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HWE.BR 3T microRNA-93(miR-93) /2T 3 & 21 47 WP ¢4 R ik B R 38 0% e 2 4h F 4T A 49 %A,
FiE KE2014F 1 A 2014 F 7 A v RFHIERRA Km0 T 41 018 F8 B AR AR BT L
R FWMR, R AL E - BAHER S (QRT-PCR)M S #2048 P miR-93 &k KT K A A5 AR 4 4
FE45 miR-93 A4 B (mimic) #FE N T H & Hela e, WA MR miR-93 & ik ; & @i 30X A &
(CCK-8) #Ariz X mio Xt miR-93 72 %1 5% Hela 4 #3878 & A T 44 % v ; Transwell /s & 440 2 2+ Hela
4 3T A5 BAZ £ AR 1 89 98 ; Western blot # Hela za e ik A ¥ B F 2K (EGFR)AE THE GO M AL T
TR 41 6] 5 FE B M 422 F miR-93 & A $(0.048 £ 0.013 & T4 F21£2(0.113+£0.025), £ F A
%3t &L (P=0.026); % # miR-93 B K B S, T#HE Hela b miR-93 2z i ; 5xBufer O u
Yok, IR 4E R MY AL A T (P =0.004) , F- 21 78 © Wb 4] 3 Ae (P =0.032) , 42 £ (P =0.003) o i # 4k

FH(P=0.003);it &k miR-93 #) Hela Zu i EGFR & T #4% p-AKT & & F&(P=0.005), % % AKT & & £
PREHR(P=0372), 4it MR-DBETHEURTHAXE TR, WAL ETHBmE T ELESENE
IR L R3G g ST A AR f PR dm AR T, L AAUHIBR 55 miR-93 A7) B i J% 4 it EGFR/AKT 42 5 i@ %

EMAE
EEEE . TH S microRNA-93;EGFR/AKT 12 5l % ; A M 474
hE4SES. R737.33 XEERIREG: A

Characterization of miR-93 expression and investigation of
its biological function in cervical cancer

Zhong Lin
(Xiangya Hospital of Central South University, Changsha, Hunan 410008, China)

Abstract: Objective To investigate the expression level of miR-93 in cervical cancer tissues and its ef-
fects on the biological functions of the cancer cells. Methods Forty-one paired cervical cancer tissues and
adjacent normal tissues were collected from Xiangya Hospital of Central South University from Jan. 2014 to
Jul. 2014, and all the collected tissues had complete medical records. Using qRT-PCR, the expression of
miR-93 was explored in the 41 paired cervical cancer tissues and adjacent normal tissues. miR-93 mimic
was transfected into cervical cancer Hela cells to restore the expression of miR-93. The proliferation and
apoptosis effects of miR-93 on Hela cells were evaluated by cell counting kit-8 (CCK-8) and flow cytometry,
respectively. Moreover, the migration and invasion of transfected Hela cells were detected by Transwell cham-
ber assay. Western blot was used to measure the expressions of EGFR and its downstream protein in the
Hela cells. Results The expression of miR-93 was significantly decreased in the 41 cervical cancer tissues
compared with the adjacent normal tissues [(0.048 + 0.013) vs (0.113 + 0.025), P =0.026]. By transfection of
miR-93 mimic fragment, miR-93 expression recovered in the cervical cancer Hela cells. Overexpression of
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miR -93 through exogenous transfection with miR -93 mimic significantly suppressed cell proliferation
0.004), induced cell apoptosis (P = 0.032), and inhibited cell migration and invasion

(P=
(P =0.003). Moreover,

miR-93 overexpression of Hela cells significantly suppressed the expressions of EGFR and its downstream p-
AKT (P=0.005), while did not influence the expression of total AKT (P=0.372), which suggested that overex—
pression of miR -93 significantly suppressed the EGFR/AKT signaling pathway in cervical cancer cells.
Conclusions The expression of miR-93 is significantly decreased in cervical cancer tissues. Restored expres—
sion of miR-93 could suppress cell proliferation, migration and invasion, and induce cell apoptosis through, at
least partially, suppression of EGFR/AKT signaling pathway.
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MicroRNA (miRNA) & — Z 81 v B {3 <1 I 4 1
RNA, HAKEH 18 ~ 25 MEH IR . ITAFRMIE L3N,
FARZHZP Y miIRNA 55 TIERHZ, RZ miRNA
LA Zb g 1% e e g 41 ) 5 P, miRNA 7R 20U
HREPREEEA, v UENESUESE AR

miR-93.miR-106b #1 miR-25 /& T [a] — I~
miRNA £, Bl miR-106b-259, H:2: 5 £ Fh 4 g2k
Yy B, A, K iy 5250 2R W miR-93 ZEANF]
(N A g Th e S B o AR BIF 53 e A
MiR-93 7 7y 21 M Hop 55 20 8L b i 2R 38 SNt B 35
I Hela ALY 2 LE Y2247 S22 miR-93
TEE 3V &R R VR S mT Re ML, A ey 3
I SS9k PR 12 Wi R0 RS 1) 3 0 4 AT 1 BRI AR A 5
J5 Tl o
1 #ZMEFE
1.1 #WRIER

PEHL 2014 4F 1 [ -2014 4 7 J g ReF A
2% Bt 28 F A FIHIESE 1 Ji % M B S50 JB A R AF R 968
HLVBRAR AR R R385 41 2R (R AL 2 om A IE# 40
ZUBRASL 41 6], 454G 588890 D1 w0k 828 TR
KATHIHATT SARY7 ERTT S5 R 2009 4F
FE PRI =RHE S (International Federation of Gyne-
cology and Obstetrics, FIGO ) ) Ilfi A< 23 3 b ofe, T 441
10 5, 1137 8 5], T4 23 1] ; i FR2H 412 23 o
w P Ae 19 IR o 4E 22 5 BB AR IR 26 ~ 61
% (46 +12) %

cervical cancer; miR-93; EGFR/AKT signaling pathway

1.2 #Hpaz

B B9R5 40 o kK Hela,siha . caski,c4-1 Fl1 A IE
HOE L K A AR H8 A 7 E MRS SR R
H.t> (China Center For Type Culture Collection,
CCTCC), 40 ifi#E 37°C . & 5% %A fkfi CO, ks
FEN, I 10%/INAF IR (R 38 JR AR SE b 75 FEAS 1 5+
J& (dulbecco's minimum essential medium,DMEM )
T BERE (92 [ Hyclone 28 /)55 5% , 17 57 3 v 43 5l
INAZEHRE Sy 100 mo/L H#ERE 2R 5 & R A0
BEAEK 24 h, A 0.05% B I - £ iU,
iz (ethylenedinitrilo tetraacetic acid,EDTA) JHfkf%
AR Ol A < I A R A 7 2 50
1.3 EMEATEERGEERMEN mR-93 &
KK

Trizol $2HUEr 89 K B 25008 40 I kR B RNA, H
miR-93 M &AM miR-93 Fik/KF, B 10 ng
SRNA 5 3w L SR A AE 15 w | AR R,
16°C 30 min,42°C 30 min,85°C 5 min, #4735 5,
T J5 B 302 S 724 cDNA 150 1758 8, B 2 . | i B¢
f) cDNA 5 2w | Tagman 534, 78 20 w | SOA
ZH1,95°CAEPE 10 min, 95°CAE M 15'5,60°CiR Kk 60's,
340 MEFR . A0 miIRNA 34 1] UBsn RNA
PR, AHXT mIRNA kK T 220 3 s
R
1.4 ZRREEEFR R 4HARIGSE AN EHA 4 4

Hela ‘& 2000 40 i FH 2 10% fif 4= 1fiL 775 ) DMEM
Fi Rk 7E 37°C 5%CO, &1 Mg AU TR 20
JLXTESCAE AU BRI 200 L S oA o B ZH S B0 2 R
FH G T AR 5% Y B miR-93 mimics A1XT B mimics
A3 G G S UG 4 R X FRZH Hela 41 24 h )5, 41 &
JelfiliE DMEM KiFeerp Lk 12 h 5, #eH DMEM %€
SREFRILRLERE SR . 12 h JR B ORI, 77 L3,
JH 1% 8 12 8 22 " (phosphate  buffer solution,
PBS)PRANAE 2 ¥k, AT 70% 1%, F 4°C [ 52
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AL - MicroRNA-93 78 £+ Y 3k S H AL W44 1 h B

o BLOUCERANNE, PBS VEANAL 1 ¥k, A PBS 1R1L
CWERAA ORI 30 min, i XA ARG , 1% 41
Ja 3 %5328 77 £ (cell counting kit-8,CCK-8) 46 il 41
L FE A O o
1.5 Transwell 2 Z& K& iT# L6

Hela 4 fifi%% 44 5 48 h, HITCIL7E DMEM #5375
YUK 16 h, JHREANAEHRE N 1% 10° 4> /ml, 43R 2%
/NESN 100w | AR EW , BMRZENET EM
600 w | & 10%FBS (1) DMEM 15354k . Ho {2 785156
TE/NEEHERP A MU AT — %, Matrigen( 355 ¢ ) JH TG 1LY/
DMEM B IEMm B o 1 ¢ 7, B Mz 28/ hNaE
60 p |, MIEER S G AN BT o 37°C .5%CO, 574
TSR AR 2S00 28 h J5 FRERS 5L 20 h, Bt /)
% FH 90% B 5E L 0.1%45 i RV L, BT
T N LA I IR, AL 4 MRS ALEF( x 100)
BT, O, SERR R 2 9K
1.6 Western blot #ill miR-93 X ATK & B F&i%

s

V5 T 2 200 SR e e AU S A, 2R PR LR 1 5
O IS A e 2 s o S 1 B ot o B
SRR S RIR G T b SRR R AN - SR TR U Tk e e
g #, 3k  (sodium dodecyl sulfate-polyacrylamide gel
electroph-oresis, SDS-PAGE ) , 1 — % Z 4 JI5 ( poly-
vinylidene fluoride,PVDF) ( 2 [# MilliPore /A ] ) %
JIES, IR 4 S Western blot 35 J55% 1 B , 4R )5 43 ]
JIA AKT \p-AKT F A=K HF-5Z 4 (epithelial growth

factor receptor, EGFR) . iRk j K I F 21k
(phospho-epithelial growth factor receptor,pEGFR),
RITKR M Z se BEPUIR KR B HT B -actin 5138 BEHT
P B EH TSR A P B 0, R A 20
Kol =45, FA2 A OCIRYrin T PVDF I, Jf4E
SYNGENE Chem Genius {4 & 4t 4%
1.7 SHitEHE

K H] SPSS 18.0 Grit kI ATE R /3 i T B
FHEHEC £ BRUEDE (x £:5) 323, 411 Lo JH )y 2%
S3HT T 225 M AH 18] W G L H] LSD-1t K, P <
0.05 A ZEFA G X,

2 HR

2.1 miR-93 7 B HE & B = 40k H Y R iE

SEH 9 E e A EEEE VW (quantitative real
time-polymerase chain reaction,qRT-PCR)#G:l] 41 1]
B SR S AR N R SR A 2 miR-93 BRIk, 4R
RI, miR-93 7E 5 A 2 2L (1) Rk A A T
SHOAF I 98 55 24 21 (0.048 + 0.013vs0.113 + 0.025, P =
0.026) (WL 1), 41 FlESuE4120Hh A 29 #1 miR-
93 RIBIKPAR T HoAH Rz 9 55 41 21 (70.73%, 29/41 ) .
qRT-PCR il 45 SR B, ‘5 295 40 g v miR-93 11
IR RAR T IE 5 30 1 f bk H8, JUHUE: Hela
Y, 5L DI RESL G R Hela 40 A J i 58 X 4
DL B miR-93 S B £ 9 40 M 2B 1) 27 A7 Ry Y 5 i
(L3 1 F1lE 2),

&1 mR-BEEFEMAEMEE ST LERABEFHRIE (xxs)

2051 Hela siha caski c4-1
EHURAN 0.017 + 0.011 0.038 + 0.012 0.042 + 0.014 0.029 +0.007
1EH B S R Ak HE 0.072 + 0.016 0.072 + 0.016 0.072 + 0.016 0.072 + 0.016
4 12.374 9.427 8.735 10.162
PE 0.001 0.010 0.012 0.005
2.2 YHRmEER 037

#+ miR-93 mimics ¥ 4% Hela 400, %% e nli ) . i
J&  FEPEG AR T TSR RISk 0O, IR 2, jfé 021 .*
2.3 miR-93 X} Hela 40158 #8400 z 0g?

Hela 40 ffa%% ¢ miR-93 mimics 72 h J 2 44 £ iﬁl .
SHRRIIEHT T e, SEEhdL 72,96 I 120 h i) 4 kg I o] Tgige -
SHRE I T X R A2 41 (P=0.004) . ULIA] 3. s .
2.4 miR-93 Xt Hela HEARAT BIRI 0o l—Te° -

28 14 o IR S R T3 3 (6.8 = AL CEZ B
0.8)%.(8.1+1.1)%F1(15.3+1.5)%, %} 3 HIHT- & 1 miR-93 A EFRALAR EBFALAMEILE (X£5)
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miR-93 mimics

— .
o o ]
L
n ¥ o
(N ]
Yy
T

Scramlbe mimics

SHH
ZE R AT < R P B I A EI
B 2 miR-93 mimics &3 Hela #if8

071w s g
061 =
S =X o
£ 05 Iz gy
¥ 04 x4l e
Z g
g o3 P ¥
=02p =T
0.1
0.0 " i ; i
24h 48h 72h 96 h 120h

B 3 #:# miR-93 mimics 5% Hela 4AA0 4
PEATRENL T 220015 & B, 3 dlIR| 2 A Gl 58
X (1=7.246,P=0.027), 25 AL AT REZH LA 28 FRLIA
B 2001, 2R G EE L (P=0.286) ; SCI02H
Mzs g, ZRAa501EE L (P=0032), &~
miR-93 A {21 Hela 0T, LK 4,
2.5 miR-93 X = 3ME A2890 MR ZE T B AL
ESEA

‘B SUE Hela 40054 4% miR-93 mimics Ji , HoiE
BHRZEDIREZ BB B . BEPL T 2250015 B3

=
(=)

103.

5 iB1 B2
6.8% 3 8.1% 3 15.3%
10 10*3
=7 - ]
1 el R
103 :_,,\:_r}a;‘@-,_ 10 3
100; ™
j 2.8% ] ! 3.1% e R
o1 1o T T T T o0 10°
A B c
A5 4B XTI CL SEEe A
Bl 4 miR-93 WRIXEXT Hela 4HAEET-HI SN
3 24 if22E (1 =6.472, P =0.031) FIiF# (£ =7.886, %2 miR-93 3 Hela ZAMEBFEZHEM  (xz5)
P=0.025)45 R 27 A G R L. SLREIREY], 415 SRS B2yl
555 BRAH R, SRR A Y miR-93 mimics J5 L AU spaw 1184 +84 1276+ 143
T (1=7.984, P=0.024) .12 7&(1=6.837,P=0.029) X} A4 1145+79 1245+ 117
e B ERRAR (WL 2), P oedi| 67.8+58 75278
2.6 miR-93 Fix ¥t PTEN/PI3K/AKT {5 SEB&HY 1 2 3
%ﬂrﬂ] GAPDH — e e—
AT ST FE 3k 5 miR-93 5 Ey $UE 41 A AKT o o e
EGFR i 1 S H T iy AKT K p-AKT 1Kk it DAKT ———
HA54k . Hela % 4% miR-93 mimics 5 4iiffif p-EGFR e
% p-AKT 13215 T HE( P=0.005) , {H /i i) EGFR p-EcFR [
A AKT 8 HRIE T A2 (P =0.372), R il 3% 127 P14 2 W BRAL 3: 5041
iK miR-9 J& I ‘B £ 41 il v EGFR/AKT 15 518 B 5 Western blot # ] miR-93 X EGFR
BN YE., UL 5, % AKT RiEHIEM  (Xxxs)
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MR : MicroRNA-93 75 #9as Y 1) 3235 B X i B A= 12445 R 5 T

3 it

B S R B 1 1) TR i R DA e R
1T HLBRZ 367 MR 0] 52 R R B A 0 v R 3R
HIFN & BLRE S 2 W e g , JFRe U Bh A AL A A
IRAR AT B T bR AR X S 2 G BA
HRIE XL HETE A KEFFIESS, miRNAs &
F i S PR sl s SE U VE T o A 23 LK ORD
miRNAs 1 4 £ 80 955 S P bm s, 1LV A 26 v
MiRNAs 7KF-A B A W B 1 5 F2 etk A= 4
Fra&i®, I miR-200 % \miR-199/214 F& i # let-
7 %5 Z % miRNAs #0] B8R B S0 T B HE R
FRARITHE A, R AR 2 WIME s R fg e, (A&
miRNAs J7 % 1] f& J2& 10 B FIA I7 5 JU8 19 A 44
FE.

miR-106b-25 #% H1 &= J& £ 5F 1) miRNA-106b
(miR-106b) .miRNA-93 (miR-93) #I miRNA-25
(miR-25) 4 A%, DA 5% & B 7F 2 B0 i op
MiR-106b-25 1 F 3k , W15 98 | Fir 51 s B B p
ZEPN 4TI R 2 A R RN 22 M R AR AFFOE
#50 miR-106b-25 miRNA % nJ /M R 3k A . i
LA IO UE S bR T B A B AL AL 45 5 MCM7
PMEZEATHL ) PTEN i {4 e 34 580, A IEdE 2 B
MiR-106b-25 % Ji bt AT Ay s BE A, (H 2 7R S B
WF5E b & I miR-106b-25 % i, 5% 1 A b iy 4
] DL 410 o) g A A B, 3 — 7 I 1) 43— AL G AN

NE
HE

AWRER R, S5 E R B S R,
HUEA1Z1H miR-93 ik W FH MR, KEMHIITER
HImIRNAs 2 5 T 2 Fh 28 8\ 8 g & A DA Sk
&, 5IE R AR, Mg 41 miR-93 JEARE 7+
HFIEH miRNA Z—. LIAEAFFEIN miR-93 25
S8 MIRNA, 7E /N il B PR 02 e de o T 200
IR S g rh Rk . SR TANG 2853 % 81
miR-93 7E4% i Ji i b 09 263k W WA F 1E H 45 M b
LR 2, AHIF G v 28 3t & B0 5 0 55 E i B B 41
LL#, B S A 41 h miR-93 2 ik K - i S BRI, 4
I miR-93 A7) fit g iV FH 1) 2 57 7T 2 Fh AN )
14 ek S It 5 L

AN S Y miR-93 mimics & N IR ML 235
miR-93 15 i Hela 21, 25 R % B Hela 41 g 34
B PUIR T RZB AT R BE S T IESE miR-93 7E
B R A EME R . TANG ZE09pF et 1

miR-93 i} Rk AE I il 45 s A MubG 5 . ERE FNR
2. MO AR R, 0 H miR-93 FikhE
TN B S | P B 2 TR R A A
B BT RZE KGR RE 145 . miR-93 XA [ fih g8
YR A2 e AN ], 5 AN ] iR ZH 21 miR-93
TR WA PSS RAFT 6 . PR % %¢ miR-93
()3 38 B R A R 25 e ga 25 78 | g R IR, 4
& RRE— I

TR R P2 R0 T AR B R
TEE S M P s, ] EGFR JE 4L mT BH &,
) Ey 000 20 B R A AR, TR e S0 A i
JHT-, Ak, RE ST 3 B miR-93 ff L& A A
EFGR.PTEN.RADL . FGFR2S J I % IR 1 1 14 i 52
& A4(ephrintype areceptor 4,EphA4)%5, FAK
PR 52 AR A 530 5 A B P el 0 4 s v i
I NS, SR, EGFR {553 il 1 i il 41
BT s b e iy, (18R M1z e/ . miR-93 782
ol fiyeg S IR SR, BEASURTE EGFR 15538 i, AT
PRI 1) 2 R SRR 287 . A BRI oy
MrEe &UESE EGFR & miR-93 AL, {HC T HAE
B S0 A DGR AL B ARE A D L. BT R
WFSEHRIE , AT HEM miR-93 W] RESZ A B e 41 it
EGFR/AKT {55l B 16 P o AL A 5T 04T miR-93
3oF & 3K 0T S 41 L Hela .[EGFR .p-EGFR .AKT A
p-AKT FiLHysZm, 2553238 miR-93 J5 4
i p-EGFR .p-AKT ik g F &, (HIJ2 M AKT
F1 EGFR #5135 TCH] i 22 4k . miR-93 i i #E [ 1)
il EGFR 1% 1 , BT EGFR/AKT {5538 P& 3% , AT
PO B SR A M R A 2E TR

%

s X X -
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