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ABSTRACT

Introduction: Long non-coding RNAs (IncRNAs) are regulatory molecules that set many
vital processes in the cell. These regulatory RNAs, as an important component of the regulatory
networks of genes and the expression of key genes involved in setting development, play an
important role in neurological diseases of the central nervous system (CNS). The purpose
of this study was to evaluate the regulatory functions of IncRNAs in the evolution of the
CNS and an overview of their roles in the biology of neuropsychiatric diseases. More than
half of all IncRNAs expressed in CNS cells and their regulated expression in the evolution
and function of the nervous system are important. IncRNAs are involved in the development
of different parts of the brain, specificity and differentiation of oligodendrocytes category,
and terminal myelination. In addition, they have a role in regulation of vital functions, such
as maintaining neural stem cells, neurogenesis and glyogenesis, homeostasis, and synaptic
connections. IncRNAs are associated with the biological processes in the brain, such as the
development of the hippocampus and aging. Conclusion: This review has shown that how
IncRNA regulate vital processes in neurons in order to have a better understanding on the
mechanisms of neurological diseases by RNA interference. Understanding the role of the
regulatory RNAs interference and its impact on the biology of CNS can helpful in the field of
prognosis, prediction of response to treatment, and pathological staging. Furthermore, it can

be inhibited or controlled as novel therapeutic targets.

* Corresponding Author: Amir Atashi

E-mail: atashia@shmu.ac.ir

Accepted: 6 Aug 2015

Key words:

1. RNA, Long Noncoding
2. Central Nervous System
3. Nervous System Diseases

4. Neurogenesis


http://dx.doi.org/10.18869/acadpub.shefa.3.3.98
http://shefayekhatam.ir/article-1-716-fa.html

wyaf uL....uLn P 0)lauh pga 0)53 éjs_,_ﬁ—ﬁ 4_-‘_,,

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.98 ]

. . et e . Sl . TR . .
SF
*er ool & ooud] 1 LS yoos| Jout ok ik e gonst dlg>
Ol el sy S olRS (S pole 0uSiils cs3glilos 095"
S 05 ) 15 oy s el pole Sl 5,
Ol ey comyie San i oRaily (S pole oasSasls « ouliig B oj)fr

Olpkog,alis wg,als Sy psle slfisls o Sy oaSiasls

VAF ol 0 V0 b iy G, WWAF ols )3 YA edl o &,

Q‘.\_\Sé

- <

St sanl ) gk &5 s parlats glaJsge ail; 503505 8 (sl RNA 100100

ol sloaSlil 3l g s SO leieds ol sle RNA -yl INCELYp s 1y Jok o

T e N Sl lom o 1) (sote G S JolSS odai 0 1500 s0ulS slayy Gl 5 by

i 0 b IneRNA (pl cowdats sloo Slos cw)p daslllas ol 5l Bow 0iS oo 3L 35 0 (omas

D9 Slay (mae sl low Gi9dsm 0 ol Gl 1 (55950 ST 5 (655 o (smas s oIS

Bolipalas (le 9 Wgdi oo (e (535 p0 (s pms Slo sk 50 o INCRNA plas 5l card 51 (o

e aliee laciand JolSS )0 o INCRNA ol ool b coas piw o Shas g JolSS )0 lagy]

9 3lwgen 55905 o o3059)8 (omas g3l la ol Lai> aile Sl slas Sles ol o,

G 5 ol g JolSS aile 2o jo é;ﬂ]gg slasl 3L s IncRNA s o Sl oY Las!

ol b s INCRNA jslaz 45 Censl 08l Lt (65550 dalllao oyl IAMBAAD witun Lo o

Poras Gl b SbaeilSe 55 S S0 S Bl jeleas | eas sl ol 0 Sl

ojlg ads | S39dgm 59, oy 15U g conlsts Gl RNA clso ids S p0 .0 oo puais RNA s Loy
sl 55505 2 RNA ) 138 ke (ol 1o 5 (4l jd 4 Frsly (0295 ¢ 45 T i Ake 50 Wlg 00 (635 10 (smae el

s ¥ el JpS e b ogd Jlow wpaz Sloys Blaal plgiea; wlgs oo odleay il aphe
G35 0 s s ¥ > . J : il o

(SRS L DA
<hoss ¥

5T el 1) gunno ooy g
atashia@shmu.ac.ir : Swig yiSI| g0 51


http://dx.doi.org/10.18869/acadpub.shefa.3.3.98
http://shefayekhatam.ir/article-1-716-fa.html

WA il (pgan 0 )l gan 0,99

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.98 |

T 5leel RNA L 1T 5lerly RNA Lig coul Sas s
OSae b 6580 8 Gl 8l Cod g Wigh gl
IncRNA 3l & 5 anil oads JLSis 9551 S 5l L ol
laanl i b oo ol See b MRNA o coso b
2 Osedidlly 5 07820 o G NSSNS Jro (3l

AN AY-VD) 05 )3 Y-l

2 ool sladsSse plyiea aily ooulais sla RNA ()l
el (oileg,S JLsbe Tl Jed 5l (alaanl b pelass
Sl B o) 5l o slaslp il ca
G S5l 9 sk 45 2 o Sz G RNA (5l
Olsieds ailgi e erkis glasSIse cul (VF-VA) Wl
S olgked 55 g Oeen G GINS lp Cemle S
ol Gollr ln beiniisy xS la o Laal,
b o 1) ilag S ondge Jlislo b 5 08 Joe cruileg S
Syge 4 INCRNA (VO VA=Y < )-(V poad) dims I8
b Syl 5 easS Sligeen i gl Bz slagS)
4 Kgdior (smgi) 397 salme (eign B0SIS slag
@ Sl o INCRNA Loy a5 cpl o pudas saimslis
Sansy peis da INCRNA Lol 5 Shae S oy oo ,Lai
395 Su3F 5,95 (g n BSOS by (Sl Al
S5 Jols a5 0l Y il 5 s SlaencilSe 251
5 P 0935 oesSs) sl eiles,S 23k sleaegazs
05k 05 S ges ) (eiles S Ll el 4z

(VeVeV)) asloe poiy JS b (55 s G

320 JolSG yo b IncRNA s

Obadl e JolSS yo 1) e IncRNA s ¢ cos3) Sladllas
s ko ;o b IncRNA slos 5l cod 5 s dimo oo LS
38kes 5 ol 5o by T Buiierass ()l 5 Wi oo ol ONS
dolio b opafizes (O YV-YT) ol Coanl b smae pivaew
5 L THAR @ GBgpee (i coilals i b bl pgif
Jb 5o e yuts sblie ln HAR Lo 57 olulis oludl pgss
IS5 55 ot (sl U slome Yyans 5 g b o JolS5
o Slos jo oyl 89all i sasms)lis oS s guac
(V0) sl Ll 330 5 34y pamis

Iy GolSS ol o ity HARD &b o > lgs ol les 4o
s HARIF (glasl 4, IncRNA g0 HART 450 5l .ams o )lis
(2999 W3S )13 i (- (s 5900 4 4 HARIR
syg,e o 1) solaisl (o 6 G HARIF 0gi oo
VALY ade jfshe bS5 o o 528 0 Ve, J2S
O yles g Colaisl gl Sloj b3L pl s oo ylid Sl
L olyon INCRNA (o] 0l o (55950 jlows smac slo oo
125 JalS5 5 58 5l S (el i s ol e
P TY) el Jobo 25 o5l B €35 52 5 350

! Central nervous system
2 Transcriptome

3 Long non-coding RNAs
* Spliceosomal RNA

5 Open reading frame

¢ Splicing

dodso

S i G Ll "CNS) (655 10 (omas pioms
Sy 4 aS b ke 5l giled o glgl 5l aST Canl oy

Jo5is pasuie JLIS 5 (59,98 sladsbe 5l (srmmy hobo |l
ailoads poploile Lgy crac gloaSlil jo a5 cawl ouls
5S4 Sy plie il ol By 3,Sha 5 JolSS
5 JolSG 15,10 ONS susws LSid sl Joluw [0 o5 olo Bu30
ubd*” J,Jm‘;uw‘@)bu u.:‘ CRVE S o)S.Lo.:

2,10 CNS sas LS sl Jolw [0 o5

S sl il a5 050 o jgai 435S (pl pol> I 50
@ s 5 hame sbaply 4l 0 SGU5 gl SlapailSe
Ol g oad 60 Shos slagys 5 B4 Sl (bl © 90
Glwgiged 10 &b (pl 5l aiS co e 1) 0 Gl b
(Y-F) w5 s ONS (glacs lons 5 ooyl (slognly
Ol S sl il s Jels (Sasj ol slapuslSe ()
2045 ail o Sy Dl s g DNA ondlie 32,
il Ay 4y g wilis 3Ll i i 3 (3L slaell>
(_ngg';w..g)b 9 LDQ..SL.QS ‘Lfi""') ‘_gLasp.i}ﬂ )’| 6\@&!!@15
OF odas sloaSil by (B-A) Wb oo ploxl  JeSUge
Gl el S codly Jokw o Slas g Culigi yuw a5

S 0 5LCNS o

Teg Sl g5; 48 Splal clillas 3 slagle b
a5 wlools oLt gl LelSs oo o wilize slo Jole
S5 0 SR8 sy s il pei5 VI az S
5015 a5 (gla MRNA conbialog) glacabyi, 5l /) Laib Ll
sl RNA 1) o ilo 5 (Ve Fo $211) aidly o caiSgn
sl RNA was o LSas "(IncRNA)  oniglaS 8
g oo (gl candai 5 Jloails 05,5 90 4y 00iglaS 8
lo IRNA o (RNA ol loails 5055508 5ué (cls RNA
b RNA g5 onl sl "Jlogsiasdn sla RNA
lp g eadple ashe ;o dtwgy g jetas jobo 4 Vsons
INCRNA aidbioo 5908 9 p3Y Jolo (Sl slao Shoe
29 Gl Jolie Job jo (polaisl job 4 (ool glo

Higdi oo ol (patie slagslon g Lol

Gl 05,5 55 )0 Sulgiy) S3ll ulul Lo RNA )]
O b &5 (S5 cecla sla INCRNA ) higd e
piRNA o microRNA Jolis g ai)ls aseelSe YoV -
il soubas sl INCRNA -Y il oo b siRNA 5 l»
5 236 Lo IncRNA .5 )jls 05galS'e Voo 5l o Jgbo oS
(aigelogml Voo 5l 1S Ygons) diiws ala>dle 8 *ORF

" Mechanisms of Cis/Trans

8 Promoter

® Human accelerated regions
10 Cajal-Retzius

1 Reelin

I


http://dx.doi.org/10.18869/acadpub.shefa.3.3.98
http://shefayekhatam.ir/article-1-716-fa.html

wyaf uL.wLn P 0)lauh pga 0)53

™

o —
v ',’ &:RON

s

&
D) @ Transport & localization

A oS el Jolw jo Gilisee JSil an algs so Lo INCRNA .ol 8035505 e sLa RNA Jsl o (slas Slas -y guai
2 St gl ized g (D) wiil a il i i Lactisy olls (o S o a1y o5 ol aiilg o Lag] 1S 55 b

Ol pebas (H 9 ) 0o enl ((HeSUg0 slacn s &ygo any cdled 3o )b 5l aSg p la oSS 5 Jslow glo sl
Ol sl 9o Ly ST o SasS SLaRNA a4 wilgs so Lo INCRNA ((A) &l Lo IncRNA (68, Shas lsdllas oy i 51 S0 05

Lo IncRNA .(B) &g Bua RNA sy 1505 dy poeio Calys j0 g o0ls ), 8 Bue 0,50 |, L RNA ;5,5 endo-siRNA & jg0 dy g digs
miRNA Saa slayyy le g9, — 9 ajlw Jlsdpe |, L.mj 5925 Joc (MIRNA sponge) Lo miRNA 3l ls ey o ilgs oo
DS s 1y Jsbw 51 5 s 65l 5 Sdled algii o Loty L Lo IcRNA 2 iSan - (D) a3 156
Sl Glan ;oS NFAT (—ygis, ;5516 4y (NFAT 6035505 8 5S ,ls) NRON ol 8035505 1.8 RNA aisod (5l
S 5 ol 055 e Ay e ool s 5 905 o oS ) NFAT ol (Sl 0l 5 28 5 055 00 sl (JL3 T
slossisesn sl 5Leidsse (msis) Loyl =S S G b 5l 1) 0F (i) Lo INCRNA (] 1 09dls (B) 353 oo NFAT
B pgin Sl (Sauzmn ;0 La IncRNA (F) &g o0 (55 law o Jlsd ael Ll jo a S oS oo pdass glsdon (5
5 JLsd sleg Ser o Jolss (G) oS pdass | pre-mRNA (Alternative splicing) glie (il 0 les oo Lzaoi O9—= 9yl
Sl a5 slmasgoazo Ly ol oo LagT 055 o ;35 LAINeRNA 3l 51 (o igy L3 5| JLsd o (pailog S 20

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.98 ]

0) s oLl yilog S sl jo 1y (S Ly oxdge a5 0l bl a5l iiSan p opsilag S

Sox80T 3 AK053922 Jlo ylgicds g  cumgig, diimd
g Gli3 slo wgSsl 5l ouls cwngig, sl INCRNA o5 54
aS hedgehog .59, 3,k 5l Gli wgSy) .ail oo Sox8
Miglpley Oliae cusl 330 JolSS (sl ol boaiSeas S,
o539, HiS 18 S aS S0x8 5 (V) oS co ki | (599 590

(FY) S (00 5 Somilee

Sl slahlyy g Jlo 0 5 Wl oae sloolliws
IncRNA 1 sols Joko cov 5 Jolu (sladhio 55 00
ISl sl ,Slee (10,5 oudais jo a5 W oo plis 1) e
9 \A‘va O ‘W(NSCS) s 6.)[.....) 6L®J9L.4 Laas c\.l.o.:-
Sl sl 65 (smgiy) LSl Sy a5 Sox2 Jlee lgiea
rae sl 5 ol la sl Lid> g cuae ples
ATV YF) 058 o0 pudais Sox20T (g INcRNA Lasgs o]
JolS5 o 51 Seisloer sloazl b sie 5o Lo IncRNA

12 Enhancer
13 Signaling

I

Solotin Slallas ol 51 (S o i pl 5 ogdle
stz BB S aS audl )0 jxe 0 o InNCRNA (g4, 2 595
Veooo Jlas) 0sd c0 o @b Jhge 3 j0 Lo IncRNA
Olgrear (V) W)ls 25 (gemlickin 9 Camg ;033551 (slos,
Nkx2.2 (45 b Leiw o] g0 4 a5 Nkx2.2AS L
e &5 NKX22 cmagiy) ,95L Ol 09l (oms)

(YA) &S o

3 it bl jo (B8l &yg0 4 o INCRNA ixen
Py o Teanll gblis 3l o] 251 a5 Wed o ol he
S slaaiign 8050 slays b jelee bl 5l L
> JeB slaygslh s g omsly) lreniSpelas oS
2l ol &5 Wigd go gmagiy) iid (onae e JolSS
ol 55 sglome slacsy sl laey] aonlais s Baimo L
25 Slbmss) 5 Al e mizmes n INCRNA (Y4 T+)
w&éﬁ&;dh&dﬂbﬁ&‘fd)jrodbuﬁbjfswdsds

14 Neural stem cells
15 Neurogenesis



http://dx.doi.org/10.18869/acadpub.shefa.3.3.98
http://shefayekhatam.ir/article-1-716-fa.html

WA il (pgan 0 )l gan 0,99

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.98 ]

Neurogl ;Lo cuie & g0 4 glaus INCRNA 51 .0iS o
o Jud e (F) wleioo pulas jio pa3 LSS 50 ],
s & e he pi8 (oras Lo slaJsle )3 Neurogl
ples &gl sl Silas a5 "NeuroD1 4 Tbr2 sle ,¢:51 Lo
Cudgigy (S 8ia0(Las el (pl 45 398 o0 it he pi3
3 "MALATI ! » ogdle .l ja0 28 JolSS o utNgnl
Esb ples jo a5 e SlulIncRNA 4o 55 "BDNF-AS
»les Jsb jo MALATL &jls 2 JLIS 5 (g5 ol 5
b slog,s 5o 99550 Ol 9> 5l Gier (LB 5 S9)58
ol Bt s pmbiom lags T Gl el B2k
CFYFY) WS o oalas

BDNF (yutisy 80598 o5 b o> b 55 BDNF-AS
Eob a5 1) (2l 0l eS8 S5 a5 (55 o)l Gligen
o INCRNA (FF) wiS o oS S o +lall 1, gyei <l
gl a5 Jgie o ol > (riges
St Vb Sl it Eely 5 i ls B s Saiylipes
55 BC200 5 BCI e o)lgieds e oo Satylims & ,08 10
aeslSe SG B2 yb 5l (omigig) 255 pw b 45 axien INCRNA
otz o 1) Gy e TelFAA sl e s
CEO-FV) 08 o olith oglims oy (oS 00

LS}S)"’ (AL s ‘sLb‘_g)Lo.:.g 39 » IncRNA o

5 b o Ses o looynS jlews i85 o IncRNA
SIS 51 il 53 9 W)l e slajiSle (55l
e 5> OV FA) Wsie gl wlass | sl
St b lapT byl s b IcRNA 51 s Jlis ) 5 L

sl 00 00 5] s sl o

~as 543).3 J.».L‘au 6Ub‘5)Lo.3.3 b » IncRNA .‘aL'J)|
23T 5 5lows

sy Jels Gile il TAD) el 6 le
(Solom ol Se3slsilis s Lol dasli oS wil oo T srae
ol Sl lagyg)55 095 Cales 58 9 Lol 8059y Julow
Sgteden alS gt )0 (g jho hlide gl piB ;0 Jolod
S5 paalilT 6l olol ol LYo 5 Sy il o
4B loasshel gazs 1 50 a5 el saggliel S
40-B audshal & (i oo Laasdshoal g5 cal 51 alon 097
2 ol bl s o 90 pa a8 il o,lal 42-B asslal 4
s poal T (6 e 5o Lol i )lo 829 ,KoasS b Jolas >

slolie it 3l 52 T(BACEI-AS) \ 355w B-AS

16 cAMP response element-binding
17 Gamma-Aminobutyric acid

18 Receptor

1 Calcineurin

2 Microarray

2l Embryonic ventral forebrain-2

22 Methyl CpG binding protein-2

2 Glutamate decarboxylase 1

2 Marker

% Dopaminergic

Slosply sl 3 PGCL 5 VCREB (owigiy, plats
o PedS 5 uiigpn G b odigd cax 805 15 YGABA
IR J)L.>l &S S s gl> O.‘:.‘)..JLL..) Ml)‘s.d JaL,_‘;)I 4o
S5999 79556 b sloan];8 jsb & la INCRNA o Slae 5 Lo

il b e orae S JoSUge

99 pld yo b IncRNA &

|y o] ks 31,581 &9 4 L INCRNA ol (sl Lo
ailoa)S 5)lS orae slodsl Cudigip (a5 alel »
INCRNA Lo sy slp T al)l5 ) ogy 5l oolanl b lagy]
RNA ool ool e (sl Jobos 31 (e el o Lo
Sy 3l Ay iges S VEVE2 (YD) wles,S IS 1 L
S Sbashw )3 w0 a5 Sl 2l (9,98 50 J>0 IncRNA
s sl 35n oS5 0 oiapts Sl glosho )5 oo 3
28l oo Sh S AL slagygyg il JSa5 50 5 99d o
DIXS (slowsS's) iy 5o i) auml 51 INCRNA. ) (FF)
o pugSsl Cal 8ol &b b g 98 oo (omasiy) DIX6 4

Syl Gligen

<l hedgehog  gloyply e Cavspmly Bun Evi2
Foo dliSie gl slo)eSl 65 54 &b 5l EVE2
oo (e CPG @ sdigd Jate (puiispn) "Mecp2
T(Gadl) ) PlwS 5,58 Slligls § DIx6 DIXS sla iy
plpls il e SwbglFaul 51 GABA &g 5 JLK
5l sladl mals slass waca V2 ass gljlo a5 oo e
el g Al g jhe lageSis 5o G5 ALE lagygsg8 2k
ddlas (YVe YA) il o bL)l jo cod Soldlese o
) Se5ALE laggygiral o o5 ole sk EVE2 oS
mas OWS| JeSUse slaasly S0 gl S oo pulas
Sl Jgy98 pled jo a5 (6,50 IncRNA el oae Jlg,
Wobise ol T Sireliss Sy 0 Dada g o)l

O oo 50 0L Hlade 4 g ol ouls cdadlxe uay RMST
Sl i 50 HeimeR 5 (S50 ) e e 9 (Sl ue
saamoplis a5 25doe e Flee she S5l )y
) el Sl jre Glagg,s ples o ol s
JolSS susiS wudas INcRNA S5 5l (6,505 Jle Neurogl

EM‘JS‘ RNA U"‘ .)9.'.»‘50 S99, u"ﬁ‘ ) aS Sl ).!A
adei |y Cwl Bgpm0 utNEnl @ a5 glaiws INCRNA SO

26 Rhabdomyosarcoma 2 associated transcript

2" Neurogenic differentiation 1

28 Metastasis-associated lung adenocarcinoma transcript 1
¥ Brain-derived neurotrophic factor Antisense RNA

30 Splicing

31 Eukaryotic initiation factor-4A

32 Alzheimer’s disease

¥ Neurodegenerative disease

3 Beta-secretase 1 antisense RNA


http://dx.doi.org/10.18869/acadpub.shefa.3.3.98
http://shefayekhatam.ir/article-1-716-fa.html

WA il pgan o)l agn 0,90

Sos= dis

(FR) (mas o 55 slags Lo jo alie slo INCRNA 4 by, o SV ) Jguer

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.98 ]

s s el A s 2 5 5 g S0x20T
s L S e 8 L BO1Rik1810014
smpgEs i) Shals sz > INCRNA  ysas BC200
ot S BACEL 3 § 00 pmisiny BACE1-AS
oyl S Rad18 &3 J oo wiyis) NAT-Rad18
6 oet (st i 1 g
eSeile Shals ! i HTTAS
ySeie
dakd 55 0y G0 p i P MR
N s 2T PR S e e
» » 22q]1 Jna}un;
_M A4 L

ol s as s sl IncRNA Ll 9 BC200 5 o0
PR esliiul 9590 (nagpoAlS gign; SIS Glpred Sy
(BY) S oo sl (pagiy gl 0 1) 05 Ol 9 WS o0
ol S >y 55 5 AD @ D (lless jae 0 BC200 ()L
Bl s Mg A Al s a3 8l co | ol (6 e
O (s o Al e (x84 Ce (Gl e
Sl 358 o Shoe Pl 0 BC200 ol 5 opde (OF)
Sl s el oo 8L AD (25 9 adsl Jolye 90 58 0 a8
95 Jo> 53 45 RNA @ 0igd Jalo (g (paiz L BC200
oXigas i yui3gp Jolis &l cBo o yg 65 ,omRNA i
(OY) (cmgis, el BosSplas o (PABpl) poly A 4
059 (hNRNPA2) A2 (1ogi5s 52 (lasiunds (1a59 p98lS gigm
a5 bl & onipd Jats (oo RNA L Jolas )
19 03 g n e ekl ol 5 a9 310 S e

(DOOF) o)l B0 9,55 10 (ol o

ddlas jo il oo Sox20T s IncRNA (! 51 o S
NGF ADI1 pU b S5l 3 (ooge Jdo (53, p 48,55 90
VAV« +VF 5 Sox20T dncRNA gg5 g0 a5 ol adeiee
S lo () SOLE (e Olgreas wlsi oo BOIRIK
gl 43,8 ey 6, b b g adsl slajls jo cnas o 50
30 6ok Gledbl BOIRik YAV <\ 5,00 ,0 j9i0 a> S
Al g aine) ol 5o Slol8 Dldlas wiejls g Cuns cows
il 0, Slee 35,k 5l a5 cosl wyas IncRNA G AL7
80,5 R2 p3 (lo hals o GPRST (55, » Mogline

3 e o Ol 18l (pl 095 e 530 ;0 GABAB

3% Amyloid precursor protein
3¢ Amyloid B peptide

37 Reactive oxygen species
3% Pathogenesis

39 Strategies

3 6olS oy saiS edas INCRNA G5l onds anslils
ool ol T (55lem pogasa Sludl So3dsys0 slacslens
slml e 51 a5 AR B assheo slosizy 5 W00 Sin
1y st poall 4 S olhlow 30 50 adslal slas™
& MRNA & Jlal &b 5] BACEI-AS oS o oss
WS oo mebi 1) 05 ol Ol ol slly Gliél s BACEL
Gise 5 ollem il o BACEI-AS Ls .(0+)

(04) b g0 LI AD & M S5l 5

ok ol Jalse b (oae sla sk dezlge odleay
e sil58 el (1-42AB g (oo (oS gaud (@ ROS Jio)
Ol gl so pedhgi 4 a3l 1 Jlasl g BACEIL-AS
a5 40 g BACEL (¢ mRNA (g lal ioldl 4 yoxie
Sefsheel sy wlg alidl 5 BACEL (0 ol Gl
BACEIL- a5 aijls cd¥o Cdlas ol o boaidly ol 09l oo B
ot Gl el 5 00 5 s | jagl3l o 5 AS
T 2l ten Sty 4 50 5 B aSglool (089 s BACEL
et gilio oudaid ol o o aSil 4 4z g b ogd s AD
Ban 13 ol AD loys (sl e "sloo a5l SG APP
oohe gl s 5l S Wl e BACEI-AS cols 8
590 1y B Sw B el e sl pol> slaty, Lawgs ous
In vivo &0 4 BACEL-AS 0,5 Jld 8 (0--0Y) wip
BACEI-AS. ;Lo jualS @ yoxio oge 330 40 SIRNA Lawgs

T b2 3l 3o 6y s AD o 45 (5,55 sle IncRNA
»BCl s *BO) 3N gs"’“)l"ﬁ"-"“‘ sk RNA gl oo

0 Brain cytoplasmic

I Brodmann area 9

42 Poly(A)-binding protein 1
4 Alternative splicing


http://dx.doi.org/10.18869/acadpub.shefa.3.3.98
http://shefayekhatam.ir/article-1-716-fa.html

WA il (pgan 0 )l gan 0,99

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.98 |

5> o olml slagiea T il by el (s Sl
FUS/ .59 c0 ALS 5l slacgomxas 53 5 olom| e, FUS/TLS 5
Joc (RBP) RNA & osgss faie (i p G loreas TLS
elSs 805508 LusSs) (6l INCRNA (S Lawsgs 5 05 oo
plSens (gmigis; 295 pu el 9 05k g0 438,5 Cusis- 4, DI
5 o weiis o Cdk 8315l cliae a5 LT3l (FA) 355 oo DI
ol DS el (Sae wyls s bayg g Sigiyssl
OelSn INCRNA & atily (o8 )15 ooy sl el (2059
528 @lisstens Soal (S rizred uilSe (ol 252 DI
aSTy> aoo J18 130 cou |y pmas 805 Judow slas Lo
g5 Sl g slazse (ST s35l5ils e o FUS/TLS

FAN ) o 2o elnsle (ylews 9 V-F

e JolSS GYMST L b IncRNA bLS

> g 300y ey 9 ™ cpedaxiT 0 i

L ceac oS5 OS] 65905 53550 0 Lo IncRNA
V) 9yls S PWS 5 AS Jie cossy Sy easl b
g5 40 0dd Cdy el 2lg 5l b IncRNA 51 Jas
Sl slanlp @lal Joee 5 Wedoe (oms9)
Gkl e b e Ojg0 & 0F Ol peaS
SHSTAS il oo 3bls (pl )5 o snORNA | (5, S
ool Jled e b asd s lUbe3a (g 0l JT ol jo 4 el
sleJsle ;o (60,8lee Ube3a ladd el ams 1o ol
W90 & g0 s ol =51 ,0Ube3a (YY) 04 0 5,9
V) 0900 ol ol syole JT s 5o 50 Lol 09 0 ol
L v s8] D90 45 00l o 9ig, INCRNA S, Ube3a-as
&y Ube3a Lo ©oS s Jatuws a5 el Ube3a (g,0ke (5
&5995L ;0 INCRNA -l coonl 13 auST ol cpl a5 col
3925 Jloixl (pl sl ol by (VF-YY) ail oo (5 Lo oy

&y Ube3a Lo wilgs oo Ube3a-as ols 1,8 Ban a5 o ls
pyvies Slp sloys oyl cpl 3l g ams il 1 see o

ol poudd 50l X d diewnlg o yoew 9 0SSl X o yidw

YFXTAS 4 *'FXS hisslen yo aily oo b IncRNA

baiSaS 5 o pre-mutation g (i o 4 cud S a5

FMR4A  ail 5 Xgh oo obxl “FMR1 OeSg

O Mie hhlow jo a5 wias o lis o Sldllas (YA)
Iy S ool s & FMRI1 siles FMR4 Lo FXS
9 A = g o

SIRNA (pl 5 ogdle (VA) Wb oo (il 3l FXTAS (ylol> (o

I, FMR1 Ly g8 o0 FMR4 ol Jld e cely a5 (4

* Huntington’s disease

4 Huntingtin

4 Spinocerebellar ataxia type 8

47 Pathogenesis
* Amyotrophic lateral sclerosis

ol slp slasle Geldl @ S ollen 3ie 50 Sl
slaasshoel i 5 il el o) Jlos 4 a5 allb 0 A17
Ol Bl ge 0l youl T 4 Mie () jlo £Logl (s S
4o IncRNA- Il 51 o Y Caeal b oylo ki cllas

OV) wilgo (sras 0,55 Slagsloe

o ..s’ . "...Lb 6)%

Sg g0 Sl PHIE ()3 0 Gz e 4 ezl 6 le
S bl iz (elgn S oD oS 4 e el (ol &S
g by sl ig Htt (OA 09) 05d o aialiolS L dalad
05 )T oSLeaS gDt (slais gl o]
A5 el ) e 5 am5se il 1, REST iileg s
slagy Jols oo a5 398 0 REST Guw slag ol o
5 Sle> ol o b INCRNA o ¢ (g, dauSaS
> IncRNA )Ly REST (5= .ail oo AD a4 D Sl
50 a8 oyl w92 Jaz! b cplpln S e a0 1
Pl a5 9 Jisee INCRNA Lo HD .5 0 slacél
5 99, Jold INCRNA & aly endas gloas] 3 po

() wapape ol 1) ileg S 2l T3

55l (6 logs b a5 cel o INCRNA I 3 BDNF-AS
5l st |, BDNF o3, 52518 Ly BDNF-AS .coul L3 |
g sl 5 Eob ;5 BDNF (PN FY) oS oo e (omasis)
BDNF ) glazil_zals zshas HD a Mes o) Lo .5l it
sl Lo ;9 BDNF )l (ioliél aies oo lis jae o |
HD & Loy yo slacaisd sbml ssl> (sdge Joo G )0 3
Gl i uix BDNF asol a4 az g5 L .(PY) 0,5 0 |,
a5 > s BDNF-AS 2ol qulas wiS o gL HD o 1,
U ol S wlsi oo BDNF Jsbs 51 &8l _ls3l zglans

(FF) 3L HD ey ol oz

A 35 b ywgiopwl wSGT

Jbegsssl PPzl o P(SCAB) A £55 Db ywgienl (ouS]
6L Il S obml cely a5 st cle ay oS cnl LI
SEgp 80SaS gl 5l (o ebie (omsis) Sdgi,
pb 4 s IncRNA 6,50 9 ATXNS ol 4 aislisls L
(FO) wbl oo gy CUG 4L O L ol o ATXNSOS
Slew Jo¥se Siddn sl jo biidsiy, (nl 690 2
culled sy 3,k 5l ATXNBOS (P70 #Y) wyls o
Y 236 lews ;9 MBNL/CELF Cglite (iolyw sloiusyy
a8l ;o gaae Slalhe )8 padions .S o oS )Lie SCAS
©loys58lSl ;o MBNL1 (42518 L ol jos ATXNSOS a5
LIS (oS 5 555,52 (sl Jshos J20) s 55 0 Sl s,

4 Angelman syndrome

3 Prader-Willi syndrome

3! Fragile X syndrome

52 Fragile X-associated tremor/ataxia syndrome
3 Fragile X mental retardation 1

|-


http://dx.doi.org/10.18869/acadpub.shefa.3.3.98
http://shefayekhatam.ir/article-1-716-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.98 ]

WA il pgan o)l agn 0,90

Sos= dis

S ol 5l 6l a5 ilos S Slwlits wiss co o T Jokw
e g (ol e lod Slos (gl a5 a5 5l ikl
Jle (6l (AD) Wigds oo A0S ciiwd w0 MS 5580l 156 Lo
o3 ¥ (S gl il 0805 25 4 bgyye sSs) slagyg il
M21981 ol a4 lagyl 51 6 Lo a5 0ai g0 oS INCRNA
S 55 B e G T Jolo Collab b oy
woogdle (AF) o)l LLS I MS a4 Dol slasinl b weSel oyl
MS s cal (Sow a5 Cewl (6,55 IncRNA [Tmevpgl !
5 bl cosl sl Joks ;o INCRNA -1 ol aisls cdlso
45 250 o0 (smigigy R gl Sl ) S S 5l Soge
Tmevpgl a5 cowl (pl o olizel (AY) el v (9,8 o] Jolls
(AV) )ls 285 TME Cigie gyl 58 59 oo 50
oolatul MS (gl allinles] Jow O lgieas TME Cigae
sl bolren (g (ool selinhies Lasgi 05 955 o0
AN o9 g0 azmine JiguST (gl 5 Sy yiogS!
o 4 J8las o INcRNA a5 WS o slpiag Slaslic )
s ONS 3 ool slagnly melass Joins (S5

SO 59195509598 WYMS! L IncRNA bLS

sl s Jebo Cose b 5 S o e lncRNA_
5 b IncRNA ¢lgil 51 sax a5 o jls 9525 Jloz>l pl 1Y
BRI S PR U K- R 1N WUV DOV V] I\ S - S8 -
Soedem sloanlyd 5l b ool o b IncRNA cas>
295 S el @eals 9 X pgjgeyS (siludlad et Jio
Xl i jeing ! b pes g diloads Jise lals s o aS
somy) Jio s o 5l golass jo b INcRNA (5l 55 ogdle
Slogirm ;5 g diew (b Slig py b o 5l5S Gl oo
A=) Sigd o0 )l meas 1Y Vslugiln

3 53 CNS (lo 5095 b yizmon o INCRNA )Ly jo0 PLS
T aS” ol ooy & sl INCRNA 6 H19 el LLS )|
Wil oo 35 IGF2 (5 ol oS 55 diws S5 5l o] 5,0k
s 05t Ol Sz sk 5o HI9 05800 (ounsis)
aels 18 G anws ol s lees s ol b )l eeas
preiions i 5590 42 9 (Jobos (ygle phandl 5 b peins )50
Flogtadliglgan alaz 51 50 sl ygegs 5 (golows b iy b
I, (SHH) sonic hedgehog Sl ely a5 ool GLIT g gl
LLs )| o c-mye 55500 g P53 jgu ples j50e5 LHI9 (AYAY)
Code 5 st Oy & [ HI9 (lo o5 54y c-mye g P53 .o
SlogidlisdS sla b alox 3l Lo Joho 51 caliBes glail o
HI9 Lo ol poodhe (AF) aisS oo ooy TI8G Lol
b & sl 85 Bt 556 gt o 5,50 4
(A0) 098 o0 muais S 3518 b ;0 E2F1

% DiGeorge syndrome
55 Down syndrome
3¢ Multiple sclerosis

I

oS cud T 51 S el cnl a5 wms o 8 Lt cos
SScon g &S b melas | FMRI e & 50 4 FMR4
FXS b olalls o atwly e job & ol olo ool
SIRNA 4 atugly ool Jldné Ciids o oS oS Lie
ool o Jolw IS oo Ol i 4y yoxie dNCRNA
Ol 4 e ol Gl Gl a5 J s gl e
pb 4 6,50 INCRNA (nl » odle 09 oo (Jobw 2355
Gl e 358 oo Giive FMRI LusS's) 5 45 ASFMRI
Laxb ol Gloginz b b oodb locadssd oo o
S5 ASFMR a5 wilools olas ayon lllas ail coanl
Mol sy 5 Ghaley (g5 8 ol i 5T il
FMRI 5 5-UTR &>5 CGG (5,55 Jlgi L o 418,51,
FXS lles ;3 FMR4 § FMRI asilen 5 o)l Sliseen

(V) 058 o0 gl

OIS PN 9 Ty (6O Py

S cel b gisere PSS Trm o ot
G, 5 (S SIS e JolSS (slo (ASSay Alsgay
5 &Rl o) Sy, SIS 4y Dl Sy I3
Bl doel )0 pydiew (ol ed oo ALl ((dadgs DL
Cwl DGCR4 pU 4y REST lawgs oaigdedas INcCRNA S
sranlyd oo ;o IncRNA 1 60all 2 sacssylis oS
Q"‘ » OBB'{.C (/\‘) w‘ J)L}‘ U"‘ we..ﬁ 9 LSHa'c ‘).nls.v
s el pyaie (g59dsmgil o o INCRNA ol S
JGl Jaius NRON ol 4y (6 IncRNA asl asls cdlo
DYRKIA §DSCRI sla 5 codlsd jmalS o Slo> slo Jow
SINFAT (pusgis) )5S 18 9,5 4 ymbe Sojybems Sjp0 &
Sla Sy 5l ol g OF Sudlad 1alS azis )3 9w
O 0gdll bl S GGl cnlply wedioe Gl pysin
(AY) 515 3529 oygls pyais (658098 x99k g NRON oled

059l gigosly o5 YS! b b IncRNA bLs |
3948l Jemlilo

Sldlas 9 S| om avw‘ .)9.‘> LS)L‘"‘" s_§.> MMS
T-CD8+ (slo Jobor (gnr o collid 3] sl gines
o > IncRNA o9z (AY) Qilosls UL“‘" MS 6)5]9.’[.’ o ‘)
O 13 sin 5 0 T-CD8+ glo Jolw codled § ples

).)J.....ula ILMS V‘Srﬂ-‘-’ﬁwyi‘)w‘

Wgd oo Bido T Jolos 005,205 909, 3145 ole IncRNA
g nlpls g Casdiml lags sl eslaiul ool Jotuw
Oebdzo o pl pogdle (AY) s T Jolo oo slooss .5
(oige T-CD8+ sla sl 5l ooliiwl b 5] Sladlas b
el g plad Job 0 ol g0 4 aS 1) IncRNA baos

57 Autoimmune
8 Hepatocellular carcinoma
%9 Medulloblastoma


http://dx.doi.org/10.18869/acadpub.shefa.3.3.98
http://shefayekhatam.ir/article-1-716-fa.html

WA il (pgan 0 )l gan 0,99

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.98 |

d D gyl g Sy b A5 e a5 |, DISC2
M Sl iy 5] 4 Sl 5,331yl Pl
Koo alen (VoA )+ 8) Cand BLS,| 5 iyl SIS
15 5 DISCI il walats 5 DISC2 « s 5] (slaciciigis,

ANV ol s sl g Shy) (25 09y9 welass dxes

Qg )b (5 ylows

S Bdgy kg eie IS S T psetS )L (s ke
boiye S5 St OS] 05,5 4 &5 Wil
S 3, s )l 4 sen ) a2k
oadplol Gldass 00,5 o oloul jie 4o eligs SusSadys
Sl babaly 55 (b0 e sliwgen a5 oo S et
U 3 6 ot cslss kil e o ot 9
Sland Solgan W LS PINKL ¢S )l ¢plusginsr ]
Solow 4 bgrpe ufign plgieds &8 DI () (i
3LeS) LRRK2 g 055 o0 00006 02 PARKT L gV jguiS )L
3 lpSgie 3,8hee b (V (S 6 )5 sla I 5l (e
31 S naPINKI a5 wileols las Sldllas aiies bLS )|
1 Wl e PINKI (3 ol 0alas L o5 el ola IncRNA

)Y A bl ks ygiaS )l (6 Lo

Sdem rolliws (n S dle I Gty (rae
)30 E3290 S e (2l (55 (Slapannills I3 o
Obl rae logy b by 80sd0S 58 55 sl
FolSS (g Al 0035805 58 sla g cpl conl g o0
9 oz 9,Shes i oo 1) il Gae s oSG
Eoito Capmdb b lojee b INCRNA - 8, Gllaxsl Jl> e (o
Jloas! Glauails S lgieas 1) oyl o535 1o (omas olStws
Olpieds Geizmed 9 Ol (oras el @ 0 J925 Ol sl
o dasgs 0 o (J5850 SlapannilSe e sl (g0 lS
4z ST oo ke sy 5 Slasl slacs lon 5 635 0 (e
Lol wlazils 55 ,a5 o MIRNA g5, 5 licios 3 (6 bons

i )0 & INCRNA - (285 ooy pp 0 g 13l Slalllas
ONY) wlassls (635 10 (o

weas plead g i slbacly )0 cepe idi INCRNAS
0aisS s sl JoSUge ol ais Jlie ylgieds caisS oo 550
Cootl Pl oyl pled g coae sl sl Culigh pus (yusd 5o
3,Sas ;o (glos S s i glls s IncRNA ool
sl nlply aidbioe e slojlisle )l (rb
WS g laiedle 330 40 b InNCRNA 45 5,16 coxss
@ azgs b oplpls (FO) ail 3o 635 50 (omae planw
O gl eeka s S8 s 5 oadplxl Cladlae
Slo emas SIS ool b bLs )| o wilgs oo e INCRNA
‘_gLQ(_.;)Lo.:_";ﬂlia&‘?‘@)l@o‘)@)oﬁd)jb@‘m@

8 Epilepsy
¢! Dentate gyrus

g oo Ol logiwdlisdS g Logyjie jo a5 (6,55 IncRNA
@lsol bl g 9,0l 03l INcRNA ] .ol antiNOS2A
ol gl she (v nles 10 a5 1, NOS2A (o555 Gl
Sl ygesi ;0 NOS2ZA (A7) &S oo bt o)lo &5 by,
0 LgelS g slines, 5 Loyl el 3| ool 5550
(AV) 428 3 il o] Gl sond Jalge Sl 5 255 oo
@205 3l ol &5 ol Sl il gzl ol
layjosal Joo T T ol ICNS (slajgagi o a5
a5 0lwd WGZ;‘ e IncRNA ‘_g‘)b Lm)j.w).;l.w 909 9
(Jlo plgreas (AA) 2igd oo oalass oy (nl Y gazme Lavgs
0Xgd pdais sl INCRNA 51 glacgoxs ) (s> dsllas
oo 4y ey o oolaztl oo a4y 45 5,5 atS |, P53 Lawsgs
1o Ll b o sl PS3 L 5 asbs (sla sk ,o DNA
S 1o INCRNA 5] () sinds_coi <l P53 cla Jskus
iS5 5usl s DNA gpay « Jsho &5,z cibys sl o o
bl 39 gl jginndl 5 s DNA &y sl 511, e sl Sl

Ve e) il andls i Wl 0 455
195 9 K 599598 SYNS! plw b o IncRNA bLS |

Eyo & ko

‘@».]aa 5 Cl Oew Evi2 4 BC1/BC200 sl IncRNA
G S, LmL’)T Iy awsl asly cdles 7'&),4 RV
ULM.' |) Eo=> )‘| Jem omas (_g).'..\.a&):;u BC1™” QU‘H
30 ooge BVI2 gl g alie jgb 4 (V) dino oo
Lg)Le(e Codlesd uﬂ.cblf 4 e ”)locub C_Sw; 3 wlfy.,.ca
6‘)" Oo9 L WP SM\)ULA*H ).a‘ u.)‘ aS 09.«.4‘54 s_i....)L,_....u

A2 bl pyaw

sl pon Sliglen o cwl Sew e IncRNA
e b Las o S o e PSS, 45 TRLS) 5
LS (V2 F) e 18 sl o | ol ase gl
Meisl g5 usS3) )3 e oSS (ol (sl (o535 o
25 WS (oo IS ) S lgtess (g S ) onl el
Meisl sl zals olo (VQ) o)l idi 55051 o JolSS
RLS 4 ool slasinl el Sbg il sonbais polic lawgs
Loolyor Jige JolSS Jl> o dxsee o Meis] (V2 F) 598 o0
axgi L.V V) 053 o0 La AKO42766 6L 4 IncRNA S
Meisl 5 ko ,0 b INcRNA aS) Jlaas| doazsly -l a
Ol el bom 5o 4zt )0 g el (S5 5 bS5 sk o

b oo Giali8l cansl ansls md eouzey P

Silgy YSLs
Sloy OIS 51 golaws S3edg,e slas o » odle
5 S 059 ek 4 aitws L3I )0 o INCRNA L o
5 INCRNA 2 5 DISCL (55555 o2 45 DISC 35 usS's

I

2 Restless legs syndrome
 Parkinson’s disease


http://dx.doi.org/10.18869/acadpub.shefa.3.3.98
http://shefayekhatam.ir/article-1-716-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.98 ]

WA il pgan o)l agn 0,90

Sos= dis

Sesslgily onalo e pleys &l (055 ST o
Al Sl Sl 1 Gl o 5 6 e

1. Graff J, Mansuy IM. Epigenetic codes in cognition
and behaviour. Behav Brain Res. 2008; 192(1): 70-87.

2. Khalil AM, Guttman M, Huarte M, Garber M, Raj
A, Morales DR, et al. Many human large intergenic
noncoding RNAs associate with chromatin-modifying
complexes and affect gene expression. Proc Natl Acad
Sci U S A. 2009; 106(28): 11667-72.

3. Mattick JS, Amaral PP, Dinger ME, Mercer TR,
Mehler MF. RNA regulation of epigenetic processes.
Bioessays. 2009; 31(1): 51-9.

4. Chen G, Yin K, Shi L, Fang Y, Qi Y, Li P, et al.
Comparative analysis of human protein-coding and
noncoding RNAs between brain and 10 mixed cell lines
by RNA-Seq . PLoS One. 2011; 6(11): e28318. doi:
10.1371/journal.pone.0028318.

5. Lin M, Pedrosa E, Shah A, Hrabovsky A, Magbool
S, Zheng D, et al. RNA-Seq of human neurons derived
from iPS cells reveals candidate long non-coding
RNAs involved in neurogenesis and neuropsychiatric
disorders. PLoS One. 2011; 6(9): €23356. doi: 10.1371/
journal.pone.0023356.

6. Bertone P, Stolc V, Royce TE, Rozowsky JS, Urban
AE, Zhu X, et al. Global identification of human
transcribed sequences with genome tiling arrays.
Science. 2004; 306(5705): 2242-6.

7. Birney E, Stamatoyannopoulos JA, Dutta A, Guigo
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,
447(7146): 799-816.

8. Carninci P, Kasukawa T, Katayama S, Gough
J, Frith M, Maeda N, et al. The transcriptional
landscape of the mammalian genome. Science. 2005;
309(5740): 1559-63.

9. Djebali S, Davis CA, Merkel A, Dobin A, Lassmann
T, Mortazavi A, et al. Landscape of transcription in
human cells. Nature. 2012; 489(7414): 101-8.

10. Kapranov P, Cheng J, Dike S, Nix DA, Duttagupta
R, Willingham AT, et al. RNA maps reveal new
RNA classes and a possible function for pervasive
transcription. Science. 2007; 316(5830): 1484-8.

|

CNS JolSS b Las e 8aigias 8 slo RNA Ly ¢ oac
Wilgs o g s, Sl pl 4y d g3 [ g oo LS >0

&b

11. Katayama S, Tomaru Y, Kasukawa T, Waki K,
Nakanishi M, Nakamura M, et al. Antisense transcription
in the mammalian transcriptome. Science. 2005;
309(5740): 1564-6.

12. Qiu MT, Hu JW, Yin R, Xu L. Long noncoding
RNA: an emerging paradigm of cancer research. Tumor
Biol. 2013; 34(2): 613-20.

13. Qureshi IA, Mattick JS, Mehler MF. Long non-
coding RNAs in nervous system function and disease.
Brain Res. 2010; 1338: 20-35.

14. Tano K, Akimitsu N. Long non-coding RNAs in
cancer progression. Front Genet. 2012; 3: 219. doi:
10.3389/fgene. 2012. 00219.

15. Tripathi V, Shen Z, Chakraborty A, Giri S, Freier
SM, Wu X, et al. Long noncoding RNA MALATI
controls cell cycle progression by regulating the
expression of oncogenic transcription factor B-MYB.
PLoS Genet. 2013; 9(3): e¢1003368. doi: 10.1371/
journal.pgen.1003368.

16. Hutchinson JN, Ensminger AW, Clemson CM,
Lynch CR, Lawrence JB, Chess A. A screen for
nuclear transcripts identifies two linked noncoding
RNAs associated with SC35 splicing domains. BMC
Genomics. 2007; 8(1): 39.

17. Ji P, Diederichs S, Wang W, Boing S, Metzger R,
Schneider PM, et al. MALAT-1, a novel noncoding
RNA, and thymosin 4 predict metastasis and survival

in early-stage non-small cell lung cancer. Oncogene.
2003; 22(39): 8031-41.

18. Hung T, Wang Y, Lin MF, Koegel AK, Kotake Y,
Grant GD, et al. Extensive and coordinated transcription
of noncoding RNAs within cell-cycle promoters. Nat
Genet. 2011; 43(7): 621-9.

19. Gutschner T, Diederichs S. The hallmarks of cancer:
a long non-coding RNA point of view. RNA Biol. 2012;
9(6): 703-19.

20. Rinn JL, Chang HY. Genome regulation by long
noncoding RNAs. Annu Rev Biochem. 2012; 81: 145-66.

21. Dinger ME, Amaral PP, Mercer TR, Pang KC, Bruce
SJ, Gardiner BB, et al. Long noncoding RNAs in mouse


http://dx.doi.org/10.18869/acadpub.shefa.3.3.98
http://shefayekhatam.ir/article-1-716-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.98 |

WA il (pgan 0 )l gan 0,99

embryonic stem cell pluripotency and differentiation.
Genome Res. 2008; 18(9): 1433-45.

22. Mehler MF, Mattick JS. Noncoding RNAs and RNA
editing in brain development, functional diversification,
and neurological. Physiol Rev. 2007; 87(3): 799-823.

23. Mercer TR, Dinger ME, Sunkin SM, Mehler MF,
Mattick JS. Specific expression of long noncoding
RNAs in the mouse brain. P Natl Acad Sci. 2008;
105(2): 716-21.

24. Ng SY, Johnson R, Stanton LW. Human long
non-codingRNAs promote pluripotency and neuronal
differentiation by association with chromatin
modifiers and transcription factors. EMBO J. 2012;
31(3): 522-33.

25. Pollard KS, Salama SR, Lambert N, Lambot MA,
Coppens S, Pedersen JS, et al. An RNA gene expressed
during cortical development evolved rapidly in humans.
Nature. 2006; 443(7108): 167-72.

26. Fatemi SH. The role of Reelin in pathology of
autism. Mol Psychiatry. 2002; 7(9): 919-20.

27. Fatemi SH, Snow AV, Stary JM, Araghi-Niknam M,
Reutiman TJ, Lee S, et al. Reelin signaling is impaired
in autism. Biol Psychiat. 2005; 57(7): 777-87.

28. Tochitani S, Hayashizaki Y. Nkx2. 2 antisense
RNA overexpression enhanced oligodendrocytic
differentiation. Biochem Biophys Res Commun. 2008;
372(4): 691-6.

29. Belgard TG, Marques AC, Oliver PL, Abaan HO,
Sirey TM, Hoerder-Suabedissen A, et al. A transcriptomic
atlas of mouse neocortical layers. Neuron. 2011; 71(4):
605-16.

30. Kim TK, Hemberg M, Gray JM, Costa AM, Bear
DM, Wu J, et al. Widespread transcription at neuronal
activity-regulated enhancers. Nature. 2010; 465(7295):
182-7.

31. Yu W, Wang Y, McDonnell K, Stephen D, Bai CB.
Patterning of ventral telencephalon requires positive
function of Gli transcription factors. Dev Biol. 2009;
334(1): 264-75.

32. Stolt CC, Wegner M. SoxE function in vertebrate
nervous system development. Int J Biochem Cell Biol.
2010; 42(3): 437-40.

33. Mehler MF. Epigenetic principles and mechanisms
underlying nervous system functions in health and

disease. Prog Neurobiol. 2008; 86(4): 305-41.

34. Amaral PP, Neyt C, Wilkins SJ, Askarian-Amiri ME,
Sunkin SM, Perkins AC, et al. Complex architecture
and regulated expression of the Sox2ot locus during
vertebrate development. RNA. 2009; 15(11): 2013-27.

35. Mercer TR, Qureshi IA, Gokhan S, Dinger ME, Li
G, Mattick JS, et al. Long noncoding RNAs in neuronal-
glial fate specification and oligodendrocyte lineage
maturation. BMC Neurosci. 2010; 11(1): 14. doi:
10.1186/1471-2202-11-14.

36. Bond AM, VanGompel MJ, Sametsky EA, Clark
MF, Savage JC, Disterhoft JF, et al. Balanced gene
regulation by an embryonic brain ncRNA is critical for
adult hippocampal GABA circuitry. Nat Neurosci. 2009;
12(8): 1020-7.

37. Benes FM, Berretta S. GABAergic interneurons:
implications for understanding schizophrenia and
bipolar disorder. Neuropsychopharmacol. 2001; 25(1):
1-27.

38. Marin O. Interneuron dysfunction in psychiatric
disorders. Nat Rev Neurosci. 2012; 13(2): 107-20.

39. Chodroftf RA, Goodstadt L, Sirey TM, Oliver PL,
Davies KE, Green ED, et al. Long noncoding RNA
genes: conservation of sequence and brain expression
among diverse amniotes. Genome Biol. 2010; 11(7):
R72. doi: 10.1186/gb-2010-11-7-r72.

40. Uhde CW, Vives J, Jaeger I, Li M. Rmst is a novel
marker for the mouse ventral mesencephalic floor plate
and the anterior dorsal midline cells. PLoS One. 2010;
5(1): e8641. doi: 10.1371/journal. pone.000864 1.

41. Onoguchi M, Hirabayashi Y, Koseki H, Gotoh Y. A
noncoding RNA regulates the neurogeninl gene locus
during mouse neocortical development. PNAS. 2012;
109(42): 16939-44.

42. Bernard D, Prasanth KV, Tripathi V, Colasse S,
Nakamura T, Xuan Z, et al. A long nuclear-retained non-
coding RNA regulates synaptogenesis by modulating
gene expression. EMBO J. 2010; 29(18): 3082-93.

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

44. Tao X, Finkbeiner S, Arnold DB, Shaywitz
AlJ, Greenberg ME. Ca 2+ influx regulates BDNF

I


http://dx.doi.org/10.18869/acadpub.shefa.3.3.98
http://shefayekhatam.ir/article-1-716-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.98 ]

WA il pgan o)l agn 0,90

Sos= dis

transcription by a CREB family transcription factor-
dependent mechanism. Neuron. 1998; 20(4): 709-26.

45. Brosius J. RNAs from all categories generate
retrosequences that may be exapted asnovel genes or
regulatory elements. Gene. 1999; 238(1): 115-34.

46. Kondrashov AV, Kiefmann M, Ebnet K, Khanam
T, Muddashetty RS, Brosius J. Inhibitory effect of
naked neural BC1 RNA or BC200 RNA on eukaryotic
in vitro translation systems is reversed by poly (A)-
binding protein (PABP). J Mol Biol. 2005; 353(1):
88-103.

47. Lin D, Pestova TV, Hellen CU, Tiedge H.
Translational control by a small RNA: dendritic BC1
RNA targets the eukaryotic initiation factor 4A helicase
mechanism. Mol Cell Biol. 2008; 28(9): 3008-19.

48. Mehler MF, Mattick JS. Non-coding RNAs in the
nervous system. J Physiol. 2006; 575(2): 333-41.

49. Lipovich L, Tarca AL, Cai J, Jia H, Chugani HT,
Sterner KN, et al. Developmental changes in the
transcriptome of human cerebral cortex tissue: long
noncoding RNA transcripts. Cerebral Cortex. 2014;
24(6): 1451-9.

50. Faghihi MA, Modarresi F, Khalil AM, Wood
DE, Sahagan BG, Morgan TE, et al. Expression of a
noncoding RNA is elevated in Alzheimer’s disease and
drives rapid feed-forward regulation of B-secretase. Nat
Med. 2008; 14(7): 723-30.

51. Frisardi V, Solfrizzi V, Imbimbo B, Capurso C,
D’Introno A, Colacicco A, et al. Towards disease-
modifying treatment of Alzheimer’s disease: drugs targeting
B-amyloid. Curr Alzheimer Res. 2010; 7(1): 40-55.

52. Modarresi F, Faghihi MA, Patel NS, Sahagan BG,
Wahlestedt C, Lopez-Toledano MA. Knockdown of
BACEI1-AS nonprotein-coding transcript modulates
beta-amyloid-related ~ hippocampal  neurogenesis.
Int J Alzheimers Dis. 2011; 2011: 929042. doi:
10.4061/2011/929042.

53. Muddashetty RS, Khanam T, Kondrashov A,
Bundman M, Iacoangeli A, Kremerskothen J, et al. Poly
(A)-binding protein is associated with neuronal BCI
and BC200 ribonucleoprotein particles. J Mol Biol.
2002; 321(3): 433-45.

54. Mus E, Hof PR, Tiedge H. Dendritic BC200 RNA
in aging and in Alzheimer’sdisease. Proc Natl Acad Sci.
2007; 104(25): 10679-84.

I

55. Duning K, Buck F, Barnekow A, Kremerskothen
J. SYNCRIP, a component of dendritically localized
mRNPs, binds to the translation regulator BC200 RNA.
J Neurochem. 2008; 105(2): 351-9.

56. Muslimov IA, Tacoangeli A, Brosius J, Tiedge H.
Spatial codes in dendritic BC1 RNA. J Cell Biol. 2006;
175(3): 427-39.

57. Minati L, Edginton T, Bruzzone MG, Giaccone G.
Reviews: current concepts in Alzheimer’s disease: a
multidisciplinary review. Am J Alzheimers Dis Other
Demen. 2009; 24(2): 95-121.

58. Benn CL, Sun T, Sadri-Vakili G, McFarland KN,
DiRocco DP, Yohrling GJ, et al. Huntingtin modulates
transcription, occupies gene promoters in vivo, and
binds directly to DNA in a polyglutamine-dependent
manner. J Neurosci. 2008; 28(42): 10720-33.

59. Johnson R, Zuccato C, Belyaev ND, Guest DJ,
Cattaneo E, Buckley NJ. A microRNA-based gene
dysregulation pathway in Huntington's disease.
Neurobiol Dis. 2008; 29(3): 438-45.

60. Seong IS, Woda JM, Song JJ, Lloret A, Abeyrathne
PD, Woo CJ, et al. Huntingtin facilitates polycomb
repressive complex 2. HMG. 2010; 19(4): 573-83.

61.Sunwoo H, Dinger ME, WiluszJE, Amaral PP, Mattick
JS, Spector DL. MEN &/p nuclear-retained non-coding
RNAs are up-regulated upon muscle differentiation and

are essential components of paraspeckles. Genome Res.
2009; 19(3): 347-59.

62. Zhang B, Arun G, Mao YS, Lazar Z, Hung
G, Bhattacharjee G, et al. The IncRNA Malatl is
dispensable for mouse development but its transcription
plays a cis-regulatory role in the adult. Cell Rep. 2012;
2(1): 111-23.

63. Xie Y, Hayden MR, Xu B. BDNF overexpression in
the forebrain rescues Huntington’s disease phenotypes
in YAC128 mice. J Neurosci. 2010; 30(44): 14708-18.

64. Modarresi F, Faghihi MA, Lopez-Toledano MA,
Fatemi RP, Magistri M, Brothers SP, et al. Inhibition
of natural antisense transcripts in vivo results in gene-
specific transcriptional upregulation. Nat biotech. 2012;
30(5): 453-9.

65. Moseley ML, Zu T, Ikeda Y, Gao W, Mosemiller
AK, Daughters RS, et al. Bidirectional expression of
CUG and CAG expansion transcripts and intranuclear
polyglutamine inclusions in spinocerebellar ataxia type


http://dx.doi.org/10.18869/acadpub.shefa.3.3.98
http://shefayekhatam.ir/article-1-716-fa.html

WA il (pgan 0 )l gan 0,99

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.98 ]

8. Nat Gene. 2006; 38(7): 758-69.

66. Daughters RS, Tuttle DL, Gao W, Ikeda Y,
Moseley ML, Ebner TJ, et al. RNA gain-of-function in
spinocerebellar ataxia type 8. PLoS Genet. 2009; 5(8):
¢1000600. doi: 10.1371/journal.pgen.

67. Koob MD, Moseley ML, Schut LJ, Benzow KA,
Bird TD, Day JW, et al. An untranslated CTG expansion
causes a novel form of spinocerebellar ataxia (SCAS).
Nat Gene. 1999; 21(4): 379-84.

68. Wang X, Arai S, Song X, Reichart D, Du K, Pascual
G, et al. Induced ncRNAs allosterically modify RNA-
binding proteins in cis to inhibit transcription. Nature.
2008; 454(7200): 126-30.

69. Doi H, Koyano S, Suzuki Y, Nukina N, Kuroiwa
Y. The RNA-binding protein FUS/TLS is a common
aggregate-interacting protein in polyglutamine diseases.
Neuroscience. 2010; 66(1): 131-3.

70. Doi H, Okamura K, Bauer PO, Furukawa Y, Shimizu
H, Kurosawa M, et al. RNA-binding protein TLS is a
major nuclear aggregate-interacting protein in huntingtin
exon | with expanded polyglutamine-expressing cells. J
Biol Chem. 2008; 283(10): 6489-500.

71. Koerner MV, Pauler FM, Huang R, Barlow DP. The
function of non-coding RNAs in genomic imprinting.
Development. 2009; 136(11): 1771-83.

72. Yamasaki K, Joh K, Ohta T, Masuzaki H, Ishimaru
T, Mukai T, et al. Neurons but not glial cells show
reciprocal imprinting of sense and antisense transcripts
of Ube3a. HMG. 2003; 12(8): 837-47.

73. Chamberlain SJ, Lalande M. Angelman syndrome,
a genomic imprinting disorder of the brain. J Neurosci.
2010; 30(30): 9958-63.

74. Chamberlain SJ, Brannan CI. The Prader-Willi
syndrome imprinting center activates the paternally
expressed murine Ube3a antisense transcript butrepresses
paternal Ube3a. Genomics. 2001; 73(3): 316-22.

75. Johnstone KA, DuBose AJ, Futtner CR, Elmore
MD, Brannan CI, Resnick JL. A human imprinting
centre demonstrates conserved acquisition but diverged
maintenance of imprinting in a mouse model for
Angelman syndrome imprinting defects. HMG. 2006;
15(3): 393-404.

76. Landers M, Calciano MA, Colosi D, Glatt-Deeley
H, Wagstaff J, Lalande M. Maternal disruption of Ube3a

leads to increased expression of Ube3a-ATS in trans.
Nucleic Acids Res. 2005; 33(13): 3976-84.

77. Meng L, Person RE, Beaudet AL. Ube3a-ATS isan
atypical RNA polymerase II transcript that represses
the paternal expression of Ube3a. HMG. 2012; 21(13):
3001-12.

78. Khalil AM, Faghihi MA, Modarresi F, Brothers
SP, Wahlestedt C. A novel RNA transcript with
antiapoptotic functionis silenced in fragile X
syndrome. PLoS One. 2008; 3(1): e1486. doi:
10.1371/journal.pone.0001486.

79. Ladd PD, Smith LE, Rabaia NA, Moore M,
Georges SA, Hansen RS, et al. An antisense transcript
spanning the CGG repeat region of FMR1 is upregulated
in premutation carriers but silenced in full mutation
individuals. HMG. 2007; 16(24): 3174-87.

80. Johnson R, Teh CH, Jia H, Vanisri RR, Pandey T,
Lu ZH, et al. Regulation of neural macroRNAs by the
transcriptional repressor REST. RNA. 2009; 15(1):
85-96.

81. Willingham A, Orth A, Batalov S, Peters E, Wen B,
Aza-Blanc P, et al. A strategy for probing the function
of noncoding RNAs finds a repressor of NFAT. Science.
2005; 309(5740): 1570-3.

82. Arron JR, Winslow MM, Polleri A, Chang CP, Wu
H, Gao X, et al. NFAT dysregulationby increased dosage
of DSCR1 and DYRKI1A on chromosome 21. Nature.
2006; 441(7093): 595-600.

83. Friese MA, Fugger L. Pathogenic CD8+ T cells in
multiple sclerosis. Ann Neurol. 2009; 66(2): 132-41.

84. Abarrategui I, Krangel MS. Noncoding transcription
controls downstream promoters to regulate T-cell
receptor o recombination. EMBO J. 2007; 26(20):
4380-90.

85. Pang KC, Dinger ME, Mercer TR, Malquori
L, Grimmond SM, Chen W, et al. Genome-wide
identification of long noncoding RNAs in CD8+ T cells.
J Immunol. 2009; 182(12): 7738-48.

86. Fingerprinting G. Risk alleles for multiple sclerosis
identified by a genomewide study. N Engl J Med. 2007,
357: 851-62.

87. Vigneau S, Rohrlich PS, Brahic M, Bureau JF.
Tmevpgl, a candidate gene for the control of Theiler’s
virus persistence, could be implicated in the regulation

I


http://dx.doi.org/10.18869/acadpub.shefa.3.3.98
http://shefayekhatam.ir/article-1-716-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.98 ]

WA il pgan o)l agn 0,90

Sos= dis

of gamma interferon. J Virol. 2003; 77(10): 5632-8.

88. Tsunoda I, Fujinami RS. Neuropathogenesis of
Theiler’s murine encephalomyelitis virus infection,
ananimal model for multiple sclerosis. J] Neuroimmune.
2010; 5(3): 355-69.

89. Calin GA, Liu CG, Ferracin M, Hyslop T, Spizzo
R, Sevignani C, et al. Ultraconserved regions encoding
ncRNAs are altered in human leukemias and carcinomas.
Cancer Cell. 2007; 12(3): 215-29.

90. Fu X, Ravindranath L, Tran N, Petrovics G,
Srivastava S. Regulation of apoptosis by a prostate-
specific and prostate cancer-associated noncoding gene,
PCGEMI. DNA Cell Biol. 2006; 25(3): 135-41.

91. Guffanti A, Iacono M, Pelucchi P, Kim N, Solda
G, Croft LJ, et al. A transcriptional sketch of a primary
human breast cancer by 454 deep sequencing. BMC
Genomics. 2009; 10(1): 163. doi: 10.1186/1471-2164-
10-163.

92. Kinzler KW, Bigner SH, Bigner DD, Trent JM, Law
ML, O’Brien SJ, et al. Identificationof an amplified,
highly expressed gene in a human glioma. Science.
1987; 236(4797): 70-3.

93. Yoon JW, Kita Y, Frank D, Majewski RR, Konicek
BA, Nobrega MA, et al. Gene expression profiling leads
to identification of GLII1 binding elements in target

genesand a role for multiple downstream pathways in
GLI1 J Biol Chem. 2002. 15; 277(7): 5548-55.

94. Barsyte-Lovejoy D, Lau SK, Boutros PC, Khosravi
F, Jurisica I, Andrulis IL, et al. The c-Myc oncogene
directly induces the H19 noncoding RNA by allele-
specific binding to potentiate tumorigenesis. Cancer
Res. 2006; 66(10): 5330-7.

95. Berteaux N, Lottin S, Monté D, Pinte S,
Quatannens B, Coll J, et al. H19 mRNA-like noncoding
RNA promotes breast cancer cell proliferation
throughpositive control by E2F1. J Biol Chem. 2005;
280(33): 29625-36.

96. Korneev SA, Korneeva EI, Lagarkova MA,
Kiselev SL, Critchley G, O’Shea M. Novel noncoding
antisense RNA transcribed from human anti-NOS2A
locus is differentially regulated during neuronal
differentiation of embryonic stem cells. RNA. 2008;
14(10): 2030-7.

97. Broholm H, Rubin I, Kruse A, Braendstrup O,
Schmidt K, Skriver E, et al. Nitric oxide synthase
expression and enzymatic activity in human brain

\\\

tumors. Clin Neuropathol. 2002; 22(6): 273-81.

98. Grinchuk OV, Jenjaroenpun P, Orlov YL, Zhou J,
Kuznetsov VA. Integrative analysis of the human cis-
antisense gene pairs, miRNAs and their transcription
regulation patterns. Nucleic Acids Res. 2010; 38(2):
534-47.

99. Guttman M, Amit I, Garber M, French C, Lin MF,
Feldser D, et al. Chromatin signature reveals over a
thousand highly conserved large non-coding RNAs in
mammals. Nature. 2009; 458(7235): 223-7.

100. Tedeschi A, Di Giovanni S. The non-apoptotic role
of p53 in neuronal biology: enlightening the dark side of
the moon. EMBO Rep. 2009; 10(6): 576-83.

101. Mattick JS, Mehler MF. RNA editing, DNA
recoding and the evolution of human cognition. Trends
Neurosci. 2008; 31(5): 227-33.

102. Zhong J, Chuang SC, Bianchi R, Zhao W, Lee
H, Fenton AA, et al. BCI regulation of metabotropic
glutamate receptor-mediated neuronal excitability. J
Neurosci. 2009; 29(32): 9977-86.

103. Bond CS, Fox AH. Paraspeckles: nuclear bodies
built on long noncoding RNA. J Cell Biol. 2009; 186(5):
637-44.

104. Bucher SF, Seelos KC, Oertel WH, Reiser M,
Trenkwalder C. Cerebral generators involved in the
pathogenesis of the restless legs syndrome. Ann Neurol.
1997; 41(5): 639-45.

105. Winkelmann J, Schormair B, Lichtner P, Ripke S,
Xiong L, Jalilzadeh S, et al. Genome-wide association
study of restless legs syndrome identifies common
variants in three genomic regions. Nat Genet. 2007;
39(8): 1000-6.

106. Xiong L, Catoire H, Dion P, Gaspar C,
LafreniéreRG, Girard SL, et al. MEIS1 intronic risk
haplotype associated with restless legs syndrome affects
its mRNA and protein expression levels. HMG. 2009;
18(6): 1065-74.

107. Ponjavic J, Oliver PL, Lunter G, Ponting CP.
Genomic and transcriptional co-localization of protein-
coding and long non-coding RNA pairs in the developing
brain. PLoS Genet. 2009; 5(8): €1000617. doi: 10.1371/
journal.pgen.

108. Chubb J, Bradshaw N, Soares D, Porteous D, Millar
J. The DISC locus in psychiatric illness. Mol Psychiatry.
2008; 13(1): 36-64.


http://dx.doi.org/10.18869/acadpub.shefa.3.3.98
http://shefayekhatam.ir/article-1-716-fa.html

\a\s ul......:b ey A)Lo..i: g 0)90

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.98 |

109. Millar JK, Wilson-Annan JC, Anderson S, Christie
S, Taylor MS, Semple CA, et al. Disruption of two
novel genes by a translocation co-segregating with
schizophrenia. HMG. 2000; 9(9): 1415-23.

110. Brandon NJ, Millar JK, Korth C, Sive H, Singh
KK, Sawa A. Understanding the role of DISCI in
psychiatric disease and during normal development. J

Neurosci. 2009; 29(41): 12768-75.

111. Sai Y, Zou Z, Peng K, Dong Z. The Parkinson’s
disease-related genes act in mitochondrial homeostasis.
Neurosci Biobehav. 2012; 36(9): 2034-43.

112. Mattick JS. A new paradigm for developmental
biology. J Exp Biol. 2007; 210(9): 1526-47.

\\Y


http://dx.doi.org/10.18869/acadpub.shefa.3.3.98
http://shefayekhatam.ir/article-1-716-fa.html
http://www.tcpdf.org

