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[ Abstract ]| Background and purpose: Long non-coding RNA (IncRNA) could be an important player in
cancer biology. Recent studies showed that IncRNA PCGEM1 might be important in the regulation of androgen recep-
tor (AR) signaling pathway. We tried to observe the expressions of IncRNA PCGEM1 and AR in prostate cancer, and
investigate their role and significance in prostate cancer genesis and progress. Methods: The expression of IncRNA
PCGEM1 was observed in prostate cancer by fluorescence in situ hybridization (FISH) technique. Then detection of AR
was performed by immunofluorescence histochemistry methods. Their co-effective role was checked by RNA pull-down
technique. Results: Compared with the AR-independent cell line such as PC3 or DU145, AR-dependent cell line such
as LNCaP showed much higher expression of IncRNA PCGEM1 (P<0.01). PCGEMI1 and AR could be co-localized in
most of these prostate cancer samples, especially in the metastasis samples. Moreover, androgen deprivation promoted
the translocation of PCGEMI1 into nucleus. RNA pull-down results also proved the co-effective role of PCGEM1 and
AR. Conclusion: This study showed that IncRNA PCGEM1 was highly expressed in metastatic prostate cancer. It was

related to the progress and malignant behavior of the prostate cancer. Its co-localization with AR may play an important
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role in prostate cancer genesis and progress.

[ Key words | Long non-coding RNA; Androgen receptor; Prostate cancer

LT, M E R BT s
FEARAETE R0 R E RS, X AT e B o AT
X TR E AR WA B = AT T . DhREIE A
Y o R R, S5 N 5k
(4 R ZHOEAERISRNA L B, AR
A PR 2R A1 Y T A 56 0001 A KBk
4 FBRNA(long non-coding RNA, IncRNA) 2/
SR, X LEIncRNAM IR A i . B2
FIIEHE LB, IncRNAR] DL7E A9 3% 40 i 4= K
O TR U A S T T R PO, B R
IncRNATE [ivIgg A5 42 rp i 78 1) S5 224 AN A7 AE
IncRNA Loc285194 5mir-2112Z 8], DA FIncRNA
GASSHImIR-21Z A “Ta4k NIHRNA” (i
LA BRI, T IneRNAFE P 5 i 2
FEIR BALHN G5 AT T AR

JHEi% Z 2 & (androgen receptor, AR)/ZRHij%
I g S5 P P8 1) SRR YT IR, R R R e
BRI RS . SR, X IncRNAJE TS K 4nfa]
T 3 A g L i 1) B8 19 4= 28 B s ikt
HOREAER, BRTE TS, il , AR
%W, PCGEMIT figilist AR ZHF/EH ), A
FARPURAAFAE L o XFi, ARWFFEE i il R
FRAIEGY, f Bt — BRI PCGEM 1 [ 5L K
KSRGS B G R IR, Wt P
Yoo g LRI, WLEEPCGEMI ] gl i 5
AR HAE S 5105 Bdia i ik e R .

I Y S ¥ AWIRFN

1.1 R RARARIE

HIZ B LNCaPA bk, R H & A 5%/ N
IMLH FRPMIT 64035 57 H 15 55 o PEEEHT 51 i
LNCaP 4l it 47 40 i f= 22 S g b o o S50 40 it
43 %f B 4H S shRNA-PCGEM 140, HARIRAE )y
BZRSHECR [4] o GRS R BRI
FRALRA, ARSI AR R YR L6, T
iEWY61.2% , SRS g AR A 14451,

GSTEHI{ET.257(6~1041), EHJ4ERRS8.6%

PR ZH Z [R] FR A AR IS 45— R IR 25 S JCGe 2 A
M(P>0.05), FrA R BRAFEFE AR 18 H o PR BE IR
= I A 5 o

1.2 LR AXEEREGEEN R (real-time
fluorescent quantitative polymerase chain
reaction, RTFQ-PCR)#il]

i &K FHHPCGEM 1 JRTEQ-PCR Y [ #7514 -
TTTTTGCCCTATGCCGTAAC, GGAGACTC
CCAACCTGATGA., HNZMB-acting| Y551
#: 5°-CATCTCTTGCTCGAAGTCCA-3",
5’-ATCATGTTTGAGACCTTCAACA-3’,

RTFQ-PCRA:IM FH Trozol(Gibco/BRL)—#1:
FEEK R AL MRNA 2N G RN &
RNAZFEE, HLO0.5 ng MRNAM TRt ik
SERZR10 pL, A1 pL MuLV U SR RIAH
MIZE . 1 pL cDNA J TPCRY 1, SRR
25 uL, @& pL B RIESI9 . 0.25 uL DNAR
A B RN A M, PCRIGASECH: 94 C
I min, 55 °C 1 min, 72 °C 1 min, B-actinf
PCRIGHAZSHH: 94 °C 45s, 55 C45s, 72 C
45 s, H30MEH,

1.3 HHRIEMZE3 (fluorescence in situ
hybridization, FISH)R %Yt 6 & A 4340 40

13T LNCaP 4l e i1 T FISH R 4 i PCGEM 1
20 M A . SR R AR ICHILNA K X
PCGEMIE4H(JE%]: T+T+T+TCCAAAGGG
+T+CCGCTGTCCCTG+G+A+G), E5 E/N
FHTSA™ ] £ (#24) Mz Alexa Fluor 568(Life
Technologies), AV JEEE4 um, & A
2K, RS EEREATYRER G, B2
MRS, HIALRSISHE SR [ 5] #F
7o SEMFISHE )5, i —P 0 HARGUA AT
RSO LY, AU e A RBTARZ 5
BEBUR, TAEMREEL : 300, DABRE, FRAKS
XPEbgea, SRAILFESURIOE =P, Bt A
g% A AL Y 2 BT 3 LA 2 0 FE P 21 200 A fe



322

RS, 4. LneRNA PCGEMIFIE R 2 AFERTA Adas Hh i) 3 67 335 R AR 7 X

PEXTHR, DAPBSARR —HUMBAPEXT B
1.4 RNA pull-down#&il
J i PCGEMI1 5 AR Z [H] 7] fig 77
FEMMEER, WET7T-PCGEMI R
e ¥ %) . TAATACGACTCACTATAG
GGAGGCACTCTGGCACCCAGTT;
GCGGCCGCGAAATCTTTAATATTTGTTA,
Wi FIRT7-PCGEM I BRK 4T #E47RNA pull-
downi %, Fri%#|pull-down ¥ 17HEH
[ J5T ] ENiEie(Western blot) KA R A PEHTIAAS:
W, BAPIRZ IS S0 [ 4-5 ] 17,
1.5 ZitFAbE
K HISPSS 17.08 - Ab 3%, AN [w] 2 ]
TR S5 R AL L A B B K 58, P<0.05k 22
SAGIFE X,

2 4 R

2.1 PCGEM1ZEA [ BT 5! B 2 20 AL ik R BT 51 AR
HALRPEIRIE

TF 7 396 188 AS [) 218 280 %) iy 57) AR 98 200 B Ak
FLFFLNCaP(ARMAGIE) . PC3ZDUI45(IEAR
HeAirE), i RTFQ-PCRAMPCGEMITE ik
AN TR R P i kK, R A, HEE
AR PE AN ek PC3EX DU 14540 v, LNCaPf#)
PCGEMIFK LKV E it m, ZRAGI#E
SL(P<0.01, E1A), 5RMERTYIE LR, %
R PRI e 41 b Y PCGEM 1 ik /K - i 3
e, EFA8HEEL(P<0.01, EIB),

»N w S W
=] (=] (=] (=}
| | 1 |

PCGEM]1 expression/folds

—_
=3
|

0 PC3 DU145 LNCaP

2.2 PCGEM1ZELNCaP4uBtH IR E EALL K
EHEEBNEI

18 o A 51 AR R AR M AR LN CaP4n s, i
FISHE R % ¥, PCGEM1 3= 24341 7F 20
Mg, DR Gl R R A
RhFRS, R4 PCGEM ik K1 I 2 42
=, FFEAT UK B E W PCGEM1 43, FISH
Kl 7, 4AEPCGEM 1A S 140 45 T 41 it
¥, JUHER/MES T, 5 ARBY R G a4tk
FEARTI AR, R AR S R
i EPCGEMIMARIL E M B4 (F2), R
PCGEM 1 FIAR: 5 v i) REAFAE — 3 WL IR/
M2 5Hi8 IR
2.3 PCGEM1ZERIFIBREARPHFRIER SR
RAFHERX R

N FISHE: ARG & B, 1 51 i 6 4121
HPCGEMI ) 3R 1K 5 g X P 7R B b 25 A G
5 R MR R A S A, B RS s R
PCGEM 1Kk /K- #Em , PCGEMIR KA
SR LR . Fe R ARG, TR
FES MK WA L R B, R RS MRS
ISR A0S T PCGEM I K3k K P4 s, kB
L ERPCGEMI1 57, FISHE I 7%, 4ifart
PCGEMI B & 90 T4 . 175 AR AE
Yo g 7 AT T DL & B A% M i 20 o 5 R
i E YPCGEM I ARSI E (i B4 (1K13), #E—
A 7RPCGEM AR W] REAFAE & 1L RIAE
M2 S5Hi5 e,

20
15

10

M1 expression/folds by RTFQ-PCR/folds

1
Benign MET

GE!
o

B 1 LncRNA PCGEM1ZE7R [ 25 BY A 51 AR 4 Ak R B 3R 3%
Fig. 1 Expression of IncRNA PCGEMI in different prostate cell lines
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Fig.2 The expression of PCGEMI1 and AR in LNCaP cell line, and the effect of androgen deprivation detected by FISH
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Fig.3 The expression and co-localization of PCGEM1 and AR in prostate cancer tissues detected by FISH
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Fig. 4 Interaction of PCGEMI1 and AR detected by RNA pull-down

W B 25 0 BT 2 R AT 5 0 A
3 W ® P07 EC S AR R S T B
[11-12] _ [13] .
LneRNATHE RS LA MR IEE oV CHRANRIL T RICTBPI-AS © 5 93
%5ﬂ@1/|\&1/l\uiﬂgﬁﬁ %//ﬁ_E [6] LnCRNA _‘ﬁﬁ’ lnCRNA‘[ﬁHb@@Jm]ﬁﬂHEP@E/‘JVEFH» ﬁn
et ey or gt ORNA PRSI 2
NEGY . . =R XN P lRIRYiN N L ke I
RNAZE 4 B 1 B 25 5 SOM i 2238 1P Z%ﬁ?ﬁﬁmmw{gﬁ%ﬁﬁ%ﬁ%kﬁ
o5 B E D PR I & . PR, IncRNA C i
R e AR 91 BB 0BT T, L3
ﬁ”f =mE—4M;mMEﬁﬁiﬂﬁ% FEAHTTIS . KRIOPIFEY], —8E
) SRR ‘ L ETTRARIARAH G AT, SO R A O 2
BUEER , WPCAT- LR g 5 i 40 i 484 5 ) i e [15] .
P A AT SPThE 15 ARSI X T B
G B SR VR R, R S AR S 0 A A AR .
| ! (R T S RS T B, T T
S R LA R B4, PCGEMI7E SR
RO A ), e o AR R R AR



(b@DJZAER L) 20164E526554

325

HETE T > AR w4 &8, LncRNA
PCGEMI1 5 ARMFRIAETE B IHTE LR, &
7RPCGEMI 1] R 43 45 AR &5 75 LA o

AHIF 5 3 2 FISHE A K % BH ﬁﬁﬂﬂ%
T2 PCGEM I 35 5 igd WG R B
FHE PCGEM1E@%ii'%ﬁum%@%%é%%ﬁ
FE . RS RNIG R 43I W A OG . XTPCGEMI
FTARTERT 1 B g v A 22 28 10 e 7 4G & 21
PCGEMI1 5 AR [B) {7 7F — i F& B 19 26 5 o BH
%o Pk, PCGEMI3IA 5 Hig g i) W o
B M AR R A K, PCGEMIFIARTERT S it
ﬁ%@iﬁtﬁé@ﬂiﬂi%% PCGEMI1MIARA . AE

L [H 2 5005 R A0 o R KRB EE RS
Jtt , FISHE RKPCGEM 1 FIARZ 5 I M
N1 L AT BE A iS4 i g B LIS I R
Il PRIGY T 1) B G AR o

A5 1 5FPCGEM 1 5 i §1) i i i F5 52
M 25 A A 5 ED?%PCGEMI’%ARH%HE{’EFHN
FITB) B (4D e PR3 S o 3k Sy il 22 39 18 e R Iz FH
M, ALFE K BB AL B A WAr i A Ko
TR RS AR T ES AR

(& % X W]

[1] HANAHAN D, WEINBERG R A. Hallmarks of cancer: the
next generation [ J | . Cell, 2011, 144(5): 646-674.

[2] WAPINSKI O, CHANG H Y. Long noncoding RNAs and
human disease [ J ] . Trends Cell Biol, 2011, 21(6): 354-361.

[3] LIUQ, HUANG J, ZHOU N, et al. LncRNA 10c285194 is a
p33-regulated tumor suppressor [ J ] . Nucleic Acids Res,
2013, 41(9): 4976-4987.

[4] ZHANG Z, ZHU Z, WATABE K, et al. Negative regulation
of IncRNA GASS by miR-21 [J ] . Cell Death Differ, 2013,
20(11): 1558-1568.

[5]

[6]

(7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

YANG L, LIN C, JIN C, et al. IncRNA-dependent mechanisms
of androgen—receptor—regulated gene activation programs
[J ] . Nature, 2013, 29(7464): 598-602.
HANAHAN D, WEINBERG R A. Hallmarks of cancer: the
next generation [ J | . Cell, 2011, 144(5): 646-674.
WAPINSKI O, CHANG H Y. Long noncoding RNAs and
human disease [ ] ] . Trends Cell Biol, 2011, 21(6): 354-
361.
SRIKANTAN V, ZOU Z, PETROVICS G, et al. PCGEM1, a
prostate—specific gene, is overexpressed in prostate cancer.
Proc Natl Acad Sci U S A, 2000, 97(22): 12216-12221.
PETROVICS G, ZHANG W, MAKAREM M, et al. Elevated
expression of PCGEMI, a prostate—specific gene with cell
growth—promoting function, is associated with high—risk
prostate cancer patients [ J | . Oncogene, 2004, 23(2): 605—
611.
FU X, RAVINDRANATH L, TRAN N, et al. Regulation
of apoptosis by a prostate—specific and prostate cancer—
associated noncoding gene, PCGEM1 [J].DNA Cell Biol,
2006, 25(3): 135-141.
KOTAKE Y, NAKAGAWA T, KITAGAWA K, et al. Long
non-coding RNA ANRIL is required for the PRC2 recruitment
to and silencing of p15 (INK4B) tumor suppressor gene [ J | .
Oncogene, 2011, 30(16): 1956-1962.
YAP K L, LI S, MUNOZ-CABELLO A M, et al. Molecular
interplay of the noncoding RNA ANRIL and methylated
histone H3 lysine 27 by polycomb CBX7 in transcriptional
silencing of INK4a [ J ] . Mol Cell, 2010, 38(5): 662-674.
TAKAYAMA K, HORIE-INOUE K, KATAYAMA S, et
al. Androgen-responsive long noncoding RNA CTBP1-
AS promotes prostate cancer [ J ] . EMBO J, 2013, 32(12):
1665-1680.
HUARTE M, GUTTMAN M, FELDSER D, et al. A large
intergenic noncoding RNA induced by p53 mediates global
gene repression in the p53 response [ J ] . Cell, 2010, 142(3):
409-419.
LIU L L, XIE N, SUN S, et al. Mechanisms of the androgen
receptor splicing in prostate cancer cells [ ] ] . Oncogene,
2014, 33(24): 3140-3150..

Yk HI: 2014-12-15  &RIH: 2015-02-12)



