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FIME £ & SiHa 40 )l & (miR-372 (anti-miR-372) , 5% A} MTT ¥ i 2 4 ifd R | Transwell 3= & Western blot 43 5 % I 41 Jfd 3% 54 | 95
T2 AR 28N 00 B HAH G FUKF o ZEZR TN miR-372 5 E2F5 38 15 OC & E AT U0 98 6 R B 92 90 40 UE , £ miR-372 38 %3k SiHa
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miR-372 inhibiting malignant biological behaviors of cervical squamous
cell carcinoma SiHa cells by targeting E2F transcription factor 5

WANG Dong-miao' , SHUI Ming-cai' ,XIONG Lin",LI Xian-jian’
(1. Department of Oncology ;2. Department of Laboratory Medicine ,the People’s Hospital of Kaizhou District ,Chongqing 405400, China)

[ Abstract] Objective:To explore the effects and possible action mechanism of microRNA-372 (miR-372) on the malignant bio-
logical behaviors of cervical squamous cell carcinoma (CSCC) SiHa cells. Methods: The expression levels of miR-372 and E2F tran-
scription factor 5 ( E2F5) in CSCC tissues and para-carcinoma tissues were detected by RT-PCR. SiHa cell lines ( miR-372,anti-miR-
372) with overexpression and low-expression of miR-372 were constructed. The cells proliferation, apoptosis, invasion and levels of re-
lated proteins were detected by MTT, flow cytometry, Transwell and Western blot. The targeted relationship between miR-372 and E2F5
was predicted online,and which was verified by double-color luciferase assay. E2F5 was upregulated in SiHa cell lines with miR-372
overexpression to observe proliferation, apoptosis and invasion of cells. Results; The miR-372 expression in CSCC tissues was lower than
that in para-carcinoma tissues (P <0.05) ,while E2F5 expression was higher than that in para-carcinoma tissues (P <0.05). Overex-
pression of miR-372 could inhibit cells proliferation , invasion and expressions of Ki67 ,PCNA ,cyclin A1,CDK2 and N-cadherin proteins
(P <0.05) ,promote cells apoptosis and expressions of Caspase-9, Caspase-3, Bcl-2/Bax and E-cadherin proteins (P <0.05). The
miR-372 could inhibit E2F5 expression,and overexpression of E2F5 could alleviate the action effect of miR-372 on SiHa cells. Conclu-
sion : The overexpression of miR-372 can inhibit the proliferation and invasion of SiHa cells,and promote their apoptosis, which may be
related to inhibiting E2F5 expression.
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Py e 20 0 BMUNZ A% R (micro ribonucleic
acid, miRNA) J& ELA7 1815 Dy GE (1 P9 U8 1 3 2 5 /0 43
F RNA, A2 58 000 20 2020 B 38 5 08 1 S =2 2%
TR S R, R SRS W AT AR LA TS Y
HOTAl BB 45 b5 22— %, miR-372 £ T Y 8 4k
19q13. 42,2 5 N\ J Pl W g vk 17 R, 76 i g
Ko b R I R R 2 B BOR s AR o miR-
372 A 5k 1A 4T 40 A 3R O AR A 45
i Jea A A A0 R 52 AT, AR R R A e o R
KA . miR-372 75 B 9 7L 2 40 %
A0 7 T Rk i A, L 3 3k i T i T 2 S R A
LR T, 76N [R) 2 7 i Jgg & A= Lk i ok A v & 4 O
PEH {H miR-372 £ CSCC J7 [ fY H 5& BF 55 42 18
B, B, AR WF SR T miR-372 Xf CSCC 4t Jfl
SiHa 4l Jifl 78 3 Pk A= 49 24 47 S 1 5% i) K L AT BE AR
B R o

1 #MH5RFE

L1 —RER

PEI 2019 4F 1 H 32022 45 6 HE KT HM KX
N R EE B 1 63 17 MG ARG T I 28 9 B~ 1)
B CSCC JFEMBFFER G A FRHE : (1) ARHi
RIEFTHC AT 5 (2) AR Z MG R A5 (3) ik
42 ~63 %, RAE T ARUIBR 9 728 4 21 e Hogwi 55 4
ZUBEBIRAE LS em) o AR BEBAE B E 5 &
i A
1.2 #RRLR
1.2.1 @it ANUEYE SiHa 20 bk ( 111544
EUFHEARAFD) .
1.2.2 % miR-372 mimic ,NC-miR ,miR-372 in-
hibitors \NC-anti-miR ( ] gL Bl H G R A 7)) , Li-
pofectamine ®2000 ( 3¢ @ Invitrogen 4\ %] ), pcDNA-
E2F5 oA 285 /R R0 B 1 X6 BE( g R 35 AR R A
FRZYA]) ,MTT Kit( Sigma-Aldrich) , % 2470 40 g 1% 58
HH 2 #% 25 H (nuclear associated antigen,Ki67) 5 £
HU 1 5 41 fid 4% B I ( proliferating cell nuclear antigen,
PCNA) HTR (ERFER AR A R A A, Wt
R & (R AE R IR A W] ) L, ECL Kit
(dbmt sl B A ) HOR A R 9TAE A A ) , RNAprep
pure 40 ik 5F] £ 5 Reverse Transcriptase Kit( KR A
RHAE R A BR A R ) ,2 x HSYBR qPCR Mix (Jt 5T
JE B B AR ) B PR R AT PR /D) O A i U
Ao 00 & (b v 0ok S A BR A W) L 2 P
JE R B AL (Cyelin A1) 40 & 9 2 13 40 a8
1 ® 2 ( Cyclin-dependent kinase 2 ,CDK2)  N-45 k&
H ( N-cadherin) \E-45 K5 % H ( E-cadherin) Fl 23T A

b e SR 1 K 4 SR B 11 K R i 9 ((Caspase9) |
HZPL Caspase-3 HEZHL B ik EL 41 IR 2 & (1 (B-
cell lymphoma-2,Becl-2) \fa £ Hi Bel2 fH2 X ZHE H
(Bax) Hrfk (s 85 5 A= RHE A R A ) .

1.2.3 & BIHEELHL(HEE eppendorf /A H ),
P e 7 PCR AL (FE [ Jena AT]) o

1.3 A&

1.3.1 miR-372 3 & 70
TELE T 7R F2FS 2 miR-372 (R8R L 22—,

1.3.2 @3 rfmit g SiHa 41 IRRH & A
10% Ji& 4F Il 3% () DMEM #% 32 3£ 4% 32 (37 °C 5%
CO,) 55 3ARAN M T )5 2 556 o 40 Mo 5% e w24
h,SiHa 482 5l & 6 fLAR (3 x 10°/4L) , SR HUJG IfiL
TR FR R R b, £ SiHa 40T A B > 50% |, 4%
& Lipofectamine® 2000 i % & 136 B ¥ miR-372 mimic
(5'-AAGCUGGAUCAGUCAGUCAGUCAGUCAGUCAGUCU
U-3") . NC-miR ( 5'-UCCUCCGAACGUGUCACGUTT-3") .
miR-372 inhibitors ( 5'-ACGCUCAGUCAGUCAGU-
CAGUCAGUCUU-3") . NC-anti-miR ( 5'-CAGUACU-
UUUGUGUAGUACAA-3") 43 5l %5 e &= SiHa 41 g, I
A0 miR-372 41 \NC-miR 4 .anti-miR-372 41 1
anti-miR 21, 4k £z 15 3% 48 h, 8K J5 i 48 45 40 40 il
RT-PCR A5l miR-372 ik KV B4 A0 5 55
I B SR K E2F5 i KTk (pe-E2F5) |
(5'-GAGGUACCCAUUCCAGAAATT-3") K B o %t I8
( 5'-UUAAAGUUGUAGUCAUCUGTT-3") 4 B %t e
miR-372 SiHa 4 fifd 5, 3 43 7 iC 2 miR-372 + E2F5
41 .miR-372 + pe 41, RT-qPCR ¥l E2F5 ik 7KE .
1.3.3 miR-372 \E2F5 £kl 2 HCH AT
YAt A RNA Jf 386 5% 5 A2 i ¢<DNA J{l + RT-qPCR §”
HEFEAT , PCR §7 18 24 % :95 °C 3 min,95 C 12 s,
40 M E ¥, 62 C 1 min, miR-372, i 5| 4 5'-
ACACTCCAGCTGGGAAAGTGCTGCGACATTT-3', 5
514 5'-GTGCAGG GTCCGAGGTT-3", =4 157 bp;
E2F5, {54 5'-CACCTTCTGGTACACAACTGG-3',
5 8l ¥ 5'-GGGCTTAGATGAACTCGACTC-3', 7= )
128 bp; U6, {54 5'-CTCGCTTCGGCAGCACAT-3",
5514 5'-AACGCTTCACGAATTTGCGT-3", 7= 4] 109
bp; B-actin, § 5] 4 5'-AGCCATGTACGTACCCATCC-
3’ 5814 5'-ACCCTCATAGAT CCCGCACAG-3', =
P) 115bp ;27 2 “I1 3 miR-372 (E2F5 A ik i,
1.3.4 ok &8 & MRS OB E2F5 3'-
UTR 5 miR-372 fE1E 45 G 0 a5, IF 6 W% AL o5 I I
RASRE) DNA K Bt (E2F5 wt (E2F5 mut) , 7o f& 5 4L
POLE MR 30 7 24k pGL3 , ff miR-327 mimic $t4%
Ye# SiHa 40, 07 H 48 h, 4K 4 2 7 & 4 Ui Bt
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B HAMME TR AL .
1.3.5 MTT 4 48 7 P K 5% L i) SiHa 4t fifg
PR R 3 x 10" /mL, Lk 200 pL/fLIZEF T 96
FLAR, 3555 48 h 5 , I A MTT W W 4 h, F570 nm
P A AG I W S (L, 40 A 9 3 = (e e 2 OB (B B
PEXS IR OB AH ) x 100%
1.3.6 A2 AR a8 KRR
SiHa 4 Jfl 5 %% % i &= 4 x 10* 4~/mL, Pl 400 pL/AL
R T 6 FLA, 557 48 h JR & B b3 il , A
M5 N Annex-inV/FITC \PLIR &, ZR K ICIHEF 15
min, Jit X 4 SRS D0 240 i 1 R
1.3.7 Transwell 4 Ml 25 jt 12 & ¥ SiHa 40 Jiig LA
3 x10° A/ FLEFh 2 1= (BSE A M7 Mateigel i
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Wk A 2 e ) AT M, T 1% 25 i 5 et T SR A
BEWLEE 5 A T S L BT b 20 i HSOBCH M8
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Pt N Caspase-9 Pk (1:500)4 CHFF L, KIS
B i Ak W) B (horse radish peroxidase, HRP) {H B¢
PN/ B 1gG 37 CHER 2 h, B8 B JER .
1.4 SHFESH

KM T SPSS 21.0 K GraphPad Prism 5.0 #{f
XPECIE AT G T PR R R LA (v £5) FoR LA

(] LB AT A 1E 25 23 A /9 T BERH T AL ¢ K
P 25 73 A3 9 T BEORER AT Mann-Whitney B8 RIS 56
P <0.05 Jy2Esm A Gt Lo

2 H#HR
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B AR AN A 9 20 2 miR-372 Rk K FEALF
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HLU(P<0.05), LK1,
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Al .CDK2 & H /K FE#K T NC-miR 20 (P <0.05),
anti-miR-372 £H 40 iy 34 % 2 & Ki67 . PCNA | cyclin
A1, CDK2 % H K F & F NC-anti-miR 2 (P <
0.05), W& 2,

A4 B 200 c , D,
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B2 miR-372 d A Xt SiHa 48 A 38 5H A9 7500
A. miR-372 # % u i RT-qPCR %1€ ;B. & 4840 i MTT #2925 R ;C. 44840 f& Ki67 .PCNA cyclin Al CDK2 % @& %t
R AR %5 R ;D. &4 o Ki67 PCNA (cyclin A1.CDK2 % & 48 xt & A& F 463+ 2 &, 1. NC-miR 4111 miR-372 41111
NC-anti-miR £8;IV. anti-miR-372 41, *P<0.05,% NC-miR %1}t # ;#P < 0.05,% NC-anti-miR 413 %2

2.3 miR-372 3 RIE T SiHa 40 A0 H - HIS1
miR-372 #ZH 40 i 7 7= % il Caspase-9 ,Caspase-3 .
Bel-2/Bax & K& T NC-miR 4 (P <0.05) ;an-
ti-miR-372 #H 40 e 4 1= 3R A1 Caspase-9 , Caspase-3 .
Bcl-2/Bax & [ /K F {& T NC-anti-miR 20 (P <
0.05), WA 3,
2.4 miR-372 [ FRiL Xt SiHa HAER E KI5
miR-372 41 41l (=2 2% £ H Al N-cadherin 2 [17K
AT NC-miR 2H (P <0.05) ; E-cadherin 25 [ 7K °F

T NC-miR 20 (P <0.05), anti-miR-372 SiHa 4
Muf2 22 % H F1 N-cadherin 2 4 7K F = T NC-anti-
miR 20 (P <0.05) ;E-cadherin 25 [ 7K “F{K T NC-an-
ti-miR ZH (P <0.05), LA 4,
2.5 miR372 5 E2F5 S m X R E

miR-372 £ 4 Ml (9 E2F5 %) 3 35 K F K T
NC-miR 2 (P < 0.05), 1 anti-miR-372 2H 41 fitd 79
E2FS A X 3% 15k *F % T NC-anti-miR 241 (P <
0.05) , TargetScan/TargertScanS & £& i I fifi 10 45
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IR E2F5 3'-UTR f£7E 5 miR-372 45 G4 nd, Wt FHAE A 42 2240 H Fl cyclin A1, CDK2  N-cadherin
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Bl 4 miR-372 53R SiHa B EHH
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B4R D CHPZRGMAKFLITLE R, I NC-miR 48;11. miR 372 £48;111. NC-anti-miR £28;1V. anti-miR-372 41
0.05,5 NC-miR 2838 ;#P < 0.05, 5 NC-anti-miR 2830 4%

3 it

s T S |
————— ...mmmw___ ’ miRNA A 38 5 5 #0259 mRNA 19 3'-UTR 3
) ”15 s PN 58 42 T ANEC X 25 A, 76 7 7 7K 7 96 5 HG A G 40
=it HEHEIROK T, 2 5 0 Mk K T 5 2R A T
; ' BRI A BLE A 195 Fh miRNA 765 40
219 R 2K L LA A R B A 96 A, miR-372 7
2 ; B S5 2 4 /KT IR LA T I S 4 U

= B 5 1L 41, 0 9 B SRR 4 0 I 2 K 5 A
00 SR BT ASBR T R, B SR O 41 41
E2FS wi B2FS mut miR-372 %3k F i, i F2F5 %355 FFhia %, [

C e ot w kg ey N2 TR BB B o S

B 6 S SR R . *P<0.05,5 NC-miR 414 4/5% o
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rod o % . = w— —cyclin Al
: “}a' - - \PDH TR @ e
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A, B4nfm e, MMT #2452 B. A X e KA 2 R ;C. @i — 4% 24 R ;D. &40 2 Transwell 16 0] 2
R (400x);E. & 404 B2 % 4 B A 25 R F. cyclin A1,CDK2 N-cadherin ,Caspase-3 \E-cadherin & & & i% , . miR-
372+pc 2811, miR-372+E2F5 28, *P<0.05,5 miR-372+pc A4,

K, PCNA A il DNA 5B & ff B & (1, X 48 g
w5 ok g DNA Z R AR 55 5
DNA 52 il I i 79 55 T B B, 41 775 200 JH0 3 224 J] 09 DA
Gl HEA S 1, e 1K K P v IR 2 52 e 400 0 ) 484
GHTEE o Ki-67 kKT S i R 2 L 4
G AMERIEERS SR E Y . Cyelin Al fig 5 CDK2
AR G A R 40 R 38 S 38 G2/ M iz e e i
BESHUHBRAERKSBEPHEZANE5 8K, AR
3 o R A G A B AR K B miR-372 5 ¢ A AT A1 A
J 5 1 Ki67 . PCNA . Cyclin Al .CDK2 75 13 3%,
miR-372 Ik 3% 35 40l £ A0 B e #, 3 B miR-372 i
FEIR AT LI SiHa 40 i 5 58, 7T B8 -5 52 i 40 i 5 4
G K RIBA K,

PS8 200 L 1% S T AT Sy I A I 4 B 2R A AL O
AW 20 M A 2 5 ] R 2 2R A 3R T O
5590 AN T2 A5 S BT A fE Caspase G805 51 %
R FAETE RS K A AR , 48 Caspase-3 25 1175
SAIME T Bel-2 Hl Bax AT LA b i A8 4k A
fry it s 4k , U8 40 B U TS s B . E-Cadherin , N-
Cadherin & [ j -] J5i 5% {0 i B2 A AR &, b B - 5
W Ao ] g TE i Je A T kA e R IR . AR BESE R,
miR-372 i ¢35 AT 42 5 SiHa 40 0 28 (0 40 i 4 1 %
F Caspase-9 | Caspase-3 , Bel-2/Bax , E-cadherin 4§ 4
KPR A 40 i 4= 22 %% H R N-cadherin 25 [ % ik,
miR-372 fik 5%t SiHa 40 ffd & 19 I 34 48 45 (9 1F H
B GE M I, R miR-372 33 Kk a4 SiHa 28
Jf f= 28 A s A R T

E2F &% 56 A - AL o8 98 755 DNA 45 J380 R 34 5 A
IR KKK S G4 s, T &

1=A
5w

=/
i

B miR-372-3p i@ i 0 16] /5 FH E2F9 9 55 fis 5 98 40 Ji
B34 B A A= 28 B8 ) o A WF 50 3 o AR AR S A
miR-372 T 43 #r & B miR-372 7] DA 5 E2F5 (1) 3'-
UTR (5L 2647 s 45 5, IE S8 E2F5 J& miR-372 (1 #E
P, I HE o B 5 O 3R i P O 0 A 2R S
ARWFFEIE s 78 miR-372 3 ik SiHa 40 i 5 L7k
4R E2F5 A ] LI SS9 miR-372 i R A XS Si-
Ha 2 Jifd 3 5 0 42 2% B0 4100 ) 28R, W& IR SiHa 200 Jifd 4
TN O, IF Had 2 520 miR-372 5 23k %) SiHa 28 /i
% cyclin Al ,CDK2 , N-cadherin , Caspase-3 , E-cad-
herin & [ % ik, Ui B miR-372 n] fE i 1o 48 1) 15 H]
E2F5 il SiHa 40 i 8% A= Y0747 o

25 I, miR-372 3 FK ik Al 40| SiHa 40 i 1 58 F1
1228 AN T, ol B8 5 48 18] £ AR E2FS 5%
RO H T B AE AL e T = gt — b
W5

&% ik
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