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PIncRNA-1 regulates Androgen Receptor by Sponging miR-141-3p

and Its Effect on Proliferation of Prostate Cancer Cells

YANG Dong,ZHAO Peng-cheng,MA Yan,MA Jing, REN Le,HE Zhao-hong
(Henan Cancer Hospital, Zhengzhou 450008, China)

Abstract: [ Purpose | To investigate the mechanism of prastate cancer long non-coding RNA1(plncRNA-1) in regu-
lation of androgen receptor (AR) and its effect on the proliferation of prostate cancer cells.[ Methods] The expres-
sion of plncRNA-1,AR,miR-141-3p in prostate cancer LNCaP and PC3 cells were detected by qRT-PCR and
Western blot. The distribution of plncRNA-1 in LNCaP cells was observed by fluorescence in situ hybridization
(FISH). Coimmunoprecipitation of plncRNA-1 and AR was detected by RNA pull-down method. The plncRNA-1
shRNA(sh plncRNA-1 group) and negative sequence(sh NC group) were designed ,synthesized and transfected into
LNCaP cells. LNCaP cells without any treatment was served as blank group. The plncRNA-1,AR,miR-141-3p
levels in blank group,sh NC group and sh plncRNA-1 group were also detected. And the proliferation of LNCaP
cells in each group was detected by MTT. The dual luciferase reporter gene system was used to confirm the corre-
lation of miR-141-3p with plncRNA-1 and AR. [Resulis] The plncRNA-1 and AR levels in LNCaP cells were
higher than those in PC3 cells,but miR-141-3p expression was lower (P<0.05). PIncRNA-1 was mainly expressed
in the cytoplasm of LNCaP cells,and was not significantly enriched in RNAs coimmunoprecipitation with AR. The
dual luciferase reporter gene system showed that there would be the binding sites in miR-141-3p with plncRNA-1
and AR mRNA respectively. After down-regulation of plncRNA-1,plncRNA-1 and AR levels in sh plncRNA-1
group were decreased and miR-141-3p level was increased compared to blank group and sh NC group (P<0.05).
Moreover, the proliferation activity of LNCaP cells in sh plncRNA-1 group was also inhibited. [ Conclusion] The
study shows that plncRNA-1 protects AR expression and its activity. Down-regulation of plncRNA-1 could inhibit
the proliferation of prostate cancer cells LNCaP by sponging miR-141-3p.
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IR 0 & KRBT 4% Bk T 5 g ik
FI BT RNA 5 5% 55 A7 68k, AE %% RNA (non-
coding RNA ,ncRNA) 7F H it & % 5 CHAE R,
F)HAT ML, K FE ncRNA £ 465 1K 55 15 5 5
RNA (long non-coding RNA,IncRNA), /53 RNA
(micro RNA,miRNA), f&FEH 4%, Ll IncRNA £
UL, 25 &5 ncRNA 9 80% 7472, LncRNA 5 miRNA
ARAAH B, A LR AT WESE R, B4 IncRNA B
A N TEPE“miRNA I 45 W 1 D 6E 40 5 mRNA
TP PELS G miRNA, SE M H miRNA 1Rk KR
T AR N A PR, 2014 4F | Lee 2542 5 8 IR
TR I 5 PRLGES e A B A B 328 118 50 43 A T 91 e s 2 41
H 23K 5 5 1Y IncRNAs,  H A i 81 i 9 40 20 K B
JE 4% RNAT (plncRNA-1) & 35 559 55 1E & 41 21 8]
W EE, AL, Cui 5% #10 & B, plncRNA-1
T 5 28 AR T B R A L R v i SRR B R
LA G 50 B g A0 L, HE D plne RNA-1 76 B 38 35 0 0
P T 51 B8 1) T 3 3R AR AR e b o R b ] R R
FH—E AW AE R E R LR A AL H] AR
RRESL, AT A AC R A, A8 i miRanda 2
S AR 7 2 miR-141-3p AT S plncRNA-1
A “Se e PE P IR RNA” TR 56 & |, R LA B 52 1
% plncRNA-1 J& 38 i W% B miR-141-3p AL 52 )
4 % 521K (androgen receptor, AR) A £ ik | I 18 1 —
Z) S UESZUTER plncRNA-1 % LNCaP 4 g 34 51 |
228 e AR FRIKBYF , TS T AR I
I7 ALV A AR AR

1 #REFE

1.1 EEMBSEF

NP 985 3R A0S T 47) R 4B AR LNCaP A
LT B A R PC3 W [ b E R B i
AR B SERT AR A, TR D H A PR R
7. RPMI1640 X5 3% 56 459G 4 L7 (fetal bovine
serum, FBS) , # % R /5% 8 2 WL (Gibeo 24 7] ) ; TRI-
zol &b RNA $2HBGAF] 40 i 4% Y4 i 7] Lipofectamine™
2000, g HT 5 £ & e £R (MTT) X 5 (Invitrogen 2
F] );0ne Step PrimeScript cDNA Synthesis Kit i %
stk Il & A1 SYBR Premix Ex TaqTM I i 7 &
(TAKARA 2~ @] )5 R AAEY ZARIC K LNA J2 L
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plncRNA-1 %} sh pIncRNA-1 J¥%1  BH 4 TC 7 13 51
) 4t Ko P 51 % 5 Z5 48 1 Genepharma /A H] 5 i ;
RIPA 24 #E BCA & I 57 & TSATM i 71 &
(P A28 W) s AR Sebt A5 5 B BT AR F1 2 Bt
R BAR 1 A AL AR — T (GAR-IgG-HAR) (Abcam 2%
Al) . RIP X7 & (Millipore 28 & ) ; %6 6 2 i 4 4 3
PSR & R = KA H]),
1.2 SLWAHE
121 w3

¥ LNCaP ,PC3 4t g 535l 5 7= 7 & A 10% FBS |
1001U/ml 7 -4 5 2 AP AT RPMI1640 15 7536 1
FEAAMI :37°C,5% CO, MU FR46 , W H 0458
fitf 1% 7 U, o5 240 R 3255 31 709%0~90% BB AR . I
EXTHOI AL K 0 B AT R SR 555
122  EB3%E% % PCR(GRT-PCR)Z4M plncRNA-1
Fo miR-141-3p Ak ¥

TRIzol ¥ H2 B M B RNA, BRI 40T . B
FOAREEE I L VKA N RNA S8 38 1 | 2R 58 Ao e 6 i
THEE I RNA ¥ W )1 % B2 (optical density, OD)fH , #5
OD 2600/ OD oy HLAE N 1.8~2.0, WA 5L A 4%, 7l T
JE S Sy K AL RNA 0% 558 ¢DNA, vk
Beil 10wl PCR SBAR R : b FUFT 104 0.2nl+2x
SYBR Green I Msater Spl+cDNA FAR Tl +if 7 22
Bk, ZEBEEIT 95CH Y Smin, 95°CAE P
5s5,60°C i & 30s,72°C 4L fifi 30s,36 16 ¥F J5 , A
60°CZME Tt 2 97°C, T4 LM IF W R 5O 1F % , £
Jif#MZE . PlncRNA-1 Al miR-141-3p 43| LAGAPDH
FUNGF U6 ME RS, DL 27 RoR H 5L A9 AR
X Rk,
123 3% % &A% % X (FISH) # & plncRNA-1 3 %g
R 5E Ak

P MIC F (55.3% 7 ) H 4% 2 R W [ % |, PBS
e 2 R B WS RORHE T AN T R4 . H R b 3
Smin, PBS ' ¥ ;0.4% TritonX-100 At ¥ 15min, PBS
vk, B B K AL 15min, PBS w1k ;4% %2 588 W
[ %, PBS 11k ;0.25% & R it 4b 3 10min, PBS M3
JElE T BB T b, T InAe s i ik B
Lh, JFHNAE Y ZARCHY plncRNA-1 54T 28 W &
16h, SR J5 T NG E BE FR AR 0 A BT AR ) R PR (1:1000
i B ) Ak 22 22 22 16h, 1% N2 6 AR 10 1 — 5t (1:2000
i e ) , H DAPT G 4 i A% 5 7 2 ' b 1 s B Wge
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1.2.4  RNA pull-down # ] # T plncRNA-1 #= AR
ok A

& T7-plncRNA-1 B RRIRER , #4E RIP 57 &
Vo AT HRAE B A5 21 pull-down F= ¥4 7 8 H
22 E[1E (western-blot ) K
125 #BES5

P4 BE A K (%) LNCaP 20 H BT vk b, i A i
fitd 24 f# W 10min, & A~ 52 % o 2 % B Ambion
PARISTM 50 & i 47, W 4% W, 3000r/min 50>
10min (B .02FE42 N 10em) , B AT, UL TE R4
FE AN R CE T KIS R e R 4 1E
— 3, BT KB, $2ECRNA Jfi#17 qRT-
PCR.,

1.2.6  Western blot #5# M AR & & & A&

W X B0 AR K B9 LNCaP 40 (1x10%ml) , il
ATIA (1) RIPA 24 fife 0 $2 B4 A B 2R (R i o B
Bradford ¥ X} 7€ 8 H & ., #E17 10% SDS-PAGE
HLUK K5 85 25 B 2 PVDF BE L% AR ik
(1:200 i B )4°CHE IR L . TBST BERE , A —Hi %
R, VR, BUE R M ECLIRH 85 Smin, LA
GAPDH /N2, LLIOD gy /TODgappn 778 B2
gk
127 ®RAEFERE KR EN plncRNA-1 % £ 2
JREL 6 R F B

i ok A W oE A BV BN plneRNA-1 #l miR-
1413p WA LEFH], R Xba I #1 Fse 1 (10U/ul)
X pGL3.0 % ) % Mg 4 5 AR 47 WV, 7E T4
DNA # 22 VE R B35 6 19 plncRNA-1 531 %
2% pGL3.0 ik [ JF b ATd 3G, R R 58 A8 5
RN &5 G 0L ST PN AT 548 F 33 plncRNA-1 28748
JkE, I plncRNA-1 BF A2 Bk | 2848 ks 43 ) 5
miR-141-3p mimics 55 Y 41 | f5 23 VE Hic IR
GULH B #ETT, >R A Promega GloMax™ 20/20 % 5t
AR TS 0 5 S 2 il G e
1.2.8 et Ao s2a

PETT 24h KX FOH 4B K A9 LNCaP 4l (1x107
fL) #MEl 6 fLbh, BT A T-#EHEENIN
RPMI1640 557 5 b 4 240 i 73 o 25 1 6 SR 2 B 1k
XF B8 (sh NC)4H .sh plncRNA-1 41, S 4H % & 6 &=
fL, 25 X B4 LNCaP 40 fE A VEAEAT 4R #E, sh NC
#1 shplncRNA-1 21 LNCaP 4fi 8 4% i Lipofectamine™
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2000 lig o7 A it G 15 B 5 AT i Y Ab B B G 0 R A
OB A4 5 sh NC (37731 .5'-UUC UGG
GUU AAA CUA GGG UCU UGG-3"; TFiif/F5.5'-
UGA ACC CCC UGA UUU UCU CGC-3") H sh-
plncRNA-1( L% %1 .5'-GGG CGA UCG TGU CUA
UUU UGG CGG-3"; T iiF/F¥4.5'-UCC GGU GGG
UCG AUU AAA CAU CGU UUG-3)R& &, IMA %=
A M B FRAR TP CE 6h; RN A& A 10% FBS A
T B WL Y 58 4 RPMI1640 55 F5 M 4k 2 55 5% | $2
4 RNA, 28 qRT-PCR LB UERE Y3508 . sh NC Al
sh plncRNA-1 =46 B B4 nlfg 2t
1.2.9  MTT 45 2m B34 78 76 1

W25 AT RE AL sh NC 40 A1 sh pIncRNA-1 21
) LNCaP 4§l (1x10%4L ) 52470 2 96 fLAR T, &
HiE 8 MEALL, BT 37°C 5% CO, 4 iy 15 3= 44
43 9 85 7% 12h 24h 48h . 72h 96h, %k FL A 20l
MTT, & 4h, 3% L, IIA 200p] DMSO, B8 T
WLEE L 25 SIS s 0L 1 iMake AR /S0 0
WA 490nm Ab (WG BE (A)H o LA IR R] S R AR A
A490nm H A AR, 22 il B[] — 28007 fih 2 ]
1.3 SFZitFEaE

K SPSS17.0 e it 2 Ak AT AL 3 i BTk}
PL (xxs) F s, 47 ANOVA FI LSD-t #5 % ; P<0.05
FRESFHARITFE L,

2 & R

2.1 qRT-PCR % # Ul LNCaP.PC3 £ B ¥ plncR-
NA-1 #1 miR-141-3p RiEER

2 qRT-PCR 3% K I, I 8 2 4K 060 v 40 g
LNCaP 1 plncRNA-1 3 ik &t (3.37£0.74) ] & &
TR BAHT (B AR HRA M) 4 L PC3 (1.00+0.10),
2 A G ETE X (1=8.977,P=0.000) , {H/E5 PC3
4 B AH Lt ,LNCaP 28 MU ' miR-141-3p ) % ik =
(0.75£0.13) WML, ZRAGIFE L (1=
4.311,P=0.001) (Figure 1),
2.2 PlncRNA-1 X} AR FRikHI ST

2 qRT-PCR ¥ # M, %% 44 LNCaP 40 it sh
plncRNA-1 1) 35 J5 ,sh plncRNA-1 20 LNCaP 41 jity
H1 plncRNA-1 3 ik fi (0.45+0.08) W] & &A%, {H J&
miR-141-3p Ay & ik (1.28+0.14) I B 7H i , 55 A
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Figure 1 Relative levels of pIncRNA-1 and miR-141-3p Figure 2 Relative levels of pIncRNA-1 and miR-141-3p
in LNCaP cells and PC3 cells by qRT-PCR in LNCaP cells in Blank group,sh NC group and sh

pIlncRNA-1 group by qRT-PCR
XTHRALAN sh NC HANM LA, 2R A ST 2R X

(plncRNA-1.F=80.527, P<0.000;miR-141-3p: F=14.038, !

P<0.000) (Figure 2), 1fii H £ western-blot 740 , A AR W— - “
{¥ LNCaP 40 ffirf AR A9 3k & (1.67+0.23) B . & GAPDH W — ---
F PC3 48 (0.97+0.18), ZFHGEIT¥E L (1= T ey
6.779,P<0.000) ; i H. sh plncRNA-1 41 LNCaP 4100 |5 plncRNA-1
AR EA R ELE R (0.70£0.15) % Blank 41 sh 257

NC A W FEAR, 22 55 A Gt 2 L (F=17.291, P<
0.000) (Figure 3),
2.3 PlncRNA-1 7 LNCaP 28 & 9 % fi

28 FISH 3450, plncRNA-1 £ %22 i T LNCaP
201 J0 #9400 i B, AEL 2 A B A b A /b i3 A (Figure
4), GBI, #E4T qRT-PCR KM, LNCaP 0
40 L 55 plneRNA-1 R 3K 5 (12.58%+1.64% ) B 1
T AN (1.72%+0.48% ) , 22 5B it 78 X (1=

2.0 T
1

Relative levels of AR
(/GAPDH)

PC3 LNCaP

17.982, P<0.000) (Figure 5). ¢
2.4 PlncRNA-1 #1 AR 7 LNCaP 40 3£ (01508 .
=
16 LNCaP 40 ig s il it AR Hri&#E4T RNA pull- Z
down 528, IE A % B plncRNA-1 Al AR £ 3552 (i 81 £z ror _’[*_
%, % Western blot £ 50 0E , IESZ plncRNA-1 A H %;5 1
#5 AR 455 (Figure 6) ER
a1
25 WRAZREBERRESN
0 -
2.5.1 PlncRNA-1 #= m1R—141—3p o ded) = A& Blank sh NC sh plncRNA-1
A H E gi ﬁ TE rﬁ (Www.microrna.org) g *:vs LNCaP cells in Blank group, P<0.05\
plncRNA-1 Fll miR-141-3p A REAYHE M &R . Figure ;
. o ) R Figure 3 Relative levels of AR in PC3 cells and LNCaP
7 N B plncRNA-1 ¥ 515 miR-141-3p HANEY cells in Blank group,sh NC group and sh plncRNA-1
[ AT O e e S L= S S e o) e "l | group by Western blot(A), AR protein expressions in
, N " - s PC3 cell and LNCaP cell via Western blot(B) ,AR protein
plncRNA-1 3"-UTR # 5% 't Al 41 15 5 P50 Sf A6 expressions of LNCaP cell in Blank group,sh NC group,

40 i P9 VR miR-1 41-3p 5 plncRN A-1 [ 0 i ) 422 sh plncRNA-1 group via Western blot(C)
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Figure 4 Localization of AR in LNCaP cells by FISH
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K, vEbE T EFAEAY plncRNA-1 3'-UTR 193 K 41
5 UKL [A] miR-141-3p mimies SH 02 5, DL
T PE B I RS (1.0020.12 vs 0.50+0.10,t=9.054,
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58.13%, 1M 45 2825 7 plncRNA-1 A% 3 A 4 45 ks 5
miR-141-3p mimics 4 QL 2 J5  IF B4 X 9 3R il
TP 7 A B s
2.52 MiR-141-3p #= AR # 32 % 4

T P A A RO R B A R e s AR R AR 3 -
UTR 19 75¢ 5\ i 1 15 J DR 52 A > K 0 248 it oy 3 1
miR-141-3p %t AR AU HIHI/EH] . vakE T HF A5 AR
3'-UTR ) 3 [ 2 45 547 ] miR-141-3p mimics 3
QL2 JE, YOGS PERE U B ES  (1.00£0.09 vs
0.38+0.06,1=16.209, P<0.000) , M # 22 ZE BIAR 3'-UTR
1) 35 R 45 R 5 miR-141-3p mimics SEE 42 )5
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Figure 5 Relative levels of pIncRNA-1 in nuclear
and cytoplasmic of LNCaP cells by qRT-PCR

Input 1:200

Mockr _ pl{l(ﬂRNA:!

RTINS I

70kD R

15[
<
Z.
&=
£ 10 [
) L
£ osp
E
<

0 T

IeG AR

Figure 6 Interaction of pIncRNA-1 and AR by RNA
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HOIF A R Wl V™ L I 52 R (Figure 8) o
2.6 T i pIncRNA-1 3R 3% Xf LNCaP 48 i3 1 38 i&
4 B9 490 1 4 R

22 MTT 35Kz, %% 4% plncRNA-1 shRNA 12h,
24h 48h 72h 96h J5i ,LNCaP 4 i A, 1H 5 5 K

(0.179£0.040) . (0.356+0.079) . (0.428+0.084 ) .
(0.693+0.105) . (0.948+0.167), sh plncRNA-1 Z{LNCaP
200 JY 79 4 5 PR BT AR T Blank ZH 1 sh NC 4, 2
SA G L (P<0.05) (Figure 9)

A 3"-UCAUCGACCAACUUGUUGACAUP-5' hsa-miR-141-3p

1152: 5-GAGCUCAUGAGCAUUUACUGUA(C-3' pIncRNA-1 3'UTR

3 9 i
HUEE T PG5 [ 5, 15 91

A B0 00 AT X MG (LR 4
R URAT R SR SET, E 60
% LB TP ARE TR 6 90 R 1
— BB LT, RO %
W A0, 250 T R A
U AR TP 5 AT 8K
FARIM W Z 19 507 (EE

Gt — B MG IT I, A AT
o3 gk PR 25, 3 0T RE S
Je8 20 M 22 B Ak Shy T 3R AR AKOM
P 19 2 BT B T 9 R A G,
I PR S92 B F 523X 2 5 S50 3 I
RigIT KW 2 R L2
o) FEEH A

U104k, WEEEYE R
- FHARR K ncRNA H# % BLH
- BRI g I (936 97 B 44 T
Bony B Hoh IncRNA 5
ncRNA 19 80% L) I, F& 40 iy i)

Negative control  miR-141-3p mimies 212 70 54T vt % 4 35 T A

Mo 2013 4F, Cui 45527 % il i
RNA I 77 £ AR % B plncRNA-1
T T 51 R 9 20 B v ) H R R

12 24 48 72 96
Time(h)

Figure 9 Effect of sh plncRNA-1 transfection on
proliferation of LNCaP cells by MTT assay
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Figure 7 Targeted correlation of miR-141-3p and plncRNA-1 by dual
luciferase reporter gene system
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Figure 8 Targeted correlation of miR-141-3p and AR by dual luciferase
reporter gene system
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BB Th e, 3F AT RES AR AL MY, (B2 BARAY I
FELHI AW, EARDESE T FRATE B UESE AR MK
HPE 4N LNCaP " plncRNA-1 B9 235 e B i & F
ZHIPT(IE AR HKHME ) 41 L PC3, T H. LNCaP 4
firt AR A 5 T PC3 4, Ry THESE P &
Z AR A R AT T LNCaP ZH i plncR-
NA-1 i3RiA, 2558 & B sh plncRNA-1 41 LNCaP 4i
firfr AR 9 3R 35 5 W] BE AR, i plncRNA-1 X AR
R —E IR

LncRNA H1 T 16 5 5K -3 1 i T 8 F 9 %
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RNA, 85 PR ~p 025 AR (55 40+ 518 )
A 45 5 H A miRNA mRNA A% 0, 55
S8 248 L ) R P A 2 e AR BTG T IncRNA Y
WHoE i ab TR AL B, A2 235 $2& i IncRNA 7] G
J= miRNA M RTRY B, 1 miRNA /& IncRNA & 4%
A fre B A PR T 10 LneRNA I miRNA 9 B4
FHLEIAT R 982 =751 D5 miRNA S 5HE 454
W mRNA; @F:2 IncRNA W] 8 B B miR-
NA ;@43 IncRNA B A “miRNA 45 W K}/ H1
FEARBESE H, FAT13E i FISH A1 RNA pull-down 52
5, & B plncRNA-1 F 23R8 T LNCaP 4 il (1) 44 i
i M A A R A (HE 5 AR IFANFTE
BN, U plneRNA-1 JEANAE H 3454 AR, IR It
AL RE S A BT A2 miRNA | 9F 1 6 45 I ¥
PR I R GA . ABFR P FRATEIESE plncR-
NA-1 EE KK T LNCaP 40 5 40 i 55, ifif miR-
NA T2 2R 11 I e [ A A 2 40 5 12 3K gk g 7
A B AR R AL T A R 2 ] LA

% 18 5] plncRNA-1 1] g i V45 W [ 1
TS miRNA XF AR SZ R 52 M 1 3R AT 38 2o 7
28 B4 J5 (www.microrna.org) i % , & B8 miR-141-3p
55 plncRNA-1 B A7 B AN G B0, IF 28 35O 3 il 3
K425 73 BT plncRNA-1 A #8455 miR-141-3p, A~
AN, 7 LNCaP 40, T 14 plncRNA-1 /) % ik
J& ,miR-141-3p FRiK EEAH NG A0, 358 B 9 % 22 [R] 5
AT RN A PEOC AR L 1T miR-141-3p 5 /i 51 798 40
i LNCaP 345 %% AR ik 1 ¢ R BC 525 b
UESE , MiR-141 J& F miR-200 K55 2 — , 1l 5k
miR-141-3p 1 miR-141-5p B Fl 5l 24 A9 miRNA 1,
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