[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2019.9.1.14.7 ]

liwg p3 Ol paws ) LLLNCRNA

e e e [@
WA e [V el | e Jlo | L (i sl oSl alome LG

690 dles

lws 1 by 33 (LNCRNA) Jssb oS o5 i cWRNA i

VWAV VY callie 5 pdy gu,b

ok 8 a5 9351 eod 2l (093 Luss
Sl ol ol oljT oBils ¢,ol oy ¢ JgSge S5 bj90] 09,5

VPRV OIS allie cl o

7P HE jsbar lisgy Gl 1 25,0 (S Jalse ol a2l s G 1o 05 Ol &5 Sl Slodiz lom «Dliwgyy (b 1SR 9 A
0diiS 8S sl g5 10 i 4y )lg8 ced 1) Sliws o s 4y 00iiS dntians Julse 1 (6 S it idu 4 aes oo plis daled ol 48,3 )18 dalllacs 90

bl jo a8 caul aggtlSe Yo o 5l iy Jsb b (Long non coding RNAS) sl saiiS oS ;e leRNA I golasi (8,m0 anlllae oyl 5l Gan

ol 00y ST g Sliwg .yl s aoz 5l s s 51 (g0ame Elgil (o day595GT L jga95 00iiS oSy Julge (ylgicas LLNCRNA s © (g i At
WS oo Wl Clwg 25 Hesr aild )0 (gads’ Lias LLNCRNA I Lol> slaciigis, a5 wis oo plis 3! Slallas

oS

Bl Ceas . 5 ’.A_AJ‘}}‘

518 sog i Dliwg b

Ol slog)ls anngs j3 p3 Glacd i (nly ogdle
0 &S L e () byl ey D958 iy
el 00,5 e wyls 0,5 Sl slas pS paeas
S Gk 5l il oo & Gl (S sla S0l olulis
5 Wgd a0l L 9 iges S 50 Wie cozled ol 39,
Olprear el lacnl Sl a5 cnl loye3 5 long Coeal
INCRNA (F) 05 o0 oL (30,5 0 g lo Slis
Yoo Lo byl ojluil a5 axts MRNA alie slacoiys,
Uls5 08l oS 3 lse sliilay o] aan 45 ol aigalS'ss
() wd (59 p (95 3,
Jshos oDl b aadyg,d o ol Sow LINCRNA
31 63y 3 I 5 es RNA Lisgs a5 asly ansls g
F) Ngd oo (g IS (6,105 50, ol DNA (laais

Olsieas INCRNA a5 ol sols jlid sasxte Oladlas (Y

journal.fums.ac.ir

doddo

Oy Ol 53 45l S Ol (egs Sy oy

Ol 51 (220 eng S po YL 50 Jdo 4 o Slaay
Ol & e Wlgioe adgl Jolpe jo pansas wlivy
Oieesl s i Jlo o 9> () 005 wal)l8
oo (Prostate Specific Antigen) PSA &lws ,y (colais!
PSA sy 03031 0,8 Jgin |y iy oy (et
by o)l g oSy by onpwl, ol J 0
sdxie Sl Sldlas jo odwlcawsdy waled ol Sliwgy
Ol plEiog; anseis 10 PSA islejl a5 vas oo oylis
Glocgsgizme 5 VS s Ll el ge Oliwgy

YY) el EVE SR R 6@}5.:‘_};[3

Sl olSizils pal amly o Joge STy (ob5g0l 05,5 (oylat 8 a1 ghmnd Sdinns g3
Email: s_ghorbian@iau-ahar.ac.ir Syl el e sl
http://orcid.org/0000-0003-0780-6323

VYAY



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.1.14.7
https://jabs.fums.ac.ir/article-1-1805-en.html

@ /
QD YA Sl Y ol | ﬁ'dul L S ple oKl alons

Ule 9 9yl (pogd Luws sy

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2019.9.1.14.7 ]

o geg5 b she o 1) AR Sl wlgs oo PCA3
Judig) slo ,Silas js S5 Jsows 4 e PCA3 3> S
o4 oo Cytokeratin-18 4 claudin-3 (E-cadherin .3 ;|
I, vimentin  eiilie Slis 5l ol polae 4S5 sba
b o pie sloy5 Ol mizeen PCA3 .(VY) wao oo ialS
5 ey JESl caly S, omisnnl sl e ol 4
So 0l pedle .(VF) wiS oo i 1) (Jobo (Saienr
ol 5 a5 ol oot slgriey PCA3 5 Sloe gl aul )5 Joe
Oliee 45 WS oo Joe ke e (50T lgicas PCA3
omlpe wlyd &b sl 1, prune homolog 2 (PRUNE2)
oasis 50 (10) aas e ials PRUNE2 LSis L RNA
0392 05 9 I PCA3 (oS 5 (b))l by (b
@bl PSA o zhu b awlic ;o TMPRSS2-ERG
plsl 5l ez g bB Lals 4 e a5 g 5bay )l (6
g oo Sliwgy 5900 28 S o g
Sliwgy Gloyw ;o LINCRNA L5y ol sl
ol 5o LINCRNA oo Slee la zis 51 glaods
CLDN3 (claudin 3); .cesl ool ool lis oliwgy

(ARE); androgen-regulated genes Androgen responsive
(ARG); BReast CAncer gene (BRCAZ2); cadherin 1
(CDH1); CTBP1-AS (CTBP1 Antisense RNA); HDACs
(Histone deacetylases); EMT (pithelial-mesenchymal
transition); HATs  (Histone  acetyltransferases);
SCHLAP1 (SWI/SNF complex antagonist associated
with prostate cancer 1); SWI/SNF (SWIltch/Sucrose Non-
Fermentable); VIM (Vimentin); PRC2 (polycomb
repressive complex 2); PCAT1 (Prostate Cancer
Associated Transcript 1); MALAT1 (Metastasis
Associated Lung Adenocarcinoma Transcript 1); KRT18

(¥ J») ((Keratin 18) .

(SWI/SNF  complex antagonist  SCHLAP1
associated with prostate cancer 1)

Sadds a5 Sl Olwgy by colaiz! INCRNA S
Sed oo oy Sl slaglb,w 5l as,s Yo B VO o
Sgdse SWISNF LSLaS Jlailly iiSenn @,k )
s1o; e 5l S olyea 1) SCHLAPL cldllas
b o)l g 00,5 (Bpme Sliwgy Gl o cais
olis el 5 Lol o e Sl lsieay |, SCHLAPL
OA AY) wilesls

VYAA

Siglgsd 5o La Jolo sulS sloan]p eaisS haws
Ol abozsl it Glag)lon ;o 4l QM) (b
Y=V ) iyl coenl Sliwgy g (S g

Oloreds wilgi oo labigiy; 5l (6 ko &5 Cenl cl 32 (2
1S Jos 250l anT B 50 G slo,Silas

HOTAIR alez3l Lgb oS o5 e RNA Lo
@ polie Slivg, by cd,i, 0 PCA3 4 PCGEML
;GAS5 (Growth Arrest Specific 5).ai,ls blLi I glo,o sops
PCGEM1 :HOTAIR (HOX Transcript Antisense RNA)
PRNCRL1 (Prostate {PCGEML1, prostate-specific transcript)
.(\ X&) Cancer Associated Non-Coding RNA 1)

AR transcriptional regulation

Promoter/Enhancer loop formation

PCGEM1 PRNCR1

I'd

N
PCA3 —bl }7 GAS
/ \ Inhibition of binding

HOTAIR SOCS2-AST

Enhancement of AR protein  Co-regulator recruitment
Jrgb oS o5 ale RNA - i

o9, 9 8lge

Oliwg g oyl pw g INCRNA

gy G s 3 s sl Sl lgcas LLNCRNA
51 (prostate cancer antigen 3) PCA3 .aie
3388 Sl Sliwgpy ol iy Sla LS (39 a0
o shs § Slivg, bedl LT axas,s 1938 Jlo
Slwgp syl 790 51 (in ;0 . (V) ol @iS ol
A Ve B2 ol Gl slre 5lme 5o slacdl 4 cos
olols BB oyl s ple ;o a5 Col oo ools oylas yiis
5 ob, AR LS Lo el PCAB 38, o 5l s

a5l Olo wed e GLas 45 ogdoe Jobe ile oS

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.1.14.7
https://jabs.fums.ac.ir/article-1-1805-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2019.9.1.14.7 ]

liawg p3 oo )3 LBLNCRNA

\Y"‘-\/\)Le|\a)l.“.$:r@JbW}lﬂrjbeKiglzdew@

IncRNA

EMT

vim

PRC2 &
KRT18

CDHI S,b,&

IncRNA
SChLAP1

=

ARGs

IncRNA
MALAT1
/\
rj/f,‘a =

L" H3K27me3

IncRNA

CLDN3!
‘_/ lncRNA

AR PRUNE2., NA [Pcaz

POATT Q HistoneDNA
=

Signal!

-~
BRCA2 mRNA 3UTR — 26— [BRCA2

translation

R UL:.: ).»...w.» duS 9 QL..»)j).: “5)).: 039, ‘w‘)S)L: euLmJ
MALATL (Lol duslie ,o o5 slaslllas jo (Y5 ¥B) o
g Sliwgy Olb e adliw (len o)l slaaiges ;o
aS ol ool lis (8T Djgo e gwgm 9 Cade
Sl YL (4295 BB jgbody St g wiges 50 INCRNA
45 ol i hlen o33 50 Ol |, MALATL (YY)
WS o Jos Sliwgy Gloyw o pais Sl laea
(YN

(TRPMZ2 Antisense RNA) TRPM2-AS

TRPM2 5 lize azd, jl a5 ceul <INCRNA S,
2 (V) 00,5 oo oo Sliwg oy )0 5 050 0 (s g3,
ks 0 4y oo TRPM2-AS Gl ¢ alSitylosl Lyl
TRPM2- .55 oo TRPM2 5y Jlad 5 Slisg y o)o o
3 ol iy 25 5 s sl 5 ool shast ol AS
sdslw o 1) sl as 2 aite glooniiyn zwb

(Nuclear  Paraspeckle  Assembly NEAT1
Transcript 1)

licds 45 Cenl Jsho dien LS5 o a3Y INCRNA 5,
lJ‘ as (\‘\) Gl 00 QS’LM"L"M" (ER'a) a u)a)a.».V‘ o\.\.S).:f
WJloy slcdh b anglie o Sliwgn by )3 Gl Gl

journal.fums.ac.ir

Sliwgy b 0 LINCRNA 55 o slopansSe - S

(Sprouty4-Intron 1) SPRY4-1T1

5 PC3 sladshe ,o a5 cul WINCRNA I SO
g mdoies Jubinl Gladsbe & o e sloaiges
SPRY4- (V) ol ouls oS 5 Slivg (oo slocdl
Gleason &lyes b Sliwgy Glboyw sladiges plos ;o ITL
) canl oas ools aseid (V- -F) calizes

5 0,10 0ezg atuna slaspeakle ,o SPRY4-ITL cibgs,
SR adlpls  lopnBon  Opedlyid a8
ool iloy anld o 5 o (serine/arginine-rich)
MRNA  >5,> lye INCRNA 1 el mRNA
ozl Glislio 5 2l sloal B )5 3o sl JsSse
edplis 5 DNA ol (Jobo b2 550 slaile
WNT Sloysly  jewe «SAT1 4 B-MYB .CDK7)
Fslo 15 ISl bl s (HMG2L1  CAMK2B)
(Y+-YY) S oo J 8 |, (ARHGEFL)

(Metastasis Associated Lung Adenocarcinoma
Transcript 1) MALAT1

SMALAT-L (26 ,Sbled waalllae (i 5 ol gl

Sy G g sllely jo 1550 slagys cmagig, Sl o 5102
as ool plas 3l Gldllae (Y YY) aiies jlisle il
ozl (Sl Glaglbw plo o uizes MALATL

VAR



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.1.14.7
https://jabs.fums.ac.ir/article-1-1805-en.html

@ /
N YA Sl | Y el | reidb| L S ple oKl alons

Ule 9 9yl (pogd Luws sy

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2019.9.1.14.7 ]

(Prostate Cancer Associated Non-Coding RNA 1)
PRNCR1

45 5900 Lot 4 Sl Gl solazs] . RNA S
8024 I oudr wgis, INCRNA aii ) Sy lgicas laml o
(FV) ad plolis

(Prostate Cancer Associated Transcript 1) PCAT1

ey a5 Cenl Sliwgy olbyw o INCRNA I S5
(FY) o)l (28 Jobo 42 52 5 o5 b bad o Sl )] (ommis)
(FY) 5,15 BRCA2 zolas b cwsSae bls,| PCATL oLy
wolais b 5 Gy 3l Jshe 355 35040 wrse PCATL
Sloals ylas Sldllas (FF) 595 o MiR-342 3 ,b 5 MYC
g o0l Jbaie MYC 553 ouis da> 5 adlais 4y PCATL a5
Sgb oo MiIR-34a Gan Jlg 30 5l (6,05 i g0
Mi-RNA a5 by b 5 358 0 igels PCATL a5 34
4 MYC cos ©0gd oo Jsho o,lg PCATL  solais!
Ley i PCATL oS was e olis ol 5 oolidl o blke
slas! X0 (FF) 08 oo Ll MYC olass )3 oge Sldoz 5
3l aS s PCAT 18 4 PCAT 7 PCAT6E PCAT oolgil>
Sy AR Sl geaVoie alowgty 5055 Sty
oy ;3 PCAT7 4 PCATE Ly (FO ) oS e
sl SIRNA (6555 5 005y YL Seiliulie 5 adsl Sling
PCATI18 .(F5) g o ooyl 51 G o 40 Jolo u, Lials
Gbedl ,3 g 03gr colaidl Ly Slingy sl INCRNA
Ol gl Ssdee ple Sl Sy Sl
alawly (FV) 048 o0 pulas AR signaling lawgs PCATIS
55 1) Jskew 0B, cuimen g 039y e PCAT18 ;| SiRNA
A oo yhalS

(HOX Transcript Antisense RNA) HOTAIR

DI 3 sate LR 45 ol oudaislis INCRNA
o b INcRNA 5 HOTAIR .(00-YA) o)l b s g4
ol lllas oyl b (S5 ol mbal o Sl
Oygods |, Sl HOX slagys ole HOTAIR as” wilosls
L plren adanlots 5 o9y 00, (ulde o 0 trans
g LSDI PRC2 Jols (15leg,S odiwd s (slrdcgome
dcgee (O BF) WS o asas COREST/REST
5 oS o alies |, H3 gin ¥ 50 LSD1/COREST

plxl | H3 (i YV (05 (405 alite Joe PRC2

4.

o b NEATL (YY) WS oo oukais 1) )55 slIncRNA
Slay5i909 b AiSe p B yb Sl elivg p b )3 (5565

(rlp oo iS00 Joo Sliwgp Gl b Lo lag)
4 a5 0,0 0929 NEATL 5l oYL Zolaw Slisg s oo yo
oaipdlid pl &S Sl wlas 8 59,0 (slaandsSL!
sl Sy G ses 50 NEATL g by 2

59y 05,8 AR LUK L Lo e sleLncRNA
rge &5 WS e Wl 3eSl jLasl o cege o285 (AR)
wid> 0 (YY) 00,5 oo Sliwgy olbpw &8 iy S o0
S 8kes Jlee Gosbo 5l playd liwg Gl ey (ol alas
(YF) ol (ADT) (439,01

(CTBP1 Antisense RNA) CTBP1-AS

s g0 a5 el 59,051 b oudspudas INCRNA S
O 5l i Jutsl (68 sl osliinl 35l 5l g 35 o0 AR Collad
sl RNA @ Jais PTB L s po ialng 95516 alwgas 4
CTBPL-AS a5 o Joe Bun 35 sboysigegy obdon
by Rl g (5 B 039 A atedls Jole 2S5 5l e
Ol RIBl oalp odle 35d oo (5 09y SS9 H9es
b sladiges ,o CTBPL oLy ials 5 CTBPL-AS
o ol el ons gloles Sbiabie 5 adgl Sliwg
Gl il 1 IS ol 45 o 0t salioe aus s slacdly
Lyl gy ooy by 55 souiinns 5 INCRNA a5
(YD) oS e

AR Cled Lgnd 9o Logiins 55 LINCRNA S0
INCRNA 53 PCGEM15PRNCRL 3550 Slig ol
5 Gl bed dge g g 0l e AR 4y a5 wiil oo
5o S @ anly b WK ) Jaes AR alaslsas (5 2255
(VY Y8 598 o Slivg y b s (sl Jskos

(Prostate cancer gene expression marker 1)
PCGEM1

Sliwgy olbyw ,0 a5 cwl lalcRNA I S
(XD 35500 mebas Gyl Lwgi 5 oaglalis
ol Sligy bl i oo s JSla> PCGEM1
il 38l asle govmie il (60,5es Judmiga jz g 04 oo
PCGEMIL(YA) uas o ol |, Sl LS5 o Jahoo ,iS
WS (o0 RS9k (Sl Jobo (B8 SICMYC o L

(F4)

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.1.14.7
https://jabs.fums.ac.ir/article-1-1805-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2019.9.1.14.7 ]

liawg p3 oo )3 LBLNCRNA

\W\A)w\wwwduu@ﬂrye@\sw@

055 o b oyl Su,55 50 oS i POTEF-ASL as
(7 USS) (09) WS oo 5L TLR JLS s

(Growth Arrest Specific 5) GAS5

el &S cwl (5908 0uS S e LNCRNA (SO
039 oz (sillaz b1 AR Jos g 058 o0 (i joia g
WS (o0 285 o «Bam slagy) 4 oz Jlail 1 (5,55l
Ly 5ols 4 pglie Dby (Sl slosho a5 Sbey (F))

celb HOTAIR o>l o ole (OY) Sgi o HOTAIR

g o0 Dty (Sl sladshe prles 9 03 Al
(SOCS2 Antisense RNA 1) SOCS2-AS1
SOCS2-AS1 L .ol antisense SOCS2 axis, jo &dly

15 by 45 SOCS2-AST. sl 5,51 43 dily SOCS2
4 ataly slaobe 0l 580 oo CRPC Jus (slaJsks

vV

o

v Androgen

/ IncRNA

POTEF-AS1

I AR signal N |

\ socsz
= > TENA (socsz)
ar)

Proliferation M |

(TLr3 | [ TNFSF10 ]

Proliferation 7N
Migration N
Anti-apoptosis N

5 SOCS2-AST g s Sliwsgy ooy sl Jshos 0, Linliil esly POTEF-ASL 5 SOCS2-ASL 55,0l oudienliss (sLNCRNA —¥ S

5 Srle sk 4ty il sy eyl sloabasly 50,5 b SOCS2-AST oyl opdle 055 o o sk auby el 39, 5l 256 SOCS2

Proliferation AN
Anti-apoptosis N

Tl FY) wboe a5 o ol o %5l e cons @
G sls ;3 MTOR 00iS ) loe bawgs GAS5 Ly eulas
MTOR 6uS )l oz b o3ls lis Sy Sl
AR 51, Jsko o8, 5 oas GASE Jobu by (al3dl cacl
S >, S oo ke RVIYY la sk s LNCaP cois
@ Cowle o (pl 0 GASS o5 (hesls
adol J>lhe 13 (BT das o 2ol |, MTOR slaoasS e
Gy Cel oSes MTOR slaoacS g «ling,y olb
osliiul Jolo erssins] ial3dl sy GASE mhaws il
K

(Imprinted maternally expressed transcript) H19

ol 05 8 cal sabaislin INCRNA oy 5 o008 51 (S
50 9 3,0 albls KENQIOTL ol 5l 5L olS vo vz s
ol ) 0,5 L3 GF2) ¥ sl a0, Jale o5 ,LS
i3l LIGF2 T g ol g oi, Laals L HI9 T oo
o, g5l cplply sl oads ol jor i o, o3lasl] i

journal.fums.ac.ir

Dgdso i s 3 b sle 0 Cely S oo S y25 1) i

) omioanl g ools (aalidl 1y 05,00 4y atuly 5 oy gumsl sl
Casis el SOCS2-ASL oyl y epdle oS e e
Sl S5 2 U5 Jmaws sy 39,380 sl LS
AR o QL...: as D4 g0 TNFSF10 AJA.?)’| AR lGoa GLDQS

(POTE Ankyrin Domain Family Member F)
POTEF

snd glolis AR & aiusls LNCRNA I S So 1,051
Aan g Hloess (liwg p slo ol s antisense ais, 5l as

sleosen 5l S5 POTER .(09) cwl ool cmsig,
Sy 4 4 sl POTE solgils (glay; Langs o (13508

5 aissl e (sho 0, ilydl cely POTEF-AST
g Sl TLR slo e b ad o 00sogS o sl

AR



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.1.14.7
https://jabs.fums.ac.ir/article-1-1805-en.html

@ /
N YA Sl | Y el | reidb| L S ple oKl alons

Ule 9 9yl (pogd Luws sy

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2019.9.1.14.7 ]

o go CCAT2 00§ o5 o5 o 156983267 GG ISiuix
rs6983267 TT clb> 4 Cuws Cldgy, (pl olo Ll
Gar by oy Lialidl b CCAT2 ol Liglidl 00,5 o
colled s 505 3,b 5l g el ol yad MYC ala 3l syt
ok 2l Cote 52,555 Sl WNT Glujoly joane
o] Casoipmly Blaal lo Lial3dl orge MYC azily iyl
oS ls 45 5g5 0 MIRITHG 5 MiR20a Lol
hslie cadgid jop Cughi 53 (gege A 9 dias sl

YY) wiS e Ly

(long non-coding RNA (IncRNA)-activated by
TGF-B) IncRNA-ATB

5 o0 Jlig] & artilie JU S5tz o n JsSIsa o
Sgdiss Ol slwlie 5 gl Cdien corge Suled)s
HCC eiigy 5o JS sl b INCRNA-ATB (oYL o)l (V)
miR-200s  poiz L INCRNA-ATB o) Swon
WS e Lyl EMT [l 55 age Ui 5 42ils jiiSam,y
MIR-200 ¢l 2als & oxis INCRNA-ATB Ly Lialsdl
7 S5 Oleicas INCRNA-ATB a5 sas oo lis ol g 00l
Slosls (Lis 5 e, dl,Fei olalllas S oo Jas RNA
INCRNA- (g5, »» MIR-200 Gus (slay)Ko ypmslige a5
Sodisn Shge 50 Hees S ok S5l falS cse ATB
(VJga=) (YY)

blusguaxo g LINCRNA JJL ooy,

Cllis frizan 5 el Sl ol (54, BLNCRNA
RNA (slo JsSlpo (shls o Jshol 8l sVl Cools 5 cipes
Cuglgl cbliwgy ol aseid (o (VO) diil o (aseinls
VP el was gy b Sluls gl Lol
sdobe (G901 53, » Slllae I 6 ks a5 Jl>ys
ogall il 4y (5 Nien Az gl «Cuwl 00035 ele LINCRNA
s s7s Jsbo 5l il 5 s> 30,T 4o cWINCRNA
St sy slos i jgboty y2l> i 53 (5,5 PCA3
bugi g ogdoe oolitul Sltwgy Gl panis oy
G503l (YY) sl ool I 0l (g5 00 g 132 lojle
4 Zowd pyw PSA bl coenlus oS ols jlas PCA3
Olb s andeid aide g 0, (65 p Jluzms pgiS ;) ables
S olsreas ol 5l eolaiwl ( Jlapllb (YA YA) cowl Sliwg y

yay

3 St i Jole 50 cpl  Slo Jobs saisS sl
1, P53 Lo H19 .(50) oS oo iyl i el (955 W,
Sz shls INCRNA 5l ass o 513 50 cos Jobo ,o
let7i 4 let7g ddet7b Jet7a Joli miR-let-7 & Jlasl ga=U
4, HI9 .(PY £7) &l i QT 0, Slos pudiaid jo oS el
LTy hgegs oS og8 yw A« Sslinlie Sliwg Gl
Giie H19 5 H19 .S o Ll TGFBL il 3,8 S e
Loy sl sks 15 55 B ysbos 53 58 MIR-675 5l oo
Sliwg p Sl e sl Jolo b anslie )5 Seiliwbie Sling
el HI19 iul3dl (FA) canl asil pals Sobiulie jué
sniosS o sbodske &i2les g MIR-B75 zhaw iyl
Jlaslly 1, TGFbL asx> 5 MIR-675 ol 5 ogdle 39 oo
S oo 055 o BUTR & qitns

(prostate cancer associated transcript 29) PCAT29

9 2 Ve Kb o &ly 39,00 b ond e INCRNA S,
sl yge 90 4 AR (g, S 20 b Cenl 15023 pg5909,5
ool Ol Ssdie Jaie o)l (ougis, e sl ICRNA
b Ollew 55 ind cais slaasly L PCAT29
Zobaw ADT L oads oloys slaglo o 5 ls bls I ling
i INCRNA ] a5 ass oo olzs |, PCAT29 51 s 5L
(FA) aiS oo Lyl MCIPC Jognd 5o (soie

(Long intergenic noncoding RNA-p21) lincRNA-
p21

5 P53 5 Ses ;0 e SlrosiiS e las 5l (S (lsrea
INCRNA- col oals 7)lae b o Jobo a5 > oo
2 eSS lsrea g oadpndas PS3 5,k 5l p2l
b (Sased bl Gosb 5| P53 & aly (iigis, slagl
(3,8 as oFas 5l (VY Ve) WS o Jes hNRNP-K
4 gl 0 P53 abaulsas wjgugl slp lINCRNA-p21
4,9 hnRNP-K' 5l lincRNA-p21 .5 ls coenl DNA 4 o
aS WS oo ool P21 P53 @ atisly cwugig; S90Sy CIS
ol P53 o ;0 0Bl (s alais caiiS polas SO
s a1, GLS 5L akis JincCRNA-p21 laas (VYY)
b iS5 liEl 4y i 5 sl

(Colon Cancer Associated Transcript 2) CAT2

Shoyply e ad Jled JLis 4y a5 el INCRNA S

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.1.14.7
https://jabs.fums.ac.ir/article-1-1805-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2019.9.1.14.7 ]

liawg p3 oo )3 LBLNCRNA

LncRNAs

PCA3

SChLAP1

SPRY4-IT1

MALAT1

TRPM2-AS

NEAT1

PCGEM1

PRNCR1

PCAT1

PCAT6
PCAT7

PCAT18

CTBP1-AS

HOTAIR

WA Sl |

°Jwﬁdbu§wﬂr#c@glsw@

Prostate cancer antigen 3

Second chromosome locus
associated with prostate-1

SPRY4 intronic transcript
1

Metastasis-associated lung

adenocarcinoma transcript-

1

TRPM2 antisense RNA

Nuclear enriched abundant
transcript 1

Prostate cancer gene
expression marker 1

prostate cancer associated
non-coding RNA 1

Prostate cancer associated
transcript 1

CTBP1 antisense RNA

HOX transcript antisense
RNA

journal.fums.ac.ir

Chog21.2

Chr2g31.3

ch 5g31.3

Chrlig13.1

Ch 21¢22.3

ch11g13.1

Chr2qg32

Chr8qg24.21

Chr8qg24.21

chlg32.1
ch9q22.32

Chr18g11.2

Chr4p16.3

12q13.13

Caxdgo  (Salbogls

Urine

Tissues

Tissues,
urinary

Tissues

Tissues

Tissues

Tissues,
plasma

Tissues,
plasma

Tissues,
plasma

Tissues

Diagnosis

Prognosis

Diagnosis

Prognosis

Risk
prediction

Risk
prediction

Risk
prediction

Prognosis

Biomarker

Biomarker/
Oncogene

Biomarker

Biomarker /
Oncogene

Biomarker

Biomarker

AR-related

AR-related

AR-related

AR-related

AR-related

AR-related

AR-related

Sl ol s ,o LNCRNA L2k —) Jgo

Oliwg p olb w j0 8,8

Enhances AR signaling, cell growth
and viability. Regulates the
expression of important cancer-
related genes

Overexpression is associated with
risk of biochemical recurrence,

metastasis and ,clinical progression
PCa-specific mortality

siRNA knockdown inhibits cell
proliferation and invasion,
and increases apoptosis

Overexpression is associated with

indicators of poor prognosis. Binds

to EZH2 to enhance migration and
invasion

Transcribed from the antisense
strand of TRPM2, which is
activated with TMPR2-AS

knockdown. Overexpression
associated with poor prognosis

Expression associated with PCa cell
progression. Alters the epigenetic
status of target genes to drive
oncogenic growth

Promotes cell proliferation by
regulating c-Myc

Associated with prostate cancer
susceptibility. siRNA knockdown
attenuates cell viability and AR
activity. Could be involved in
prostate carcinogenesis through AR

Upregulated in high-grade localized
and metastatic PCa. Promotes cell
proliferation by regulating c-Myc.

Represses BRCA2

Predictive of tumor progression by
AR signaling. Overexpressed in
primary and metastatic
PCa. siRNA-mediated knockdown
reduces cell growth

Predictive of tumor progression by
AR signaling. Metastatic PCa

specific. Induced by AR

siRNA-mediated knockdown
reduces cell growth

Transcribed from the antisense
strand of CTBP1. Promotes
castration-resistant prostate tumor
growth by regulating epigenetically
cancer-associated genes

Repressed by androgen and
upregulated in CRPC after
deprivation therapies. Binds to AR
to prevent its degradation.
Overexpression increases cell
growth and invasion

yay

VF-\ 2

Vv-314

Yy-va

AR

YYXy

Ya-f)

fY.XY

oY

v

A

02

Fa-0A


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.1.14.7
https://jabs.fums.ac.ir/article-1-1805-en.html

‘!?;’:’ A Sl ) osled

v{ddb|w‘;§dﬁ€jﬁol§‘bbdﬁ

Ule 9 9yl (pogd Luws sy

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2019.9.1.14.7 ]

SOCS2- .
AS1 SOCS2 antisense RNA 1 12922
POTEF-
AS1
GAS5 Growth arrest specific 5 Chrlqg25 Tissues
H19 Chrllpll.5
PCAT29 Prostate cancer 15923 Tissues
associated transcript29 4
colon cancer associated .
CCAT2 transcript 2 8024.21 Tissues
LR Tissues
ATB

355 )8 (o) 090 (o5 slaesls
iy b il sazeas 5o ol Cugy
O olaiel BB jebay a5 col was sl SSlas slulis
salote il gl (leyd 5L A e 5 e oo O ylern
Sliwg s ol s ;0 LINCRNA Cosal o Jlo (548 daleds .auS
Jsbas LINCRNA a5 ool oyl (il (35587 g Consl ol
Sllllnn w51 a2 o o S5 s b o5 5
b slrdiges (o Cligig, (g pSojlail a5 wlesls lis 5
wolis aisy s |y bolbw 25T i Sl o
2 05 or Dty by 4y e a5 JsSIge slapecilSe
et delgS Sente panteid Gloj )0 (Sleys laslre (s

Oty (arsei )3 (i) S S Olgredy PCAS o0l

yya¥

\ Jg»\.'f 640‘0‘

Transcribed from the antisense
strand of SOCS2. Promotes cell
proliferation, migration and anti-

apoptosis.

Transcribed from the antisense
strand of POTEF. Promotes cell

proliferation and antiapoptosis

AR-related

AR-related

Represses AR action and
promotes apoptosis.
Downregulated in CRPC.
Reciprocal regulation of GAS5
levels and mTOR inhibitor action

Tumor

Prognosis
suppressor

Upregulation of H19 represses cell
Tumor migration. H19-derived miR-675
Suppressor targets TGFb1 to
repress cell migration

First AR-repressed IncRNA that
functions as a tumor suppressor.
Low PCAT29 expression
correlated with poor prognostic
outcomes. Overexpression
suppresses cell growth and
metastasis

High CCAT2 expression level had
poorer overall survival and
progression-free survival

High IncRNA-ATB expression
may be an independent prognostic
factor for biochemical recurrence

(BCR)-free survival in prostate

cancer patients.

Tumor

Prognosis Suppressor

Prognosis Oncogene

Prognosis Oncogene

PV Az, b Slisgy olb s (e @lp b adsl Galsj]
Oy il sly 00 oy (A+) ol () J>
MD-mini-RNA ol LLNCRNA 1 oolatnl b oliwg s
MD-mini- .(AY) &ladbaswgs MALATL 51 ool glie
S aSelb F<) YU PSA zohiw L ohlaw o Slingy
05 50,5 50 GWINCRNA (il ol il Sgvge () oo
) ey ik 53 ol sla S o wase ol

(AT AY) S o sl (So5edge 8 Slacdl> 5 o Lo
] S0 b el Sen 55 39,5 50 RNA Jolis Lecsl
058l (Joho (o SIS b g SO s b g o5 (8L
(odb 50 5> 50,8 50 INCRNA 3] (gl .ol ol yon
Al g yglanz 5 siledley Jud 3l albass

journal.fums.ac.ir

04

58

FY-5F

£0-54

N

v¥

Yo


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.1.14.7
https://jabs.fums.ac.ir/article-1-1805-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2019.9.1.14.7 ]

liawg p3 oo )3 LBLNCRNA

TR L 2
WA Sl [V oslad | g dlo | Ld SCigy o sle oSl alome LG

‘5;‘\5)&\5 9 s R
el olyT oKl cimgh Coglae (6, Kad | alwgpas
SiS g Gloyad sele mle @y ow i u—*—“l-’ » el ol

=

.oo;sa

Bl o,
Al 00 S5 edlel |y oxdlin o)l A5 zmd i

References

1Jemal A, Thomas A, Murray T, Thun M. Cancer
statistics,2002. CA Cancer J Clin. 2002 Jan-
Feb;52(1):23-47.

2. Schroder FH, Hugosson J, Roobol MJ, Tammela TL,
Ciatto S, Nelen V, et al.Prostate-cancer mortality at 11
years of follow-up. N Engl J Med. 2012 Mar
15;366(11):981-90.

3. Strope SA, Andriole GL. Prostate cancer screening:
current status and future perspectives. Nature reviews
Urology. 2010;7(9):487-93.

4. Crowley E, Di Nicolantonio F, Loupakis F, Bardelli A.
Liquid biopsy: monitoring cancer-genetics in the blood.
Nat Rev Clin Oncol.2013;10:472-84.

5. Spizzo R, Almeida MI, Colombatti A, Calin GA. Long
non-coding RNAs and cancer: A new frontier of
translational research? Oncogene 2012; 31: 4577-87.

6. Birney E, Stamatoyannopoulos JA, Dutta A, Guigé R,
Gingeras TR, Margulies EH, et al. Identification and
analysis of functional elements in 1% of the human
genome by the encode pilot project. Nature. 2007 Jun
14;447(7146):799-816.

7. Djebali S, Davis CA, Merkel A, Dobin A, Lassmann
T, Mortazavi A, et al. Landscape of transcription in
human cells. Nature. 2012 Sep 6;489(7414):101-8.
8.Feng S, Yao J, Chen Y, Geng P, Zhang H, Ma X, et al.
Expression and functional role of reprogramming -related
long noncoding RNA (lincRNA-ROR) in glioma.J Mol
Neurosci. 2015 Jul;56(3):623-30.

9.HuL,WuY, Tan D, Meng H, Wang K, Bai Y, et al.
Up-regulation of long noncoding RNA MALAT1
contributes to proliferation and metastasis in esophageal
squamous cell carcinoma. Journal of experimental &
clinical cancer research: 2015; 34(1): 7.

10. Kandoth C, McLellan MD, Vandin F, Ye K, Niu B,
Lu C, et al. Mutational landscape and significance across
12 major cancer types. Nature. 2013 Oct
17;502(7471):333-9.

11. Aalijahan H, Ghorbian S. Long non-coding RNAs and
cervical cancer. Experimental and molecular pathology.
2019;106:7-16.

12. Abdollahzadeh S, Ghorbian S. Association of the
study between LncRNA-H19 gene polymorphisms with

journal.fums.ac.ir

LmstJj.n ).:L..u Lé).lo )l ! M)f )|)3 oou.lm‘o)}c uL....uj).'
5 lincRNA-p21 .GAS5 SCHLAP1 MALAT1 |3 ;

L 5 e bosdly Lo 51 5l Sl losle 5 PCATIS
i3l gn a5 H gy ol S pslaion

the risk of breast cancer. Journal of Clinical Laboratory
Analysis.0(0):e22826.

13. Bussemakers MJ, van Bokhoven A, Verhaegh GW,
Smit FP, Karthaus HF, Schalken JA, et al. DD3: a new
prostate -specific gene, highly overexpressed in prostate
cancer. Cancer Res. 1999 Dec 1;59(23):5975-9.

14. Lemos AE, Ferreira LB, Batoreu NM, de Freitas PP,
Bonamino MH, Gimba ER. PCA3 long noncoding RNA
modulates the expression of key cancerrelated genes in
LNCaP prostate cancer cells. Tumour Biol 2016; 37:
11339 -48.

15. Salameh A, Lee AK, Cardo-Vila M, Nunes DN,
Efstathiou E, Staquicini FI, et al. PRUNE2 is a human
prostate cancer suppressor regulated by the intronic long
noncoding RNA PCA3. Proc Natl Acad Sci U S A. 2015
Jul 7;112(27):8403-8.

16. Prensner JR, lyer MK, Sahu A, Asangani IA, Cao Q,
Patel L, et al.The long noncoding RNA SChLAP1
promotes aggressive prostate cancer and antagonizes the
SWI /SNF complex. Nat Genet. 2013 Nov; 45(11): 1392-
8.

17. Prensner JR, Zhao S, Erho N, Schipper M, lyer MK,
Dhanasekaran SM, et al. RNA biomarkers associated
with metastatic progression in prostate cancer: a multi-
institutional high-throughput analysis of SChLAP1.
Lancet Oncol. 2014 Dec;15(13):1469-80.

18. Bottcher R, Hoogland AM, Dits N, Verhoef El,
Kweldam Ch, Waranecki P, et al. Novel long non-coding
RNAs are specific diagnostic and prognostic markers for
prostate cancer .Oncotarget. 2015 Feb; 6(6): 4036-50.
19. Lee B, Mazar J, Aftab MN, Qi F, Shelley J, Li JL, et
al. Long noncoding RNAs as putative biomarkers for
prostate cancer detection J Mol Diagn. 2014
Nov;16(6):615-26.

20. Ji P, Diederichs S, Wang W, Boéing S, Metzger R,
Schneider PM, et al. MALAT-1, a novel noncoding RNA,
and thymosin beta4 predict metastasis and survival in
early stage non-small cell lung cancer. Oncogene. 2003
Sep 11;22(39):8031-41.

21. Sanford JR, Wang X, Mort M, Vanduyn N, Cooper
DN, Mooney SD, et al. Splicing factor SFRS1 recognizes
a functionally diverse landscape of RNA transcripts.
Genome Res. 2009 Mar;19(3):381-94.

1140



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.1.14.7
https://jabs.fums.ac.ir/article-1-1805-en.html

i ¢
QYA Sl [V ol | g b | L (S pole ol KS1s als

Ule 9 9yl (pogd Luws sy

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2019.9.1.14.7 ]

22. Tripathi V, Ellis JD, Shen Z, Song DY, Pan Q, Watt
AT, et al. The nuclear-retained noncoding RNA
MALAT1 regulates alternative splicing by modulating
SR splicing factor phosphorylation. Mol Cell. 2010 Sep
24,;39(6):925-38.

23. Watson AP, Egland KA. Pathways to personalized
medicine forbreast and prostate cancers:emerging
diagnostic methods and prognostic biomarkers. S D Med
2010; 63:247-53.

24. Menghi F, Jacques TS, Barenco M, Schwalbe EC,
Clifford SC, Hubank M,et al. Genome-wide analysis of
alternative splicing in medulloblastoma identifies
splicing patterns characteristic of normal cerebel- lar
development. Cancer Res.2011; 71:2045-55.

25. Lin R, Maeda S, Liu C, Karin M, Edgington TS. A
large noncoding RNA is a marker for murine
hepatocellular carcinomas and a spectrum of human
carcinomas. Oncogene. 2007 Feb 8;26(6):851-8.

26. Konishi H, Ichikawa D, Yamamoto Y, Arita T, Shoda
K, Hiramoto H, et al. Plasma level of metastasis-
associated lung adenocarcinoma transcript 1 is associated
with liver damage and predicts development of
hepatocellular ~ carcinoma.  Cancer  Sci. 2016
Feb;107(2):149-54.

27. Wang F, Ren S, Chen R, Lu J, Shi X, Zhu Y, et al.
Development and prospective multicenter evaluation of
the long noncoding RNA MALAT-1 as a diagnostic
urinary biomarker for prostate cancer. Oncotarget. 2014
Nov 30;5(22):11091-102.

28. Ren S, Wang F, Shen J, Sun Y, Xu W, Lu J, et al.
Long non-coding RNA metastasis associated in lung
adenocarcinoma transcript 1 derived miniRNA as a novel
plasma-based biomarker for diagnosing prostate cancer.
Eur J Cancer. 2013 Sep;49(13):2949-59.

29. Orfanelli U, Jachetti E, Chiacchiera F, Grioni M,
Brambilla P, Briganti A, et al. Antisense transcription at
the TRPM2 locus as a novel prognostic marker and
therapeutic target in prostate cancer. Oncogene. 2015 Apr
16;34(16):2094-102.

30. Lavorgna G, Chiacchiera F, Briganti A, Montorsi F,
Pasini D, Salonia A. Expression-profiling of apoptosis
induced by ablation of the long ncRNA TRPM2-AS in
prostate cancer cell. Genom Data. 2014 Nov 7;3:4-5.

31. Clemson CM, Hutchinson JN, Sara SA, Ensminger
AW, Fox AH, Chess A, et al. An architectural role for a
nuclear noncoding RNA: NEAT1 RNA is essential for
the structure of paraspeckles. Mol Cell. 2009 Mar
27;33(6):717-26.

32. Chakravarty D, Sboner A, Nair SS, Giannopoulou E,
Li R, Hennig S,et al. The oestrogen receptor
alpharegulated IncRNA NEAT1 is a critical modulator of
prostate cancer Nat Commun. 2014 Nov 21;5:5383.

33. Visakorpi T, Hyytinen E, Koivisto P, Tanner M,
Keindnen R, Palmberg C.et al. In vivo amplification of
the androgen receptor gene and progression of human
prostate cancer. Nat Genet. 1995 Apr;9(4):401-6.

ARRY4

34, Sharifi N, Gulley JL, Dahut WL. Androgen
deprivation therapy for prostate cancer. JAMA. 2005 Jul
13;294(2):238-44.

35. Takayama K, Horie-Inoue K, Katayama S, Suzuki T,
Tsutsumi S, lkeda K, et al. Androgen-responsive long
noncoding RNA CTBP1-AS promotes prostate cancer.
EMBO J. 2013 Jun 12; 32(12): 1665-1680.

36. Yang L, Lin C, Jin C, Yang JC, Tanasa B, Li W, et al.
IncRNA-dependent mechanisms of androgenreceptor-
regulated gene activation programs. Nature. 2013 Aug
29;500(7464):598-602.

37. Prensner JR, Sahu A, lyer MK, Malik R, Chandler B,
Asangani IA, etal. The IncRNAs PCGEM1 and PRNCR1
are not implicated in castration resistant prostate cancer.
Oncotarget. 2014 Mar 30;5(6):1434-8.

38. Srikantan V, Zou Z, Petrovics G, Xu L, Augustus M,
Davis L, et al. PCGEML, a prostate-specific gene, is
overexpressed in prostate cancer. Proc Natl Acad Sci U S
A. 2000 Oct 24;97(22):12216-21.

39. Petrovics G, Zhang W, Makarem M, Street JP,
Connelly R, Sun L, et al. Elevated expression of
PCGEM1, a prostate-specific gene with cell growth-
promoting function, is associated with high-risk prostate
cancer patients Oncogene. 2004 Jan 15;23(2):605-11.
40. Hung CL, Wang LY, Yu YL, Chen HW, Srivastava
S, Petrovics G, et al. A long noncoding RNA connects c-
Myc to tumor metabolism Proc Natl Acad Sci U S A.
2014 Dec 30;111(52):18697-702.

41. Chung S, Nakagawa H, Uemura M, Piao L, Ashikawa
K, Hosono N, et al. Association of a novel long
noncoding RNA in 8024 with prostate cancer
susceptibility. Cancer Sci. 2011 Jan;102(1):245-52.

42. Prensner JR, lyer MK, Balbin OA, Dhanasekaran SM,
Cao Q, Brenner JC, et al. Transcriptome sequencing
across a prostate cancer cohort identifies PCAT-1, an
unannotated lincRNA implicated in disease progression.
Nat Biotechnol. 2011 Jul 31;29(8):742-9.

43. Prensner JR, Chen W, lyer MK, Cao Q, Ma T, Han S,
et al. PCAT-1, a long noncoding RNA,regulates BRCA2
and controls homologous recombination in cancer.
Cancer Res. 2014 Mar 15;74(6):1651-60.

44. Prensner JR, Chen W, Han S, lyer MK, Cao Q,
Kothari V, et al. The long non-coding RNA PCAT-1
promotes prostate cancer cell proliferation through cMyc.
Neoplasia. 2014 Nov; 16(11): 900-908.

45. Ronnau CG, Verhaegh GW, Luna-Velez MV,
Schalken JA. Noncoding RNAs as novel biomarkers in
prostate cancer. Biomed Res Int. 2014; 2014: 591703.
46. Du Z, Fei T, Verhaak RG, Su Z, Zhang Y, Brown M,
et al. Integrative genomic analyses reveal clinically
relevant long noncoding RNAs in human cancer. Nat
Struct Mol Biol. 2013 Jul;20(7):908-13.

47. Crea F, Watahiki A, Quagliata L, Xue H, Pikor L,
Parolia A, et al. Identification of a long non-coding RNA
as a novel biomarker and potential therapeutic target for

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.1.14.7
https://jabs.fums.ac.ir/article-1-1805-en.html

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2019.9.1.14.7 ]

liwg p3 Ol paws ) LLLNCRNA

i e e [
WA e [V el | g Jlo | L (i sl oSl alome L@

metastatic prostate cancer. Oncotarget. 2014 Feb
15;5(3):764-74.

48. Gupta RA, Shah N, Wang KC, Kim J, Horlings HM,
Wong DJ, et al. Long non-coding RNA HOTAIR
reprograms chromatin state to promote cancer metastasis.
Nature. 2010 Apr 15;464(7291):1071-6.

49. Kogo R, Shimamura T, Mimori K, Kawahara K,
Imoto S, Sudo T, et al. Long noncoding RNA HOTAIR
regulates polycomb-dependent chromatin modification
and is associated with poor prognosis in colorectal
cancers. Cancer Res. 2011 Oct 15;71(20):6320-6.

50. Geng YJ, Xie SL, Li Q, Ma J, Wang GY. Large
intervening non-coding RNA HOTAIR is associated with
hepatocellular carcinoma progression. J Int Med Res.
2011;39(6):2119-28.

51. Niinuma T, Suzuki H, Nojima M, Nosho K,
Yamamoto H, Takamaru H, et al. Upregulation of miR-
196a and HOTAIR drive malignant character in
gastrointestinal stromal tumors. Cancer Res. 2012 Mar
1;72(5):1126-36.

52. Li D, Feng J, Wu T, Wang Y, Sun Y, Ren J, et al.
Long intergenic noncoding RNA HOTAIR is
overexpressed and regulates PTEN methylation in
laryngeal squamous cell carcinoma. Am J Pathol. 2013
Jan;182(1):64-70.

53. Kim K, Jutooru I, Chadalapaka G, Johnson G, Frank
J, Burghardt R, et al. HOTAIR is a negative prognostic
factor and exhibits pro-oncogenic activity in pancreatic
cancer. Oncogene. 2013 Mar 28;32(13):1616-25.

54. Nie Y1, Liu X, Qu S, Song E, Zou H, Gong C. Long
non-coding RNA HOTAIR is an independent prognostic
marker for nasopharyngeal carcinoma progression and
survival. Cancer Sci. 2013 Apr;104(4):458-64.

55. Ge XS, Ma HJ, Zheng XH, Ruan HL, Liao XY, Xue
WQ, et al. HOTAIR, a prognostic factor in esophageal
squamous cell carcinoma, inhibits WIF-1 expression and
activates Wnt  pathway. Cancer Sci. 2013
Dec;104(12):1675-82.

56. Rinn JL, Kertesz M, Wang JK, Squazzo SL, Xu X,
Brugmann SA, et al. Functional demarcation of active
and silent chromatin domains in human HOX loci by
noncoding RNAs Cell. 2007 Jun 29;129(7):1311-23.

57. Tsai MC, Manor O, Wan Y, Mosammaparast N,
Wang JK, Lan F, et al. Long noncoding RNA as modular
scaffold of histone modification complexes. Science.
2010 Aug 6;329(5992):689-93.

58. Misawa A, Takayama K, Urano T, Inoue S.
Androgen-induced long noncoding RNA (IncRNA)
SOCS2-AS1 promotes cell growth and inhibits apoptosis
in prostate cancer cells. J Biol Chem. 2016 Aug
19;291(34):17861-80.

59. Misawa A, Takayama K, Suzuki Y, Fujimura T,
Homma'Y, Inoue S. Androgen- induced INCRNA POTEF-
AS1 regulates apoptosis related pathway to facilitate cell
survival in prostate cancer cells. Cancer Sci. 2017 Mar;
108(3): 373-379.

journal.fums.ac.ir

60. Bera TK, Saint Fleur A, Lee Y, Kydd A, Hahn Y,
Popescu NC, et al. POTE paralogs are induced and
differentially expressed in many cancers. Cancer Res.
2006 Jan 1;66(1):52-6.

61. Kino T, Hurt DE, Ichijo T, Nader N, Chrousos GP.
Noncoding RNA gas5 is a growth arrest- and starvation-
associated repressor of the glucocorticoid receptor. Sci
Signal. 2010 Feb 2;3(107):ra8.

62. Pickard MR, Mourtada-Maarabouni M, Williams GT.
Long non-coding RNA GAS5 regulates apoptosis in
prostate cancer cell lines. Biochim Biophys Acta. 2013
Oct;1832(10):1613-23.

63. Pickard MR, Mourtada-Maarabouni M, Williams GT.
Reciprocal regulation of GAS5 IncRNA levels and
mMTOR inhibitor action in prostate cancer cells. Prostate.
2015 May;75(7):693-705.

64. Zemel S, Bartolomei MS, Tilghman SM. Physical
linkage of two mammalian imprinted genes, H19 and
insulin-like growth factor 2. Nat Genet. 1992
Sep;2(1):61-5.

65. Frevel MA, Sowerby SJ, Petersen GB, Reeve AE.
Methylation sequencing analysis refines the region of
H19 epimutation in Wilms tumor. J Biol Chem. 1999 Oct
8;274(41):29331-40.

66. Mattick JS. The genetic signatures of noncoding
RNAs. PLoS Genet. 2009 Apr;5(4):¢1000459.

67. Kallen AN, Zhou XB, Xu J, Qiao C, Ma J, Yan L, et
al. The imprinted H19 IncRNA antagonizes let-7
microRNAs. Mol Cell. 2013 Oct 10;52(1):101-12.

68. Zhu M, Chen Q, Liu X, Sun Q, Zhao X, Deng R, et
al. InNcRNA H19/miR-675 axis represses prostate cancer
metastasis by targeting TGFB1. FEBS J. 2014
Aug;281(16):3766-75.

69. Malik R, Patel L, Prensner JR, Shi Y, lyer M,
Subramaniyan S, et al. The IncRNA PCAT29 inhibits
oncogenic phenotypes in prostate cancer. Mol Cancer
Res. 2014 Aug; 12(8): 1081-1087.

70. Huarte M, Guttman M, Feldser D, Garber M, Koziol
MJ, Kenzelmann-Broz D, et al. A large intergenic
noncoding RNA induced by p53 mediates global gene
repression in the p53 response. Cell. 2010 Aug
6;142(3):409-19.

71. Wu G, Cai J, Han Y, Chen J, Huang ZP, Chen C, et
al. LincRNA-p21 regulates neointima formation, vascular
smooth muscle cell proliferation, apoptosis, and
atherosclerosis by enhancing p53 activity. Circulation.
2014 Oct 21;130(17):1452-1465.

72. Dimitrova N, Zamudio JR, Jong RM, Soukup D,
Resnick R, Sarma K, et al. lincRNA-p21 activates p21 in
cis to promote Polycomb target gene expression and to
enforce the G1/S checkpoint. Mol Cell. 2014 Jun
5;54(5):777-90.

73. Ling H, Spizzo R, Atlasi Y, Nicoloso M, Shimizu M,
Redis RS, et al. CCAT2, a novel non-coding RNA
mapping to 8 g24, underlies metastatic progression and
chromosomal instability in colon cancer. Genome Res.
2013 Sep;23(9):1446-61.

yay



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.1.14.7
https://jabs.fums.ac.ir/article-1-1805-en.html

—_ 7

@l :
QYA Sl [V ol | g b | L (S pole ol KS1s als

Ule 9 9yl (pogd Luws sy

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2019.9.1.14.7 ]

74. Yuan JH, Yang F, Wang F, Ma JZ, Guo YJ, Tao QF,
et al. A long noncoding RNA activated by TGFbeta
promotes the invasion-metastasis cascade in
hepatocellular carcinoma. Cancer Cell. 2014 May
12;25(5):666-81.

75. Ponting CP, Oliver PL, Reik W. Evolution and
functions of long noncoding RNAs.Cell. 2009 Feb
20;136(4):629-41.

76. Kung JT, Colognori D, Lee JT. Long noncoding
RNAs: past, present, and future. Genetics. 2013
Mar;193(3):651-69.

77. Groskopf J, Aubin SM, Deras IL, Blase A, Bodrug S,
Clark C, et al. APTIMA PCA3 molecular urine
test:development of a method to aid in the diagnosis of
prostate cancer. Clin Chem. 2006 Jun;52(6):1089-95.

78. Ouyang B, Bracken B, Burke B, Chung E, Liang J,
Ho SM. A duplex quantitative polymerase chain reaction
assay based on quantification of alpha-methylacyl-CoA
racemase transcripts and prostate cancer antigen 3 in
urine sediments improved diagnostic accuracy for
prostate cancer. J Urol. 2009 Jun;181(6):2508-13;
discussion 2513-4.

79. Heidenreich A, Bastian PJ, Bellmunt J, Bolla M,
Joniau S, van der Kwast T, et al. EAU guidelines on
prostate cancer. Part 1. screening, diagnosis, and local
treatment with curative intentupdate 2013. Eur Urol. 2014
Jan;65(1):124-37.

ARRYA

80. Roobol MJ, Schroder FH, van Leeuwen P, Wolters T,
van den Bergh RC, van Leenders GJ, et al. Performance
of the prostate cancer antigen 3 (PCA3) gene and
prostate-specific antigen in prescreened men: exploring
the value of PCAS3 for a first-line diagnostic testEur Urol.
2010 Oct;58(4):475-81.

81. Ren S, Wang F, Shen J, Sun Y, Xu W, Lu J, et al.
Long non-coding RNA metastasis associated in lung
adenocarcinoma transcript 1 derived miniRNA as a novel
plasma based biomarker for diagnosing prostate cancer.
Eur J Cancer. 2013 Sep;49(13):2949-59.

82. Tong YS, Wang XW, Zhou XL, Liu ZH, Yang TX,
Shi WH, et al. Identification of the long non-coding RNA
POU3F3 in plasma as a novel biomarker for diagnosis of
esophageal squamous cell carcinoma. Mol Cancer. 2015
Jan 21;14:3.

83. zZhou X, Yin C, Dang Y, Ye F, Zhang G.
Identification of the long non-coding RNA H19 in plasma
as a novel biomarker for diagnosis of gastric cancer. Sci
Rep. 2015; 5: 11516.

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.9.1.14.7
https://jabs.fums.ac.ir/article-1-1805-en.html

| Journal of Fasa University of Medical Sciences | Spring 2019 | Vol. 9 | No. 1 Fouman Ajirloo P. et al.

[ Downloaded from jabs.fums.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22285105.2019.9.1.14.7 ]

. Review Article ]

The Roles of Long non-coding RNAs (IncRNA) in Prostate Cancer
Fouman Ajirloo P, Zaree A, Ghorbian S*

Departman of Molecular Genetic, Ahar Branch, Islamic Azad University, Ahar, Iran

Received: 17 Aug 2018 Accepted: 07 Jan 2019

Abstract

Background & Objective: Prostate cancer is a compound condition in which gene expression has
altered. Several surveys have revealed that genetic components have been involved in prostate cancer
progression. Findings proposed that they can modify a noteworthy portion of disposing of elements,
which is associated to the developing prostate cancer in protein coding sequences. The purpose of
this research was to indicate that there are many long non-coding RNAs with over 200 nucleotides
length found in the human genome, which showed a significant role in the pathogenesis of prostate
cancer.

Conclusion: The role of LncRNAs as tumor suppressors or oncogenes has been demonstrated in
several types of cancers, including prostate cancer. Recent investigations have disclosed that
LncRNAs transcripts play a pivotal role in the tumorigenesis.
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