1.3.2°H e YL 5 1)
HSCCI5. CAL-2741}d, 4347 RT-qPCR I B (J7
EW<1.3.17), R 27855 B % 2H miR-96-5p /¢
FBXW7 mRNAFHRS F AL

1,327 o H AR YL 1) %41 SCC15. CAL-27
4, ¥R T4 RIPAGATI (5 85 1 B AN ol B a4
7)o 2R, RS T K AR, B
fn LA 20 pg/fLI & R (ATARIE B AR SR AR, 48/
VK23 B JE R R B 2 PVDERE , MR R A TR
RN H (FBXWT7)FI N 24 [ (B-actin) 26 1 A
RN, A S%MEE D4 (37 °C. 2 h), FFEE
FIVR, ¥ it AFBXW7(1:2 000)A1B-actin(1:1 000)
—Pi, T4 CTWE IR, VeI, BIn=E4T % HRP-
ZHi(1:2 000), T-37 °CFHFE 2 h, BEE 35 KH
ECLA e A, M8, K Imaged K AF3E47 2K
F& 43 M H 2 A R i AR SRR A L
1.3.4  VACCK-85 “FAR 50, 15 ax, 52 B A M) 4m L 3% 78 1y
M CCK-8: BISCC15. CAL-2740 0 fERh7E 24 LR,
R5 7% B PR BOR 42 <1.3.27 9 7 v 4 A T AT 40 B B
e, 48 hJ ¥ & CCK-8 TAE (10 uL/fL. 37 °C. 2 h),
K F B AR G 72 - 2H 40 W e (DY, DL DIE R IR
YHMIYE J7

SRR b BT S5 - B “1.3.27 i Ay AL YL JE 1)
HSCCI15. CAL-2740M, #edk. Ea. 114, Y
1.1x10%/FL 1) % FE 3 SHAE AR AE 249U, L1773
AT TERE, SRIE AT IR IR AR Vel e (E
B 2 h). g Y (EHE 10 min)dbH, 8 F 4
MG AR A, DU 25 ot R SV B e
I3 bR R 5 A BT R
1.3.5 PAUAX 255 5 Hoechst 33342/PIA 40
Mafe AT WAARSEE . 1327
PJE R4 SCC15. CAL-2740H8, ¥k, EE. it
$, [ ES < 1041 i T 27500 uL PBS, IS uL

Annexin V-FITC. 2.5 pL PIi#1T Annexin V-FITC/PI
MG (Zi# 10 min)o PeikJaE T AU, S5k
JeERIE, CLFlowJofR A4 B & LA I T2 %, I =\ik
] SR W A2 2 8 /T m) BSUR G (forward  scattered light,
FSC)FM [7] B ' (side scatter, SSC) 8| 541 Ay ok
Y15 177, B F Annexin V-FITC/PTXZHH5 K] [X
IVIEAA . FEIRVE TN R IUE T B R SR 4R i AN
YIRS Fr DU A0 B R A 152 1], B TR L S b
PR ARTE AN AR BN T /2 N R PR O RIE R TR
KA E —3

% ¢HHoechst 33342/PTX{Js: HL“1.3.27Ff 43 2 4%
YIS I & SCC15. CAL-2741 M0, 35 5% 95 5L J5 PR gk
[l 52 (Z . 2 h), JIAS pg/mL Hoechst 3334278 ¥
PG B (¥ 10 min), ¥E%, IS pg/mL P17
P (350 10 min), FRRBEGS, P90 %ML
N, BB, BB T (RO BYOh)
5 R, S 0RO T e B (AT T/ 4n
S E<100%)
13.6 VARIFEF AL EANmIILIAL BATHAES
Kk 327 RS I & 4HSCC15. CAL-
2740H, FEIGFRIAL G, R 4% 2 R PEEEDE (
B 2 hy, KGNS E YRS . SR 0.01 mmol/L#)
MEBRANZE MR AT LR B B2 (Wh7KI N & B 15 min),
RGN 5% L2 IS 7 B4, =R E 2 hittfrd
1, SRIE It A Ki67(1:100)« Bel-2(1:100) L Az /)
BRPTABax(1:50)—Pt, 4 °C i & R, 5 E 7050
N EFi e Alexa Fluor® 488 —#i(1:1 000) 5 EHi/N AL
exa Fluor® 594§ (1:1 000), EiRMFH 2 himiEdk. %
JEEAEE MR, BROGERAE, B B S AT
[, LAKi67 %% R iR FE R n Fe AR, DAGR /415
s 2 L3 7R Bel-2/BaxfH -
1.4 RS

1327 p HE QG4 SCC15.
CAL-274008, R 2 ng/mLIEM 5 2 i) 15 75 5
i e gL AR AL A R, o BRI AE AR A R
(O BRI . XS BR AL . miR-96-5p i
1. miR-96-5p L4l . miR-96-5p F i +si-NC
. miR-96-5p [ +F Ik FBXW74), & K #H
2. 5% 107400, B 26N 100%, &R 2404 2 6 2 #
Bo 1A% 3 S HEAT AR AN, U B R R R
Mg HRE U L RKAR (L) RER W), B
JEARTA(V), V=LxW?/2.
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1.5 ARG R Bk &5 E E SRIPELIEIE I miR-
96-5pXt FBXW789%E [a) 38+ 1k Fi

R Z MR A5 JE PR S0 . B 293 T4H Ha 42
TE 244U, 5577 455U FBXW 787 A 84 3-UTR
& FRL. FBXW79E7% 1 3'-UTRHR 15 Jo K 43 71 Al
miR-96-5p mimics. NC-miR-96-5p P ¥ Ik £ 34 e
UM . 24 )G R A RO 3 R S0 E 53
o e 2 AR N O B 1, B AR S IR Ui B
T da 50 BRIAT

RNA % 3% 3 3T13E (RNA immunoprecipitation,
RIP)SEZY6 . HUHR HU 293 T4H M 1% H S 22 Bk (=
I~ 10 min), F ¥ RIPAIRFIZLME , K 4 —
N RN IgG 5 FBXWTHi4E, 4 °Cig & it
B, o o 1gGxt 205 FBXW7SRE6 20, BmA
HEA/GHEER - 4 °CHFH2 hiH AT S I, 2504 °C.
1 000 r/min, B5:0F-4212 em) B2 3L TTHEY), 1 5 &
HEFK(65 °C, 4.5 h), S8 54T RT-qPCR IV (F77% L
“1.3.07) kA S e S PTIE YD H miR-96-5Sp AT ik
1.6 Zitoth

AW 5tz ] GraphPad Prism 8.0%%F#E47 481t
IINT, SRS BRSO R R, A IES A H T
2555, PP R ehr e 22 (ves)Ron, 2L L LA
T G R E— 2D B Tl HEAT B R 2R 2 A
SNK-g#i 56, P<0.05%K /R % 506 it & Lo

2 FR
2.1 ATSCCZHZEHmiR-96-5p &% FBXW7 mRNAFH]
SEREREESTSCCEERRRIBFFERIE R

S 55 AL 4R B, TSCC L4 miR-96-
5piL/KT-ThE, 1 FBXW7 mRNA R IE KT FEAK
(P<0.05), 35 TSCC B Mg K/, kg5 #8 F1
IR HAR S ILR2~3K4.
2.2 £LASCC15. CAL-274ARfimiR-96-5p & FBXW7
FIRRRMEE R

s 6 AR EL | anti-miR-96-5pZH miR-96-
SpFIAIKF LA, 11 FBXW7E 5 mRNA KA K
T+ (P<0.05); miR-96-5p41 miR-96-5pF ik /KT Tt
71, 11 FBXW74 5 mRNA Rk /KT FEK (P<0.05);
NC-miR-96-5pZH miR-96-5p. FBXW7EIA/K T &
75 (P>0.05). 5 anti-miR-96-5pZL A L , anti-miR-
96-5p+si-FBXW 741 miR-96-5pFR 1A /K VT it & % 5+
(P>0.05), FBXW7% 45 mRNAZK - [&{ (P<0.05).
LB TRIERS .
2.3 FLASCC15. CAL-274RREIEFEH NLE R

s (6t I B, anti-miR-96-5p2H 40 i %
F1. eI R FEIK (P<0.05), miR-96-5p2H 41 i
W71 B BRI R (P<0.05), NC-miR-96-5p
HANTE J7 . T R T 3% 2 57+ (P>0.05); 5
anti-miR-96-5pZHAH Ll , anti-miR-96-5p+si-FBXW7

&2 TSCCHARHEMEFZHLATmIR-96-5p. FBXW7 mRNAFEIRIXIE SR
Table 2 Relative expression of miR-96-5p and FBXW7 mRNA in TSCC tissues and paired adjacent tissues

4151

miR-96-5p FBXW7 mRNA
Group
Paired adjacent tissue 1.00+0.12 1.00+0.08
TSCC tissues 2.07+0.15* 0.37+0.05%*

Xts, n=50; *P<0.05, S0 55 S UH L .
X+s, n=50; *P<0.05 compared with paired adjacent tissues.

3 miR-96-5pFRik 5 TSCCE & n R HRIBFHERAE XM

Table 3 Correlation between miR-96-5p expression and clinicopathological features of TSCC patients

e BNk miR-96-5p i K125 71 4 miR-96-5pfFIL T Bl £
Category Total number of Numl.)er of ca.ses with high ex- I\'Iumber o'f cases with low expres- P
cases pression of miR-96-5p sion of miR-96-5p

Lymph node NO 11 6 5 0.028

metastasis NI1-3 39 31 8

Tumor size T1 or T2 9 5 4 0.017
T3 or T4 41 32 9

Clinical stage  Stage I or II 13 6 7 0.018
Stage III or IV 37 29 8
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4 FBXWTRIESTSCCEHIGRRIBFHEAIMHE KM
Table 4 Correlation between FBXW?7 expression and clinicopathological features of TSCC patients

el IS8Rk FBXW7 e 2 129 11 50 FBXW 7RI i 51 4
Category Total number of Number of cases with high Number of cases with low expression P
cases expression of FBXW7 of FBXW7

Lymph node NO 11 6 5 0.023

metastasis N1-3 39 10 29

Tumor size T1 or T2 9 4 5 0.028
T3 or T4 41 13 28

Clinical stage  Stage I or Il 13 8 5 0.023
Stage III or IV 37 11 26

A B C

D E F

CAL-27 FBXW7 W S SR = Sl s 50 kDo

CAL27 pactin. AN AR D S S S - .
SCCIS FBXW7 S S S S S S 80 kDa

SCC15 p-actin A SHNED SN AHD 4 4B <2 kD:

A S X B: NC-miR-96-5p4; C: anti-miR-96-5p4; D: miR-96-5p#H; E: anti-miR-96-5p+si-NC#; F: anti-miR-96-5p+si-FBXW741
A: Blank control group; B: NC-miR-96-5p group; C: anti-miR-96-5p group; D: miR-96-5p group; E: anti-miR-96-5p+si NC group; F: anti-miR-

96-5p+si-FBXW?7 group.

El1 Western blot/ il £40SCC15. CAL-274MFBXW7EBRILER
Fig.1 The expression of FBXW?7 protein in SCC15 and CAL-27 cells in each group was detected by Western blot

£R5 KLASCC15. CAL-274FmiR-96-5p & FBXW7HEX =ik b 45
Table 5 Comparison of relative expression of miR-96-5p and FBXW?7 in SCC15 and CAL-27 cells of each group

5 SCC15 CAL-27
Group miR-96-5p FBXW7 mRNA FBXW7EH . miR-96-5p FBAT FEXW7&HE .
FBXW7 protein mRNA FBXW7 protein
Blank control group 1.00+0.08 1.00+0.09 0.64+0.05 1.00+0.09 1.00+0.12 0.57+0.04
NC-miR-96-5p group 0.99+0.10 0.98+0.08 0.65+0.04 1.01£0.10 1.02+0.11 0.56+0.06
anti-miR-96-5p group 0.34+0.06* 1.97+0.10* 1.04£0.07* 0.32+0.05* 2.01+0.13* 0.96+0.05*
miR-96-5p group 2.05+0.11* 0.36+0.05* 0.25+0.03* 2.04+0.12* 0.35+0.06* 0.20+0.03*
anti-miR-96-5p+si-NC group 0.33+0.07* 1.98+0.11 1.03+0.08 0.3120.06* 2.03+0.09 0.97+0.08
anti-miR-96-5p+si-FBXW7 group 0.35+0.05%* 1.03+0.12* 0.66+0.05" 0.33+0.07* 1.02+0.10 0.58+0.07*

X5, n=6; *P<0.05, 575 (A0 A L ; “P<0.05, Santi-miR-96-5pZHAH L .

X5, n=6; *P<0.05 compared with Blank control group; “P<0.05 compared with anti-miR-96-5p group.

HAMTE JT SEBETE T 5 (P<0.05). L 240
6.
2.4 FLASCC15. CAL-27THHBEET-#MLE

5 E X EAM L, anti-miR-96-5p2H 41 i I
TZHEE. TR TS (P<0.05), miR-96-5pZH 41 i i
ToHE 8. TR K (P<0.05), NC-miR-96-5pZH 41
MO TR TR C R 2 R (P>0.05); 4 anti-

miR-96-5pZHAH Lt , anti-miR-96-5p+si-FBXW74H 4]
MO T4 5. TR K (P<0.05). W3, E4F0
x7.
2.5 &RLYASCC15. CAL-274RAEIETE S5RT-HHx%
EA=E S A ERTS

s (A IRZLA B, anti-miR-96-5p4 Ki67FH
PERIE . Bel-2/Bax{i F#1IK (P<0.05), miR-96-5p4il
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Fig.2 Proliferation of SCC15 and CAL-27 cells in each group was detected by plate clone formation assay
(crystal violet staining)

%6 [UASCC15. CAL-27T4AESES]. TeRERmERLLE
Table 6 Comparison of cell viability and clone formation rate of SCC15 and CAL-27 in each group

il SCCI15 CAL-27
Grou 4L (DA SRR % 403 (DA SRR 1%

Cell viability (D value) Clone formation rate /% Cell viability (D value)  Clone formation rate /%
Blank control group 0.41+0.03 100.00+0.00 0.38+0.02 100.000.00
NC-miR-96-5p group 0.40+0.05 104.32+11.25 0.39+0.03 103.61£10.84
anti-miR-96-5p group 0.23+0.02* 52.54+9.93* 0.21£0.01* 51.37+8.39*
miR-96-5p group 0.79+0.06* 209.15+15.20* 0.74+0.06* 206.73+14.28*
anti-miR-96-5p+si-NC group 0.22+0.01 54.01£10.34 0.22+0.04 53.12+9.45
anti-miR-96-5p+si-FBXW7 group ~ 0.39+0.04" 96.42+14.16" 0.36+0.05" 95.94+15.07"

Xts, n=6; *P<0.05, 57 (I ERAAH I “P<0.05, Santi-miR-96-5p41AHEL
Xts, n=6; *P<0.05 compared with Blank control group, “P<0.05 compared with anti-miR-96-5p group.

Blank control
group

NC-miR-96-5p
group

anti-miR-96-5p
group

miR-96-5p group anti-miR-96-5p+

si-NC group

anti-miR-96-5p+
si-FBXW?7 group

10*

10 10* 10* 10* 10*
10 10* 10° 10° 10° 10°
CAL-27 =104 =102 =10 =10° =10° =100 g
10" 10" 10" 10! 10! 10! e A
100 10 .8 100 — 100} 2, 100 100
10° 10" 10* 10° 10* 10° 10" 10* 10° 10% 10° 10" 10* 10° 10% 10 10" 10* 10° 10% 10° 10" 10* 10° 10* 10° 10" 10* 10° 10*
Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC
10* 10 10 104 10
104 10° 10° 10° 10°
SCCl15 10 =10 =10 10
10" 10 10 10
10" = s 10° 10° 10°
10° 10" 10* 10° 10¢ 0 10 10° 10° 10 10° 100 10* 10°  10¢ 10° 100 10> 10°  10° 10° 10° 10> 10° 10* 10° 10' 10> 10° 10*
Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC

B3 AR ELESCCIS. CAL-2TAMAT
Fig.3 Apoptosis rate of SCC15 and CAL-27 cells in each group detected by flow cytometry

Ki67fH % ik . Bel-2/Bax{i I+ (P<0.05), NC-
miR-96-5p Ki67PH MK ik . Bel-2/Bax{H 6 i
Z 5 (P>0.05); 5 anti-miR-96-5pZH A Lt , anti-miR-
96-5p+si-FBXW74 Ki67fH 1K1 . Bel-2/Bax{d

H1(P<0.05). KI5, El6FI£S.
2.6 FARRPEAEKKRMLER

S5x AL, miR-96-5p [ A4 e i & 5
AR FEAR (P<0.05), miR-96-5p2H Jit 8 ot & 5 1K F1
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CAL-27
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[El4 Hoechst 33342/PINRAGN £ HSCC15. CAL-2748RET-EL 1
Fig.4 Hoechst 33342/PI double staining was used to detect the apoptotic ratio of SCC15 and CAL-27 cells in each group

7 FLASCCIS. CAL-27TMAUATIEH . ATERLR
Table 7 Comparison of apoptosis index and apoptosis rate of SCC15 and CAL-27 cells in each group

3 SCC15 CAL-27
Group T80 % T2/ % T80 % P2 /%
Apoptosis index /% Apoptosis rate /% Apoptosis index /% Apoptosis rate /%
Blank control group 6.73£1.51 4.06+1.06 6.89+1.17 4.18+1.02
NC-miR-96-5p group 6.29+1.63 3.85+0.92 6.334+1.38 4.024+0.98
anti-miR-96-5p group 50.63+£3.41* 48.76+2.58%* 51.25+2.96* 49.14+2.60*
miR-96-5p group 1.2040.35% 0.97+0.30% 1.4120.43% 1.0120.32%
anti-miR-96-5p+si-NC group 49.14+£2.82 47.62+1.85 50.73+2.19 48.56+1.87
anti-miR-96-5p+si-FBXW7 group 7.62+1.23" 5.48+0.97" 7.74+1.36" 5.67+1.05"

Xks, n=6; *P<0.05, 57 (X HAHAHLL; “P<0.05, Hanti-miR-96-5p4IAH L .

X+s, n=6; *P<0.05 compared with Blank control group; “P<0.05 compared with anti-miR-96-5p group.

TR (P<0.05), 944 XF B 2H g o = S AR
B FEZ R (P>0.05); 5 miR-96-5p F LA LL, miR-
96-5p N il +FBXW 7 (& 41 198 i = 5 AR AR Tt i
(P<0.05). WL.E7HIZR9.
2.7 miR-96-5p¥t FBXW 7R 4B ) A 516 1 ELE R

miR-96-5p 5 FBXW 78] 254 7 pi i@ it 25 11 star-
BaseZ( i FE k5. WIS

MU 2R Bl 7 B DR S B 25 B oR - FBXW7
By A= 7 3'-UTRAR 25 B RLEE A miR-96-5p mimics3t
e L 2 W A KT 7 ' 25 B 14 (0.30+0.04) AR B A
NC-miR-96-5p 3L Ll (1.00+0.06)FE I (P<0.05);
FBXW7RAE AL 3-UTRIR 1 B KL EK & miR-96-5p mim-
ics i YL A AR XS 2 't 2R BVE M (1.02+0.08) AH B K
# NC-miR-96-5p 3L JL 4 il (1.00+0.07) o i 3% 72 ¢
(P>0.05), & BmiR-96-5p5 FBXW 7 [ A-AEE 7] K 2

RIPSZHG 45 L R « FBXW 75256 21 4 3L it
VEW)HH miR-96-5p ik (2.08+0. 14)F % IgG X} 1 41,
(1.00+0.12)FF 1 (P<0.05), B miR-96-5p A #5714
455 FBXWT.

3 g

AR, TSCCH AR FFESE b T+ A %
BRI K2 HURE TR W9 1 4T 1,
FAR A BT FLYT 45 & TSCCHIH FIRIT ik, (|
JPROAMEF B Z R e, HERRIR S, BRIIR S
RUEE RSO3 AT R R YT B G R E L, miR-
96-5pfE A —FEUE R T, 15N FIE I g 21 fi
SRR HEAE R, AT A 4 e A R T RS AR 281, A
ik miR-96-5p 1] 1 1] -9 240 i 2% 14479 ). miR-96-
SpTE OSCC J Mg Hh R IA K1) S T i, HRAE Sk
S50 % TR 1 A e B L R R R IERRAE U, 2
miR-96-5pfE TSCCH [ AE F &AL H 71 A4S B
. AXERER, MHEECHE 42, miR-96-5p
1E TSCCH L FRIL KT BT 5, 5 TSCCHE
WREERER L R KN R R 23 1A G, B miR-
96-5p /3 TSCCR IR S i 15 itk g it #2 . K FH miR-
96-5p mimics PA &ZmiR-96-5p inhibitor>K i $ETSCC4H
Jl 2 H miR-96-SpRik , i i i Il A o4 S 6 ) ik
1T THRIT. 455 B7R, miR-96-5p inhibitorf#{KTSCC
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Blank control NC-miR-96-5p anti-miR-96-5p miR-96-5p group anti-miR-96-5p+ anti-miR-96-5p+
group group group si-NC group si-FBXW?7 group

50 pm " 30, um

30 pm . " 50 im > S0 fin
el — Aty o " —

ElS GRERAFEKINEHESCCIS, CAL-274AEKI67RAME FRIX
Fig.5 Immunofluorescence staining was used to detect the positive expression of Ki67 in SCC15 and CAL-27 cells in each group

Blank control NC-miR-96-5p anti-miR-96-5p miR-96-5p group anti-miR-96-5p+ anti-miR-96-5p+
group roup group si-NC group si-FBXW?7 group

CAL-27

SCCI15

Elo HRERALEKNSLESCCIS, CAL-274AIBCl-2/Bax{E
Fig.6 Immunofluorescence staining was used to detect the value of Bcl-2/Bax of SCC15 and CAL-27 cells in each group

#*8 FLASCCI5. CAL-274AAEKi67PAMEFRIL. Bel-2/Bax{ELLER
Table 8 Comparison of Ki67 positive expression and Bcl-2/Bax value of SCC15 and CAL-27 cells in each group

il SCC15 CAL-27
Group Ki67 [ 12k Bcl-2/Bax{H Ki6 7Btk Bel-2/BaxfH.
Ki67 positive expression Bcl-2/Bax value Ki67 positive expression  Bcl-2/Bax value
Blank control group 23.17+1.62 0.46+0.03 21.84+3.23 0.42+0.03
NC-miR-96-5p group 23.93+2.35 0.45+0.05 21.2542.59 0.43+0.06
anti-miR-96-5p group 7.26+0.97* 0.23+0.02* 6.92+1.01* 0.21+0.04*
miR-96-5p group 38.75+2.58* 0.65+0.04* 36.03+1.52* 0.63+0.05*
anti-miR-96-5p+si-NC group 7.12+1.16 0.24+0.03 7.20+1.14 0.20+0.02
anti-miR-96-5p+si-FBXW7 group 21.85+2.27" 0.44+0.05 19.86+2.76" 0.40+0.05

X5, n=6; *P<0.05, 57 (IR REALAHLL; "P<0.05, Hanti-miR-96-5pZHAH L.
Xts, n=6; *P<0.05 compared with Blank control group; “P<0.05 compared with anti-miR-96-5p group.

YU % SCC15. CAL-27 miR-96-5p ik /K-, i & miR-96-5p A FEAAR B8 T 2 S5 AR R, R
BB MM T wWFETERCR . Ki67FHMERIE L. miR-96-5p P #Iil| TSCCSEAARIE A=, 1M _F 1 miR-96-
Bel-2/Bax B F#1%, MM4NABRET- 85 W% Tbm, & Sp I 20 A7 S F AR s AR K AR . AR LR AT AT,
BN miR-96-5p n] #i| i S HM T R B RIA, $2 BT AR S T miR-96-5pfE TSCCH i ¥ 1
AR T R AR K, 2R M ] TSCCAH 1G5 A, ESEZ T R miR-96-5p AJ X TSCCHH A it 21 1 &
v BT R L T 10 miR-96-5p mimics_F i PUEAER, #8758 T miR-96-5pfE A TSCC2 iR #E 55 7
SCC15. CAL-2741/ii miR-96-5p# ik, A%} TSCC4H I R A 2 T KN AT 5o

Jf S BAH S R R AR A BRER SR 45 R, T FBXW 73 i $0 fil 928 - 40 M JE2 A R 18 4 Jieb 98
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Fig.7 Tumor pictures of nude mice in each group

R BERFMERESHFRELER

Table 9 Comparison of tumor mass and volume of nude mice in each group

s SCC15 CAL-27
Group JiE/g AR/ mm? SR/ A/ mm?

Mass /g Volume /mm? Mass /g Volume /mm?
Control group 1.03+0.07 967.53+52.41 0.98+0.11 943.12+48.30
Negative control group 1.02+0.09 974.36+61.25 0.99+0.13 951.64+50.46
miR-96-5p downregulation group 0.49+0.04* 451.68+39.14* 0.47+0.08* 430.29+37.95*
miR-96-5p upregulated group 1.47+0.11%* 1403.21+£75.26* 1.41+0.12% 1 386.37+64.12*
miR-96-5p downregulation+si-NC group 0.50+0.05 460.17+41.32 0.46+0.07 423.86+39.51
miR-96-5p downregulationtFBXW?7 knockdown group ~ 0.97+0.10" 934.20+53.63" 0.93+0.09" 920.76+45.28"

Xts, n=6; *P<0.05, 5 X A LL; *P<0.05, 5miR-96-5p F I ZHAH L .
Xts, n=6; *P<0.05 compared with Control group; “P<0.05 compared with miR-96-5p down-regulation group.

FBXxw7 5 UUUUUUUUUUUUUUUUUGCCAAC 3’

miR-96-5p 3" UCGUUUUUACACGAUCACGGUUU 5’
&8 miR-96-5p5 FBXW 7145 &\ 5,
Fig.8 Binding site between miR-96-5p and FBXW7

MR MEEE. DNABMIAMBERA Y — ML AR s A K 1. FBXW77E OSCC4L
e g o] DR SRR ) Bl R TREAT R SRR KR BRI, JET e B U, R
fiit, FBXW7HEIE Ml (I 40 i iiE i 124%. Bk FBXW7RIARE /7 a4 TSCCHHML R CAL27 /M5
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5 R AR A U020, REFTESE R BN, M
Jic e 55 41 27, miR-96-5p/K-F-7E N\ TSCCLH 4 1 i
EFE, T FBXW7RE K- & FEK, 5 TSCC
BE WL RS MR R /NFIIG PR 2 HIAE 5%, R B
FBXW741 3 TSCC A& S i 1 ik e ik 72, H RT-qP-
CR. MG H B A B S RIPSEES UE L T miR-96-
Sprl #E A 45 G FBXW 73 N H L IE, K WImiR-96-5p
AlEE ) A FBXWT7A 5 TSCC AR AR . FRRSLE
SER IR, 7E T miR-96-5p I [H] I il FBX W72
iE, %55 N miR-96-5pXtSCC15. CAL-2741 i1
B o BE Y RS R B P R AR K IR
55 N 18 miR-96-5pX} SCC15. CAL-274H ¥ 1= 112
HEMEH] , 0005 T i miR-96-5p X} TSCCHH ML A HT
FeAEH . AHELET ABEST, AWFIEE IRAE TSCCH #
Bt 7 miR-96-5p{e e /E F AL, 487 1 T miR-
96-5pfit3E TSCCHH LI 1 340 i L 486 5 A2 308 3o 4 g
FIAFBXW7RIASLILP), HAHRFUESL T F imiR-
96-5p A i i 4 ) _E 3R FBXW 71T 400 4 5 5 B 1
RARE, WRRETEARIE, #H/7/Ki67. Bel-2.
Bax 1] & R UFE1E A HE i, H B AR T WL AT 7S
W ARIRNIRIT, FAAE— € JR IR YE, 1875 J5 82 6% 3t
T FERERUAAE AT IR AR S

25 FFTIR, miR-96-5p ] @i #L ] ] FBXW73R
XTI TSCCAHMIIE5E , il AT, F 1 miR-96-
SpAl ERNA S AEF, X TSCCH M A& 4% I S huse 1 .
ARICH TSCCIERIZIA SR AL 1B B0 £, il R 7]
BITIRAE T B s, A T B TSCCRE TG .«
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