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ABSTRACT Objective: To explore the effect of micro Ribonucleic Acid 145 (microRNA-145) expression on the proliferation and
apoptosis of cervical cancer Hela cells. Methods: The cervical cancer Hela cells were cultured routinely in the laboratory and divided into
blank group (Hela cell + RPMI1640), microRNA-145 group (Hela cell + RPMI1640 + microRNA-145-5p mimics), NC group (Hela cell
+ RPMI1640 + NC) and Mock group (Hela cell + RPMI1640 + Lipofectamine 2000). The transfection rate of Hela cells in each group
was recorded, the expression of microRNA-145 in Hela cells was detected by real-time quantitative polymerase chain reaction
(QRT-PCR), the proliferation of Hela cells was detected by four methyl blue tetrazolium (MTT) colorimetric assay, the apoptosis of Hela
cells was determined by 4',6-diamidino-2-phenylindole (DAPI) staining. Results: In this study,the transfection rate of Hela cells in each
group was more than 80%; the expression of microRNA-145 in microRNA-145 group was significantly higher than that in blank group,
NC group and Mock group, the differences were statistically significant (P<0.05). After transfection of 24 h, 48 h and 72 h, the light in-
tensity values(OD490) value of 490nm wave in microRNA-145 group were significantly lower than that of transfection of 0 h; after trans-
fection of 48 h and 72 h, the OD490 value of blank group, NC group and Mock group were significantly higher than that of transfection
of 0 h; after transfection of 24 h, 48 h and 72 h, the OD490 values in the microRNA-145 group were lower than those in the blank group,
the NC group and the Mock group, the differences were statistically significant (P<0.05). After DAPI staining, the apoptosis rate of Hela
cells in microRNA-145 group was higher than that in blank group, NC group and Mock group, the difference was statistically significant
(P<0.05). After transfection, there were no significant differences in the microRNA-145 expression rate, OD490 value and Hela cell
apoptosis rate after DAPI staining in blank group, NC group and Mock group(P>0.05). Conclusion: Up-regulation of microRNA-145 ex-
pression can inhibit the proliferation of cervical cancer Hela cells and promote apoptosis of Hela cells,and the regulation of microR-
NA-145 expression by drugs is expected to be a new target for cervical cancer treatment.
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BRI A microRNA A 700 ZF, H HAE &30 T 3L
g 4 22 A b 9RE rf microRNA 3235 R, JEARSE , 22 R
XF microRNA 5 By 30 1Y) ¢ RBFFE FBAE h T H R BIKF K
7 77 O, microRNA-145 B—Fligt & PLAY microRNA
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croRNA-145 2K %} B #9 Hela 40 i 358 48 K I8 7= 52 0 1 i 5%
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1.1 #R5iRF

Hela 41tk (R 2 BHA L WRHCA BRA T ; 906 A |
8] B AR 22 B M (36 [ ALPHA A 6) ) s [EIR S F: 48 20 C 1% 3%
6 .-80°CHEFRAH .6 TL I 96 FLANMIKT FEAk (35 SHEL-LAB 24
] ) ; Victo BIFEHR Y (32 [E PE A H]) ; i Wi % ( Eppendorf 2
] );700 715G W 2 s g (PCRO(LAR (SEE AB 24 H]); it 4
ML AR RPMI1640 £33 55 5 RNA $2IGAF] &  mi-
croRNA-145 mimics & %% 44 45 75 5] .microRNA-145 B £ )3 %1
(NC)(ZE[H Invitrogen /A 7] ) ; Opti-MEMI % 4% FI JC if 15 45557 2k
(£ E GIBICO A F] ) ; P4 F BB e i (MTT) (B RR L % vhii
(PBS) #i# & PBS ¥ ECHIIAAN (I E R A R A
A ) 4,6- TR -2- RIS (DAPT) 4 i g T P37 & L 58
25 & PCROQRT-PCR)AHZET [ W65 1l SRR TH A ( L 16F
I 2B ARFBRAT ).
1.2 #ik
1.2.1 Hela AMIEESE B HUE Hela QI E T &4A 5%CO,
PR IR (37°COBEFRAR TR IS SR, 48~72 h T — IR G370 ; 151
B ZE WAL FWREZ DL Hela R4 EE 80%L) A, R
FEFOMR A IS T2, A 1 mL 0.25% 74 BT F0 7 , 148 0 B 4
JeL P 2 Tl 8 T BT L A A B 2 BRI T AL, A 10
mL BEFEIRA LRI s FHR T Dt B 200 e i ple B VR, ol 4
JI B S LA BGLIR I AGE IR IR, R TR E T 37°C
REFRAE TP AR SR, W H LS AN IR BE A 5 10 5 ROV A 1
HALNM, 5 240 B 2% B B & A 1% 107/mL, LA E 20% A5 24 1L i
{1 RPMI1640 35359 200 WL, FEAIAGE fit 5%~10%5) — F 3L

P (DMSO) ¥ Wi, 151 J5 #4 , BF 4CokH 0.5 h 5K 3|
20°CUKFALAAE 2 h, lFAL 5] -80°CUKFRIRTE 24 h, SR 515 HLAR
FET AR .

1.2.2 4% #A % microRNA-145 # 3t Hela 4R B35 35 110
Hela ZHJfILL 1.5% 10° 4Hif / FLAYHREEHRD T 6 FLIG IR, BAL
W 5 AFATHL, 8 TR A — D 5537 24 h, 7 Hela 20 i
BEJ5 Rl — 5000 MR S B0 T sROR R IR AP 1Y Hela 41AEL5>H 4
#H .Blank 2 (Hela 2t +RPMI1640) microRNA-145 %% YL 44
(Hela 41 jii +RPMI1640+microRNA-145-5p mimics) NC Z{
(Hela 4f ffi +RPMI1640+NC) Mock #1 (Hela #fi ffi +RP-
MI1640+Lipofectamine 2000 ), microRNA-145 #;4t Hela 4 ifd .
B 6 FLRFFRAR Y Hela i 4326 F W 2R, — SO A 250
pL i) Opti-MEMI %% 4t JH JG 1fiL 75 45 92 56, SRE WA 5 pLi)
Lipofectamine 2000, ¥ 2 R FTIR 2 ; 75— Rk e hn A 250 uL
i) Opti-MEMI #% L F TG M i 3555 4E, FRMA 5 pLiY microR-
NA-145 J85) ; W O 7R IR TR Smin J5KE P S0 B
BIRTIR A 7 6 FLIRAEFLH A 1 mLf RPMI1640, F.3% #i
IR A YERIRS), B FHEVKFEEE 5h, BBRERRE,
AT 10%JiG4F M5 %) RPMI1640 15377 1.5 mL, 4kE 78 54
5%CO, MR REFFRAART IR . IRIB LI S AR YR 200 WLyl
MR AR 96 FLEF AR , WAL E 5 4 PATHL, 73 337
% Hela AN BE, FHESZE0 4020 5051 % Hela Z0M 171151,
RIS TiE—2 550

123 QRT-PCR KN BMB T WE 6- RIEWOLE
(6FAM )FRic & ZH AN AL Y 1 00 , ANAf n] DL S e BHAL I R
JH QRT-PCR #5441 Hela 401 microRNA-145 35, F
FH B RNA $2HUAH S L U Y2 5 19 Hela 411/l RNA F4lik,
P20 WL A 2 Ak A B B AR I A A% 112 (cDNA) , e rp
7 5% RT Buffer 4 pL, i S A 8 4% 1 = #582 (ANTP)0.75 pL,
microRNA-145 45254 1.2 pL,RNA 4 pg, 209%J2 [ i
S 2 (MMLV ) 3055 54 0.2 wL,ddH,0 9.85 wL; 16°C Hifh 30
min,42°C &5 ] 30 min, 85°C #E{# 10 min, PCR "3 Jz [ & &
20 wL, A&7 2% Master MIX 10 wL,cDNA 2 uL, microR-
NA-145 4552 8]4) 0.4 pL,DNA poly 0.2 pL,ddH,0 7.4 pL; %
FH 95°C A SIFAS M 3 min 5P 125, 62°CiB K FEff 1 min, F 5
4 40 NMEER, T H BEFE 5 u6 BE(RHS)Fsn L ERR
microRNA-145 ik EM .

1.2.4 Hela AR@IGFEIRIG  FL UL 47nY Hela IHIAE 96 FLEE SR
M4y HIEESE 0 h 24 h 48 h 72 h, B4R RS R E 3 N E AL,
FEUL A B S B 555, FFLINA MTT ¥ 20 pL, 46 % i
RFAATPIEE 4h, KBk L ERBOFLOERSE, FLEIA
DMSO ik 150 pL, {IKH#E 10 min 4575225, R H T
FRASG H AL 490 nm A0 5% B2 (OD ) {E(0D490 {H) .
1.2.5 Hela BAT LW 7 6 FLAIMIRG AR 451 Hela 4
WL, 5 5%CO, MR TRL(37°C ) BEF748 iy LRE 3% , e 40 il
Ak 5] 80%ET, A microRNA-145 $53% 48 h, B3 W5
% FH PBS ¥R BEYS 3 WG A DAPL §eb) 1 pL/mL, 7E&4
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5%CO, (IR (37°C ) IE 546 h B F 10 min, PBS % 3k
W3R IESOG BB (x 100) F MR Hela ML B
O, FIWT AT IA T 1

1.3 IRZEIEHR

(1)22 57421 Hela 4R AGFE L, L ue BEFH NS SR
QRT-PCR #5544 J5 4% 2 Hela 20T microRNA-145 [ 3£ik
Ko (2) LA 454 Hela ZHMUEFH IGO0, %% 4% 0 h .24 h 48 h I
72h 5, SR MTT Hea kil i 440 OD490 {H ,0D490 B 1k
K, UL AR SH RE F kR . (3)WMER454 Hela 4HARIAT1H1L,
Hela ZH IR T-HIWFR A" DAPL JL 0[5 50 BT FWEE, &
AN YL Ve | Yo A0 TR | A A e o 22 J) 30 A ol A o A Al
STV 10 A RELRES A S A R T/ MAR SR 0 9 Sl A R T L
AL YLS Hela RT3, AMIJH T30 = T4 gk /
(PAT- AR + 1IE 5 480> 100%,

14 Git=H%

SRR FH SPSS21.0 TG TH43HT, R AT A IE
DA, SRR AR5 (X s)HER, W4 b i R ST RE
A xR, 220 LR R R R 5 28 53T 5 THECROR R (%)
HEYR , 20 08) HL AR Y X2 #6565 L P<<0.05 HESA Gt L.

2 5R

2.1 7% microRNA-145 Fik

DL B T WE R, #5Y4 microRNA-145-5p mimics
NC.RPMI1640 } Lipofectamine 2000 () Hela /iy 80%L4 I 7]
WS, Vil GeA>80% ; QRT-PCR A6l 45 ) i 75 : microR-
NA-145 2 microRNA-145 F£ik/KFH (9.08% 0.97),Blank 41
7 (1.83% 0.24),NC 41}y (1.87+ 0.22),Mock 41}y (1.85+
0.26) ,microRNA-145 £ microRNA-145 &1k 7K -3 75 T Hiflh
=, ZRIA SR X (P<0.05) ;/H Blank ZH \NC 24 ,Mock
PP LU 2 I TSI B L(P>0.05), ULiHfRE &R
% microRNA-145 [y Hela i & &0 857,
2.2 %%H Hela HRAIETHIE R L5

HULE 0h, £541 OD490 {H i 2e R G2 E L (P>
0.05); %YL 24h 48h.72 h J5, microRNA-145 4 OD490 (&
WG 0 h JR ARG, HLART A A microRNA-145 2 HIL
F Blank 41 NC 4 Mock 41, 25 34 4312 8 X (P<0.05) ;5%
YL 48 h 72 h 7 ,Blank 26 \NC £H .Mock #H f\) OD490 {i #5554 Yy
0h.24 h J5BJBH IR, 2257 AH G2 8 L (P<<0.05) ; {HEL Y
24 h 48 h #1 72 h J5 ,Blank 20 NC 41 .Mock 41 ) OD490 {#
PR 22 S R Ge 248 L (P>0.05), FEILEE 1,

1 HLFAERE S &A OD490 fE L& (xt s)

Table 1 Comparison of OD490 value at different time after transfection between each group(xt s)

Groups Oh 24 h 48 h 72 h F P
MicroRNA-145 group 0.81+ 0.01 0.65+ 0.01* 0.57+ 0.01** 0.52+ 0.03* 11.348 0.000
Mock group 0.80+ 0.01 0.81% 0.02¢ 0.95+ 0.04*"* 0.96+ 0.04*"* 4.469 0.017
Blank group 0.82% 0.01 0.83% 0.02% 0.93% 0.02%% 0.95% 0.03** 4.415 0.019
NC group 0.83+ 0.01 0.84+ 0.02¢ 0.94+ 0.03** 0.94+ 0.02*% 4.372 0.021
F 0.876 4.682 7.479 7.738
P 0.794 0.003 0.000 0.000

Note: compared with 0 h,*P<0.05; compared with 24 h, *P<0.05; compared with microRNA-145 group, “P<0.05.

2.3 #%&%H Hela BAT-1E R b8

DAPI 2t 8 J5 , microRNA-145 2 97 1 71 % fa, i [5 45 | 4
TN, MMz T o T R T —i0 TR ik
Rt A (] A HEARS | 2 0 STt — 20 (1400 , T8 mUBUR 38 22 1 Uk )
T, AN A 2 1 /NS B B AN M R 52 1) (B /AR (PR T
/IMA), DAPI 441 J5 , Blank £H \NC ZH 1 Mock ZHANfA%IE 2534
WoeHk , Yuf 5], microRNA-145 20 Hela 408 TR N
(42.37£ 2.38)%,Blank £ (3.83% 0.24)%,NC 41} (4.16x
0.13)%,Mock 204 (3.98% 0.17)%, microRNA-145 2 Hela 4
A T8 T Blank 41 \NC 41 Mock 4, 22 #3594 G247
X (P<0.05);{H Blank 21 NC £ Mock & % % i %o 11 4 9% &
Togeit2E X (P>0.05),

3 318

microRNA 275 125 25 B A= Wi 5 R — e o9 A JE S5
F Bk RNA 43F, AU microRNA 3 fet 11 ) S5 PR 25 1
BRI S HIE M S 5 T LR 6iE S i Z R AR,
O A FFTIESE2, 310 22 55 i LS8 O S0 2y B0 K iy

G I 5 2 PP IR B AE microRNA S8 81k, HZH mi-
croRNA 5 T Mg i & B 5 & #5508 AH 2C 19 mi-
croRNA {3 T il A G 3 PR 4 IX m LBt 7 o L, AT fa] —Fh
microRNA # 7] LL LI —ak 2 mRNA S #E4R , microRNA 5
#1 mRNA 256 BEA AT —M, FETM microRNA Z54:frih
SNPET AL IR Tz R 2R, BT, AR HE microRNA
XTI 96 ) A/ R RR M AT 43 24 B0 microRNA T4 microRNA
P2, microRNA-145 2 —Fifiisis RNA, EA T 5 54k
5q32-33 | (%A 5 2 AR R4 P R B B o 05D, B 5
FEORSFE PR SV F b, S SR B R A A 5 5y
BT R, BRAETRR R 22, Z8h @ 4141 microR-
NA-145 Fik B4R E T, HALH T a8 SRR B
FWIB L 2= WU AT ¢, microRNA-145 25 T Mg iy £ 4: 1758
FFE R LA, 0 1R ZH 20 microRNA-145 63k 7K P58 g
HIZWE RIT RS PG EEM . SR microRNA-145 7§
ANTR) e v A EL A B i 25 R K, H LA E RS SR AN R A
], WS 5 i kA & R n) BARVE BLE A o048

Hela iRk BA NS5 AT JCRR A28 B AR | sk et
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stk AT RS AR A B " ASERY AR ", HRTE 80

T IR SE A2 S R AN R L O A B

IR EE T HZ P, AR, 500 W0 T WA R Il

FU YT 80% L i Hela 20w v] o, Wil 4% g >

80%, ¥ YeJ5 microRNA-145 £ Hela 4} microRNA-145 ff)

24155 F Blank 20 NC 20 Mock 20, i HH #2452 7535 microR-

NA-145 ) Hela 4 s €. 2 4 7. . microRNA-145 41,3t 24 h 48

h.72 h 5 ,0D490 fE %554 0 h J5 i B 5 % i , Blank 2 \NC

41 Mock 41554L 48 .72 h J5 ,0D490 {E# 54 0 h J5 i 7+

YL 24 h 48 h.72 h Ji5 , microRNA-145 21 OD490 1 & Z X T

Blank 4 \NC £ .Mock #H (P<<0.05); 7F DAPI YL {0 )5 , 72 G i

Tl N WSS &, microRNA-145 2 Hela 40 fifd 2 ¥ H B 4L {0

F1405 e IR, Bl I ] O HE RS e (0SS it — A0 [ 46 , 2 i

B2 FK/NAFRTAT/IMA , K] microRNA-145 1] fig i 5 £

Ji Hela 41 AP T ; T Blank 241 NC 41 Mock 4141 % E 25

SERE, QeI S) R BL R E R AL T AE L. OD TR #Es

240 MO BELRE T 350, HH IR €0 v A A T M A AR 7 A U4

To B, PR AR S 56 45 2R 15 W] Hela 20 D 78 %% %% microR-

NA-145-5p mimics )i, Hela 4 i () 1458 58 77 32 S0 , 17 Hela

AR T RE ) P R . HOSUP AT B : microRNA-145 H] i@

T HE mRNA i e sl Bl e IR T RE IR ik, M ol e

MM AR AR ZE, X T BES microRNA-145 345 J1 AL A

P53 PVERIIGPER 2, BEAFSY P2, microRNA-145 i

L EIE T B K UL AR -2 (Bel-2) 4 il e Sk Hela 20 i 19

BT EH T, i 38 microRNA-145 RERS T i i ) R4k

HUPE R 16 (CDK16) 92 1k , DT 0 il 2 2500 Hela 41 g 3

B, ANUEHH microRNA-145 %2 5 Hela 200858 ELAT k75

LAWY — 45 R 5 HEEA S SRITADIE R T4

5, LT 2545 microRNA-145 SRkxl 5 S (IR 7 RCR i

s BE— 2P I PRI IESE
25 FJFiR , microRNA-145 F3A % #5988 Hela 20 i (1) 52 1

B, HFRKF FIH 5 S Hela 2R AR TR §] Hela 40

L EREsE, HRDK TR AT (i Hela 4604 1 RE 1980555 , 1

FERES AR, IR b 25947 microRNA-145 ikl fEXS

BHURRYT AT R X (H 5 E 2 B R — RS
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