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(& ZE] & & FF5H/N RNA-1180-5p(miR-1180-5p) %t il 51 i 41 ftk VCAP F1 LNCaP 1 A= 04T M ) 20 J vl R f 4 FH
Wlil. &k . 4 A dsControl (dsControl 2H) 1 miR-1180-5p(miR-1180-5p £H.) , 43 5l 4% 4k 25 95 AN i 41 [l 9o 4 Bk VCAP H1 LNCaP.
% Fil qPCR 1 Western blotting 73 T # ¢ J5 & 441 il CDKNIA . Cyclin DI 1 CDK6 mRNA J 25 H #2538 4k, K FH i R 40 R
MTT % AR o [ 9256 Al Transwell 5256 7 SRS 0 40 M0 F8 30193 A6 3G BEE 0« v FE TR B g /7 AN E RS AR 28R )1, 4 R ¢ qPCR
45 B 5 7R, A HE dsControl , % % miR-1180-5p J5 VCAP Al LNCaP Zil iy ' CDKNI14 mRNA % B & I8 (P<0.01); Cyelin DI
CDK6 mRNA ik B & F I (P<0.05 8] P<0.01). Western blotting 5 qPCR 45 S HI#F . % 44 miR-1180-5p & VCAP Fll LNCaP 7 T
GO/G1 HA 4t fu L A7) 59 I (P<0.01), T A2 T~ S HAAT G2/M HA 1 4 B Lt 45k 2D (P<0.05) , 4t A Ji A 4 BFL ¥ 72 GO/G1 o %% % miR-
1180-5p J& » P9 Fh BT 1) i 9 41 P 38 B8 175 77 %% dsControl 2H B {2 411 (P<0.05) , miR-1180-5p 21 % F 41 ffd 1) e [ 4 = B 2 3520 (P<
0.01), [Al I} miR-1180-5p £H P £H 41 fu 3T 4% AR 22 68 /713 P BE(P<0.01) . 4 & : miR-1180-5p AE & 35 0% 10 51 AR 5 40 o v CD-
KN1ASER R332 , Wi S0 51 410 R g 400 M (1) B89 4 A RS 28 2 A AT N
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miR-1180-5p inhibits proliferation, migration and invasion of prostate cancer cells
by activating CDKN1A gene expression

WANG Yong*, GUO Yonglian®’, CHEN Lin®, LI Guohao®, Ying Chengcheng®, CHENG Wei" (a. Department of Urology, the Central Hos-
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ment of Otolaryngology, Liyuan Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430077,
Hubei, China)

[Abstract] Objective: To study the effects of microRNA-1180-5p (miR-1180-5p) on malignant biological behaviors of prostate cancer
VCAP and LNCaP cells and the possible mechanisms. Methods: dsControl (dsControl group) and miR-1180-5p (miR-1180-5p group)
were constructed and then transfected into two prostate cancer cell lines VCAP and LNCaP. qPCR and Western blotting were used to an-
alyze the changes in mRNA and protein expressions of CDKN1A, Cyclin D1 and CDKG6 after transfection. Cell cycle distribution, pro-
liferation activity, clone formation capacity, cell migration and invasion ability were detected by flow cytometry, MTT assay, colony cul-
ture assay and Transwell assay, respectively. Results: qPCR results showed that compared with dsControl, CDKN1A mRNA levels in
VCAP and LNCaP cells transfected with miR-1180-5p were up-regulated significantly, while the mRNA expressions of Cyclin D1 and
CDKG6 were significantly down-regulated (all P<0.01). Western blotting result was consistent with that of qPCR. The percentage of cells
in G0/G1 phase was increased after transfection of miR-1180-5p (P<0.05), but the proportion of cells in S phase and G2/M phase was
decreased and the cell cycle was arrested at GO/G1 phase (P<0.05). The proliferation activity of the two prostate cancer cells was signif-
icantly lower than that of the dsControl group after miR-1180-5p transfection (£<0.05), and the number of colonies in the miR-1180-5p
group was significantly lower than that in the dsControl group (P<0.01). In the meanwhile, the cell migration and invasion ability in

miR-1180-5p group was decreased (P<0.01). Conclusion: miR-1180-5p can significantly activate CDKN1A gene expression in prostate
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cancer cells and further inhibit the proliferation, migration and invasion of prostate cancer cells.
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T2 M i 72 55 1 e i LI S i R 2 — 5 2015
F 55 EDE T P 23 R A R, BT B R BT K 220 800
i, BET227 540 4510, {i A1 g 1) 23 BB R VR 9T H
ZF NATHI 5 . CDKN1A 25 11 A 40 i & 48 i
P VAR O A1) i A T 0 R ) R R Rk A R
B # I /Y. il CDKNIA & ([ R IE W]
RE B HIT 1 e 70 T 1897 B —FloBi 7 1. 5 DAY
RNA FHEA A, RNA S E & ARk iF 70 6 8 i
miR-1180-5p J& ¥ & ML i 2 A % CDKNI1A 8 H 3%
KBNS AR S RNAPS, AU 85 5 5F 78 miR -
1180-5p HE 75 W 11 51) it 46 40 M vh CDKN1A 5 [ (1)
RIE , FEWLE L 0F 11 71 B ges 20 R 4 4 L IEAS N 1R & 1)
HIHIER -

1 #MR5REE

1.1 M4

N B #71 Jit g 4 g A% VCAP A LNCaP W - [ R}
Fhe A SR AEY) S FE T . RPMI 1640 1
FREE A4 L5 A Opti-MEM 24 [ Gibeo A &,
% BN 328 B 2433057 . Lipofectamine 3000 I - 35 [F Invit-
rogen A H) , 45 G BT dsControl (— 2 S A1 Bk A
2K HL IR 5 2 [ Y5 M Y dsRNA, . X : 5'-UCUACU-
GUCACUCAGUAGU-3Y"" fil miR - 1180 - 5p mimics
(5'-GGACCCACCCGGCCGGGAAUA-3) I F M
RiboBi 4 7 . StepOnePlus SE I %% 6 iE & qPCR X
T2EE ABI A A, W #5107 & . qPCR A &8 T H
A TaKaRa 2w , H1_F 2R TAEY) TREA R 7] 4k
PCR 5|4, BCA 2 19 B M s 771 &0 0 F b i e
RAEMHARA R A A, — 5l CDKNIA, Cyclin DI,
CDKG6 #1 B-Tubulin It F 3% [ Cell Signaling Technolo-
gy AT, BRI AL Y B (HRP) B 1 —H E Pt e/
SR T 35 [ Affinity 24 &), MTT A7 &0 T g2 =
RAYIF ARG R A F], Transwell /N %l 5 2 [F Milli-
pore A H] , Matrigel 514 F 56 [H BD A ]
1.2 mpassffadt 4

18 FH 55 10% AR 2F 1135 1 RPMI 1640 1 72 N R 51
JIR 5 41 B bk VCAP AT LNCaP, B T 37 °C . 5%CO, i
BRI, YR 12~24 h, B Bk KW T8
g 24 R A o, BT R R T 6 FLAH M B IR, £f
T 270 i e A RV FE 29 50% 34T %% 4% . LA Lipo-
fectamine 3000 1 24 #% 44171 , I Opti-MEM 45 il i
B miR-1180-5p AL ik ], SR 5 K E R G, il
B 15~30 min, 5% e 5 G0 1) 46 50 58 4 I i &2

6 FLAR T, P 2 55 3 3, £ miR-1180-5p HI IR N
50 nm/L. 24 h 5 WL E2 40 MR AS IR B8 4 b 5 7R 2
1.3 % RNA #9#2 5 & qPCR &)

WCEE 20 i FE AR BIUR RNA . A 308 0 i ik 7 i
X RNA A cDNA. LLU6 AW 2 4 Il miR-1180-
Sp Rk &, UUH i EE -3- BRI AU (GAPDH) A Y
Z#5: p21.CDK6 Al Cyclin DI mRNA Fik & . {#H]
qPCR R 7 & K 45 5 M 51 403 i PCR CK: &
cDNA ZEAT BG4I , 45 SR EHm R A 22 7k 0 A o
CDKNIA 51 %) : I35 5'-GCCCAGTGGACAGCGAG-
CAG-3'"; N iif 5'-GCCGGCGTTTGGAGTGGTAGA-
3's Cyclin D1 51 %) : L% 5'-CAATGACCCCGCAC-
GATTTC-3'; N 5'-CATGGAGGGCGGATTGGAA -
3'. CDKG6 5% : i 5'-TCTTCATTCACACCGAG-
TAGTGC - 3'; F ¥ 5' - TGAGGTTAGAGCCATCTG-
GAAA-3'. GAPDH 51")F¢ % : bt 5'-TCCCATCAC-
CATCTTCCA-3', K §if 5' - CATCACGCCACAGT
TTCC-3'".

1.4 #RELE & @ A= Western blotting 4 1]

YL 72~96 h W AERT I w4 R ) T B &
BRI T F PBS VWS 3 UK, FFFLIINZ1 100 pl 4
B 2L R W, K 2 AR 29 30~40 min, f53E B0 15 min
W B3 . A4 A BCA B R B I X7 5l e 2
WL BAFEAIN 30 pg ATFEHUH 2 [ & SDS-PAGE
JREHEAT FLIK , 4 F PVDF B85 B2 120 min, 24 5 A 75
5% M Mg ok 1 TBST ¥ = | B WL 1~2 h J5 , 78
4 °C 414 K 43 % 5 — ¥t B-Tubulin. CDKN1A . Cyclin
D1 M1 CDK6 i Hid % . ¥ H =i T PVDF S —
PUFEE 1 h, 0 G Q75 B (O B 5
1.5 R X4 e AR AR AT 5 A% % fm e B 2R 4 A

QLY 72 h i, A0 FH BRI AL AT B O Y AR A
s 455 F PBS ¥ E 3 K5 T4 °C& A T, {8 H 70% 2.
P VA VR B I s A8 PBS TRV 2 U0, 3 B3 I
#1100 ul RNase F £ 4l il , 37 °C/K I 84 P i & £ 30
min; & 100 pl PT , T 4 °C N #8655 29 30 min; {#
FA 7 24 AR W B DK TE 488 nm AL ATt 75k,
FEAEEAE DL BT
1.6 MTT &AM AT 2| A 5% 4w JR38 78 7% /)

FEYLIS 24 h, THAL T B OGN, $2 AL 1x10°
A2 2 0 21 96 FLAR , TEZH S AN E AL 96 FLARJE 14
FEFLINANZ 200 wl PBS VK LIRE G 28K, T 4544 f5 1.
2.3.4.5 d %3 5K F MTT W5 & o Hr g s . 76
AN ] 50, B R Al 23 B (1) 96 FLEE FRAR , 77 F5 4%

are
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FRIE WG N REFLIIANZ920 pl 5 mg/ml I MTT ¥
RN BRI E 4 h )5, 7 X MTTIH,
FEFLIIA 100 pl DMSO, #EIRAICIH 5 5 £ 10 min 2225
B T A VA AR S T R R AL Y BN SR P B AR RS
490 nm P KA B (DD« Kl 52 B I 5 K 96
FUBR BRI $5 FR AR A — B[] S0 A A il

1.7 PRI 52 3o e ) 4w Bl 2 16 7S AR RE /)

YL S5 24 h, JHA IR B D UCER AL , 1% 1x10° 4/
FLAEFDT B0 6 FLAH M35 TR, IE B3 97 10 d; £ 85
FUR, PBS VR W 3 s K A 1 ml B[ 5€ 15~20
min; 2% U, K 0.1% 45 & 55 10 8] 72 20~30 min;
TR NG P 25 A7 45 di SR e, T FA R T 3
e
1.8 Transwell 52 3 4a M 2@ fa it A5 4n 13 £ A8 /)

Transwell iJE 72 SE36 HAREEAE G0 R - JH AL B O
THEC Y% 72 b 040 L, P TG I3 5 7 25 0 R 4
28 B A 1.5 1054y /mls A 200 wl/ L 41 A 2 78
A Transwell | %, fF Transwell N E I B4 57454
600 pl, 57 77 46 A 55 9% 24 h, H S [ 5 15 min, 45 548
et 15 min, AR AR EAN R L. 144
AT (<100 28 i 8 5 1) 20 i 4

Transwell {2 28 SZ 46 £ 4F 40T : Transwell /N = P
K 151 51 4k Matrigel ig 50 pl (0.2 pug/uD , 37 °CHF &

15 min, fff Matrigel JIi& % [ , W16 BSO  TH 04 i )5
HI 4L 3 [F] Transwell iEFE 5256 . SEUGHE 4 K.
1.9 %itsase

K SPSS 20.0 G it A 34T 70 Hr . BT SEin %k
I UL xks Foow , A 18 22 7 R H e/ 36 40 #r . LA P<0.05
B P<0.01 KR Z A G758 .

2 & R

2.1 AT 2 iR AR P miR-1180-5p 89 & &

miR-1180-5p 1 Fl T CDKNI1A % [A 15 5 7 7 41
DU 1. qPCR KM 25 5 (% 1) &7, # LE dsControl
4, % G miR-1180-5p & 1ij 41| Ji Ji 44 Jfd ¥k VCAP
LNCaP 4l g 1 miR - 1180-5p [¥] % i& B & | i (P<
0.01), CDKNI1A mRNA #5578 & i (P<0.01D),
Cyclin DI 1 CDK6 mRNA 7 ik B & [£ 1K (P<0.05 5k P
<0.01).

5’-ccTTGCCTGCCAGAGTGGGTCa miR-1180-5p
Ttz r=rrrinnl
auAAGGGCCGG—CCCACCCAGg—S’ CDKNI1A gene promoter
El1 miR-1180-5p & HIREF I T
CDKNIAER BN F X5
Fig. 1 The miR-1180-5p binding base sequence is located in
the gene promoter region of CDKNIA

1 FLERTTAR LA miR-1180-5p K46 X EE mRNA HRIE[(vts) %]
Tab. 1 Expression of miR-1180-5p and its relative genes mRNA in two groups of prostate cancer cells[(xs)%]

Cell Group miR-1180-5p CDKNI14 Cyclin D1 CDK6
VCAP dsControl 1.01+0.21 1.06£0.37 1.05+0.38 1.02+0.24
miR-1180-5p 2211.37+722.34™ 2.76+0.52" 0.51+0.16" 0.61+0.06"
LNCaP dsControl 1.06+0.35 1.01+0.18 1.07+0.47 1.02+0.20
miR-1180-5p 3 639.54+731.52 2.76+0.27" 0.37+0.13" 0.38+0.16™
"P<0.05,"P<0.01 vs dsControl
22 FTFIRSEmAL T CDKNIA X O AR A E Gt kil
7 25 i 41 i 4 i o CDKINLA B 1 S oM O B VCAP LNCaP
1 3 17X 1) Western blotting 25 5 (& 2) &7~ , M b 1 2 1 2
dsControl , miR-1180-5p 41 Hi %1 fig 558 4H M #k 7] . CD- - S | - p-Tubulin

KNI1A 5 [R5 B it 5 ; Cyclin D1 1 CDK6 4 3%
e A2 (A
23 HEIEA PR a8y B A AR
#H Lt dsControl , % 4% miR-1180-5p J& A %1l I3 J&
40 1 GO/G1 3 48 Jfa bE 5 & 2 BT, 1 S S A G2/
M S 48 i LE A5 B T B, 40 i A S 4 BE i AE GO/
GlIAGE 2.
2.4 miR-1180-5p BA 2 47 & &7 2| 12 /& tm fL 38 78 7% /)
AH L dsControl 41 , % 4 miR-1180-5p Ji5 Hil 41| i 41
JL K4 BE Y 77 BB 2 R AR BH R % (P<0.05) (] 3)

RR—

1 :dsControl; 2: miR-1180-5p
2 Western blotting 1 E X & B MENTRIAE
Fig. 2 Western blotting was used to detect relative

proteins expression
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72 miR-1180-5p 33 515! A7 2 40 A B HARI SN [ (s) % ]
Tab. 2 Effect of miR-1180-5p on prostate cancer cell cycle[(x£s)%]

Cell Group G0/G1 S G2/M
VCAP dsControl 43.53+5.20 34.33+£5.21 22.15+£2.79
miR-1180-5p 59.05+6.45™ 24.99+3.09° 15.97+3.66°
LNCaP dsControl 43.26+5.61 32.19+4.18 24.55+4.78
miR-1180-5p 61.10£6.30™ 24.414+2.61° 14.48+5.11°
"P<0.05,7P<0.01 vs dsControl
VCAP LNCaP
~ 15 ~ @~ dsControl % 2.0 <@« dsControl
Q% : —m-miR-1180-5p & -~ miR-1180-5p "
z S s p
= »n Sr EES
) L =
% 1.0 5 Hk
-§ g 1.0
5 g
% 0.5 E 05k
: £
0 L L 1 I 1 0 ! 1 1

Time (t/d)

Time (t/d)

'P<0.05,"P<0.01 vs dsControl
3 MTT LI A1 5 AR e AR 1G58 5 1
Fig. 3 Detection of prostate cancer cell proliferation viability by MTT assay

2.5 miR-1180-5p 741 AT 7| B /& 4@ fes 64 5o [% 7S mk A6 /)

Wi 4 7R, miR-1180-5p 41 VCAP 41 i i 52 7%
T BT 2 I T dsControl 4140 [ (104.84+31.60) vs
(214.06+34.62) 4>, P<0.01], miR-1180-5p 41 VCAP
a0 Mo 1 4R VK 2 R 2 B 3 AIK T dsControl 28 41 JiY
[C(111.34+31.72) vs (225.91+45.23) />, P<0.01], %
B miR - 1180-5p 1 5 25 A7 41 Jli 96 40 M 7 B TV il
iR 2

dsControl miR-1180-5p

VCAP

LNCaP

(B4 AR 5 b2 ScRALMAE S fE RIS BR 22 4R AR 5o B2 2 Ak BE
Fig.4 The colony formation ability of prostate cancer cells

after transfection were detected by plate colony assay

2.6 miR-1180-5p #p#! 4@ fi 69 L A5 A= 12 & B& 7

W& 5 s, miR-1180-5p 41 VCAP 41 il if: #% %k
i % T dsControl 20 [(132.01+23.63) vs (300.78+
53.03)/,P<0.01], miR-1180-5p 2 VCAP 41 g i £ %
i % T dsControl 21 [(108.62+29) vs (310.59 +
59.68) >, P<0.01]. w1/ 6 Fr 7~ , miR - 1180 -5p 4
VCAP 4il il 1= 2% %k 2 3% X T dsControl 41 [(97.68 +
17.43) vs (209.22442.31)4>, P<0.01],miR-1180-5p 41
VCAP 41 il 2 78 $i & 3 1 T dsControl ZH [(105.18+
22.50) vs (214.07433.48), P<0.01]. 45 560, 5%
e miR-1180-5p & Hif 41| i Jis 4t B 1T 7 HOR=Z 22 e /)
iR AN

dsControl miR-1180-5p

LI a5 7 - A VT
1o?. N S ’? s .
B Cor ) [ PREIEN )

VCAP

LNCaP e« < *

&5 Transwell SCIEHEMEE 22 /5515 AR 2 LRAEIT 75 B8 11 (x100)
Fig.5 Cell migration ability of prostate cancer cells after

transfection were detected by Transwell assay(x100)



- 702 -

HR [ MR R IR ST AR, 2018, 25(7)

dsControl miR-1180-5p
"-‘:.3"'"'.”5_. g e % L
I - SR | LRV
&N gt . R | :...“ Y T e
VCAP |.oidg e Bhai] Ly 0 &,
l s A A e T |
i v K .

LNCaP [ %

&6 Transwell SCIEHE 4L 2% /5 Hi 5 AR 2 4R ARIR 22 68 11(x100)
Fig.6 Cell invasion ability of prostate cancer cells after

transfection was detected by Transwell assay(x100)

3 1
RNA 00 /& 48 4 U5 1 miRNA 54N % /N9 1
RNA ¥ 5 56 K 2 18 BT B 1 26 R0 1 I 227
RNA THAF H &K AL % Ja K7, BB A THEH
(11743 -F RNA 8 b R 57 14 45 A $E 5 K mRNA, 41011
BEL DR A B0 Rk . RNA OIS I R AR AE 3 s /KT
R /N 737 RNA G R 5 M 1) 4 A F SR R 10 3
o RNA T35 B R AETESI M P, RNA S I K
AEAEANMIRZ N . RNA BE E A B 12 (0 e 0 38 PR A
VEFHHR A , RNA T H038 5 78 7% G4 Ja BN 2 2% 1
RNA % 2482 A AE I 8] J 7£ 24~48 h; 8 H RNA T
PR SE AT SRR 1R 2 A T RNA S0 2580 U
FESEZE 2 M, Al , B RNA T4, RNA 0 7 5
A SR EER /N T RNAM,
miR-1180-5p /& — F ik & I B A B & CD-
KNT1A 2 F 0S8 1 /N 73 1 JF 4 9 54 RNA, (R
TE BT 5 Ji 368 20 M HH 0TS RO oK 15 B 38 0F . CD-
KNTA B[R AR P21 JE K, BAG )32 40 i A #A 4K i
PEBEG IO & M, 85 3 LT 0T 5 BT A 19 Cyclin-CDK
HEMEE 2 & Fh Cyclin-CDK E&4, il
WA IR R, T2 S 5 Al B ok 3
255 22 PP 2 L T e PR Y, R B Sk ) e TR 4 B )
A K4, CycelinD1 7E G1 B R IA , 7] 5 CDK6 2%,
AW, RS 4 MR 3 G S WS AR, I 4
JE B3R . CDKNI1A A #1#] CyclinE-CDK £ &%)
(R B » BEL 7 4 0 S Fe s, 7 i 47 e £ 41
Fr A, CDKNIA & A () & ik 2 LK, H CD-
KNI1A £ H (1318 7K1 5 10 51) e 2825 10 TS 25 1)
AR, [RITHT , 38 3 0 A A1) i 40 g CDKINTA
EEMERIA , 0T RE 2> BN HT Z1 R e 7 V6 0T 78 10 % 7
o ARSI A, miR-1180-5p AJ B2 11 §i 41 fiJes 4
Jfi 1 CDKN14 mRNA Fl 8 H () %% , CDKNIA [ T
Jiff 85 1 CyclinE Al CDK6 ] 3 18 35 B & 1 1 5 4% 4L
miR-1180-5p J& 11 1| i 41 Ffd J& 11 4% BEL it 78 GO/G1

W, B0 5 Rt 20 e 284 5 AN o A TR i i 0 380 B S BRI
[EJ I, #% Y« miR-1180-5p J& Fi 41 A Jes 240 i 32 F A= 58
BE 7745 BH 2 41, 2% B miR-1180-5p 1] & 25 4101 1l 7T 51
NI A B ) 3G 5 IE B AR 28 . RNA IBUEIEH 5
FHBLIR /N 73§ RNA R BE 3 ) AH 960, miR-1180-5p %
Ll FE R /N5 0E RUBL SR 55 HF R A5 B I, X A
SEIG AR 2 Ak o PR R — K 15 B miR-1180-5p
YR FERA B, WSS SN 5 2 TR R &R, 5
) 304 92 36 W 52 miR - 1180-5p 7 44 P 5t 11 51 Fi
Y A KA IVER

ZE L TiR , miR-1180-5p 38 ik S /i 41 i Jes 40 g
H CDKN1A & [ I 38 1K 2 25 9 i) S 14 5 3B FE 112
2%, NETA I R T T SR T — N R
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