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WE: B# BTN RNA(miR)-7-5p % E I S0k A0 A6 40 M8 58 08 T R e B A% 5% S R F 4 (KLF4) ZE R 3Rk I8 45 19
o, Ak WFUR AT D 2018 4F 3—10 H o SERF 28 e 1t 1 7 S 2R A Wl S 7 (qRT-PCR) Kl miR-7-5p 78 A GE# ks
FH I 2T 24 41 i hOMF Ko 11 s kR 40 i 92 20 L SCC25 . Cal 127 Fl Tea8113 W #35 8 . K miR-7-5p 44 (miR-7-5p mimics)
K 3 5 51 (mimics Control ) 43 % 4 25 SCC25 4, 430 =41 : Control ZH (R YL SCC25 1) NC 4 (4% 4% mimics Con-
trol ) SCC25 i) .miR-7-5p £H (%4 4% miR-7-5p mimics AY SCC25 A1) . L qRT-PCR #:il miR-7-5p 7 SCC25 40 i v il %5 Yk
s MTT A miR-7-5p XF SCC25 4 M 14 58 11 52 1) 5 35 0240 I A A I miR-7-5p X SCC25 40 L P8 T~ ()52 Ml 5 3 37k W 2 ' 28 il i
AL SRS qRT-PCR AR [ T ED3 %k (Western blotting) K5 miR-7-5p 4 KLF4 AYFLIA SE 5. ZER miR-7-5p 78 3 11 Bk
I i3 i SCC25 . Cal127 Fl Tea8113 H i FEik 1 [ (0.2120.02) , (0.43+0.04) | (0.48+0.05) | W AL+ A IE 11 58 2 M6 e 41 4 21
Jifd hOMF (1.000.09) (P<0.05) ; 55 % miR-7-5p mimics fEf% 134 SCC25 40l rh miR-7-5p A FE ik (P<0.05) s miR-7-5p 1 ik fiEfE
R S 4] SCC25 4 T34 48 AE 7 [ Control 41 NC £H 72 h WG (1.43+0.13) | (1.46+0.15) H miR-7-5p £ (0.81+0.09) ] (P<0.05) , If:
1 S 415 T [ Control 41 \NC ZH I T-%(9.4822.65) % . (10.21+3.02) % H miR-7-5p 2H (24.4128.15) % ] (P<0.05) ; X Z Wik
5 BE P S50 25 S I miR-7-5p 2o F 35 T ] KLEA-W A5 3 S AR 40 i AE 6 52 5616 M 5 qRT-PCR 1 Western blotting #fE—5IE
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52T miR-7-5p BEAL N A TT KLF4 mRNA FIZEH KI5, ZEi8  miR-7-5p B 380 ) PR 95 KLF4A 5 R () 26 55 S 4 11 s etk 4 iy
J58 SCC25 A IG5 , 15 AR =
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Inhibition of proliferation and induction of apoptosis in oral squamous cell carcinoma cells
by miR-7-5p targeting KLLF4 gene
SHANG Nianhong

Author Affiliation:Oncology Department, Xinwen Mining Group Laiwu Central Hospital, Jinan, Shandong 271100,
China

Abstract: Objective To investigate the effect of microRNA(miR)-7-5p on proliferation, apoptosis and regulation of zinc finger pro-
tein nuclear factor 4 (KLF4) gene expression in oral squamous cell carcinoma cells.Methods The study started from March 2018 and
ended in October 2018. Real-time fluorescence quantitative reverse transcription polymerase chain reaction (RT-PCR) was used to de-
tect the expressions of miR-7-5p in human normal oral mucosal fibroblast hOMF and oral squamous cell carcinoma cells SCC25,
Cal127 and Tca8113; miR-7-5p mimics and mimics Control were transfected into SCC25 cells, respectively. The cells were assigned in-
to the following three groups: Control group (untransfected SCC25 cells), NC group (SCC25 cells transfected with mimics Control) and
miR-7-5p group (SCC25 cells transfected with miR-7-5p mimics). The transcriptional effect of miR-7-5p in SCC25 cells was detected
by qRT-PCR. The proliferation of SCC25 cells by miR-7-5p was detected by MTT assay. The effect of miR-7-5p on apoptosis of SCC25
cells was detected by flow cytometry. The targeting relationship of miR-7-5p to KLLF4 was detected by double luciferase reporter gene
assay, (RT-PCR and Western blotting. Results
Cal127 and Tca8113 were significantly lower [(0.21£0.02), (0.43+£0.04), (0.48+0.05)] than that in normal oral mucosa fibroblast hOMF
(1.00£0.09) (P<0.05). Transfection of miR-7-5p mimics significantly up-regulated the expression of miR-7-5p in SCC25 cells (P<0.05).
Overexpression of miR-7-5p significantly inhibited the proliferation [(72 h absorbance: Control group (1.43+0.13), NC group (1.46+
0.15) vs. miR-7-5p group (0.81£0.09)] of SCC25 cells and induced apoptosis [apoptosis rate: Control group (9.48+2.65)%, NC group
(10.21+3.02)% vs. miR-7-5p group (24.41£8.15)%] (P<0.05). Dual luciferase reporter gene assay results showed that miR-7 -5p overex-

The expressions of miR-7-5p in three oral squamous cell carcinoma cells SCC25,

pression significantly inhibited the relative fluorescence activity of KLF4-Wt reporter vector cells. Results of qRT-PCR and Western
blotting further confirmed that miR-7-5p can target KLF4 mRNA and protein expression.Conclusion MiR-7-5p directly targets the
expression of KLF4 gene to inhibit the proliferation of oral squamous cell carcinoma SCC25 cells and induce apoptosis.

Key words: Mouth neoplasms; Carcinoma, squamous cell; MiR-7-5p; KLF4 gene; Proliferation;  Apoptosis
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Ji% (oral squamous cell carcinoma, OSCC) 7 [ Ji& J&8
B 2 90% , 4 T BB AR 2 W R e 1 8 i 30
Jit EAR OSCC W2 W FTIG IR IR T7 J7 TR IUS T —
FEDEA H OSCCHR A SAF AR IO 4,
THR/INT50% o PRI, #R5E OSCC & A= Fhitk J|E (4 53
FAIL X 25 0 ) A BRI AR & AN ] D
B o /N RNA (microRNA , miRNA ) J& — 2 oy Pk |
N AE GRS RNA 73, KIEZA 2 % H R . E
138 5 5 mRNA 19 37 JEBIIEIX (37 -UTR) 1 (Y B
KT N 256 IR 9 i St e 5B PR KT i ik R 3R
KRR R A A e AR H AT EIE I Z R miR-
NA 25 0SCC A A5 A B 7, 60 55 41 i 3 5
JHT B ACE AT, BAN, 40 miR-133a-3p 7F
OSCC ™ iy 2% 3k B AR T 58 >4 b Jgg 410 4 I ¥, miR-
196a-5p 7E OSCC 4 L i 1~ rh k2 S HEAE ], miR-361-
Sp ik F ISR E G A OSCC e AR, X
2 TS miRNA 7E 11 6 Jiea % A8 F ki v

0SCC ZH 4 miR-7-5p B KA W i N 47, miR-
7-5p TE N LR AE 28 AL b S 3Rk A 4R AR /N
L 98 45 L I e R A R A R SR,
miR-7-5p 7£ A\ OSCC 1 i 1 ZE A R A AL AT A
FRIfAE o PRICAR S50 B FEFR ST miR-7-5p X OSCC 2
i3 B AR T ) 5 e B Rl R A R AL B SRR 1k
BFE] S 2018 4F 3—10 A .

1 #REFE

L1 AL IR F R R 2T 4 21 i Ak hOMF
Hy b SEWHAE IR AT BR 28 R $ 3L  OSCC 41 ik
SCC25. Cal127 1 Tca8113 (i 3 [E ATCC 4f ity JF #2
fit s RPMI 1640 55 5% i H 3¢ [ Hyclone 23 Wl 4241 ; /i
2B 1L | Lipofectamine 2000 %% 4385 iy 32 [# Invitro-
gen 23 A} HEHE s miR-7-5p B A (miR-7-5p mimics ) 2
BF 1 X5 B R %1 (mimics Control) A1) M 458 185 A= 9 -
A BR A AL 5 Trizol 307 | 52 55 5075 &5 b 328K
KA IR A TR L ; SYBR Primix Ex Taq #6013 7] £
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H H A< TaKaRa 22 Al $&HE ; BEme 5 (MTT) 1551 i 58 [
Sigma 2~ 7] #2431t ; BREK 2 11 V-S540 5L 2% 6 K (An-
nexin V-FITC) 4 Jd & T4 3 751 €5 1 K% TaKaRa
75 Al PR s RIPA 40 A 24 A W . BCA 88 vk B2 A i ik
& R A R EH i R~ R A YR 5
PRt B 0w 9 2 (PVDF) i i 2 E Millipore 23 7)
PRI 5 WU ' 2 Tl 41 4 35 PR I 38 751 & P 5 [ Pro-
mega 2\ A B4 s PEFR 8 AR S 1 4 (KLF4) 3 -
UTR % 4= % (KLF4-Wt) il KLF4 3’-UTR % A%
(KLF4-Mut) %¢ Y6 2 Miff 5 20 844 F0okE il 1 N 32 A=
VIR A BRI AR s KLFA BUiAR - e -3- i 2
S (GAPDH) Fi M4 i 36 [ Abcam 23wl H 1L ; BUAR L
FALD B PR IC ) e BR 1 G (1gG) b st h A2 4
B A HARA R A m R L
1.2 #HAatEsRE  OSCC 4N SCC25.Call127 Tca8113
FOEH 11 B 5 2 24 40 L h OMF 715 35178 % 10%
04 MLI5 A 1% 75 85 2% -5 55 2 00T RPMI 1640 1
FRIe B 59 A AR 37 CREFRA P AT R 3R
et FH (51 00 B L5 A0 L A TR S 75 400l 6 O
JI 90% Fe FH JB 25 11 i AL 4 A, LA 12 3 Lol kA7 4%
R, B ot B A ST A 4 FH T 5 2 32 5
1.3 HREFEERSE  F OSCC AL SCC25 A 3]
YU RG SR T G SR R I G B Sl 509% B
i AR B4 Lipofectamine 2000 %% 4% 32 71 K miR-7-
5p mimics (2% 4 50 nmol/L) & mimics Control (£¢
He 8 4y 50 nmol/L) 73 | % e 28 SCC25 4 . 525673
k3 =4 : Control 41 (ARFE YL 1y SCC25 4lififL) NC 41 (¥4
& mimics Control B SCC25 M Al ) .miR-7-5p 21 (¥4 Y%
miR-7-5p mimics ] SCC25 41 HY) . 4% 6 h i & e
BB IRW, T 37 CREFRAA ARS8 57
14 IWRRAETEFERE S KM (qRT-
PCR) # il 43 %1 2R H Trizol % $2 B OSCC 41 g
SCC25.Cal127 \ Tca8113 F IF # 11 i Zb 5% A 2T 4 41
L hOMF H1 5 RNA, 4 % 4L 48 h 5 4 41 SCC25 4
Jitrp S RNA AR R s 7 51 300 8 10 B 43 e ) s 1z 44
%, A WS — 85 H 4 DNA (cDNA) |, 4R J5 fdi FH
SYBR Primix Ex Taq #1255 & L cDNA Sy ,
1T qRT-PCREZI . LA U6 A NS, 73 B 40 il miR-
7-5p mRNA FXF ik &, 9 W AR & :95C 5
min, 95 C 20 5,60 C 30 5,72 C 15 s, 2L 40 ME
IR, DA B 2k A T 0 . SR RIRE G 7 ik 4y
Mo G 48 h 5 4541 SCC25 2 fifd H KLF4 mRNA %}
Tk,
1.5 MTTEEM  3hlii g 24 48 72 h 5 &4
SCC25 2 A 21 96 FLAK T , 4 2 200 Jfd 76 451 ek [i]
MOE 3AEAL, LA T M ARE R S /L1

MTT % 20 pl, 37 CARLERE 37 4 h, BUH 40 fifg 1% 3%
M, 725 RIS SR, TR A0 P A 150 wL —H
FEW IR, TR AT 5 AR SR & 30 min, it FH ARG
D25 FLAH I 450 nm AL ROG R, SE90 8 4 31K
1.6 FRAMEAREUMAMBTR 0L
48 h J5 45 2H SCC25 41 , 294 110"~ 4 g, LA PBS
PR 2K, [ 40 g B A 100 wL Bingding Buffer 2%
B % vh R A 1) 40 BB P I Annexcin V-
FITCiX ] 10 pL, B8R 4], 76 % R T &L 0 15
min, B0 RN, FRIMA TR 1) PBS B2 4, 7
I) 20 B R P I PLYS MR 10 L, #5607 F 5 min,
TE A A A 2% 2H SCC25 4 I T 1

1.7 WRAEEIREEERLI  TargetScan F/EY)
R 2E T A T 45 4R R, KLF4 37 -UTR ## 7€
5 miR-7-5p ¥ [m] 45 & (9 037 4, $2 75 KLF4 A BB J2
miR-7-5p B # 0 JE o AR 6 70 &5 5 45 0+
KLF4-Wt 2544 J5 ki Fll KLF4-Mut 2844 50k: , 1% 3843
IR AR A BRA R S B KLF4-W Al
KLF4-Mut 2544 506743 51 5 miR-7-5p mimics Y, mim-
ics Control FLFE UL 28 SCC25 4L , B 2H ik 6 & FL,
By A8 h 5, U O 3R M A5 25 DR R )
3 SR N i K R 75 S 3R I I M RNV O Y 2R T
G R R i O ED O B SRR

1.8 ZFEBAJRENIE % (Western blotting ) #& 1 it 5
B YL 48 h 5 45 41 SCC25 4t , Jin A RIPA 41 it 24 fi
T, 7E VK 2 AR AN i BB L, B BCA AR
TR G0 B AR A AT SR, 40 g AR AR
AT SDS-PAGE HLJK , L% 28 PVDF B I B i & T
5% RS W5k Hr s BH 1 h, PBST SRR 3 Y, SR A1
:1 000 Fi B 1Y KLF4 —3i , 4 Cid I 4438, PBST YLK
3UC, A 1:3 000 # BE 1Y) — 40, & il 4258 2 h, PBST
VRRR 3 UK, N ECL &6, Wi g H1 I, DL
GAPDH N Z: 5547, 2K H Image T EUZ 3 BT 84443
M AT I, 43 515345 21 SCC25 41 i i KLF4 2
A G 22 3h 1

1.9 ZRitZFEAiE I SPSS 21.0 XS i Bl vE 47
Geit oMy, SRR UL & + s FoR, DL S AEAS ¢
G 0 34T EL A AL IR) 2 5, USRI R 7 22 90 #T LU AR
Z M 02 5, DL SNK-q K 5 3 1 L 45 2 21 [ 1) 7 7
m 2R LLP<0.05 RRZEFAGITFE L.

2 #ER

21 miR-7-5p 7£ OSCC B fEHF RIE T qRT-
PCR 455 WK, miR-7-5p 76 N 1E 1 s 36 5 Al 41 4
A hOMF & 3 Ff A [R] OSCC 20 i A i 26 3k B He s,
F=319.810, P<0.001. 5 hOMF (1.00+0.09) Lt %% ,
miR-7-5p 7E 3 Fh AR [7] OSCC 40 g SCC25(0.21+0.02) |
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Cal127(0.43+0.04) F1l Tca8113(0.48+0.05) 1 Ay F ik
HA AR R 8 (P<0.05) . 7E 3 Fl A TR 0SCC
A, SCC25 il miR-7-5p 1Y FEAl 26 1k F e fi
PR SCC25 4R PR IHFAT I 225550 .

2.2 miR-7-5p mimics F £ MR qRT-PCR K
&5 H R, Control 41 \NC 2H & miR-7-5p 4 SCC25
41 ff H miR-7-5p #Y 3R 3k & L, F=547.999, P<
0.001., miR-7-5p £ (5.96+0.62) B % 5 T Control ZH
(1.00+0.11) FI NC £ (0.97+0.10) (P<0.05) , ifii Con-
trol ZH 1T NC 4 AH b4 22 57 T 4t 122 5 L (P>0.05) o
PR 1 35 miR-7-5p ) SCC25 4 bk AL 23 12

2.3 & FRIE miR-7-5p i HI SCC25 YHAmIETE  MTT
PRGN 45 5 B 7%, miR-7-5p £H SCC25 40 W e i 7
48 h 1 72 h BHEE T Control 41 FIINC 41 (P<0.05) , Con-
trol 21 Fll NC 2l SCC25 4l ifL 7F 24 .48 .72 h B W't i
¥R TG 23 X (P>0.05) . £ miR-7-5p i
FEIRBENSIM I SCC25 ANt TE . W1,

F1 3R miR-7-5p % H SR 20 Ml SCC25 4 24
48 72 h B A G GRS (A 52 /X + s

21 e 24 h 48 h 72h
Control £ 3 0.51+0.03 1.02+0.08 1.43+0.13
NC4 3 0.54+0.05 0.98+0.09 1.46+0.15
miR-7-5p 21 30424003 0.63+0.05"?  0.81+0.09"%
FH 24.488 73.112 76.528
P{A <0.001 <0.001 <0.001

1 : D5 Control 4 1 #7 , P<0.05., @5 NC 4 H#, P<0.05,

24 iR IEmiR-7-5p R i# SCC25 ApAT ik
21 ARG I 2% 5 75, Control 41 \NC £ & miR-7-5p
4 SCC25 21 My 7 - &t %%, F=23.168, P<0.001.
miR-7-5p 2 SCC25 4 Jf I T~ 3 (24.41+8.15) % W] it
B T Control £ (9.48+2.65)% Ml NC 41 (10.21%
3.02)%(P<0.05) , i Control ZH F1 NC £H SCC25 4 iy
TR LR 22 R LG22 L (P>0.05) . Bl
miR-7-5p i RIKREEIHE T SCC25 A & A= P T

2.5 miR-7-5p #[q] A 3= KLF4 & TargetScan %5
AR B AR T 25 R R (B 1A) ,miR-7-5p 5
KLF4 3" -UTR AF7E B AN A , $2 7~ KLF4 7] g J2:
miR-7-5p A B4 0L R o X026 G 3R 4 45 356 A 5
I Hr g R, 5 NC41(1.00+0.10) L5, KLF4-

KLF43'UTR: 5

miR-7-5p: 3

...GGAAAAUCUAUVAUUUGUCUUCCG-3’

Mut 244 JFRE miR-7-5p mimics # Y4 J5 SCC25 4 i AH
X e 6 iE M (1.00£0.11) 22 F LG it 22 B X (=
0.117, P=0.913) , 1fii KLF4-Wt % {& /i ki miR-7-5p
mimics % Y J5 SCC25 41 ffL A T 5¢ 56 1% 1 (0.26+
0.03) F# 1% (1=16.830, P<0.001) , #2 7% miR-7-5p fiE %
0 [ 45 4 B 4 8 KLF4 37 -UTR ¥4 . qRT-PCR %%
BB R, miR-7-5p 4 SCC25 40 Ml + KLF4 mRNA
(0.33+0.03) Ik F NC 4 (1.00+0.10) (1=11.115, P<
0.001) , B [ it B[ 20 v A6 0 45 5 (/&1 18) i 7 HL R
H &35 7KF (0.42+0.04) /1% T NC 41 (0.12+0.01) (¢=
12.603, P<0.001) . #& 7% miR-7-5p fig % i 1] I
KLF4 (3215
3 itig

Z I 5% 2 I miRN A 78 22 RO iE /Y 28 9 24 55
fErh B o S VR, AN MBS 5 PR T AR 58
FIER . miRNA £EZFiE i OCEEAE FH S 4
HAEIGIT AR W FE 3% . AR T S IA T
ZFh miRNA 25 0SCC 1 &4 FUE E , nlfEh 0SCe
ZWIFRTT 5 FhraE . miR-7-5p J& T miR-
7RG, AR Z P AE A 3k T I, 2 B AR i
Jed A RN g it e v G AR . HE4RGE  miR-
7-5p 75 8 9 T U I 55 g bk T A5 5 RS R Ak B
FEAH G, miR-7-5p 3 14 98 4% PTEN/PI3K/AKT {5 5 4%
3 (A g A AR R RS . Zhe B R
18, miR-7-5p 7 AR T 48 Mt s 2 SURN 40 i 3 b iy
K2 R R A ) AR 2 R W, miR-7-5p 38 i
1] SOX 18 1l il PANC-1 4fl Jfd ity 384 5 , iE #8 {2 2% .
miR-7-5p 7 IR h R I KSR 35 |, O HUZ CHE Y 171
PN F . ZATRYIFSE WoR , 5400 B IE F 4L 4UH
e, miR-7-5p 7£ OSCC AL P £k N7, SEF i,
FRATHEM miR-7-5p 7E OSCC Tty ] A E 3] i 410 1
YER . KT, H AR WL G T 0SCC 1 miR-7-5p (13
R BE ARG . A S AP ESE T miR-7-5p fE
Sk B TR A AR B0 OSCC M & Jg . FEARSE
55, miR-7-5p 7€ OSCC 40 i & v (1) F 35 B B AL F
NIE S B R 27 A 40 i . WF 98 R B, miR-7-5p
(3 FE IR AE AL AN HI OSCC 4L 78 , 5 S A IR T .
AN, miR-7-5p il 1 B 42 7] H: mRNA /19 37-UTR 17
THTY KLF4 363k

KLF4/E A A 0 e S R, L2 50815 4 e 3%

3 4
) D —

UGUUGUUUUAGUGAU--CAGAAGGU-5' oy | (D D ®

T s 1— T -3-WE R i S (GAPDH) ;2—KLF4;3—NC 20 ; 4—miR-7-5p 41 .
B 1 miR-7-5p 4w 15 BG5S F 4(KLF4) : A g miR-7-5p ATKLF4 37 JERHIPEIX (37 -UTR) #0145 57 32 8] 5 B Sk 25 P o B 30 1 A
NC 205 miR-7-5p 21 F bR 4 it g6 SCC25 4 i Hr KLEFA 85 (1 ik K-
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B oA GEBRE T IES 5 IE R SRS R R
YRS ok 2 B TR R B, KLF4 798 0E U Al
IR R I R SO SR IR (R A E R . HAG
W58 B~ , KLF4 7E OSCC H 2 5 #2318 , 403 3 B0 2
MIF T B RGBS ), miR-7-5p A5 41 i
Az K PR 1 3 P DA A 45 KLF4 B0 5L, A
il 1% AN (2D FLBR L R 40 MCF-10A) % J& 1%,
I55 40 20 Huang SERURESY % PR, KLF4 A]/E A miR-
7 RS 5ERMR RNA ciRS-7 P83 19 £ 45 bR 40
SR A2 28, microRNA-§% 5K 1 B 815
TR S 3 PR 2 8 A RS TR 9 AR ML, I 3R 1Y
SRR R e A A R A G . Weid S5 IFSY &
M, KLF4-miR-7 [ S 75 S5t P09 AN - iy ik 1 55
microRNA I TAE #E Ry F) AR i it B K . DA Ao
FEHH , miR-7 1] g 1 I KLF4 (1) 33576 i v %
AR o 0 T S B i miR-7-5p (14 Ji 988 9 1 A
FH R S50 0l B AE WA B 2 R 0 B 91 %6 2 KLF4
Y miR-7-5p WY B L R L il FH OB 't 26 il 41 15 5
ST AE |, P — A E S KLF4 & miR-7-5p A9 1 3%
AR . miR-7-5p 2 FRIAE R 3 OSCC 21 g KLF4
Bk T8, H#278 miR-7-5p il SCC25 4 145 ,
V5 20 LR T T B S ) A T KR4 38354 6.

M, miR-7-5p 7£ OSCC 41 ity & P 2635 R, JF
T A KLF4 2 3] s A= A S e . Bk
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