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Figure 4. Heredity of Cancer Types (Cariaso and Lennon. 2011).
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Figure 5. Genomic distribution of SNPs in a variety of cancers (Cheetham et al. 2013).

[ Downloaded from gebg.ir on 2025-12-18 ]

[ DOR: 20.1001.1.25885073.1397.7.2.11.2 ]

Tlss Sy a0l e sl 4 s LSl (al. 2012
Badi esls Lasis planl d>le 53 S|y sls g S
Ol o & aly S o 81 ol 5 ail e SSU bt
S5l eea s (Jerant et al. 2000) Wil o Co sy
coman 5 O Dal s 4 53 pge Jalse
Maruyama and Suzuki. ) ..l o LLLNCRNA L g5l
cilisee ol w3 HOtp 0F i& 4 4> 5 L (2012
Sk o3y ys Hottip 0 Ol oy s L (glantlas
S Lsls SIS b S Lo s sl gDl BI6F10
Lo e o e Ol Hottip 03 B1I6F10 Jslu o35 55

&f.‘f‘ )l};.} J_}.L.u LS"‘;) w‘ )J Qj &)'-l‘ 45 J.J...«“I‘J )Lk.:."

Joli s il o ol s plgl Sl (S sy O
E5 a5 Sl Sy S oY s eole e ol
A Db 5wl Jgle Db Lol Lol
5> Ol pl (Cakir et al. 2012) 54 s o
Leiter et ) .ib . A b (s Cesy b gbaoldl
Cowss 0L ,w Lo)s A su> (@l 2008
dosn Yoossde 5wl gladsle Ol e ol sihe o
G Ob w3 ol il e i adde O
Slatom e 5l Ll dipd e S s ok
e S aY 5 8 (e eSS slad k)

George and Scott et ) W ,8 o slits ljls 550 5 S

- \f‘\VQM},}ﬁQlY o)l.n..’b/,gm’ o)jé/‘;hw:" ~)@“|9M~3@”W


https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.11.2
http://gebsj.ir/article-1-287-fa.html

[ Downloaded from gebg.ir on 2025-12-18 ]

[ DOR: 20.1001.1.25885073.1397.7.2.11.2 ]

Q‘)&«A}d)}i’c

e duSAS & WRNA

S o 5L CNS s S & ciyls 5l 3 80 o
sl T A5l (o les g Lx L LLNCRNA 0L s o
ol DL )3 A g ol ez SGT 5 ol

.(Esteller. 2011)
Sosb a4 il e 28 sl LLNCRNA e LSS s
e Bl 3 1y LLNCRNA Sl ¢ o535 Slallls oS
4> LLncRNA ¢u: Sh oo ) e s e OLES Ol
5> ol edd a5 by 5 Lsd e Ol CNS (glad por

Linetal. ) <. W‘L{MW.}J&L&}‘P&
2011; Mehler and Mattick. 2007; Mercer et al. 2008;
p55 b Ll 5 amlis b opii=e (Ng et al. 2012

(HAR, Human Accelerated « by 20 >l 5 co3lals
LHAR s 5 glabs Sl w’j 4> |, Regions)
Vgans 5 ok pdlS o JalSS J= L3 o 4 bl
S K s s oSS 53 Jots 5105 b sloes
b e glas Shas 53 LOT ol 18 godias 0L
ol Ole > (Pollard et al. 2006) ol OLudl 320 5
Ol 1y els o i o i HARL gamb o > 5
slael o LNCRNA 53 HARL U 5l das o
S i Sl e &y 50 4 «S HARIR 5 HARLF
S 03 Qi nl gy osdle g o (o 55 e S
53 BLNCRNA (555 5555 Solatnns Slalllas )51 5
s 3 LLNCRNA 31 e 5 LB oS a5 bl )5 jxe
Gl glataand WSS 3 5 s Ol @l s
Lol i Coulin S gles,y pled 5 Colans] e

.(Mercer et al. 2008)
sbse gble js 31l ) s 4 LALNCRNA - oocas
Ol syl 31 bl 51 0T ST & Wi Ol 5o
O3 b sbee Gble 51 L s e55 s (Enhancer)
3 P SeliS il S GulS sla s e diSUS
Aied ae ot JolSS 3 s sla) s s

Lol eubis 25 s dasOlis ol cpl (s o o sis)

BB e gacaw sl S s Hottip 1.5 oS ol
2 Gk S sl Ol B D el s
O o boson)l8 ¥ she smla aile b5 a0l o
Jiang ) s ls 0551 58 Sy 5 0908 (i g
.(and Bikle. 2014; Shiri Sichani et al. 2017

S5 S (B8 s

(Central Nervous System, CNS) (¢S o  ae (s
gl 5l & cul edamy (S3ssm pteew S Ol
S b Ssles Spse 40 a8 badshe 51 ol
RIRVE i RPCINR 0BG PR Y K S I RO [P
JSE i WS 5 Sass sbad e ) esls Dl
Llodks abilosle by mae glaaSd 55 a5 ol 0l
Las e LSE 1y b glas Shes 5 phe ulad
Sl ol edomn 3 Sae 5 oSS (Graff et al. 2008)
JSas adshe 55 05 Ol 335 U8 4 S oline
3,15 CNS (goins

Sl Sl ol sl LS s
Jobo Cup 5 3Shes Bim 5 Jpies (K85l
b el SIS sl il s e
o el Gl Do 4 s 5 e slaply
05 ok o5 nl s ek 3 Shas sla0) 6,50
Slagal Shugyen 53 Gkl Bl wS e B
Khalil et al. ) .,ls s CNS slag ey 5 o 2l
oyl .(2009; Mattick et al. 2009; Chen et al. 2011
Sl L fels Js (S5l Sl
Syt Dl 5 DNA G5dlie Gi b 5l (iley S
Bl p 5 il 3 @3h5 Gl s &S il
L;uwj Sl ik iy 4 5 Al e
Ly or bl S5 5e slacnls 5 e oShaS (S5
ol xte (Lin et al. 2011; Carninci et al. 2005)
b b 3 Ses 5 St S 05 et slaeid

\yay ul.«.m.o)g).ul.; 1Y O)Ln.& /M 090 /w) ‘sﬁwlij (WIS -



https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.11.2
http://gebsj.ir/article-1-287-fa.html

[ Downloaded from gebg.ir on 2025-12-18 ]

[ DOR: 20.1001.1.25885073.1397.7.2.11.2 ]

e duSAS 2 WRNA

Q‘)&aﬁjé}}ib

.(Mehler and Mattick. 2007; Mehler. 2008)
b 3 Slas 3 Gles 28 s i& LaLncRNA
Sk 35 Ll e skl ey
Qureshi et ) W 55 . o s S5 P, s VD
.(al. 2010; Mehler and Mattick. 2006

s LLNcRNA ((Lipovich et al. 2013) \ Jsd> s
el 0l 03551 me sl 5l & 2 L 0T bLS |
3 RS s (Sok e (Golan an Olo 4 aalsl o
(253 ealy LNCRNA L ol bLs |

Belgard et al. 2011; ) Al o 355 jsbms A0S sl 2
Sl A8l o eomes LLLNCRNA (Kim et al. 2010
Sl Gosre Sy eisaS &S G5 sla S

L g ) Mt eze LSS glann] B
Sl gl bl any 3 5 Wb eae glaolins
el e w5 e ladens S e
05 S (..J@ 0> 4 das e Ol |, LaLncRNA
s ok sbadshe i alax 5l Sl slas Shas
(Neurogenesis) 1503, (Neural Stem Cells, NCNs)

(Lipovich etal. 2013) ac sl low 51 5 » b ol Ll s LLNCRNA -\ J g

Table 1. LncRNAs and their association with some neurological diseases (Lipovich et al. 2013).

%

Solew Obs Ol e Sl LncRNAs
O3einSOY 5 el ol s o P Sl Sox20T
O iS5l 5 sl T At s o S ey BO1Rik1810014
OS5 5 yaal T als OB L s> 53 LNCRNA S 4 sen BC200
el ol BACEL 03 5l ol s 5355 BACE1-AS
el ol Rad18 03 3l el s 535, NAT-Rad18
05Kl el o il HTTAS
055l ol
05l Sals P S ot 2 DGCR5

22011 o 5550 5 arkad (55,

Sl s b Ll s 55 el o Lal A skl S
AT Gl s Ll sl sy S L el
Sl e 4 A5 Ol 5 edkel gz 40 Shdciclion
S ol eyl BACEL il e 42-B i lal Ol e
(Amyloid Precursor Protein, ,\;}lﬁﬁ St S
(Amyloid B B .5 skl sladzs 5 L3 0 5 2 |, APP)
e 3 Akl laSSL sbwl s 5l 45 Peptide, AB)
BACEL-AS .S o U5 1 chizes ol )T @ Daws 0l sles
O gl i3l s BACEL GmRNA & Jlasl G b 5l

ole .(Faghihi et al. 2008) .S o o5 1, 05 ool OL

AP 6l
ST (Alzheimer’s Disease, AD) !l (5 len
(Neurodegenerative Disease) _ae ol 5 fdow (5 by
Wl ol K5l ol eatls s Wil s
Loss o7 Sold 0o 5 bapmbn ol iy s
03y et 4 re il gla i3 s el Sl s
Sl BYs 51l il s edalie LB Gl pen
S el gl G S el (gl sl
g5 ol 5 Aol e 3525 40 B glads sl s s
S 38 o,Lal 42-B 5 40-B sl 4 015 e Lads skl



https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.11.2
http://gebsj.ir/article-1-287-fa.html

[ Downloaded from gebg.ir on 2025-12-18 ]

[ DOR: 20.1001.1.25885073.1397.7.2.11.2 ]

Q‘)&«A}d)}i’c

e duSAS & WRNA

Sl jals mske HD 4 Se Olbey )b &8
o5 L (Xie etal. 2012) das e 0L sxe 3 |, BNDF
b S o 3L HD a1y S 2& BNDF ool o
Jotls asl (il e ans s s BNDF-AS 2als
Olys sl Jhasl = o, S Llg e BNDF

.(Modarresi et al. 2012) 1L HD

OpiS,l solew
Il & (Parkinson’s Disease) O swiS 3L (6ol

S 055 4 45 Al (S Sebahe 2 o
Shade a ol (nl st b S Seetens
- ol Re o el eSS 5 slad e 38, s
5SS naPINKL a8 Wlesls Olis ldlas 33
W15 e PINKL 03 0l a5 L o ool LLncRNA
Katayama et al. ) ail atils 28 0S5k ol 2

(2005

e ey 53 s )8

O Olpe & YA Jle s OKea 5 el
S50y Sais YA 5 Suia VY (gls_ise 55> LLNCRNA
S 53 S A S (6,8t Loy ey HlE anslis
Lials LLNCRNA 5 MIRNA o,lS glads yai 5 Sltal
@ b el pl gls 1y O0d e Aol s e s LB
s olas Ad, Lo« il . Callipyge .S )
(Mikovic et al. 2018) Lil o ol o 35 5 on

Yore Jl 5 OLKes 5 s oy o« glaadlas s
D3 oz 2050 S8 65 5 slime CSL A g,
g5 5 Olye pls calises Slacily )3 45 Wi S Oly (23 8
solant! sl s Lol Ol 5 055 < slize LLNCRNA

.(Koufariotis et al. 2015) w3l e

g)‘J:.A O L AERNY% JLw BL) Qb& 9 C)J}A

Sl 3 sl i 5 Oley slacsl ;> BACEL-AS
45 (Faghihi et al. 2008) b o /331 AD « S
ui.ilj'.él Eel L;jl.w (5‘}J4J:nﬂ\ J»l}; L s 6Lﬁd}l~d
o s 4 anea 510 Jlsl 5 BACEL-AS (L
BACEL mMRNA (Il il 4 e ol opl 35S
ol I ol 53 BACEL-AS ol b 558 0 B S skl
J;J_}ﬁ_gBACEl QL;; J:':'lf‘ Q,&L_} ol C)l} ('.:]a.u")\
(Pathogenesis) ol lew 5 mim 4 3 5 B S shaol
03,5 Jlé e 5 BACEL-AS 03ls 3 G 545 0 AD
SalS 4 e WSIRNA Ly In Vivo &y 4 O
Ssh e Aiskel B 85, 5 BACEL BACEL-AS
mla.q 3xe e 5 AD 3 &S (o s sLNcRNA
> BC200 5 i ;3 BCLl asle Cytoplasmic, BC)

.(Muddashetty et al. 2002) wzea oL

05l (55 le
g e o (Huntington’s Disease) o 5Kusls (ol
& e ol ) oS 345 e slewl (Hunting tin) Hit 03 s
Wl plS y sankd S L el e s S 0458
Htt .(Benn et al. 2008; Johnson et al. 2008) >, .

ool st Glats Sl Lol 5 b, @l hes
das e ol Rest sles S oS L0 oSS
555 o RESU s (glal5 Ol O )l 5 5l o
45 LaLncRNA & S s SIS slag ol - S

Al o AD 4 M Sldls Sl slacily
Golem L oS 13l s oWLNCRNA ;I i BDNF-AS
i, 556 Ol BDNF-AS ool Ll 3 0 pKsla
Sunwoo et al. ) .S o 5lgs ww sy 31 e |, BDNF
s L 'OL. > BNDF .(2009; Zhang et al. 2012

\yay ul.«.m.o)g).ul.; 1Y O)Ln.& /M 090 /w) ‘sﬁwlij (WIS -



https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.11.2
http://gebsj.ir/article-1-287-fa.html

[ Downloaded from gebg.ir on 2025-12-18 ]

[ DOR: 20.1001.1.25885073.1397.7.2.11.2 ]

e duSAS 2 WRNA

Q‘)&aﬁjé}}ib

ool O o) oKlr (S ous aauly L LNCRNA
w3 09 4 LRED <=L;'>.>l .(Gutschner et al. 2011)
el 055,558 S35 p 3le il alie DISE Ll
st Cawd el b Jls S AL alis b JIg sl
-ada LS‘J" oy 4 J\Jlj;dﬁ o_x,fu U'l‘ JwSL;a u&_,ﬁl?- \)
o S5 e 4 5 L Ade glaes WLNCRNA (6,8
)‘J’; oalal J)}A MALAT]. Ql:.) d:..A\S 6‘]1 L;.ﬁjﬁ )j.}a
& HI9 pioeea (Miller et al. 2007) ol a3 S
o3L 5 ol b 4 ol 5550 sla S5y L LNCRNA
BC- DNA sadl b o Siul33l Layse s 51 e
sFpesn O 53 &S Aib e HI9 ol g Ll 819
LS o culds |y (DT-A) s A Sl H19
ool Calbye Sogo 4 gag 033 4 BCBLY Gy
Hanna et al. ) ol ol alsil )50 5 o311 JalS Gua

.(2012; Smaldone and Davies. 2010
LLNCRNA sl jlsle 5 Sun

S0 L Llg o Ol o5 sLNCRNA Ol
oslinal 5 gie i, opl b ials RNA 4yl ksl

3l
(Short Interfering RNAs, ol Salslae WRNA
You ssus Jsb L Sor S RNA slad 5 40 45 sIRNAS)
by 2 S phe Ak ok s A5 AS s
sl gilS 5 335 e 4 S, 5b 4 RNA interfering
w oee Colg g dlasl fpl amd L pd et 3 Cida
Campos Pereira and Lopes-) 555 . LNCRNA . =5

Cendes. 2012; Noori Daloii and Fazilaty Tabrizi.
RNA 3ludls e | =1 .(2013; Noori-Daloii. 2009

dUﬁﬂ QL&)J “ ;% LS‘)" HOTAIR J.Ju e./bj—\;: ./\S):.C
5l & (Huang et al. 2014) ol sl sl 2o gl
MALATL oL lem seals 4SS Wlesls Ol 55 Olallas

L5 S LiylS ssb o il s AS b s LLNCRNA
5 LMRNA 0L ble 5 (s s sla Sl oS
5 il 3 s 4 el ) 4S 05 34> 5 LLNCRNA
llar oyl e 35 sl S f e 55 (53 Sbos
oty a3 i Dlalllas gl sl Al 5 555
Muret et ) 55 dals= & e 5o g sl Slis 5 (5

.(al. 2017
RNA-seq 25, 3l eslacal L Y VA Jlo 53 O 5 )
Wy 5l 8w, e 53 LCRNA V0T Wi § s
55 53) W 5l e LNCRNA £08 5 (o S35, )0)0)
L3S g Sams Culg s s S plbs (Sl Y=Y
Olme & OSlas 5 Laesl 5 LLNCRNA wiw § s S
5 Ay e -l 5e Ol e 5 3L s YL

(Lietal 2018) wil o o slete an s

2913 Slaal Ol ge 4 LLNCRNA slas 5,1

b Ol Ol bl 58 S S
Sladshe s A &Sl Oy 5 LS U 1) (5508
(B gJ"\ “ QJ\:M;) 6&5\) )l Lﬁ'{" .,\..J:L: asls L;t:a.lo
sps ams b SIS s s s Sse SO
O'l\ LS\)‘. P sl aLncRNA .Jw:bdn s.\J_}a.i':dA
st‘.,,a.:;—‘ E) °}i) Q)}aﬂ O d}" LML@ QL:)J djﬁ)
)L}L.u 6):5&;9.1.& thLnCRNA Lfaf) QKiK? d;d.\.&
L.'. E) Cj.) )L:;-Lw LSJ.‘;‘JM C,g.l.@; BEIE aLncRNA 4.:))‘

.J)‘J J)P.-j C)LA‘)Q k;sé?' L&LnCRNA C‘}M
LLNCRNA 535 oKl (5 5 ua

(RNA  RNA s il jobe bug  Jos o
55,8 Ll o Destabilizing Elements, RED:s)



https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.11.2
http://gebsj.ir/article-1-287-fa.html

[ Downloaded from gebg.ir on 2025-12-18 ]

[ DOR: 20.1001.1.25885073.1397.7.2.11.2 ]

Q‘)&«A}d)}i’c

e duSAS & WRNA

o5l G il e s oS gla Jlgs 5 4 500
amale b b o slag las Oboys ;s LADNAzZyme Sl s
Mastroyiannopoulos et al. ) cool sl DU 4 320 5
O)ﬁ,j& 4.! 3 va:J w.L.@_A Q)y 44 b(..ijj Cy u,,.v'\ (2010
Lleds J\.:.UJ I ol

h.w}? LLNcRNA ad Loy fjé Sl ‘5;5_5.&5
La

Olge o s n b @ad sl s slad Sse 51 sles,
Cdda Lﬁudﬂjﬂ Mf};w)tb-l.ww Lt .))5- L"k.ﬁj.ﬁl::s:l"
Noori Daloii and ) twas | 3 Gus |, LLNCRNA o s

Fazilaty Tabrizi. 2013; Noori-Daloii. 2009; Noori-
4 sl Jlast J 50l .(Daloii and Ghofrani. 2000

Guas IS5 a4 @b ml dlasl wlis s J S e
L ofsn 2,508 Hles cmpe L8 o Solg o a8 (ol
CS a g oS SiRNA L oaslis 5 555 RNA
) r}) ;d}‘ 6\.&)\.‘1}[«4 “ Jlasl BE ufl.yl &u}.?
Jlasl s ol VU Sl (Sis sdaas Olis LlLNCRNA
<oy (Darfeuille et al. 2006) il o LLNCRNA «
SELEX s, haws vy 4 45 ol onl b jell o3

(Systematic Evolution of Ligands by Exponential
Ellington and Szostak. 1990; ) . & 4J &5 Enrichment)

a5 ol Al skt 4y (Tuerk and Gold. 1990
Olge wlipd W ol slagaly (58S 55 5 s
05 55 bewd Olui iemas | La el
Sy g et ofsn Ollal 4 S Sl
@lp o Llaz S 15 eslizad 5550 08058 slaggslen Olass
Sl (VEGA) S, Il as, bele do alol e gl
Sy Yoot Jlo 5o o @ atasly 3,3 o« dlead Ol ys

Ng and Adamis. ) <3S 13 o0 5 e Olsle Aol

Guo etal. 2010; ) 3,li5 e b (S Jaes 53 o>
.(Tano et al. 2010

(Oligo  nucleotides i 51 slads 218 55 5K f
-4, S RNA L DNA slad S350 Antisense, ASOs)
Coel A5l 5 A B0 o ol Jsb &S ks (g
CLRNA 5 ASO (lad SJ5. (Crooke ST. 2001)
Gl Caldge g d a1 Gl |y eduSUS
Alas S 13 0sesl s Golew Ay Ll lp
Sl I se 45 Klesls L5 INVIVO 5 In Vitro glag se sl
5 Ly zals 1, of 0l asly o MALATL s ASO
Hanna et al. ) Lyi o, Ol w jhulie Jals Corge

.(2012; Tripathi et al. 2013; Sheridan. 2012

(Hammer 28 sbapsigms ois & Bpsiem)
Lol abl>l o5 » ail> & (sluls Head Ribozyme)
ohs s o3 ) RNA & s 5B 5 waes 550 50
$33b 33 s 5l ol .(Beigelman et al. 1995) uas % »
st Ol slad S g a0 Jlasl gl 555 (g g2lS 6 Yo
WSiRNA 4 ool 28 o Slap sy S o ool
Jos 2 e U000 4 o sk gla S b
GlSen Y Laesises ol 2 edle S s
sy s Slas gl AQO eslsils slass s L LasiRNA
Anti- glap g5, Ao LS b olSen & 3L
> 045505 WRNA 42 gl 42l & VERGFR-1/2
O35l 350 Slam sl s JS 058 Ol Olays
o3 s i bl w by sl 5SS s § 13
Shsers JB Ll ars s A4S Ol Ol

.(Pavco et al. 2000) Kloas livlio

S Lies las, SO DNA slad S35 WDNAzyme

\yay ul.«.m.o)g).ul.; 1Y O)Ln.& /M 090 /w) ‘sﬁwlij (WIS -



https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.11.2
http://gebsj.ir/article-1-287-fa.html

[ Downloaded from gebg.ir on 2025-12-18 ]

[ DOR: 20.1001.1.25885073.1397.7.2.11.2 ]

e duSAS 2 WRNA

Q‘)&aﬁjé}}ib

LLnNcRNA is 9 anJllao 6‘-“5’31

iS s adlee cgr e G sl s,
J- 55 LLNCRNA  JoJ4e 5 63,Shas sla,lS 55k
5 b s d s Wilbe SaS s axes
S s &S Vb Ceeal by os 0 sbes S0
Ols L LLNCRNA 0L 5JUT Lels (LNcRNA 5 Sles
Gl iiSKan s anlas 5 ol slaesls aul YU Sllee
4 oSk ol bl a5 il 555 s~LNcRNA
L0l AT Calises 5 ok gladnl b gabanly
asl= O JUs « .(Ulitsky and Bartel. 2013) ..
Sl 5050 slaPipeline 4 ouias LLLNCRNA o 5
s 4S el 038 iy Ll b el ol e ails
Comdye ol LT gauaib 5 sledde 5 cils
Jb s &u)\}élpj et ! ftad‘ b 5 e85
5 &l 4 a5 L1, LLNCRNA & a5 2.5
SIS Gl SR 4 e Ol (S

S o ka5
LLNCRNA (T slael&l osls

el ale Dol 5 rass el 5o deged S 4 50
KT Slasll a3l Sl eipm L3 O Kkasn Ol
RNAseq x> 5l Lassls Calisea glslt aasly )5 (godate
s s BBl sl (g5l L. 5 Microarray
09 e (e umu GSolL osls ke e il
a4 by Sl Gl 0L o Shs L oda)
FormS J= s 50 0481 5 Llasl axw s LNCRNA
Gene 3l (aolL esls opl 3 340 glaesls il
Zhu et ) Lys oo bl ol Ol OVUe L 5 bank
=S5 b T GlaelL esls ol 51 gsluws (al. 2013

Nledss CMAJ@_B (Y) J}Jo- B 6‘)5 B 6“

(2006
513 Olge 4 LLNCRNA 5 5,1

(Circular circRNA <G L 5 w38 05 &G LneRNA G
W5 e (el g5l (sl S5 RNA ¢ 5 ) RNA)
Slaoisn L LRNA 5y Clor s il S Ol 4
(RNPS) Ls 55 5 515 555 o054 RNA 4 oy Lt
S S oslss 8 Sl s Gk cpl s AL
5908 emeed el 4y o 5L O w5 a8 s kel
5l Gkt 5 e Jsbe Il 4 WLNCRNA L5
Ll 0l L s K 6 0l G s glite sla e
S S o Ol gl b S b S
Jos oo Lo (65505 S Aol WIS s 5 4 LNCRNA

LS B Glogen K04 5)ls dr 6 515 S

})‘.} 0‘35-9 “ LncRNA éﬁ)\s (W RE

Oz SIS b ogyls Olse 4 LLNCRNA I eslizl
S oeemer 5 BRNA GlLL 5 Jlo)l el
U5 4 el ol an O Ol 3 SIS sy slag 5]
das e a1 LNeRNA ol slagls Sl
I ol (LNCRNA cosslis il 5ol | shate w0 Ol s
53 Pl s gy cpl sls oid plend S g @
O 4 05ST 0T bssse gla S i 5 0T s Shos
Gl I sk 4 il spdes w8 S
SLRNA 5l lad S se opl (ilulds 35, 51 BLNCRNA
55 RNA & ol S e eslazal (CIrCRNAS) (s sal>
Ll o sl 55 S e Caslde SILNCRNA L 4 i
LaCircRNA .(Hansen et al. 2013; Hansen et al. 2011)
Ll 53 ol 5 S8 45 teea LNCRNA S (glos 35
LCIrcRNA & 5, opl 5l b s BRNA L, L ss

35 o 4 35 LNCRNA - 5L"



https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.11.2
http://gebsj.ir/article-1-287-fa.html

[ Downloaded from gebg.ir on 2025-12-18 ]

[ DOR: 20.1001.1.25885073.1397.7.2.11.2 ]

Q‘)&«A}d)}i’c

e duSAS & WRNA

poes Slp o ies o LncRNA v,.l‘)/\j L;Lm:lf.il.é o3sls =Y Jgd>

Table 2. LncRNA online databases are available to the public

J.al..z (LNcRNA 352w

Sl b [PPHKS KL o3l
SnoRNA s miRNA
http://www.Incrnadb.org/ = Sdae LncRNAdb
http://www.ncrna.org/ = Sdate fRNA
http://www.noncode.org/ Y Sdale Noncode
http://research.imb.uqg.edu.au/rnadb/ Y Sdale Rnadb
http://www.man.poznan.pl/5SData/ncRNA/index.html 2 Sz Non-coding
http://jsm-research.imb.ug.edu.au/nred/cgi-bin/ncrnadb.pl & oo Ol NRED
http://rfam.sanger.ac.uk/ = EReSS Rfam
http://www.noncode.org/ncFANSs/ = S Ol ncFANs
http://cmbi.bjmu.edu.cn/Incrnadisease > ol InNcRNADisease
http://www.Incipedia.org S ol LNCipedia
http://deepbase.sysu.edu.cn/chipbase/ Y Sdaze ChIPBase
Dl g ad s e nl 3,556 5 05 Ol it (o)lSaus
s S lon 5 Ol a)le DLy 5 SIS L et 5 .

A2l azils oy 0 sSle Gaal T O gman (555 0 s
Slidss 5 bl kaly opl s Gl glaae) 3
SIS g L bl el B e SR
a3 Olidd (Jsh Jls 5o bad 550l VL el
Db L2 oa Sy Sl sl g0 sledle
Sl glaweas 5o tasn 5 adlee 228 (gl oL
i Bl &S ol Al 5 3l sy Sle
Oleys &S plagsber ofi s dagslon g5 Ol s Lo
Iy U cpimean 58 Ty el oS Iy WOT (gl oadad
Sl 5o el 5 o Shes L G AE 058
5 SKES w3 St Sdpiy dalds Sl
Lels s Gads 5 o Shee Slio 5 ol SlEAOL

il

S sl sl ads ek 208 & GRNA | LaLncRNA
Sl 51 5oy 4 sas &S ddea gy L6
“ LD}.SL;« W‘Jﬁ 03 p Usg)T e L;;:Ja.; 9 62Jﬁ.¢9
23 s s bl ol o la s 5 Sldlas oS (gl S
S SoS gladsSe il el J-
Jokbw =l s 1) b 5 (6o Shas e sbis
LSLA&.AJJE cbul L’ o) “ o] oS LML}J )‘Jo.)u.@&
Ll 5l g5 ol Gl GieAs gt ol
55 Laesls & Rl S GO S @ onsd e e 5 S
L sy BB B el Sl 5 (Sap sl
de s s mld ol & e ptees Slagslen

el s 0313 Gy 3l o ler Camer 53 b 28

\yay ul.«.m.o)g).ul.; 1Y O)Ln.& /M 090 /w) ‘sﬁwlij (WIS -



https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.11.2
http://gebsj.ir/article-1-287-fa.html

[ Downloaded from gebg.ir on 2025-12-18 ]

[ DOR: 20.1001.1.25885073.1397.7.2.11.2 ]

e duSAS 2 WRNA

O‘)&ﬂﬁdjjb

&lw

Bahrami, A., Miraie-Ashtiani, S. R., Sadeghi, M. and
Najafi, A. 2017a. miRNA-mRNA network involved in
folliculogenesis  interactome:  systems  biology
approach. Reproduction 154: 51-65.

Bahrami, A., Miraie-Ashtiani, S. R., Sadeghi, M.,
Najafi, A. and Ranjbar, R. 2017b. Dynamic
modeling of folliculogenesis signaling pathways in the
presence of miRNAs expression. Journal of Ovarian
Research 10: 76.

Batista, PJ. and Chang, H. Y. 2013. Long noncoding
RNAs: cellular address codes in development and
disease. Cell 152(6): 1298-1307.

Beigelman, L., McSwiggen, J. A., Draper, K. G,
Gonzalez, C., Jensen, K., Karpeisky, A. M., Modak,
A. S., Matulic-Adamic, J., DiRenzo, A. B., Haeberli,
P. and Sweedler, D. 1995. Chemical modification of
hammerhead ribozymes catalytic activity and nuclease
resistance. Journal of Biological Chemistry 270(43):
25702-25708.

Belgard, T. G., Marques, A. C., Oliver, P. L., Abaan, H.
0., Sirey, T. M., Hoerder-Suabedissen, A., Garcia-
Moreno, F., Molnar, Z., Margulies, E. H and
Ponting, CP. 2011. A transcriptomic atlas of mouse
neocortical layers. Neuron 71(4): 605-616.

Benn, CL., Sun, T., Sadri-Vakili, G., McFarland, K. N.,
DiRocco, D. P., Yohrling, G. J., Clark, T. W,,
Bouzou, B. and Cha, J.H.J. 2008. Huntingtin
modulates transcription, occupies gene promoters in
vivo, and binds directly to DNA in a polyglutamine-
dependent manner. Journal of Neuroscience 28(42):
10720-10733.

Bertone, P., Stolc, V., Royce, T. E., Rozowsky, J. S.,
Urban, A. E., Zhu, X., Rinn, J. L., Tongprasit, W.,
Samanta, M., Weissman, S. and Gerstein, M. 2004.
Global identification of human transcribed sequences
with genome tiling arrays. Science 306(5705): 2242-
2246.

Cabili, M. N., Trapnell, C., Goff, L., Koziol, M., Tazon-
Vega, B., Regev, A. and Rinn, J. L. 2011. Integrative
annotation of human large intergenic noncoding RNAs
reveals global properties and specific
subclasses. Genes & Development 25: 1915-1927.

Cakir, B. O., Adamson, P. and Cingi, C. 2012.
Epidemiology and economic burden of nonmelanoma
skin cancer. Facial Plastic Surgery Clinics of North
America 20(4): 419-422.

Calvo, S. E., Pagliarini, D. J. and Mootha, V. K. 2009.
Upstream open reading frames cause widespread
reduction of protein expression and are polymorphic
among humans. Proceedings of the National Academy
of Sciences 106(18): 7507-7512.

Campos Pereira, T. and Lopes-Cendes, [|. 2012.
Emerging RNA-based drugs: siRNAs, microRNAs and
derivates. Central Nervous System Agents in
Medicinal Chemistry (Formerly Current Medicinal
Chemistry-Central Nervous System Agents) 12(3):
217-232.

Cariaso, M., and Lennon, G. 2011. SNPedia: a wiki
supporting personal genome annotation, interpretation
and analysis. Nucleic acids research 40(1): 1308-1312.

Carninci, P., Kasukawa, T., Katayama, S., Gough, J.,
Frith, M. C., Maeda, N., Oyama, R., Ravasi, T.,
Lenhard, B., Wells, C. and Kodzius, R. 2005. The
transcriptional ~ landscape of the mammalian
genome. Science 309(5740): 1559-1563.

Cheetham, S. W., Gruhl, F., Mattick, J. S., and Dinger,
M. E. 2013. Long noncoding RNAs and the genetics
of cancer. British journal of cancer 108(12): 2419-
2425,

Chen, G., Yin, K., Shi, L., Fang, Y., Qi, Y., Li, P., Luo,
J., He, B., Liu, M. and Shi, T. 2011. Comparative
analysis of human protein-coding and noncoding
RNAs between brain and 10 mixed cell lines by RNA-
Seq. PIOS One 6(11): e28318.

Clark, M. B., Johnston, R. L., Inostroza-Ponta, M., Fox,
A. H., Fortini, E., Moscato, P., Dinger, M. E. and
Mattick, J. S. 2012. Genome-wide analysis of long
noncoding RNA stability. Genome Research 22: 885-
898.

Crooke, S. T. 2001. Antisense drug technology: principles,
strategies, and applications. New York: CRC Press.

Daloii-MR, N. and Ghafrani, M. 2000. Aptamer
technology, a new method in molecular medicine,
diagnosis and treatment. J Nanotech 7(131): 357-62.
(In Farsi with English abstract)

Darfeuille, F., Reigadas, S., Hansen, J. B., Orum, H., Di
Primo, C. and Toulmé, J. J. 2006. Aptamers targeted
to an RNA hairpin show improved specificity
compared to that of complementary
oligonucleotides. Biochemistry 45(39): 12076-12082.

Derrien, T., Johnson, R., Bussotti, G., Tanzer, A.,
Djebali, S., Tilgner, H., Guernec, G., Martin, D.,
Merkel, A., Knowles, D. G. and Lagarde, J. 2012.
The GENCODE v7 catalog of human long noncoding
RNAs: analysis of their gene structure, evolution, and
expression. Genome Research 22(9): 1775-1789.

Dinger, M. E., Pang, K. C., Mercer, T. R. and Mattick,
J. S. 2008. Differentiating protein-coding and
noncoding RNA: challenges and ambiguities. PLOS
Computational Biology 4(11): €1000176.

Du, Z., Fei, T., Verhaak, R. G., Su, Z., Zhang, Y.,
Brown, M., Chen, Y. and Liu, X. S. 2013. Integrative

- WWAY by g 3 b /Y o Lol [psildd 0598 [ S ) GA.A”,M) (S0


https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.11.2
http://gebsj.ir/article-1-287-fa.html

[ Downloaded from gebg.ir on 2025-12-18 ]

[ DOR: 20.1001.1.25885073.1397.7.2.11.2 ]

Q\)lgwjd)}ib

e duSAS & WRNA

genomic analyses reveal clinically relevant long
noncoding RNAs in human cancer. Nature Structural
& Molecular Biology 20(7): 908.

Ellington, A. D. and Szostak, J. W. 1990. In vitro
selection of RNA molecules that bind specific
ligands. Nature 346(6287): 818.

ENCODE Project Consortium. 2007. Identification and
analysis of functional elements in 1% of the human
genome by the ENCODE pilot
project. Nature 447(7146): 799.

Esteller, M. 2011. Non-coding RNAs in human
disease. Nature Reviews Genetics 12(12): 861.

Fabian, M. R., Sonenberg, N. and Filipowicz, W. 2010.
Regulation of mRNA translation and stability by
microRNAs. Annual Review of Biochemistry 79: 351-
379.

Faghihi, M. A., Modarresi, F., Khalil, A. M., Wood, D.
E., Sahagan, B. G., Morgan, T. E., Finch, C. E,,
Laurent 111, G. S., Kenny, P. J. and Wahlestedt, C.
2008. Expression of a noncoding RNA is elevated in
Alzheimer's disease and drives rapid feed-forward
regulation of B-secretase. Nature Medicine 14(7): 723.

George Liddell, H. and Scott, R. 2012. Drugs in clinical
development for melanoma. Pharmaceut Med 26: 171
183.

Gibb, E. A, Vucic, E. A., Enfield, K. S., Stwart, G. L.,
Lonergan, K. M., Kennett, J. Y., Becker-Santos, D.
D., MacAulay, C. E., Lam, S., Brown, C. J. and
Lam, W. L. 2011. Human cancer long non-coding
RNA transcriptomes. PloS One 6(10): e25915.

Gréff, J. and Mansuy, I. M. 2008. Epigenetic codes in
cognition  and  behaviour. Behavioural Brain
Research 192(1): 70-87.

Guo, F., Li, Y, Liu, Y., Wang, J., Li, Y. and Li, G. 2010.
Inhibition of metastasis-associated lung
adenocarcinoma transcript 1 in CaSki human cervical
cancer cells suppresses cell proliferation and
invasion. Acta Biochim Biophys Sin 42(3): 224-229.

Gutschner, T. and Diederichs, S. 2012. The hallmarks of
cancer: a long non-coding RNA point of view. RNA
Biology 9(6): 703-719.

Gutschner, T., Baas, M. and Diederichs, S. 2011.
Noncoding RNA gene silencing through genomic
integration of RNA destabilizing elements using zinc
finger nucleases. Genome Research 21: 1944-1954.

Hanna, N., Ohana, P., Konikoff, F. M., Leichtmann, G.,
Hubert, A., Appelbaum, L., Kopelman, Y.,
Czerniak, A. and Hochberg, A. 2012. Phase 1/2a,
dose-escalation, safety, pharmacokinetic ~ and
preliminary  efficacy study of intratumoral
administration of BC-819 in patients with unresectable
pancreatic cancer. Cancer Gene Therapy 19(6): 374.

Hansen, T. B., Jensen, T. 1., Clausen, B. H., Bramsen, J.
B., Finsen, B., Damgaard, C. K. and Kjems, J.

2013. Natural RNA circles function as efficient
microRNA sponges. Nature 495(7441): 384.

Hansen, T. B., Wiklund, E. D., Bramsen, J. B.,
Villadsen, S. B., Statham, A. L., Clark, S. J. and
Kjems, J. 2011. miRNA-dependent gene silencing
involving Ago2-mediated cleavage of a circular
antisense  RNA. The EMBO Journal 30(21): 4414-
4422.

Huang, J., Ke, P., Guo, L., Wang, W., Tan, H., Liang,
Y. and Yao, S. 2014. Lentivirus-mediated RNA
interference targeting the long noncoding RNA
HOTAIR inhibits proliferation and invasion of
endometrial carcinoma cells in vitro and in
vivo. International ~ Journal ~ of  Gynecological
Cancer 24(4): 635-642.

Hutchinson, J. N., Ensminger, A. W., Clemson, C. M.,
Lynch, C. R., Lawrence, J. B. and Chess, A. 2007.
A screen for nuclear transcripts identifies two linked
noncoding RNAs associated with SC35 splicing
domains. BMC Genomics 8(1): 39.

Jarroux, J., Morillon, A. and Pinskaya, M. 2017.
History, Discovery, and classification of IncRNAs.
InLong Non Coding RNA Biology. Springer,
Singapore: 1-46

Jerant, A. F., Johnson, J. T., Demastes Sheridan, C. and
Caffrey, T. J. 2000. Early detection and treatment of
skin cancer. American Family Physician 62(2).

Jiang, Y. J. and Bikle, D. D. 2014. LncRNA profiling
reveals new mechanism for VDR protection against
skin cancer formation. The Journal of Steroid
Biochemistry and Molecular Biology 144: 87-90.

Johnson, R., Zuccato, C., Belyaev, N. D., Guest, D. J.,
Cattaneo, E. and Buckley, N. J. 2008. A microRNA-
based gene dysregulation pathway in Huntington's
disease. Neurobiology of Disease 29(3): 438-445.

Johnsson, P., Lipovich, L., Grandér, D. and Morris, K.
V. 2014. Evolutionary conservation of long non-
coding RNAs; sequence, structure,
function. Biochimica et Biophysica Acta (BBA)-
General Subjects 1840(3): 1063-1071.

Katayama, S., Tomaru, Y., Kasukawa, T., Waki, K.,
Nakanishi, M., Nakamura, M., Nishida, H., Yap, C.
C., Suzuki, M., Kawai, J. and Suzuki, H. 2005.
Antisense  transcription in the  mammalian
transcriptome. Science 309(5740): 1564-1566.

Katayama, S., Tomaru, Y., Kasukawa, T., Waki, K.,
Nakanishi, M., Nakamura, M., Nishida, H., Yap, C.
C., Suzuki, M., Kawai, J. and Suzuki, H. 2005.
Antisense  transcription in the  mammalian
transcriptome. Science 309(5740): 1564-1566.

Khalil, A. M., Guttman, M., Huarte, M., Garber, M.,
Raj, A., Morales, D. R., Thomas, K., Presser, A,
Bernstein, B. E., Van Oudenaarden, A. and Regev,
A. 2009. Many human large intergenic noncoding
RNAs associate with chromatin-modifying complexes

\yay ‘_,L......o”)...,l.; 1Y o)m /p.d.b 0590 /w) sm;ljs&u.vj (WIS -



https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.11.2
http://gebsj.ir/article-1-287-fa.html

[ Downloaded from gebg.ir on 2025-12-18 ]

[ DOR: 20.1001.1.25885073.1397.7.2.11.2 ]

e duSAS 2 WRNA

O‘)&ﬂﬁdjjb

and affect gene expression. Proceedings of the
National Academy of Sciences 106(28): 11667-11672.

Kim, T. K., Hemberg, M., Gray, J. M., Costa, A. M.,
Bear, D. M., Wu, J., Harmin, D. A., Laptewicz, M.,
Barbara-Haley, K., Kuersten, S. and Markenscoff-
Papadimitriou, E. 2010. Widespread transcription at
neuronal activity-regulated
enhancers. Nature 465(7295): 182.

Kim, V. N., Han, J. and Siomi, M. C. 2009. Biogenesis of
small RNAs in animals. Nature reviews Molecular cell
Biology 10(2): 126.

Koufariotis, L. T., Chen, Y.P.P., Chamberlain, A.,
Vander Jagt, C. and Hayes, B. J. 2015. A catalogue
of novel bovine long noncoding RNA across 18
tissues. PloS One 10(10): e0141225.

Kudla, G., Lipinski, L., Caffin, F., Helwak, A. and
Zylicz, M. 2006. High guanine and cytosine content
increases MRNA levels in mammalian cells. PLoS
Biology 4(6): €180.

Leiter, U. and Garbe, C. 2008. Epidemiology of
melanoma and nonmelanoma skin cancer—the role of
sunlight. In Sunlight, vitamin D and skin cancer.
Springer, New York, NY. 624: 89-103.

Li, C. Y., Li, X,, Liu, Z., Ni, W., Zhang, X., Hazi, W.,
Ma, Q., Zhang, Y., Cao, Y., Qi, J. and Yao, Y. 2018.
Identification and characterization of long non-coding
RNA in prenatal and postnatal skeletal muscle of
sheep. Genomics.

Li, X,, Wu, Z, Fu, X. and Han, W. 2013. Long
noncoding RNAs: insights from biological features
and functions to diseases. Medicinal Research
Reviews 33(3): 517-553.

Lin, M., Pedrosa, E., Shah, A., Hrabovsky, A., Magbool,
S., Zheng, D. and Lachman, H. M. 2011. RNA-Seq
of human neurons derived from iPS cells reveals
candidate long non-coding RNAs involved in
neurogenesis and neuropsychiatric disorders. PloS
One 6(9): €23356.

Lipovich, L., Tarca, A. L., Cai, J., Jia, H., Chugani, H.
T., Sterner, K. N., Grossman, L. I., Uddin, M., Hof,
P. R., Sherwood, C. C. and Kuzawa, C. W. 2013.
Developmental changes in the transcriptome of human
cerebral cortex tissue: long noncoding RNA
transcripts. Cerebral Cortex 24(6): 1451-1459.

Maruyama, R. and Suzuki, H. 2012. Long noncoding
RNA involvement in cancer. BMB Reports 45(11):
604.

Mastroyiannopoulos, N. P., Uney, J. B. and Phylactou,
L. A. 2010. The application of ribozymes and
DNAzymes in muscle and brain. Molecules 15(8):
5460-5472.

Mattick, J. S., Amaral, P. P., Dinger, M. E., Mercer, T.
R. and Mehler, M. F. 2009. RNA regulation of
epigenetic processes. Bioessays 31(1): 51-59.

Mattick, J.S. 2011. Long noncoding RNAs in cell and
developmental biology. In Seminars in Cell and
Developmental Biology 22(4): 327.

Mehler, M. F. and Mattick, J. S. 2006. Non-coding RNAs
in  the nervous system. The Journal  of
Physiology 575(2): 333-341.

Mehler, M. F. and Mattick, J. S. 2007. Noncoding RNAs
and RNA editing in brain development, functional
diversification, and neurological disease. Physiological
Reviews 87(3): 799-823.

Mehler, M.F. 2008. Epigenetic principles and mechanisms
underlying nervous system functions in health and
disease. Progress in Neurobiology 86(4): 305-341.

Memczak, S., Jens, M., Elefsinioti, A., Torti, F.,
Krueger, J., Rybak, A., Maier, L., Mackowiak, S.
D., Gregersen, L. H., Munschauer, M. and Loewer,
A. 2013. Circular RNAs are a large class of animal
RNAs with regulatory potency. Nature 495(7441):
333.

Mercer, T. R., Dinger, M. E. and Mattick, J. S. 20009.
Long non-coding RNAs: insights into
functions. Nature Reviews Genetics 10(3): 155-9.

Mercer, T. R., Dinger, M. E., Sunkin, S. M., Mehler, M.
F. and Mattick, J. S. 2008. Specific expression of
long noncoding RNAs in the mouse brain. Proceedings
of the National Academy of Sciences 105(2): 716-721.

Mikovic, J., Sadler, K., Butchart, L., Voisin, S.,
Gerlinger-Romero, F., Della Gatta, P., Grounds, M.
and Lamon, S. 2018. MicroRNA and long non-coding
RNA regulation in skeletal muscle from growth to old
age shows striking dysregulation of the Callipyge
locus. Frontiers in Genetics 9: 548.

Miller, J. C., Holmes, M. C., Wang, J., Guschin, D. Y.,
Lee, Y. L., Rupniewski, I., Beausejour, C. M.,
Waite, A. J., Wang, N. S., Kim, K. A. and Gregory,
P. D. 2007. An improved zinc-finger nuclease
architecture for highly specific genome editing. Nature
Biotechnology 25(7): 778.

Modarresi, F., Faghihi, M. A., Lopez-Toledano, M. A,,
Fatemi, R. P., Magistri, M., Brothers, S. P., Van
Der Brug, M. P. and Wahlestedt, C. 2012. Inhibition
of natural antisense transcripts in vivo results in gene-
specific transcriptional upregulation. Nature
Biotechnology 30(5): 453.

Muddashetty, R. S., Khanam, T., Kondrashov, A,
Bundman, M., lacoangeli, A., Kremerskothen, J.,
Duning, K., Barnekow, A., Hiuttenhofer, A., Tiedge,
H. and Brosius, J. 2002. Poly (A)-binding protein is
associated with neuronal BCl1 and BC200
ribonucleoprotein  particles. Journal of Molecular
Biology 321(3): 433-445.

Muret, K., Klopp, C., Wucher, V., Esquerré, D., Legeai,
F., Lecerf, F., Désert, C., Boutin, M., Jehl, F,
Acloque, H. and Giuffra, E. 2017. Long noncoding

- WWAY by g 3 b /Y o Lol [psildd 0598 [ S ) GA.A”,M) (S0


https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.11.2
http://gebsj.ir/article-1-287-fa.html

[ Downloaded from gebg.ir on 2025-12-18 ]

[ DOR: 20.1001.1.25885073.1397.7.2.11.2 ]

Q\)lgwjd)}ib

e duSAS & WRNA

RNA repertoire in chicken liver and adipose
tissue. Genetics Selection Evolution 49(1): 6.

Ng, E. W. and Adamis, A. P. 2006. Anti-VEGF aptamer
(pegaptanib)  therapy  for  ocular  vascular
diseases. Annals of the New York Academy of
Sciences 1082(1): 151-171.

Ng, S. Y., Johnson, R. and Stanton, L. W. 2012. Human
long non-coding RNAs promote pluripotency and
neuronal differentiation by association with chromatin
modifiers and transcription factors. The EMBO
journal 31(3): 522-533.

Noori-Daloii, M. R. and Eshaghkhani, Y. 2015a.
LncRNAs: significance and function
mechanisms. Medical Science Journal of Islamic Azad
Univesity-Tehran Medical Branch 25(2): 79-94. (In
Farsi with English abstract)

Noori-Daloii, M. R. and Eshaghkhani, Y. 2015b.
LncRNAs roles in cancer occurrence. Medical Science
Journal of Islamic Azad Univesity-Tehran Medical
Branch 25(3): 163-182. (In Farsi with English abstract)

Noori-Daloii, M.R. 2009. Medical molecular genetics in
the third millennium. Tehran: Samer and Nashre
Akhar Publishing. (In Farsi with English abstract)

Pauli, A., Valen, E., Lin, M. F., Garber, M.,
Vastenhouw, N. L., Levin, J. Z., Fan, L., Sandelin,
A., Rinn, J. L., Regev, A. and Schier, A. F. 2012.
Systematic identification of long noncoding RNAs
expressed during zebrafish embryogenesis. Genome
Research 22(3): 577-591.

Pavco, P. A., Bouhana, K. S., Gallegos, A. M., Agrawal,
A., Blanchard, K. S., Grimm, S. L., Jensen, K. L.,
Andrews, L. E., Wincott, F. E., Pitot, P. A. and
Tressler, R. J. 2000. Antitumor and antimetastatic
activity of ribozymes targeting the messenger RNA of
vascular endothelial growth factor receptors. Clinical
Cancer Research 6(5): 2094-2103.

Pollard, K. S., Salama, S. R., Lambert, N., Lambot, M.
A., Coppens, S., Pedersen, J. S., Katzman, S., King,
B., Onodera, C., Siepel, A. and Kern, A. D. 2006.
An RNA gene expressed during cortical development
evolved rapidly in humans. Nature 443(7108): 167.

Ponjavic, J., Ponting, C. P. and Lunter, G. 2007.
Functionality or transcriptional noise? Evidence for
selection within long noncoding RNAs. Genome
Research 17(5): 556-565.

Prensner, J. R. and Chinnaiyan, A. M. 2011. The
emergence of IncRNAs in cancer biology. Cancer
Discovery 1(5): 391-407.

Puton, T., Kozlowski, L. P., Rother, K. M. and Bujnicki,
J. M. 2013. CompaRNA: a server for continuous
benchmarking of automated methods for RNA
secondary  structure  prediction. Nucleic ~ Acids
Research 41(7): 4307-4323.

Qureshi, I. A., Mattick, J. S. and Mehler, M. F. 2010.
Long non-coding RNASs in nervous system function
and disease. Brain Research 1338: 20-35.

Reza Noori Daloii, M. and Fazilaty Mina Tabrizi, H.
2013. Cancer metastasis, genetic and
microenvironmental factors of distant tissue: a review
article. Tehran University Medical Journal 70(11). (In
Farsi with English abstract)

Rinn, J. L. and Chang, H. Y. 2012. Genome regulation by
long noncoding  RNAs. Annual  Review  of
Biochemistry 81: 145-166.

Sheridan, C. 2012. Proof of concept for next-generation
nanoparticle drugs in humans. Nat Biotechnol 30: 471-
473.

Shiri Sichani, L., Emadi-Baygi, M., Rezaei, M.,
Khanahmad, H. and Nikpour, P. 2017. Evaluation
of the expression of Hottip long noncoding RNA in the
B16F10 murine melanoma cell line. Journal of
Shahrekord Uuniversity of Medical Sciences: 19. (In
Farsi with English abstract)

Sigova, A. A., Mullen, A. C., Molinie, B., Gupta, S,
Orlando, D. A., Guenther, M. G., Almada, A. E.,
Lin, C., Sharp, P. A., Giallourakis, C. C. and
Young, R. A. 2013. Divergent transcription of long
noncoding RNA/mRNA gene pairs in embryonic stem
cells. Proceedings of the National Academy of
Sciences 110(8): 2876-2881.

Smaldone, M. C. and Davies, B. J. 2010. BC-819, a
plasmid comprising the H19 gene regulatory
sequences and diphtheria toxin A, for the potential
targeted therapy of cancers. Current Opinion in
Molecular Therapeutics 12(5): 607-616.

Sone, M., Hayashi, T., Tarui, H., Agata, K., Takeichi,
M. and Nakagawa, S. 2007. The mRNA-like
noncoding RNA Gomafu constitutes a novel nuclear
domain in a subset of neurons.J Cell Sci 120(15):
2498-2506.

Spitale, R. C., Crisalli, P., Flynn, R. A,, Torre, E. A,,
Kool, E. T. and Chang, H. Y. 2013. RNA SHAPE
analysis in living cells. Nature Chemical Biology 9(1):
18.

Spizzo, R., Almeida, M. I., Colombatti, A. and Calin, G.
A. 2012. Long non-coding RNAs and cancer: a new
frontier of translational research? Oncogene 31(43):
4577.

Siikdsd, Z., Knudsen, B., Kjems, J. and Pedersen, C. N.
2012. PPfold 3.0: fast RNA secondary structure
prediction  using  phylogeny and  auxiliary
data. Bioinformatics 28(20): 2691-2692.

Sunwoo, H., Dinger, M. E., Wilusz, J. E., Amaral, P. P,
Mattick, J. S. and Spector, D. L. 2009. MEN ¢&/B
nuclear-retained non-coding RNAs are up-regulated
upon muscle differentiation and are essential
components of paraspeckles. Genome Research 19(3):
347-359.

\yay ‘_,L......o”)...,l.; 1Y o)m /p.d.b 0590 /w) sm;ljs&u.vj (WIS -



https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.11.2
http://gebsj.ir/article-1-287-fa.html

[ Downloaded from gebg.ir on 2025-12-18 ]

[ DOR: 20.1001.1.25885073.1397.7.2.11.2 ]

e duSAS 2 WRNA

O‘)&ﬂﬁdjjb

Tani, H., Mizutani, R., Salam, K. A., Tano, K., ljiri, K.,
Wakamatsu, A., lIsogai, T., Suzuki, Y. and
Akimitsu, N. 2012. Genome-wide determination of
RNA stability reveals hundreds of short-lived
noncoding  transcripts  in  mammals. Genome
research 22(5): 947-956.

Tano, K., Mizuno, R., Okada, T., Rakwal, R., Shibato,
J., Masuo, Y., ljiri, K. and Akimitsu, N. 2010.
MALAT-1 enhances cell motility of lung
adenocarcinoma cells by influencing the expression of
motility-related genes. FEBS Letters 584(22): 4575-
4580.

Tripathi, V., Shen, Z., Chakraborty, A., Giri, S., Freier,
S. M., Wu, X., Zhang, Y., Gorospe, M., Prasanth, S.
G., Lal, A. and Prasanth, K. V. 2013. Long
noncoding RNA MALATL1 controls cell cycle
progression by regulating the expression of oncogenic
transcription factor B-MYB. PL0oS Genetics 9(3):
€1003368.

Tuerk, C. and Gold, L. 1990. Systematic evolution of
ligands by exponential enrichment: RNA ligands to
bacteriophage T4 DNA
polymerase. Science 249(4968): 505-510.

Ulitsky, I. and Bartel, D. P. 2013. LincRNAs: genomics,
evolution, and mechanisms. Cell 154(1): 26-46.

Ulitsky, 1., Shkumatava, A., Jan, C. H., Sive, H. and
Bartel, D. P. 2011. Conserved function of lincRNAs
in vertebrate embryonic development despite rapid
sequence evolution. Cell 147(7): 1537-1550.

Van Heesch, S., van Iterson, M., Jacobi, J., Boymans, S.,
Essers, P. B., de Bruijn, E., Hao, W., Maclnnes, A.
W., Cuppen, E. and Simonis, M. 2014. Extensive
localization of long noncoding RNAs to the cytosol
and mono-and polyribosomal complexes. Genome
Biology 15(1): R6.

Wang, K. C. and Chang, H. Y. 2011. Molecular
mechanisms of long noncoding RNAs. Molecular
Cell 43(6): 904-914.

Wang, K. C.,, and Chang, H. Y. 2011. Molecular
mechanisms of long noncoding RNAs. Molecular
cell 43(6): 904-914.

Wang, K. C., Yang, Y. W., Liu, B., Sanyal, A., Corces-
Zimmerman, R., Chen, Y., Lajoie, B. R., Protacio,
A., Flynn, R. A., Gupta, R. A. and Wysocka, J.
2011. A long noncoding RNA maintains active
chromatin to coordinate homeotic gene
expression. Nature 472(7341): 120.

Wethmar, K., Smink, J. J. and Leutz, A. 2010. Upstream
open reading frames: molecular switches in (patho)
physiology. Bioessays 32(10): 885-893.

Wilusz, J. E., JnBaptiste, C. K., Lu, L. Y., Kuhn, C. D,
Joshua-Tor, L. and Sharp, P. A. 2012. A triple helix
stabilizes the 3’ ends of long noncoding RNAs that
lack poly (A) tails. Genes & Development 26: 2392-
2407.

Xie, Y., Hayden, M. R. and Xu, B. 2010. BDNF
overexpression in the forebrain rescues Huntington's
disease phenotypes in YAC128 mice. Journal of
Neuroscience 30(44): 14708-14718.

Yin, Q. F,, Yang, L., Zhang, Y., Xiang, J. F., Wu, Y. W.,
Carmichael, G. G. and Chen, L. L. 2012. Long
noncoding RNAs with snoRNA ends. Molecular
Cell 48(2): 219-230.

Zhang, B., Arun, G., Mao, Y. S,, Lazar, Z., Hung, G.,
Bhattacharjee, G., Xiao, X., Booth, C. J., Wu, J.,
Zhang, C. and Spector, D. L. 2012. The IncRNA
Malatl is dispensable for mouse development but its
transcription plays a cis-regulatory role in the
adult. Cell Reports 2(1): 111-123.

Zhu, J., Fu, H., Wu, Y. and Zheng, X. 2013. Function of
InNcRNAs and approaches to IncRNA-protein
interactions. Science China Life Sciences 56(10): 876-
885.

- WWAY by g 3 b /Y o Lol [psildd 0598 [ S ) GA.A”,M) (S0


https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.11.2
http://gebsj.ir/article-1-287-fa.html

[ Downloaded from gebg.ir on 2025-12-18 ]

[ DOR: 20.1001.1.25885073.1397.7.2.11.2 ]

Q‘)&«A}&)}i&

Genetic Engineering and Biosafety Journal
Volume 7, Number 2

Long Non-Coding RNAs (LncRNASs): Roles, Functions, and Mechanisms

Farzad Ghafouri®, Mostafa Sadeghi®*, Abolfazl Bahrami®

1-M.Sc., 2-Associate Professor, 3- PhD, Animal Breeding and Genetics
Department of Animal Science, College of Agriculture and Natural Resources, University of Tehran, Karaj, Iran

Abstract

A major part of the gene-expression products has composed by non-coding protein-binding
ribonucleotide sequences including short and long RNA molecules ranged in ten to hundreds
which more than 200 nucleotides are called “long non-coding protein RNA, or IncRNA”.
LncRNAs act important roles in some cellular processes by their special molecular structure.
Purposes of this study were to evaluate the function of regulator LncRNAs as a major component
in intracellular processes and regulating gene expression at different epigenetic levels,
transcription, and post-transcription. We also aimed to evaluate the function of LncRNAS in
development of the central nervous system, increase or decrease of their expression in some
disease like cancer and their roles in some animal diseases. Many modern technologies and
advanced bioinformatics methods have been developed to identify LncRNA molecules. Here, we
review the current state of knowledge of the IncRNA field, discussing what is known about the
genomic contexts, biological functions, and mechanisms of action of IncRNAs. Although there
are several online databases to facilitate researches and share scientific information related to
these molecules. Therefore, it is expected that studying on this particular type of RNAs to find
out their functional and regulatory roles is increasing; and there is still a great deal of space for
developing researches in human and animal diseases. There are hopes that more perspectives to
find out therapies for many types of diseases, especially those with no definitive treatment. In
addition, we wish to obtain significant advances in genetics and livestock breeding by finding
new functional and regulatory roles of LncRNAs in animal productive traits.
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