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Inhibitory effect of microRNA-29c¢ on proliferation and invasion of human prostate cancer cell line LNCaP

DENG Zhen”, TANG Liang” , JIAO Li, XU Chuan-liang, ZHANG Zhen-sheng, ZENG Qin-song, SUN Ying-hao*
Department of Urology, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[Abstract] Objective To observe the effect of microRNA-29¢ on the proliferation and invasion abilities of human prostate
cancer cell line LNCaP, and to discuss its potential application. Methods The difference in miR-29¢ expression between ADPC
(androgen-dependent prostate cancer) and AIPC (androgen-independent prostate cancer) cell lines was observed by real time
RT-PCR. MiR-29c-inhibitor(anti-miR-29¢) was used to decrease miR-29c expression in LNCaP cells; then the cell proliferation
was examined with CCK-8 assay, the cell cycle was analyzed using flow cytometry, and the invasive abilities of LNCaP cells
were observed by transwell invasion assay before and after treatment with anti-miR-29c. Results The result of real-time RT-
PCR showed that miR-29¢ expression in LNCaP-Al cells was significantly lower than that in LNCaP cells (P<C0.05). Down-
expression of miR-29¢ in LNCaP cells significantly promoted the proliferation and invasion abilities of LNCaP cells (P<C0. 05).
Conclusion Normal expression of miR-29c¢ plays an inhibitory role in the proliferation and invasion of LNCaP cells, indicating it
might be a new target for biotherapy of prostate cancer.
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P AR AOH 1 1T 5 B R 40 I R LNCaP-Al 2 /X
R ST 5 B AR A I T B R AT R PC-3
o B2 B i AR A Bl ST B B4t s RPMI 1640
KW TCW 4T RPMI 1640 35 35 W 3 11 16 44 13
0.05% % EDTA MEHE BN Gibeo 24 H] ™ il ; i
P o ) SR OBE AL B G 4 138 A A Biological Indus-
try 23 7] (Israel) ; JE i & Lipofectamine 2000, RNA
i85 TRIzol & Invitrogen 2 Fl =i,

1.2 @pi3zd LNCaP & 10 %64 ML ) RP-
MI 1640 5 FF 53+, LNCaP-Al #1 PC-3 & 10%
TG Pk e | A SROME AL LAY G A LT Y TE 9 41 RPMI
1640 HiFRMWAE 37°C 5% CO £ TR %,

1.3 miR-29c ¥tk ey & m 5 4# % miR-29¢ Il
W Canti-miR-29¢) K40 il #7 BH 4 X B8 5 4% 1 iR Canti-
miR-NOW {11 35 3B Y 28 |)L )5 50 43 5 5'-
UAA CCG AUU UCA AAU GGU GCU A-3',5'-
CAG UAC UUU UGU GUA GUA CAA-3', 53¢
R IR iR Lipofectamine 2000 iR 5 & U B 45
e,

1.4 ¢RT-PCR # % LNCaP,LNCaP-Al %7 f miR-
29c #9 & ik TRIzol ik 5| # Bl LNCaP, PC-3,
LNCaP-AT 4L i 5 RNA, LIZEHAEM E miR-29¢
RS, 738 5'-GTC GTA TCC AGT GCA
GGG TCC GAG GTA TTC GCA CTG GAT ACG
ACT AAC CG-3";U6 ¥ 351 ¥)¥ 51k 5'- AAC
GCT TCA CGA ATT TGC GT-3', #% M First-
Strand ¢cDNA synthesis kit ( # K1621, Fermentas)
IR RS S cDNA, Real time-PCR S AR TR
20 pl, H % 1 pl cDNA,10 ul SYBR Green Mix
(2X) (SYBR Green # K0221,Fermentas),1 ul H
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ATT TGA AAT CGG-3'.1 pl miRNA i 51 ¥
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HEE 3 WP E, 4R A EENYS U6
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HEEARA R A G
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M 4% 2 XX10° A di L /FLAE AP T 96 FLIG FR b . I E 3
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WL GBI FRA6 T8 37°C .5 % CO, S M AR
EAE TR EIR., SERFE 1~5d 20,
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Bl D A R G 2 A0 A K i £k
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AT 75% LB, F 4°C e i, B0 4R 4
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% 50 pg/ml WAL Z B (PD) 100 pg/ml RNase A,
0.2% Triton X-100,4°C #YEWFF 30 min, LLbR
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A E0 L 25 5 48 A B 4805 R Mod-Fit 438 #7 .
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BRI B AN S BSA Y G I T B 5 R,
AR R 1X10° /ml, BRI LR 200 pl A
24 fLH Transwell /NZE, 24 FLAR T ZE A 500 nl
B 15 Y0 LATE M ok | SROME A B 4 G A i v 1 JC 9 4T
RPMI 1640 K7 72 M 5 9% 32 h, B4 25 M R 3R B
JH A 28 48 2 35 IO e R 5 N AN L 4 9% 22 3R RS T
30 min,0.25% % S 55 ¥ 4 €4 30 min, i ] IE#
B AT LSRN IR, R T 3~5 A WL BT 47 40 g
T, I SROF 08 - T 581 0 Hr

1.8 it ar KA SPSS 10. 0 B4 4b #EEHE
B BT AT R DL ok s ROR L B FEAR BB
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K4 KV () H 0. 05,
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PC-3 LNCaP-Al LNCaP

Relative expression
S = N W s N

B 1 miR-29¢ 7 PC-3,LNCaP-AI #0
LNCaP 3 A R P HEN RIEE
Fig 1 Relative expression of miR-29c¢ in
PC-3, LNCaP-Al, and LNCaP cells
* P<C0.05 vs PC-3 and LNCaP-AlI cell; n=3., x=ts

2.2 miR-29¢ # % J& LNCaP %8 b miR-29¢ #) 48 %+
)ik % qRT-PCR &ML E (E 2) IR : anti-miR-
29¢ A B i [ AR LNCaP 40 N miR-29¢ M & &, 5
miR-NC # I AT FEAIL 70 % (P<<0. 05)

1471
12F
1.0
08r
06
04F L3

02} ]

0
Normal  Anti-miR-NC Anti-miR-29¢

miR-29c relative expression

B 2 miR-29c #P #l4 B& {K LNCaP 40 A8 /] miR-29¢ By K%
Fig 2 Anti-miR-29c¢ decreased expression
of miR-29c in LNCaP cells
* P<C0. 05 vs normal and anti-miR-NC; n=3, r=*s

2.3  miR-29c 47 % M s+ LNCaP %1 g 3% 75 49 %
i CCK-845 3 ( 3) o . M X B4l 5 1E & 40 i
XTHRZH LNCaP 40 i 3 56 JC 22 5 5 5 B P x5 B 20 A
o, S22 LNCaP 20 i3 58 5 58 (P<<0. 05) . 4%
FOAINH miR-29¢ AT 338 LNCaP 41 M 75 25 i i &
W TR GERE T .

1.5¢
—A— Anti-miR-NC
—&— Anti-miR-29¢ *
2 L2 F —0— Normal x
)
o  09F
i
O
© o6
03r
0 1 2 3 4 s
Time #/d

B 3 miR-29c¢ M & ¥R # LNCaP 40 i3858
Fig 3 Anti-miR-29¢ promoted
proliferation of LNCaP cells
* P<C0. 05 vs normal and anti-miR-NC; n=3, %5

2.4  miR-29c # #) # *F LNCaP 4% f& B £ 49 %
o BRE ORI LE A S+ Go/M Al
(42.1740. 426) %, & T X B ZH LNCaP 44 i
[(23.64+1. 0000 % ], ZRHA G E L (P<
0.05) &5 B AZ /R 10 LNCaP 40 i8 miR-29¢ ik W
BAEHE T LNCaP 44 K,
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EN 25 F
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Anti-miR-29¢  Anti-miR-NC  Normal

4 miR-29¢ ¥ ¥ 3¢ LNCaP 40 A & # &9 5
Fig 4 Flow cytometry assay of cell cycle of
anti-miR-29c-treated LNCaP cells
* P<C0. 05 vs normal and anti-miR-NC; n=3, x=*s

2.5 miR-29c #H #3F LNCaP %8 a4z £ 8 H 09 %
o) Transwell LG5 R (F 5) X . YT anti-
miR-29¢ #Y LNCaP 4 Ml 25 i 8 B 1Y £5 i 2 T 5%
anti-miR-NC fJ 40 M8 (63. 04+4. 6 vs 32. 3+£2.5,
P<C0. 05), %5 R UL WA H miR-29¢ ik Al F
LNCaP 4 i 122868 7] .

2.6 miR-29c e A ey £ M F RN R £ &4
o s AR B 5% 5 FE microRNA AU M 3
www. mirbase. org 3 miR-29¢ I AR A, &
MEE LS HEAMWMILHEE 684 .45 H Gen-
Bank #4815 B A G FE I A9 (5 8. FO00 &5 51 (3%
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FHFFE K B miR-15 F1 miR-16 3 [H {7 F Y @ {k
13q14 DX 3k, 17 13 5 Y (o 1A g R — 26 4 A7 35 [A] 1) 5k
K5 BB KA kR VA 2, Boni
250V S S RS BT 5 R 40 I miR-15 Al miR-16 1

2635, IEH] miR-15 1 miR-16 1Y &4 0 DL 3% 58 7 51
JiR 9 20 M B4 A % AR 2R A R AR W 2k AT O I BE T L O
AR T SR A AR 0 A L TR, R Il PR Sk 2 B
TR IT HTH BRI B A W R AR A T AR

80

60 |

40

Cell invasion rate (%)

20F

0 — T
Anti-miR-29¢  Anti-miR-NC Normal ©

B 5 miR-29¢ # & #3858 LNCaP IR R ERE N
Fig 5 Anti-miR-29¢ enhanced invasive ability of LNCaP cells
A: Anti-miR-29c-treated LNCaP cells; B: Anti-miR-NC-treated LNCaP cells; C: Untreated LNCaP cells (normal). Original magnification; X

200. D: The statistical graph of cells invaded. * P<C0. 05 vs normal and anti-miR-NC; n=3, 7=+s

F 1 miR-29c FIEMNHSEER
Tab 1 Some target genes of miR-29¢

Gene number Gene name Function

004295 TRAF4 Activate NF-xB

001418 DBC1 Anti-oncogene

001003943 BMF Bcel-2 modifying factor
001259 CDK6 Regulate cell cycle

005259 GDF8 Regulate cell differentiation
001448 RAB30 Proto-oncogene

miR-29¢ Hi 5L 7E MR G0 Pk Yu 50
RIEHIEA K, Z 5 R & B SCER i IE T miR-29¢
Z: 5 Z Ry sl SRS Y & AR R R G R L s IR
R e L N S R R
Jeg 24 Stamatopoulos 25U ERRE 110 ] 5 Kk
S 72 A A B RE VT & B miR-29¢ AT R 18 1 ik
2 A I Y T A AR L AR D R PR B SE . Pass
SE AR miR-29¢ A AR S S 1 i BEE [ B2 9 A
(8 i 5 PEAG PR -, O 78 4 LK P IR SE T 3R AT
R AT e A M i 35 08 (R 28 LB R R e BE AR AR
WFFE 45 RAAT .

B P9 H % miR-29¢ MBFFE 8D R 52 miR-
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s, AR SR A G M 2t L LR A
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B AH miR-29¢ J& , 28 17 % B 4 40 A 2502 X R4
) 2 1% (P<C0.05) , 25 R4 /8 miR-29¢ H A #) il
LNCaP 4222088 T, HAh, AR BE5E i 3 2B
R R X miR-29¢ 1Y T UiE 8 3 R D EHEAT T
T, A B T — 2 5 o R A R AR G R I
oAk AL ST SR T A IR

2 bk, miR-29¢ B9 1E % % ik A7 A T 30 il
LNCaP 4 g (43 5 #4228 , 7T AR S 15 91 Ji 968 28 90A
ST YT TEAE AN,
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