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L1 FEHH AL EE41H HOEC (175 CP-
H203) | A5 i 20 0 SCC-9 ( $%5-: CL-0571) ,CAL-
27 (4845 : CL-0265) \TSCCa( £¢5-: CL-0235) Fil SCC-
25 (14245 : CL-0569 ) 4ii ig ¥ B s i5 F8 W A
A]; DMEM 2 J 35 52 ( 575 : G4516) (1640 Zfi i 35
TR (5775 : G4535) [ PBS (15 45: G4202) | 5 - HE%¢
ZWHIR AW (5545 : G4003) | 45 f S g (175
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KR F) & (5245 607204 ) | 4 it F& 3 . 0H T 7
& (175 : E606336 ) . RT-PCR £ il i 7] & (52 5
B110031) .RIPA Lk (425 : C510006) .5 x & [
loading buferr( $55-: C508320) Wy [ A T AW A
7] ; TRIzol (45 5 T9424 ) Wy H 3£ [E sigma /7] ; RT-
PCR 51915 n A 7R e MER AR )20 7] s matrigel B3¢
JBe (455 :356234) Il F £ [E BD 24 w5 S5 B A
¥ B 22 E affinity 2\ 5] : E2F #5557 1 (E2F tran-
scription factor 1, E2F1) —#{ (185 AF6377) \WNT
FIEWN 5 3A (Wnt family member 3A , WNT3A) —
P (525 : DF6113) | B-i% I 4E [ ( catenin beta 1, B-
catenin) —HT ( 57 5 : AF6266 ) | 41 il J& 1] 2 11 D1
(cyclin D1, CCND1) —37¢ (425 AF0931) 45447
I E(cadherin 1, E-cadherin) —#$1 ( #85 : AF0131) |
5K5 T B N (cadherin 2, N-cadherin) — 3T (8 5.
AF5239) i 4 R IEHE F M #H A 7 1 (snail family
transcriptional repressor 1, Snail ) — i ( 1% 5
AF6032) | H b I -3-1% 12 i & 1 ( glyceraldehyde-3-
phosphate dehydrogenase, GAPDH ) — #i ( %% 5
AF7021) (L 2EHi R 1eG — 31 (4% 5 : S0001 ) ; E2F1
MRS RE W B B DU AR W) o T e g 2H
SR T e i 55 4 2L A S BERF 27 B 2 —
BEBi, 3 5 X, Iy A BB ES.

1.2 FEMEFE CO, JEHFRHE (55 HERAcell
1) I 1 5% [ B8R R 2 w5 R L oo v R B L (R
5 :CTISRE) W [ H A H 57 324\l 23Ot B
PCR X (845 : CFX Connect) I F 2 E{A1 5k 2\l s 25
H SR F S8 (L5 : ImageQuantLAS4000 ) 1y [ 3¢ 5 58
A A 906 B AMEE (B9 IXT1) W 7 H A AR
s w5 S 3 060t B 31 (NANODROP 2000) iy 5
SR EZER A A AL (B . FACSCanto 1)
g [ 3&E BD A,

1.3 ZHAatEsE  HOEC,SCCY,CAL-27 TSCCa £
SCC-25 2 {5 FH Xk B2 9 5 4 39 77 W 9, B8 97 2%
.37 °C 5% CO,,

1.4 FHiE
1.4.1 #%mALSBEARSREPABHERT E2F]

Ak HUS XA E B2 2 (Tumor 41) F15 9 5541
21 (Normal 2H) , W AMWHE J5 , TRIzol 12 $2 M 2H 2L 1
A RNA B SO EE TN RNA MR EE, BRI HE AR
TR pg 19 RNA S EAT RNA [ B s RO, AR
JLH cDNA FE iR i 4T RT-PCR Kl , 45 E2F1
TEH AP RIKE L. RT-PCR S 55 A« F8 1
95 °C 10 min; 281 95 °C 5 s;3E k 60 °C 20 s; FEAif

72 °C 10 s; 3£ 40 AMEFF B ; 7f RT-PCR 253, i1t
Byt dearitaa . RT-PCR O fr 519015 B L
x1,

#F1 RT-PCR3|#%k
Tab.1 Sequence of RT-PCR primer

Primer name Primer sequences

GAPDH F. 5= ATCATCAGCAATGCCTCC -3’

GAPDH R: 5" - CATCACGCCACAGTTTCC -3’

E2F1 F.5 - AAGAACCGCTGTTGTCCCG -3’

E2F1 R:5" - GAGGCCGAAGTGGTAGTCG -3

1.4.2 #nlsmfe Kk eg E2F1 £ BUEKRSE

EL47- i HOEC ,SCC-9 , CAL-27 . TSCCa 1 SCC-25 4
Jitd, TRIzol J:H2HL 5 ZLANALEL RNA Sl /e e T
DE RNA WREE, RRLHAEA LR 1 g (1 RNA S i
A7 B s ROBE , A2 L) cDNA AR AR 4 7T RT-PCR
FEIN AL E2F1 A6 N 5 95 20 it v B AR IS 228 1
., RT-PCR iz i &1F] 1. 3. 1,

1.4.3 E2F] SRR e g BUERRERLF
(g SCC-25 Z it , IR AR AL I 314k, LA 2 x 10° 4~/FL
VA EEFD T 6 FLAR, FRA i o8 R JS , 3525 6 4L
Bk 7% EAE W, B4y 1 ml Opti-MEM, Jiin A 4% IR
MOI =20 PRI 1 E2F1 @R (shE2F1 ) 4
FUEBR (shCurl ) ZH 5 5 A i BRI #ER I T 6 LIRS
TRAT RSB TR AR 5 9%, 18 h J5 T 402 DMEM
SERFE IR, AR SR FR 3 d SR E2F1 (35850
1.4.4 RT-PCR #m E2F1 sifksk %  TRlzol 3: 42
B E2F1 wAR4L Fnxt BERAL Y SCC-25 4RAAY B RNA,
D 7 B I 64T RNA (1) 33 5% 5% 7, RT-PCR. 3
W E2F1 By s, e gy ik W 20 98 1.3, 1, RT-
PCR [ 5858 Ja 6 45 SR - A 58 1o M

1.4.5 Western blot #% M E2F1 ik & B
shE2F1 201 shCirl 41 15 SCC-25 4l , 3 L1535 I
THRE , PBS G UEAHAL 1 ¥, LA 500 wl i) RIPA 24
R, BE G X R R EE AT L A S x B
loading buffer {475 & F 100 CEEN#HR T & A
A5k 10 min, fit 'E SDS-PAGE & [ ¥E e, 3 FR 20
pg/FLE AR B EAE, B Ik S5
JEH T EE IR, EEHEBIKE ARG, TV
Ji E2F1 F1 GAPDH —$ 43 JE1 = 2 000 ¥k J3 3o 7% i
B, P iEl - 5 000 E 2 h P E,ECL &t
PRI E2F1 (8 AR I 0 45 R AT 0 b
1.4.6 CCK-8 %23  H shE2F1 ZH i1 shCixl 41 1)
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SCC-25 4ifis, B 26 BT Ak F T80 4% 88 2 x 10°
A/ UK AR T 96 LR, L3R 3 B 96 fLAR,
AR TR ARSI SR . TR 8 A RE IS IO AR 1 B
96 fLHx , FFLINA 10ul CCK-8 &7 ,37 CIRAIM &
3 h (2R EEAR (KT 450 nm Ab 11 240 it W
B85 2 3 BCPBRIA L3 d JE X2 R 140 .
1.4.7 EdU%Z> B shE2F1 24 F1 shCul 41 SCC-
25 41, AR (RS AL R LA 2 x 107 A~/ FLK5 40
JuBEFN T 6 LA, For 40 M 50 4 G BE )5 { FH EdU 25
EXTPAL AT EAU GBI E , hochest X4 i 4%
PTG TEDOE WA N HA RO RS R AT 0 b
1.4.8 mieuEHm %% B shE2F1 20 A1 shCurl
411 SCC-25 4, B2k (B AL 3150, L 1 % 10°
/LK AL EERD T 6 FLAR , 55 A rh Ak sl 5, )
) 3 d B4 1 REEFRIE, 12 d 555 6 fLiREE IR
R EW B SRS A 5 min, KB KIS R A
3K, AR IR EE AT 8T

1.4.9 mig A%k HUshE2F1 4 F1 shCul 217
SCC-25 4, 62 BN AL I 118, LA 5 x 10° A4/
P 2m s T 0 EP 4,1 000 r/min 2.0 5 min
JaF B W, PBS PR AN 1 Kk, R B, H
0.5 ml binding buffer B & 404, i1 A 5 pl Annexin
V-FITC Je 8, KT A), F5 A 10wl PT 47 21 fifg
e te  ATIRA) , ZEiEDEIFE 15 min, {f ] bind-
ing buffer ¥ A MAEARKNE £ 1 ml, 4 AT
29 L 080 T A R 2 R A T A

1.4.10  Zmje B 4wl B shE2F1 1 F1 shCul 2
(1) SCC-25 4y, g 4 1 B T4 Ak 314, DL 5 % 10°
A/ FER A NS T JCH EP 4 H,1 000 r/min 2.0
5 min 557 FIHWK, PBS PRI 1 K, 725 BIHR,
AR 1 ml PBS B, M A 10 pl PT #4754
Jeft,, IRATIRS) , S IREEOEIEE 15 min, i 240 X
AT A M SR ARSI I X 25 R AT 53 A

1.4.11 ZmpeX| k5% B shE2F1 41l shCul 2
() SCC-25 4 g, g 2 1 B i Ak JF 115, 2L 5 x 10°
A/ LK AR FD T 96 fLAk , B FRAR Th Ak S RE IR, FF
AN 5E A EE IS 10wl 719 0 TR AR Sk X 4 i 164 7
RIJRALFE, 100 ul PBS JEVEANML 1 ¥k, #b 2 100 wl TG
ML RE IR, WAEE T 4T 0 h (A L E A7 4A 1,24 b
S RO 2 AR BE X 25 SR T A0 #T

1.4.12 Transwell 5235 #2081 : 874 Bt Matrigel 5t
RS ,200 Wl Ff) 356 I AU B Transwell /N |23, 37
CHFEHIME 30 min, {557 3R A BUEE I, X
shE2F1 201 shCirl 41 [ SCC-25 4 Jfd , it 26 11 i 14

PRI, LA S x 10 A/ 41K 41 g 2 Fh T Transwell
NZ L, MG 600 wl 30% FBS Y DMEM 1 ##4 ,
REFF kS5 55: 24 ho 24 h 5, BUH Transwell /)
LAY S min, B FOK PR INE PR B 4
An S, AR T HEA TR RO X G R T i
1.4.13 Western blot 4 EMT = WNT & %% G
%35 B shE2F1 20 #1 shCurl ZH 19 SCC-25 4}y , i
i Western blot ) J7 32 4 Il WNT 15 538 % & M
WNT3A ,B-catenin FlI CCND1 {9315 745 1k, [a] B A 0
EMT #7 &%) E-cadherin . N-cadherin 1 Snail [ 3% 3%
AL SRS TR RIE IR 1. 4.5 X85 Rt 1740 o

1.5 ZFit=40E  RHA] SPSS 25. 0 #7481t
AN TR TR A IE S, L (x £5) TR,
Z 2] 8] U OR P 5 X 23R 07 22 20, 4L 1) 7 7 L AR
F LSD-1 £, P <0. 05 = m A Gei4 8 Lo

2 H#R

2.1 ESEALAFEAT E2F1 Rikx15R  RT-PCR
K 45 5 58, AH G Normal 2H (1,123 +0.348)
Tumor 4 (4. 183 +1.650) i E2F1 mRNA ik
FhE (LSD-t = =7.025, P<0.001), WK 1A,

2.2 E2F1 fifAARJRFTIEE R RT-PCR £l 25
Sos, AN B B 40 HOCE (1.000 +
0.027), E2F1 7£ SCC9 (2.011 +0.125) , CAL-27
(4.902 £0.049) . TSCCa (3.016 =0.407) I SCC-25
YA (5.995 +0.377) 1 FE A FA 5 (LSD-: =
~13.725, - 121.257, - 8.571, -22.911,# P <
0.05) ,TM7E SCC-25 2l b F 8 B o W1, BRI
JE LSS 5 1] SCC25 A itk . WIE 1B,
2.3 E2FI mgfR30&E RT-PCR il 25 R 2R, 41
It shCtrl (1.006 = 0.127) 4, shE2F1 44 (0. 145 +
0.010) ) E2FI mRNA 3 ik 7K B} B &A% (LSD-¢ =
11.714, P<0.01), DLIK]I 1C, Western blot il 4t
IR, A H shCirl 41 (1. 000 +0.034) , shE2F1 4
(0.256 +0.074) 1) E2F1 & [ k7K 7 B B R AR
(LSD-t =15.792, P <0.001) . VL& 1D, E2F1 &
HFRIBZE R AN PCR 45 AR K — 30, Uk B e o) dfik
T SCC-25 4iffurp E2F1 BER 3Rk

2.4 BR E2F1 ARG FAEKMEW.  CCK-8 Kl
ZE LR FHEE shCrl 2H ,shE2F1 2 48 h 172 h 4
JLAE I e 1 3 W] W R AR (LSD- = 8. 758 .20. 304, F
P<0.01), W& 2A,

2.5 BYIR E2F1 FARRIEER T EAU K45
RN, A HeshCurl2H (0. 436 +0. 024 ) | shE2F144
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Fig. 1

The expression of E2FI in tongue squamous cell carcinoma tissues and cells and knockdown efficiency in SCC-25 cells

A: The expression of E2F1 in tongue squamous cell carcinoma detected by RT-PCR; B: The background expression of E2F1 in tongue squamous cell

carcinoma cells detected by RT-PCR; C: The knockdown efficiency of E2F1 in SCC-25 cells was detected by RT-PCR; D: The knockdown efficiency of

E2F1 in SCC-25 cells was detected by Western blot; a; HOEC group; b; SCC9 group; c¢: CAL-27 group; d; TSCCa group; e: SCC-25 group; " P <

0.01 vs Normal group; * P <0.05, **P<0.01,

(0.247 +0.019) 20} EAU FH: 40 Hd E 461 B 2 sk 20
(LSD-t =10.413, P<0.001) ., UL 2B, il v %
TV RS2 56 A6 ) 25 2 7, #H B shCurl 2, shE2F1 4
2 B 3K BB ) B I 4 4 il (LSD-r = 8.290, P <
0.01), WK 2C,

2.6 BYE E2F1 MARBATHRMm =S8 45
JR R, A0 H shCirl 2H (4. 690 +0.130) , shE2F1 44
(10.930 +0. 210) Zfi g 98 T %5 B . F+ %5 (LSD-
= —44.422, P<0.001), WK 2D,

2.7 BYK E2F1 34PN SR 45
IR, A H shCul 41, shE2F1 4140 F400 G, HA40
MaEE ] (51,250 + 1. 160 vs 54.830 + 0.470) Ft &
(LSD-t = —4.965, P <0.01) ,4bF G, HA4H I Lt ]
(15.110 0. 670 vs 14. 060 =0. 690 ) f&# % (LSD-¢ =
8.570, P <0.01),1i4b¥ S HARY 40 A L 151 oW A%
ft. WLIE 2E,

2.8 BYK E2F1 334AMER (BRI 4l
L0 S B A Y0 25 SR S 7, A L shCird 2 (0. 630 =
0.011) ,shE2F1 41 (0.42 +0.010) i jEiF 68 )1 BH
SR H (LSD-r =23.543, P <0.001), VLK 3A,
Transwell SZIGKG I 25 23 7R , #H H shCurl 4 (1. 000
+0.118) ,shE2F1 £4(0. 390 +0. 030) ZH Al =22 fE 1)

*** P <0.001 vs HOEC group; %% P <0.001 vs shCtrl group.

HA i il (LSD- =8. 638, P <0.001), UL 3B,
2.9 Western blot #& il E2FI1 & {Kk 5 EMT &
WNT @R EHRIETH  Western blot #5125 R i
78, AHEE shCtrl 20, shE2F1 20 EMT #5354 E-cadher-
in & 35T 5, N-cadherin 1 Snail 5 [ 3% 15 [ %
(LSD-t = —7.286.8.466 .45. 881, ¥ P<0.01); H
WNT {558} WNT3A | B-catenin A1 CCNDI 45 152
TR A (LSD-t = 78. 405 .39. 141 ,20. 471, ¥ P <
0.001), WK 3C,

3 it

P19 R RS 7E 423K o 55 /5 7, TSCC 5 1R
TN 90% L4 1 TSCC i B 1 s 76k i A IR T
R, O PR 5 At — A, L DNA %8
S H AR A B LR WP RO Wi AR 7
Sephnaops R S B AT, TSCC AT 2 i X IE
ERAEARE, Hrfr , TSCC 7E4R 58 N\ iy U0 A B
BT, AX 5 AR R ON HR A R ) R RV ORS R A
F

TSCC 1 Tk h k& R4/ 148 2 40 ik e
ARG, KA R REE e, B R . HEG
T 1 SR R 1) b v JE XA R MR SO A TG
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Fig. 2 Effect of E2FI knockdown on proliferation, apoptosis and cell cycle of SCC-25 cells

A: The results of CCK-8; B: The results of EAU; C: The results of cell clone formation assay; D: The results of cell apoptosis; E: The results of

cell cycles; " P<0.01, " *P<0.001 vs shCtrl group.
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PR R B e ) S U
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K BB S — A~ UV SR 77, E2F 1 25 Ryl i L g
WA Jha e STt 79 9K s 5 IR 3 2 o 400 M 9 9T A

G, WA P I E] S 1, HE s 4n s . E2F1
X E A IFA A A B S X, RS M 5 T 2
HgR T E2FT 75 22 Fh iR 41 40 b g B i 3R
i, HAGAE R R AR BTG B AR OE I B WIEM
SRR A R S

BB BT E2F1 %5 TSCC Bk J& (Y F 55
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A c shCtrl group shE2F1 group
WNT3A
shCtrl group shE2F1 group
0.8 24h B-catenin
o
0h 506 CCNDI
= kK
o
A‘é 04 E-cadherin
£02
N-cadherin
24 h shCtrl group shE2F1 group Snail
GAPDH
B 2.5r ™shCtrl group ok
shCtrl group shE2F1 group = 80 e 20k pAshE2F1 group
o= Lz
560+ T =8
& ESI5E
= a3
g 40 °5 0l
= skskok ,g 8 N
g Y O i ok ok
S
0

shCtrl group shE2F1 group

WNT3A B-catenin CCNDI1 E-cadherin N-cadherin Snail

B3 BE E2F1 3F SCC-25 HfE® B E R WNT BHRERKZMN
Fig. 3 The effects of E2FI knockdown on migration, invasion and WNT pathway proteins in SCC-25 cells

A: The results of cell scratches; B: The results of Transwell; C; The WNT pathway proteins detected by Western blot; ** P <0.01, ***

0. 001 wvs shCtrl group.

IR (H O 15 2 52 ) IR 1Y i R O R BIIE S
BT A RIBEFEHRIE , AR SELE SCC-25 4 Hh ik
E2F1 2 B, 400 i) 38 58 B8 7 i3 ], 200 e 0 T S
Z AT A A KB REE B CER
IVE R, B H 5 W 20 A A 1) 18 1 A AE 5 R
E2F1 301 SCC-25 41 Jid 3 58 A1 A7 3% 30 ] 15
E2F1 A TSCC pys8 Mk BE AR G, Al if £ SCC-25
AR E2F1 J5 240 i Y 30 % A = 22 8 ) W] 52 31 40
filo &5 b, E2F1 A figj& TSCC myfe i 2, ik xf F
TSCC FyJps BEA= BEA2 IR 12 Wil A 2 Lo i)
B 0RO e R R LS e N O
TR, AL T G, I IR B3 2 MR AL T G, 1
200 L 51 Y S sk /L, I AR B2 TS B 2 B 40 i
BEBEH T DNA 20245 B, 40 M0 50 s itk AR —A>
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The mechanism of knockdown of E2F1 inhibiting the proliferation

and migration of human tongue squamous cell carcinoma cells
Du Mingzhu, Zhang Bin
(Dept of Oral and Maxillofacial Surgery,The First Affiliated Hospital of Jinzhou Medical University,Jinzhou 121000)

Abstract Objective To investigate the effects of knockdown of E2F transcription factor 1 ( E2FI) in human
tongue squamous cell carcinoma cells on proliferation, migration, and invasion of tongue squamous cell carcinoma
cells, and to explore its possible mechanisms. Methods The expression of E2F] in human tongue squamous cell
carcinoma was detected by RT-PCR, and the background expression of E2FI1 gene in HOEC, SCC-9, CAL-27,
TSCCa and SCC-25 cells was detected by RT-PCR, and the cell lines with significantly high expression of E2F1
were screened for subsequent experiments. CCK-8, EdU, colony formation, cell scratch, Transwell, apoptosis and
cell cycle experiments were used to detect the effects of knockdown of E2FI on proliferation, migration, invasion
and apoptosis of human tongue squamous cell carcinoma cells after knockdown of E2FI gene in tongue squamous
cell carcinoma candidate cells. Western blot was used to detect the expression of epithelial mesenchymal transition

markers E-cadherin, N-cadherin and snail family transcription inhibitor 1 ( Snail) protein and WNT signaling path-
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way markers WNT family members 3A (WNT3A) , B-catenin and cyclin DI (CCND1). Results RT-PCR results
showed that the expression of E2FI in cancer tissues was significantly higher than that in adjacent tissues (P <
0.001). At the same time, compared with HOEC cells, the expression of E2FI in SCC9, CAL-27, TSCCa and
SCC-25 cells significantly increased (P <0.05), and the high expression in SCC-25 cells was the most obvious.
SCC-25 would be used as an experimental cell line in subsequent experiments. After knocking down E2F1I in SCC-
25 cells, the viability of CCK-8 cells was significantly inhibited (P <0.001). The number of EdU positive cells
decreased significantly (P <0.001). The number of cell clones was significantly reduced (P <0.001). The pro-
portion of total apoptosis significantly increased (P <0.001). The proportion of cells in G, phase increased (P <
0.01). The proportion of cells in G, phase decreased (P <0.01). The cell migration and invasion ability were sig-
nificantly inhibited (P < 0.001). Western blot showed that the expression of WNT signaling pathway proteins
WNT3A, B-catenin and CCND1 decreased (P <0.001) , while the expression of EMT-related proteins N-cadherin
and Snail decreased (P <0.001), while the expression of E-cadherin increased (P <0.001). Conclusion
Knockdown of E2F1 inhibits the proliferation, migration, invasion and EMT process of human tongue squamous cell
carcinoma SCC-25 cells, and promotes apoptosis. This anti-tumor effect may be achieved by blocking the activation
of WNT signaling pathway.
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invasion, apoptosis, and cisplatin ( CDDP) sensitivity in human oral squamous cell carcinoma ( OSCC) cells.
Methods Human OSCC cell line CAL27 was used to construct the CAL27 cell line with lentivirus, which knocked
down or overexpressed BMII gene. The knockdown and control groups included: shBMI1-1, shBMI1-2, shBMI1-
3, and shNC group, while the overexpression and control groups were BMI1 and NC group. RT-qPCR and Western
blot were employed to verify transfection efficiency and select the cell group with the most effective knockdown.
Western blot was used to detect the expression of NOTCH signaling pathway proteins, including NOTCH1, Delta-
like ligand 1 (DLLI) , Jaggedl (JAGI) , and Hairy/enhancer-of-split 1 ( HESI) , in the transformed CAL27 cells.
Subsequently, the cells in each group were cultured with the drug solvents dimethyl sulfoxide (DMSO), CDDP,
NOTCH pathway inhibitor gamma-secretase inhibitor (DAPT) , and CDDP + DAPT, respectively, and the cell phe-
notype in each group were detected using CCK-8 assay, Wound healing assay, Transwell invasion assay, colony
formation assay, and flow cytometry. Results Overexpression of BMII increased the expression levels of NOTCH
pathway gene proteins NOTCHI , DLLI, JAGI, and HESI (P <0.05). Under CDDP intervention, cells in the
BMI1 group exhibited increased viability, invasion, migration, and colony formation abilities, and decreased apop-
tosis compared to the shBMI1 group (P <0.05). When comparing the CDDP group with the CDDP + DAPT group,
the combination of medications resulted in a significant increase in the apoptosis rate and an increase in the sensitiv-
ity of cancer cells to CDDP (P <0.05). Conclusion BMII may increase the cellular malignancy of CAL27 cell
line by activating the NOTCH signaling pathway, promoting cell viability, migration, and invasion, as well as de-
creasing the cellular drug sensitivity to CDDP. Inhibition of the NOTCH pathway increases the cisplatin sensitivity
of CAL27, and CDDP + DAPT has a synergistic cytotoxic effect to promote OSCC cell apoptosis.
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