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miRNA-32 j& i1 TiF PTEN RiA{EH R EEMAMEAIILTE
WA ppz 2k BOREL HARE LR OF % & B4R (442000 Wit 3, 3EH AR
I 5% (AL 125 24 2 e B U8 22 B ) W0 K ML SR 5442000 L 13HE | 0 I 2524 B 4P B 2 )

(HZE] HBY s A miR-32 7E 28 H U B B 0 MR i 263K 55 miR-32 X &4 i
WFEFP TR 5 B oy AL . Jiik SS9 E B PCR ((quantitative real-time PCR, gRT-PCR)
R 47 B A UM 7 R AR AN R miR-32 Fik KO A YME B T miR-32 T Y 3 R
M2 Bt~k ) 2 1 BE P (phosphatase and tensin homologue , PTEN) , 338 i ¢ )t 3R Mz 4 5 PR VA B e Ho s
PRA 53 T miR-32 mimics SRAFFTHXT PTEN 1) mRNA FIER (13306 1572 M b X £ 457 98 40 e 2 KYSE-
410 SEFEFNPH T A0 5 3@ F PTEN [BUgh 5255 7F — 20 B 3iE miR-32 X H/E . &5 89% (42/47) 1)
BRI A miR-32 SRk HIE FI, FEAIR A i 2 8 A0 M R KYSE-410 mh3RIAFE B e (P <
0.05) ; A 915 B 27 Fl miR-32 wJ§E ]/ A1 F PTEN, 5335 miR-32 AT W] W # | PTEN 3 UTR 556K
(P <0.05) ; 3%k miR-32 v B A2t KYSE-410 B4%H , H-90 il FLP T, il % 28% (P <0.05) ; 5
3K miR-32 %} PTEN mRNA E3AToH] @520 (P >0. 05 ) , {HA] B i 400 LA 1 3Rk, il 32 48 % (P <
0.05) ; ## T miR-32 HfAb 2, PTEN #hKCSE 50 Al #80K &2 PTEN 28 [ 223K, ] ef ] 6 e LX)
T-HARIE R, ILAk , 75 96 h 41 AT B St 400 ) 42 45 i 40 B A8 (P < 0. 05 ) , 7E HAth s ] 4 55 miR-32 41 Jo ]
WS (P>0.05), 58 miR-32 Al3E L A PETN (1% 3RIA 08 2 1 56 4H I A0 14 5

(X8R ] B8 miR-32  BEIREE-9K ) 8 H 2L 5 1 5
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MicroRNA-32 promotes proliferation via downregulation of phosphatase and tensin

homologue (PTEN) in esophageal carcinoma cells

Liu Huasong', Xu Lanlan®, Zhang Jun', Guo Jialong', Lin Chengyi', Yuan Ye', Zeng Min', Cheng Dongliang'
('Department of Thoracic and Cardiovascular Surgery, Shiyan Taihe Hospital, the Affiliated Hospital of Hubei
University of Medicine ;*School of Nursing , Hubei University of Medicine, Shiyan,Hubei,442000)

[ Abstract | Objective  To investigate the effect and mechanism of microRNA-32 ( miR-32)
regulation on the proliferation and apoptosis of esophageal carcinoma( EC) cell line KYSE-410. Methods
Quantitative real-time PCR (qRT-PCR) was used to detect the expression level of miR-32 in EC tissues of 47
patients and 7 EC cell lines. Dual-luciferase reporter assay was used to exam the binding site of 3" UTR-PTEN
to miR-32, which PTEN was theoretically predicted as downstream target of miR-32 by TargetScan database.
KYSE410 cells were either transfected with miR-32 mimics alone or co-transfected with miR-32 and
constructed PTEN plasmid for PTEN rescue experiment. The regulation role of miR-32 on PTEN mRNA and
protein expression, proliferation and apoptosis were assessed by Western blotting, MTT assay and Annexin V-
FITC apoptosis detection kit, respectively. PTEN rescue experiment was used to validate the effect of miR-32
on PTEN expression. Results The expression of miR-32 was significantly increased in 89% (42/47

patients) EC tissues compared with corresponding adjacent normal tissues, and was highest in low
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differentiated KYSE-410 cells (P <0.05). Dual-luciferase reporter assay showed that upregulation of miR-32

decreased luciferase activity of 3 UTR-PTEN, suggesting that PTEN was the functional downstream target of

miR-32. In KYSE410 cells, overexpression of miR-32 promoted the proliferation, inhibited the apoptosis

(inhibitory rate 28% , P <0.05), and suppressed PTEN protein expression ( inhibitory rate 48% , P <

0.05), but had no change in mRNA level. Compared to cells transfected with miR-32 mimics alone, co-
transfected cells ( PTEN + miR-32 mimics) could partly reverse the inhibitory effect of miR-32 on PTEN

protein expression and apoptosis. The proliferation rate was significantly decreased at 96 h, and no differences

were seen at other measured time points between PTEN + miR-32 and miR-32 transfected KYSE-410 cells.

Conclusions MiR-32 can promote the proliferation of esophageal carcinoma at least in part by suppression of

PTEN expression.
[ Key words ]

proliferation
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1.2 23K
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ONHE)) 3 MTT ( Emresco 2y 7] ) 3 Annexin V] 72385 &
(& Beyotime 23 7])
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1.4 $af % & 2 % PCR( quantitative real-time PCR,
qRT-PCR)

JH A ZH 2L RNA SR I AT 280K, INA 1 mL
TRIzol JR 4], Z WA 1S min; 4] RNA $2 3. 5537 40
Ml 2R 80% , i 25 IR EIF BRI A 1 mL TRIzol,
FeoT ARG AN EP B p

4l TRIzol 2HL RNA 1) 1 AR UM A& S+
ML 75% 7. B4R RNA I D {E#a7E RNA ¥, D(260)/
D(280)7E 1.8 ~2.2, RNA #4546 1 cDNA Jxz v %
M TaKaRa 7\ & ¥ PrimeScript’™ RT reagent Kit With
gDNA Eraser 13| & %R S5 L BR AL 24 DNA, P S %
SEHL cDNA , —80 C{57E.

1T miR-32 B %), miR-32- [ §i: 5'-CGGTATTG-
CACATTACTAAGTTGCA-3'; miR-32-F  Jjf: 5'-
CTCGCTTC-GGCAGCACA-3', R #& SYBR ® Premix
Ex Taq 11350 miR-32 AHXF 5K &, U6 JEPAE NN
SN, RN FE ] ABL 7500 Fast, 2 454 95 °C,
30 s,1 NMERH A ME; #K )5 95 )C,3 5,60 C,30 s, 3t
40 MIEF . 27T SN KA R, T S5
H 3 W,

1.5 st

5T miR-32 (Y IhRE 28 1 F§ miR-32 mimics 5z H:
[P X B (100 nmol/L) AbFRE 4 20 il KYSE-410 3K
SCEL R, SCES 48 3 4H: miR-32 mimics 2 ( miR-32
mimics 4% ) .miR-32 mimics-NC 2H ( JHEXFBETI) |
blank control 4 ( ARfALHE) . PTEN #pKSZ 56 1 Se Al
# PTEN 5 33K BORL, H] PTEN (5 383K 5 RE Al miR-32
mimics FE[E]ZbFE KYSE-410 41, S2864 4 =4 : miR-
32 ZH(miR-32 mimics $#4%) .miR-32 + PTEN 2 ( miR-
32mimics Fl PTEN 15 3% ik it kL 2 [7] 4b 34 ) | blank
control i (ARAMULH) .

1.6 RAFTEHIRELR

FH PCR 434 3545 PTEN-3"UTR, #4 g 4f¢ 4 K& [ J5t
%7 (RiboBio, 1 [E) , %1t 5%, H A PTEN-3’ UTR-wt-
F . 5'-CCGCTCGAGTTATTATTTTTCCTTTGGAATG-
TGAAGG-3', PTEN-3' UTR-wt- | §i#: 5'-GAATGCGGC-
CGCTGACAAGAATGAGACTTTAATCAGTTTT-3", PTEN-3’
UTR-mut-_EJj#: 5'-ATTTTGCTCCTAATTGTTCATAACG-
ATGGCTG-3', PTEN-3’ UTR-mut- | Jff: 5’-TGAAC-
AATTAGGAGCAAAATTTCTAGAACTAAACATT-3', A
AR AR 53 6y 44 PTEN-wt Al PTEN-mut,, %
KYSE-410 £ 48 9 20 Jf 5 3= 75 24 fLARb, 23 0] % g
500 ng PTEN-wt 1 PTEN-mut, #f ] 100 nmol/L miR-32
mimics 5E IR AL A ARL . %YL 48 h 5, g

YA, AR AE DI 2 D R B E M. i S R
B3,
1.7 qRT-PCR 347 miR-32 = PTEN mRNA 4 ik

B YL A K% SR 48 h 5 PR RNA I i 3% 5%,
FRHE 2 BT A9 7 200 F miR-32 [ AH X F ik &, X F
PTEN, {13 HARXF B-actin [k &, PTEN - [ff:
5'-GAGGGATAAAACACCATG-3'; PTEN-TFJi#: 5'-AG-
GGGTAGGATGTGAACCAGTA-3' ; B-actin- |- if: 5'-CA-
GAGCCT-CGCCTTTGCC-3" ; B-actin- F ¢ : 5'-GTCGCC-
CACATAGG-AATC-3', 4 2722 g b F 5 M X 6 ik
e AR ER 3 IR,

1.8 & & ¥piE ik ( Western blot)

RS FE 72 h JE R SRR A e i
il o MR PR AR BUD BRI ICE (1, 7 BCA 32:005¢
HEAWAE, S8 H H SDS-PAGE 45 LL4r e, If i f%
% PVDF JBE I Wils 4 b A RS AL, PTEN
Pr(1:500) W&, 4 C &, % B A B-actin $7 {£
(1:2000) 55 ,4 Cad 4 ; TBST Pk 3 i J5 ¥ 5 4L
(1:1000),2 9 1 h, TBST ¥4 3 3 , JH ECL &G4
MEARIBEL . rAEmEL 3 K.

1.9 MIT %

AT MTT SRl A 3G g 240 i %, KYSE410 &
B A M A A AE 96 FLAR H, 432~ miR-32 mimics 41
(miR-32 mimics #4%) .miR-32 mimics-NC 2H ( &5 T
P4 ) \blank control ZH (AR AKALHE) , 43 HIAEFH 24 .48,
72,96 h, FEA[RIRHE] A, AFFLAHIAIA 20 L 5 mg/mlL
MTT,37 CHFE 4 h; 3% 3, iNA 200 pL DMSO %
RS TITE . 1F 570 nm Ab 43 510 A 55 FL WG G B
Ji A SERE A 3 IR,

1.10 AT

JH TR A Annexin V-FITC T3 & &
B miR-32 mimics P4 & FLRH kX B 46 gy KYSE-410,
WEE 72 h SR , AR R TR A U P A T R
VB o SEIREE S R I =R I I 43 A, 38 4o 3 =X W 4
W0 Ay 3% 2 IR BE A0 i AN E T AR, 43 A AR AL
AL, SERAE R E R 3 K.

1.11 %itsa=

P 5535 % A1 SPSS 19. 0 3R F2E17 37, SL 50
R x x5 WIEXEM . WALZ BRI ¢ K50
RS 5 X F RO FORE, SR RN ¢ Rr gk aA

2 HR

2.1 REBMB IS IE A ML E P miR-32 69 ik
/fﬁ%
I A4 miR-32 qRT-PCR 25 5 5 7%« A4 T
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FESEHZ1(1.63 £0.44) | 4141 (4. 66 £2.07) i
miR-32 Rk W B, T+ 2. 85 f5 (P <0.05) 5
t 89% (42/47) 145 i (B I 4 21 miR-32 KA
W B, 22 R BRI E (P <0.05) , A 1%
(5/47) ZRIGEEX(P>0.05) . S AR
miR-32 qRT-PCR Z5 X B /x, 5 1E % &% L R4 E R
HEEC(0.6 0. 1) k., KYSE-410 ' miR-32 3235 & it
(7.5 20.8) , 2R HAGI#E (P <0.05,F 1),
2.2 miR-32 RS R s A A T 09 Hh

PR TS 06 25 5 1 7%, miR-32 mimics A] B &g 171 3
KYSE-410 [T, 0 %K 28% (P <0.05) . [A]H,
7E MTT 523, miR-32 mimics 4 48 .72 .96 h ({45
TR B S T A N B ] 5 miR-32 mimics-NC 41 I
blank control 41 (P <0.05,1&2) ., DA #PE1iHH , miR-
32 A] B AR A g A S 5 [ P i R

miR-32 FHX} ik

HEEC 30 70 140 180 220 410 510

KYSE-

a: P<0.05,%5 HEEC b4z
1 qRT-PCR & 7 R E MM R+ miR-32 RiZHER

—o— blank control ZH
201 —m— miR-32 mimics-NC 21

—A—miR-32 mimics 4 a
1.6
= L E
=
v
SRS
0.4
0 1 1 1 1
24 48 72 96
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a: P<0.05,%5 miR-32 mimics-NC 28 #= blank control 20 }t.3%
2 miR-32 WA EEMA KYSE410 1500

2.3 miR-32 kA feds & a9 TR A & st PTEN 37 -
UTR & 7% 85 7 M 49 %)

i3 TargetScan (http://www. targetscan. org) K i

PETN PTEN ] LUAE 9 miR-32 AY#LALIN . 2% K il

et FE R S5 5B : miR-32 mimics R B i 410 i) 87 A 7Y
PTEN-wt {4 75¢ 56 28 Wi 45 16 v, 5 BIHE0 B AR 1L T
& 37% (P <0.05) ; 1fif miR-32 %f 2845 %1 PTEN-mut 2§
PRI DO GRS PETCH] BN HIE (P >0.05) , S0
S5 RN — 2, KB miR-32 7] 5 PTEN 454,
2.4 miR-32 st¥e ik B PTEN mRNA Fo%& & £ 3L 8530

PTEN ¢RT-PCR £ B /R , #1% F miR-32 mimics-
NC #H A0 blank control 2 , miR-32 % 44 )J5 PTEN mRNA
MR TC ] A2 (P >0.05, 5% 1), U] miR-32 Xf
PTEN /%57 T B4, PTEN Western blot 455 i
78, M T miR-32 mimics-NC £ F1 blank control 2H ,
miR-32mimics 41 PETN 25 [ %53k B 5 T 1 48% (P <
0.05,3% 1.183), DA ESVRULH], miR-32 = 2230 i 5%
SRIGEAI S PETN 2 H B3k, X H mRNA 5% ¢
il 5 A0

%=1 miR-32 33 PTEN ZE B#1 mRNA RiX7KF )£ 0E

(n=3, x%s)

ZH 5 PTEN mRNA PTEN M
miR-32 mimics ZH 0.99 +0.08 0.52 £0.02
miR-32 mimics-NC 24 1.05 +0.05 1.02 £0.05*
[GREROREERE) 0.96 +0.03 1.00 £0.05*

a: P<0.05,%5 miR-32 mimics 28 }b 3%

1 2 3

B-actin(42x10%)—

1:miR-32 mimics 28 ;2 :miR-32 mimics NC 28 ;3 :blank Control 28
3 Western blot #1 miR-32 ¥ PTEN & 5 %k ik 7k FE#I %00

2.5 PTEN &4k 3T R% 5 a I3 sh Ae B T 09 vl

KT — 4 8 F miR-32 % PTEN 1 ¥ #5 A &%
PTEN 7 & & 41 M KYSE-410 3458 A T-rh A9 /E A,
FATHEAT T PTEN #hRrSE5: . Western blot 25 g7~ ,
AT miR-32 HpliAb B4, PTEN + miR-32 4| PTEN
HARRACE IR Z (BT blank control 4 (P <
0.05,[8 4A) . JHT-45 R B/n, A T miR-32 Hl AL
PR, PTEN + miR-32 41 12 R B g 7 &, (HIK T
blank control 2 (P <0.05), MTT 451 & ~, M T
miR-32 Bl Zb B 40, PTEN + miR-32 4 4 Jifg 33 % 7
24 48 72 h WA 2R (P >0.05),7E 96 h B 4%
fli(P <0.05,&4B) . LI 255168, PTEN [a]#MEEHR
3P miR-32 B AN 7



2442

o =R R AR 2E4] ,2016,38(22)

http : //aammt. tmmu. edu. cn

1 2 3

B-actin(42x10% @
—O— blank control 4]
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200 —a— mir3241
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= 1.0
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0 1 1 1 1
24 48 72 96
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E 4 PTEN 5REXMREEAAE PTEN & Q4L A
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3 itie
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iy e S miRNAs K HLH I DR ok B A T 2
M 5 J v B DA B A S P Ry LA TR L
W98 % B miR-32 FEAR 22 34k g v 2 1 S5 B3, '
I USRS Jalava 260 % B0 miR-32 A 5@ 3 7E
T LA 3G 5 1 5 55 DR~ BTG2 , DA T4 i e g &4 i
T, Elzbieta 2 % B WT miR-32 A ] 5. |- i
SEPH TP Bim A9 3K, I HL Al s n 2 vE 86 2 1 i
R ALTT B B . X s s R U] miR-32 J&—
PRI DR . {HH AT AR R A9 B ST P, miR-32
TE LI P I 22 1K K LA B A E B4 9 R A R TR AL
il A e

ARSI AR P ST miR-32 758 1) Rk K
FIINRE, FEARIT T H w2 8 W B W F S R o ol
REML . B4, FRATARIUAE 47 i &80 B & Mg 41 21
th miR-32 FEk B I . R R R AN R
IOIE AR B 45 5, 9F EL7EAR 20 {40 s &2 KYSE410
o miR-32 4@ . L E 45 SRR miR-32 AR
(s Mt ShRE DA 3G . 26T L BFSE, FRfi T3k
Bt KYSE410 £t R #E47 miR-32 (SN REZEDFTE . 458
R miR-32 Af L HE KYSE-410 {389 5 , [7] k-4 i) 12 o

T2, XS4 L miR-32 7EHAh R r g SR

R T 25 ] miR-32 5| AH N AE P2 DI RE 43
FHLH], FRATEEHC T PTEN /Eh 2R 4, FEH
A5 B2 TN & B miR-32 n] i 1a) 4 F F PTEN,
JfH PTEN J&—KHZ W L K . PTEN B[R T
AN 10 SRR 2 X3 4, H 2 e 1 2 i
JEmENLEE-3 4,5, - =Rz (PIP3) ') | PTEN/PI3K/ Akt
X B AE R S R AR E BT . PTEN Al i
BELUT PI3K/ Akt 38 (5 Sk 000 il Firk 38 411 fi 1o 3 5 42 28
B fEik — b ft v, B PTEN L2 ik i) PI3K w] #4fi]
Ak 3 %, Ak 38 3 98 T AR (1R 02 E 200 B G i 0
HIPAT . PG, PTEN [ 2l 258 0] 52 i 20 i 14 i R 1
REBHER MM ST 5 2 Aot FE . BRILLLAR, PTEN
(23R AR FLN EGF 37 {4 BH W7 751 74 2 1 5Bt i bt
PG o B, PTEN JEHUME A7 1 S50 T o

TATHIEFEF W, PTEN J& miR-32 A9 F i 843
¥, JF HIHAH BAE A 48 i kA f b B AR
Mo mdeiadid Rk miR-32 A7) & B AT B 4 2 ik
I 9eA 240 B 1 A, (] O 0 ) LR T AR 45 R S 0
PTEN J& miR-32 N## 5L ], 20t R i 15 3L R 5 56
7R miR-32 W] H 45 A ML PTEN, $R)5 , it
735 miR-32 &3 PTEN mRNA 3K TCH B 424k, (H i
F13 Ik B S B AIG; F — 253 4 PTEN &b RS2 50 % 30
PTEN [l %p HBE #2010 2 miR-32 % £ 48 9 40 At 1) 1
FH DN miR-32 AT i 184 A 368 [ 5% el £ 765798 4
[RIGFE AR T .

FATEE R B miR-32 7R B T IR IAE O,
B miR-32 7R H & A & R VR, S AEAIL I £ 15 1)
B 2L ) PTEN J& miR-32 RN Z —, 8
B miRNAs 7568980 & A2 & 8 I 1E I DL s S
ZWHRYT S BRI
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