d:c;d;" (}"A‘ojj‘ffﬁéb/

Journal homepage: https://sanad.iau.ir/journal/nacms

JNACMS
VEF L) o,len ¥ oyes

¥ LT TY il ome ) .. .
IR0 (2l Cogrgaae T Todlilo; 1585 O g i o i
Ol 0,8 s e oMol o1 ol&zils 0,5 0 alg sy pole 0aSiiils S 09,5 )

Al eladol e Sleol (5ol g oK o s (5,51 5 pole 0aSAS (5 5lE Cany 09,5 Y

Lol elaiol gl olStils oy pole 05,5 ¥

Agy o5 9y S ¢Sz i by ol8ils ¢ S ilass oaSlails o Sijilais 09,8

alio wieMb|

oduS

VEF/FN Vil
VEF1 DIl

VEF ol

DOI:
doi.org/10.82415/NACMS.2025.1211343

(goals wlols
yoal 953 (5 Loy INCRNA
5 legas com j3 ISl Jewid g

Email oo Ol o 3

nasrinnasiril28@yahoo.com

&3S o e i o3 el lony So ol ol b o Sl el (6 5loe
o ot s, ol 3 ST 951 mlivdans b 45 530 e sl 355 25 3 (CNS)
55 g 155 g Jale 5] 5 45 ol lale s ot Sy (o o2l e
a5 ail oo 00iiS S 1u8 GLRNA elgl aie; cnl )3 9o (Seijgl Jolse alox 5l aly o
3 e 4 s gaily go0iiS oS 2 sRNA LaINCRNA 5 fss oy ol pukis o
5 LINCRNA 51 s 51 s ails o5 oo oulal )0 o s g aiyls Job a5e2lSes Ve -
Pl o g 3,8os 5 JolS 50 il ol 5 Wi o0 Ot $35 30 (s s Sl 3k
orslialos 5 B 00355l 52l 5 pio cilies claceand JolS5 o lapy] sl o Copas
5 i olo pekas L INCRNA gole 8 ol a5 sl ouls astiie crizmen 05,00 3o
(ol s Slos Lo ok 9 5595k 50 ol 55T (Safelsm slaanl b 50 (5, en 5
S oo il (Sielorel 0 Shoe @l j3 1 (goge (B g aBlo Ll ol (y92men
Solezt 2 LINCRNA 150 (garee; 50 saste gloallin (s yol> (5590 sanlllas b
TUG6 NEAT1 HOTAIR slo INCRNA &5 sms o olis _d ol
Fgo ol ol 5l ;o Inc DC XR-132575.3 HSP9OAA4P [ENST00000491934.2
TJHRIL PANDA RN7SK UC.341 GAS5 kIncCRNA 5 ooy
linc_MAF- 4 TOB1-AS1 .XLOC-010881 XLOC-009626 ENSG00000231898.3
ENSG00000233392.1 5 FAS-AS1 PVTL kIncRNA 5 L ol L 4
Il 3131 & e o oLl s o ials L XLOC-010931 5, ENSG00000259906.1
78 Ol el olyon Jlo Fr (VL @l g Loy 015 Ol Gl wslas L CCATZ2 5 UCAL
69 2 asdllae b ol sl 5 0351 Jige (ol ol (lor Zd ey 5 3553k 5o LINCRNA ole
oot e 3 Boleyd (S5l 5 Pl 095 (aesets gz (655 ot 55 9 oz Sloys ol L]
g &l

YA


mailto:nasrinnasiri128@yahoo.com

'\ % )LQ4\ o)Lo..i»V 0,99

0928 (lulid (A L0) Cond (atine oS jokas joa0 (]
5950 Creal 995 slas lews ;o LINCRNA & Sloe g el
60 )8 Sldlas gaoxe jo .0, (6 iinn Olllas 4 LS
sl el 093 slas lows 9 LINCRNA (65950 o Slas
#3550 5 o Lo 55 GhalEl el oul o il o ol
slag o Hlon 5 JSS jasis uizeen § 05 Ll
shes LINCRNA salauly ol pl oz otn (yasl 355
20,5

B 0gy 9 9lge

s NCBI oGl po (o) 2 b y2l> 55950 sasdllae 5o
ol 6olow » LINCRNA 56 saie) ;0 soxie slaallis
oz Oledbl aio; cpl j8 g 0uls astive bojly adS (]
28,5 1,8 oolawl 3,90 9 (59!

o ,Sos pdais jo |y oS jzd5 INCRNA
2l Pge ol ol (65lom 4 Dl 50 a5 wiiS o ] i
S0 5 395> aiile als zis L GASS® sINcRNA (1)
G s 5l g axs Il pls 4y | (GRY 05553 ,65 55 515
sho 0,y 31 amsi 5 33100 Jors o oo slas
ol (V0) 008 o0 Jobo Spe czge 9 005 (559l
#5554 55 Wliiee sk ped 3l Cexiloe Joy INCRNA
obo sl amsls [2a NR3CIA 5 olo et 4o 5 ol ol
o ol ol 4 i (les ;3 NR3CL 5 3 GASS
o5 53 GASE Ly il 5l Sl mls 5 cenl 00ys,5
ol il o b 8131 L aglie s ol l 4 e ) Lo
) oot B Cewl o GASS assyl y baassly
OV o lo oLl cass Lyl gl gl Sloys o (Jsge (55905051

5 Long non coding RNA

¢ Growth Arrest Specifiecs

7 Glucocorticoid Reseptor

8 Nuclear Receptor subfamily 3 group C member 1

14

(INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

dodsio

Toealssm el ()lows SO e Sl il

Liug a5 aib o (CNS)T 635 10 (cmae i (poye
L oGolowm ol 0sd o0 (s 5akauly CD4+ laTcell

V) 0gi o ololid cmae camwl g yguST ad ades
Oribe &5 Bad e plis Sjgdsaesnl slagem; (Y
4 5 o9bge o (Jlad byl o ol ol geed i
Solewm a2 Dl )0 ol 925 (ll ool ol 5550 51 (c2)155
sz Sobom (nl P58k Celis Jol 5945 00 52 ol gl
Olye & (Sl g (S e Jalge g o o0 Sl
il Sleesd wilioe Fse ol (nl )0 Sl gla,gS
RNA 5 (g i s DNA ¢pgmdliie aiile S5
2 Sl (Sen (55lo g a5 Sl ey s00lS S et lo
(1) adly andls ;50 ol ol (gl @80 5 295
sl ouS o & GWRNA AsIncRNA?
SIS (503 o) g g ol Az 5 A5 Wty e (ool
e o5 s (i L 1 5 s sl L
SR O R e e
-aily8 glgil 1o LINCRNA (B ,F) 55,15 0529 laisgs )S's
1345 ool o LI5S 5 A e s Sujslens csla
Golom 5 Ol «2old cnae oy 5l Sl Lo
s o oy ol (Y 8) w)ls ik (Bgye - B sla
worae ol slasle Lis aile Slo (sloo Slae
s Sl SVl g jbwgen G558 (2509598
2 @S s LINCRNA &5 sas o oylis aalgd .a5,ls
LINCRNA )l 6l o) mss (sl Sla oalais
ol 993 rlenr o oS 5 ol (5rlen 0 Sl (e

el olom 3555L 5o ol Bads ik g wiil Hge el

! Multiple sclerosis (MS)
2 Auto immune

3 Central Nervous System
4 Demyelination of axon



'\ % )LQ4\ o)Lo..i»V 0,99

Slelas coge HOXCY a5 oo (5,155 .l o0lo
sladslo slasulp Soalen lp lop; 5l lacgene
Q) 058 0 oas plad jo bt
Vb a5 ool DDITA 55 s peis 1,500 Jlie
Sl s VIAY 5 asl o ENS00000491934.2 o
Do o Hlas el S8l 4 cos Lulel lhlen jo 1) Lo
Iy (sotee G2 5 00l bate (5,05 9o 40 DDIT (2555
S 45w e iyl ROSMLasil 5wy _zals 4o
ol eols (VF Y il o ol ol o 35555L wge lse
970 sk slosbo iy 51 DDITA (Lo o5 a0 oo
3 5 crl 5l @Yk ole & (pladobe Lo 1) wil o
.2t (ROS) gslowsT oyl pls 30 Cooglie 4 ;08
28 god Ol GBI il 4 ) s cnl oS pladsbe
2535 ol e oo @l Sl 4 o 51 S Ve
5 ENST00000491934.2 leInCRNA &5 558 o
Lol ol 59l 5o col (Ses HSPODAA4P
5o il o DDIT4 3 HOXCY slayy olo ke
5logx Baa slacyy g9, » ilgi o INCRNA Ll 5 o
Jbe lp oS oo (cmgiy; slaygsl & Jlail )b
)3y 4k g XR-132575.3 IncRNA
Sy30 1 Ui olsl (2) w8 il s |, NKX2-5
ohles 5 ANRIL'; HOTAIR"claIncRNA L
Olsbey Loy D roeling o Shoe (seie; 53 (ol ol 4 Dts
ol anlllae ol 1o 285 ol Yo VY Loy il o 5
ol ol 6 lews 35355, L HOTAIR (INCRNA a5 s ol
o2l ANRIL 6INCRNA 5,50 j0 5 aibce b3l o
s HOTAIR 4 Jslo coslas (VD) ais snss bLs)|
a5 oo s sl (TNFO) 05055 55,55 5256 e
o5 Skl ol oo J20 Ol 55954 )3 2 ok g

I HOX transcript antisense intérgenic RNA
I Antisense IncRNA of the NK4 locus

(INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

Jlo 5o ilSes 91 Kil5 b dawgs a5 glasdllas o
ko o2 lae » LINCRNA slas Slos s pll Y4V 7
5285 )18 addllas coni (Syfele LT sloanlyd 5 o
Shlew dawe (93 ;0 LMRNA uib LINCRNA jluis
mably g Wl (s S5 09,5 Olgm pdle ol ol el
ol s o 05 asie MRNA 4 INCRNA L.
05,5 s S Lol 0 Mis ol Lo ;0 45" el oa] anlllas
sae V+YY 5 INCRNA sae YYOV oo ol Jyu8
MRNA vVa 5 INCRNA sae YA 3 l33 MRNA
ool pl e o3l o o oS slanslie o b oo ialS
4 Jlasl b LINCRNA (23,5 sl o8 ol ol g

oo 15 Cullad (yguST Culia oo )3 s slagys

JbBgul ladobe (oaSTgeS mulais 5 ST Culaa

ol Solom sl 3355k 50 ] 5l (55l aizisls bLs)|
Slply gaos aledbl mls pl ol ply wadls syl
ol sladidl S (oo pald Wl el (59, » i Slalllae
Salate goads Hlo GINCRNA a5 vas o oylas Gubss
~ el Jl 0l b ool oo ol ol )8 50 ol (S
LINCRNA 1] 55l slos Slas 5 o> JsSso sl
ooalawl b (1) conl iy asdllas aiesls wl ol 535050 4o
S 05 P U UlFee SElsdilen ol
Ol paas 4 5ol Yl oo Lo pleie slaINCRNA
o Dlaglats ;o (V) Wil oo il 5 5 e D p302 05
Sy ole p Ogb e (omsig, INCRNA G a5 e
3205 0 Olo e lays 6,5 ,e b o)l3S e 23U jgloe
Baa slays 5l (6l waliie g0 Lo slINCRNA
HOXCO 5 Jlo o)lgins dious (@i o 008 oulais
o9, a8 ol UC.341 GINCRNA Gue ol Sew
oL Ol Gl Rl VA ol pl adie ol ey aeee
°Fang Zhang

! Regulation of endothelial cell chemotaxis
! Reactive Oxygen Sensitive !



'\ % )LQ4\ o)Lo..i»V 0,99

S oo Ll 25 3310 50 525 9 (99 slaaal$ s DNA
33105 GMRNA I (6 lagS3 s (a9, 51 g o] OV 1)
Ol NEATL (Y+) oS oo 1) o5 oylo ousled o 00
Para speckle .55, o sl a5 ,90 L1, IL8
2 IL8 Gl by aes o (ali8l 3509, 5l oS 58
Slos 013l 3e 55 Geizean s RRMS a4 dle ol 8l s

OA) ol oo 2l

ool Baa a5 wsb e TUGL s sINCRNA
555y w5l g sems] anld e a5 el P53 15 cuss
) sond  INCRNA RN7SK il oo s coas
25 85 WS oo w5 s |, PTEFD Jobo S oSha$
-~ INCRNA 1 il o 30 T CDA™ Glodslus ples
Sibort 5 ool ol Solows 53 Sl yate Sy Gy Wl
INCRNA &5 col ool aseine ol jge [IMT
423 o0 5L b Lial38l bacs laws ol 55 o s RN7SK
05> 0 gyloline sk PANDAY GLNCRNA (VA)
RO IR RS FU T I TN RS IPURCUONR S PRS- B PN
oo 5o NF-YA s, 4556 & Jlasl L INCRNA
SINCRNA  au pomen (YY) o) 28 jeue]
s ¢ XLOC-009626 5, ENSG00000231898.3
331 4y Coas ol pl 4 Siee 3l les ,o XLOC-010881
ENSG00000233392.1 <INCRNA «. g iol58l ol
sl,3l ;o XLOC-010931 5 ENSG00000259906.1
OLss 500 (s 3 (1) s oe li (e 18l e
@ G Lo 8,31 s THRIL™GINCRNA a5 0 o0l
5 PVT-1"lINCRNA 4 cusls Lo ioliél ol ol 3l
o T o Shee oS s by 2els lls FAS-ASL™

2 Idiopatic Inflammatory Myopathy

2 P21 associated ncRNA DNA! damage activated

2 TNF-a and heterogenous nuélear ribonucleoprotein
L

2 Plasmacytoma variant translécation 1

2 Fas cell surface deat receptof antisense 1

Y

(INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

sl gl slons 5o T Sl s HOTAIR (Lo 050 50
D Goelig 9,8ee w315 3929 ol pl aile (] s &
wekis LINCRNA sabaulyy S5 gl Jole K lsin
2 sl 25U D el a5 wy o0 Jan (F) 295 o
1545 5,1 wled] 4 b o slapansiSia s HOTAIR (Lo
00) wilge b3 eudeaglandl 5 ol ol 6l 35554
$9, » HOX C 5 asgs J51s INCRNA ()l oKl
Ol VooV Lo o (il e g 0y bl oo VY pgj909,S
HOX 6aisS bgels sileg,S » HOTAIR a5 whools
s 0 Shos HOTAIR il o Y pg5909,5 59, 2 D
oeilegyS 2Tk sledegaze Jlail g pailss 3 L1, 055
o INCRNA ] #8ls o S o Jlael HOX D o,
2° oot B g 99 os Sl HOX (sl ol peas
;3 ANRIL LNCRNA (18 ) F) o s (S ol maksis
Dgycs0 leda s (gaball Sy plgin (JSS iz slags Lo
4 S 5 00l (ol e J 25 el INCRNA
Gub SHINERNA alols (anlas 285 bl slagesly
CDKNZ a5 555 jslre 05 Olo 32 (Seifial 9,5hos
b slhen g 9,900l (VY) 0,105 o 5L sl A/B
5 NEAT1GINCRNA aw a5 wols plas Sladsss
o 5 oanld o |, age Uik RN7SKM™TUGL
Cosl T 51 S gl ol a5 0iS o g3l ceas goni
ol ol ol F35L 4o Cawl Sew LINCRNA ()l a8
5 NEATL o5 jlie oy oo Sl a0 .(O0A) wil 5o
coedl TLR3 SJUXw ,o Para speckle csle
Sl p gy, sl Para speckle .(VA) asl axsls

595 5k o 5 eog a3Y atwa o RNA pol 1l Ly

' Encephalomyelitis 4

' Nuclear Enriched Abundant transcript 1
' Taurin up-regulated 1 6

! 7SK small nuclear RNA 7

' Tool like reseptor 3 8

1

Relapsing Remitting Multipl® Sclerosis



'\ % )LQ4\ o)Lo..i»V 0,99

6 iy Ol o o3l 9 0093 pre (glail ;o 595yl ol

ok oo

ool 053 Liie b ool (g )les SO ol ol (55 lens

LINCRNA sole & Lo a5 aas oo ylis 3l Slidss
e 3 90m) p Wlgice s ol 5y 2 ol Sleghiss
ghaw 53 )1 (e Glaslis 9 2Bl Fge (5 Loy iy
ol 8l 4y s ol ol @ M jlas 81,81 5 INCRNA 4 )Ls
Las 0005 oS e GLRNA fizan o)l 0524 ol
Sl et sleonl ple 5 Sl jluges )l 5
S il by T (Y2 ,Y0) ail ge ailss co diwd
shls Jokw g 8l o lary ] lo g a5,lo 4565 o 50 (6 5eS
Qhn g e )3 e g Ol gl )3 g 039 Slolay (595l

tRNA
hortRNA AT
rRNA
linc RNA, eRNA, pRNA,
LcRila gRNA, NAT, circ RNA
misc RNA
and others

oS oS e GLRNA oy s -) S5
(\ u;‘l.@os)f L ul....ul..a.?h.wo u,..:LM:‘ » |) L@LI’]CRNA
soaS cogis 5l a5 enhancer INCRNA (eRNAS)

&0, a5 CircRNA (v D o0 6)‘0)9 gl (95

2 Cancer Associated Transcript 2

Yy

(INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

(YY) el oais abid (a95u s ol el 5 5lom 355950
S el plas ulilKes ¢ Sl 3 o Sl o
31,3 PBMCS s (s olies ol lyél linCMAF-4
S5k cpsls ol Wl o8l 4y s ol pl 4 D
el ol Th2 Jolos psgiy, ;556 Sy o5 MAF
20,8 50 T2 3les )0 Cyoguzms 5 TAL polas po Joges
i s MAF cols 5 Gaa b line_MAF-4 -1 L
el g ol 33 Th2 1, T s T2 3 THI s
o5 ol olyes landlas ,3 (YY) 00,5 o oylons ol
e 55 asies sldsle s INCRNA TOBI1-AS1
L dlio o oaily Sguge —oaisS 3ge g9 5l ol ol Lo
L TOBL sl 5o sine Lial33l gl ol ousypr olles ol 3
5 Ol o aS ol las JuS ol Bl Ceend liles 5o
il 56 goanms las oS sy Sglite olo cnl G
wlllas ol @l Cl 5l 695 2 oz S Oge50
Jeege s lo 35554 501, TOBL-ASL (5 Lzl 25
9o olbe b oakuly 5o (VF) sase plas e jg ISl
oo 5 Jlew ol3l Lo CCAT2", UCALY JNcRNA
99 ol Ol 5o loline Sglds (Jg Canl oait ons (gliS
sanlie Jlo ¥+ oYU WJlo 5 lom b5 obe INCRNA

s 2 45 039 Sge ol el Silen Sk 59) 2 oo
5535 o i NF-KD 3 WNT 52 Joho SedliSe
LINCRNA &5 aas o oylid 3 Sladllas S jghay (YY)
Lol sole 5o Ol 5 W0 0F Slo waldlS 5o (aten S8
0 JeBo Lol 5l (g5l Syl g B350 50 el
YO) st bl o piesl piion UL o3 jekay 5wl

Sobew ;o LINCRNA &l s aseis cys o 4 (Y7

2 Long intervening non coding RNA
2 Urothelial Carcinoma Assocfated 1



'\ % )LQ4\ o)Lo..i»V 0,99

Jbd & gely 5o Sslite GLINCRNA 51 s sis; slla>
Sl egerme )3 (VF) 09800 0 dmnl slaJoler (5L
momr 5T Lawgs o]l p335 50 INCRNA ] f5a ax
il lolids o0 g1 5 4 (glmosls 5 Silo sl
gl S Glse ol o n)l5 Sleogas 5L il Js
b5 9 BT Slas 5 ol w2 5385230 3

(YD) el Ll

Sl el oo plowl &5 (g bl Bliios 4 ar g b

5 LINCRNA sole e Lo a5 ol cpl Goamms ylis
s 5 okl Wlgioe lapg Ole sy » Wl Slelas
gl 53 6,1 (e slatglis 5 aBl Fge (5 len 850
3131 45 s ol pl 4 Sise Lo o3l 45 WaINCRNA L,
30 605 sladalip b Soo 5 sloais] o 0,18 099 Wl
ST cd iy asls (Sladl g 5 oStales] Lyl
&5 sl dly adsi g (55 slagtp wiles (JsSse (539)5
Sleys 5o wilgn LINCRNA 5, Kiws wulis 45 040 auetlys
S92 00 S Slalllas .ol died g yaslogs> (sl s Lo
2015 ol auel Wilgs o LSl (S0 i g LLINCRNA
Slodzm o)l Gloys @l Sy 0je> ez
oloul el pl alez 51 asl 055 sla g lows 5 oyl yu Siilo
&l oy o, LINCRNA (g5, 1 il ol dal S
e 9 Sloys S bl lr 65 b 5 9 Ol

IREXI [ P3| PR S0

3 Psoriasis !
3 Primary Sjogren's Syndrome?

Yy

(INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

Dbl oo (g5l &g a5 aizwa INCRNA 51 sas0>
ultra (f INcRNA-a (activated IncRNA gene) (v

(0 conserved elements gene (pseudogene)

telomere associated noncoding RNA (TERRAS)
transcribed Ultra Conserved Regions (TUCRS) (¢

2 oot i LINCRNA 0 o )Ll Y3 a5 aieSilen

3 (V) aiS oo 55k ol el wiile raalsgs (slags Lo
2 sl (555 53 9z ge Sl Sladshe ol el 5 bee
edd Jlad 33l Jalge 5l (5L ol slavs] b 4 sty
L slasol (ST asilsiin 5 00,5 j5ue 330 (S5 o
5 Gam ITALIS sla Jsbe s oukee OO a5 wisS” o3
5 A5 odh g, 0ol Joho S o 4y poxie 5 a0
©Ad B 5 0350 (ke 0l ALwsSU carge ol
RIS 4 ke s 5385 e 31355 o0 1n3le3 S Lo bass
XY 208 o0 (oras JUI Gad JEe 5 S
- $olow 55556 50 LINCRNA &S ol o0y aseiw (T)
wile el bl sl
V‘-’)—’)T Yiw

ooy ol
poyiiw i ibygm Tiadgileg,
2 86 Gk Sl GeielSel eddle gTadgl () Sed
log) ] slojae 5 Loy 5l solans corlits lo)yuse
Codlad (YY 1) anil oo coenl 3l SIS (ygen
B T sl sho Jolel anwgs o ! s Jolw wglase
b i sk Wilgigo (raul 055 slacs)les 0 NK g
SI6 LINCRNA (Y2) assl awsls bLs,l lInCRNA
e SBCond (g p —(gp Jolad p (S ilas
Jobo @2l 9 nles (Ll glaalanly) ol slavnl 3
GlSee bylypl o (YY) wes o B S cou | (

(el s G e g Gl wile (So5elek

2 geliacells 8
2 Systemic Lupus Erythemato$us
3 Rheumatoid Arthritis 0



VF-F )LQA‘ \ o)l.o..f.»v 0,99

Y¥

(INACMS) J5Use 5 Jshos psle 10 (255 slzilen,

e|s>)u\§ 9 ,&w 3

S35 gm 9 Seig 039 oS aulul jlabiwsin
9 ULQ‘JL@‘ olKisls ‘(a)) G'LQ"‘"‘ é}M‘ i oEisls
eld ool g Ll JLeS 58 1o ol T oSl



'\ % )LQ4\ o)l.o..i»v 0,99

1. McFarland HF, Martin R. Multiple sclerosis: a
complicated picture of autoimmunity. Nature
immunology. 2007;8(9):913.

2. Zamanzadeh Z, Ahangari G, Ataei M,
Pouragahi S, Nabavi SM, et al. Association of
new putative epitopes of myelin proteolipid
protein (58-74) with pathogenesis of multiple
sclerosis. Iranian Journal of Allergy, Asthma and
Immunology. 2016;15(5):394-402.

3. Calabrese R, Valentini E, Ciccarone F,
Guastafierro T, Bacalini MG, et al. TET2 gene
expression and 5-hydroxymethylcytosine level in
multiple sclerosis peripheral blood cells.
Biochimica et Biophysica Acta (BBA)-Molecular
Basis of Disease. 2014;1842(7):1130-6.

4. Singh RP, Massachi I, Manickavel S, Singh S,
Rao NP, et al. The role of miRNA in
inflammation and autoimmunity. Autoimmunity
reviews. 2013;12(12):1160-5.

5. Song X, Cao G, Jing L, Lin S, Wang X, et al.
Analysing the relationship between Inc RNA and
protein-coding gene and the role of Inc RNA as
ce RNA in pulmonary fibrosis. Journal of cellular
and molecular medicine. 2014;18(6):991-1003.
6. Carrieri C, Forrest AR, Santoro C, Persichetti
F, Carninci P, et al. Expression analysis of the
long non-coding RNA antisense to Uchll (AS
Uchll) during dopaminergic cells' differentiation
in vitro and in neurochemical models of
Parkinson's disease. Frontiers in cellular
neuroscience. 2015;9:114.

7. Chang YN, Zhang K, Hu ZM, Qi HX, Shi ZM,
et al. Hypoxia-regulated IncRNAs in cancer.
Gene. 2016;575(1):1-8.

8. Wan G, Hu X ,Liu Y, Han C, Sood AK, et al.
A novel non-coding RNA IncRNA-JADE
connects DNA damage signalling to histone H4
acetylation. The EMBO journal.
2013;32(21):2833-47.

9. Zhang F, Gao C, Ma XF, Peng XL, Zhang RX,
et al. Expression Profile of Long Noncoding
RNA s in Peripheral Blood Mononuclear Cells
from Multiple Sclerosis  Patients. CNS
neuroscience & therapeutics. 2016;22(4):298-
305.

10. Kugel JF, Goodrich JA. Non-coding RNAs:
key regulators of mammalian transcription.

Yo

(INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

&l
Trends in biochemical sciences. 2012;37(4):144-
51.
11. Gharesouran J, Taheri M, Sayad A, Ghafouri
Fard S, Mazdeh M, et al. The growth arrest-
specific transcript 5 (GAS5) and nuclear receptor
subfamily 3 group C member 1 (NR3C1): novel
markers involved in  multiple sclerosis.
International journal of molecular and cellular
medicine. 2018;7(2):102.
12. Bassett AR, Akhtar A, Barlow DP, Bird AP,
Brockdorff N, et al. Science forum:
considerations when investigating IncRNA
function in vivo. elife. 2014;3:e03058.
13. Horak P, Crawford AR, Vadysirisack DD,
Nash ZM, DeYoung MP, et al. Negative feedback
control of HIF-1 through REDD1-regulated ROS
suppresses tumorigenesis. Proceedings of the
National Academy of Sciences.
2010;107(10):4675-80.
14. Mao L, Ding J, Zha Y, Yang L, McCarthy
BA, et al. HOXC9 links cell-cycle exit and
neuronal differentiation and is a prognostic
marker in neuroblastoma. Cancer research.
2011;71(12):4314-24.
15. Pahlevan Kakhki M, Nikravesh A, Shirvani
Farsani Z, Sahraian MA, Behmanesh M.
HOTAIR but not ANRIL long non-coding RNA
contributes to the pathogenesis of multiple
sclerosis. Immunology. 2018;153(4):479-87.
16. Rinn JL, Kertesz M, Wang JK, Squazzo SL,
Xu X, et al. Functional demarcation of active and
silent chromatin domains in human HOX loci by
noncoding RNAs. cell. 2007;129(7):1311-23.
17. Yap KL, Li S, Mufioz Cabello AM, Raguz S,
Zeng L, Mujtaba S, et al. Molecular interplay of
the noncoding RNA ANRIL and methylated
histone H3 lysine 27 by polycomb CBX7 in
transcriptional silencing of INK4a. Molecular
cell. 2010;38(5):662-74.
18. Santoro M, Nociti V, Lucchini M, De Fino C,
Losavio FA, et al. Expression profile of long non-
coding RNAs in serum of patients with multiple
sclerosis. Journal of Molecular Neuroscience.
2016;59(1):18-23.
19. Sunwoo H, Dinger ME, Wilusz JE, Amaral
PP, Mattick JS, et al. MEN &/ nuclear-retained
non-coding RNAs are up-regulated upon muscle
differentiation and are essential components of



'\ % )LQ4\ o)l.o..i»v 0,99

paraspeckles. Genome research.
2009;1.04-YeV (V)4

20. Clemson CM, Hutchinson JN, Sara SA,
Ensminger AW, Fox AH, et al. An architectural
role for a nuclear noncoding RNA: NEAT1 RNA
is essential for the structure of paraspeckles.
Molecular cell. 2009;33(6):717-26.

21. Dastmalchi R, Omrani MD, Mazdeh M,
Arsang-Jang S, Movafagh A, et al. Expression of
Long Non-Coding RNAs (UCAL and CCAT2) in
the Blood of Multiple Sclerosis Patients. Iranian
Red Crescent Medical Journal. 2018;20.(A)

22. Eftekharian MM, Ghafouri Fard S, Soudyab
M ,Omrani MD, Rahimi M, et al. Expression
analysis of long non-coding RNAs in the blood of
multiple sclerosis patients. Journal of Molecular
Neuroscience. 2017;63(3-4):333-41.

23. Zhang F, Liu G, Wei C, Gao C, Hao J. Linc-
MAF-4 regulates Th1/Th2 differentiation and is
associated with the pathogenesis of multiple
sclerosis by targeting MAF. The FASEB Journal.
2016;31(2):519-25.

24. Dehghanzad R, Kakhki MP, Alikhah A,
Sahraian MA, Behmanesh M. The Putative
Association of TOB1-AS1 Long Non-coding
RNA with Immune Tolerance: A Study on
Multiple Sclerosis Patients. Neuromolecular
medicine. 2019:1-11.

25. Moran VA, Perera RJ, Khalil AM. Emerging
functional and mechanistic paradigms of
mammalian long non-coding RNAs. Nucleic
acids research. 2012;40(14):63.€ + +-9)

26. Sun L, Goff LA, Trapnell C, Alexander R, Lo
KA, et al. Long noncoding RNAs regulate
adipogenesis. Proceedings of the National
Academy of Sciences. 2013;110(9):3387-92.

27. Zamanzadeh Z, Ataei M, Nabavi SM,
Ahangari G, Sadeghi M , et al. In Silico
Perspectives on the Prediction of the PLP’s
Epitopes involved in Multiple Sclerosis. Iranian
journal of biotechnology. 2017;15(1):10.

28. Pauli A, Valen E, Lin MF, Garber M,
Vastenhouw NL, et al. Systematic identification
of long noncoding RNAs expressed during
zebrafish embryogenesis. Genome research.
2012;22(3):577-91.

29. Sigdel KR, Cheng A, Wang Y, Duan L,
Zhang Y. The emerging functions of long
noncoding RNA in immune cells: autoimmune

\R4

(INACMS) J5sJse 5 Jshos psle 10 (5 slzilen,

diseases. Journal of research.
2015;2015.

30. Hauser SL, Oksenberg JR. The neurobiology
of multiple sclerosis: genes, inflammation, and
neurodegeneration. Neuron. 2006;52(1):61-76.
31. Pouragahi S, Nassiri Asl M, Sahraian MA,
Sadeghi M, Zamanzadeh Z, et al. Utility of
Myelin Basic Protein as an Early Prognostic
Biomarker in Multiple Sclerosis. Iranian Red
Crescent Medical Journal. 2017;19.(Y)

32. Jimenez SA, Piera-Velazquez S. Potential
role of human-specific genes, human-specific
microRNAs and human-specific non-coding
regulatory RNAs in the pathogenesis of Systemic
Sclerosis and Sjogren's Syndrome.
Autoimmunity reviews. 2013;12(11):1046-51.
33. Wang P, Xue Y, Han Y, Lin L, Wu C, et al.
The STAT3-binding long noncoding RNA Inc-
DC controls human dendritic cell differentiation.
Science. 2014;344(6181):310-3.

34. Esteller M. Non-coding RNAs in human
disease. Nature reviews genetics.
2011;12(12):861.

35. Spurlock 11 CF, Tossberg JT, Guo Y, Collier
SP, Crooke 111 PS, et al. Expression and functions
of long noncoding RNAs during human T helper
cell differentiation. Nature communications.
2015;6:6932.

immunology



VF ke Voojled Yoo (INACMS) J5Use 5 Jshos psle 10 (255 slzilen,

IncRNAs in multiple sclerosis

Nasiri N*1, Zamanzadeh Z2, Mahdipour A%, Mahdipour A*

1. Department of Biology, Faculty of Basic Sciences, Shahrekord Branch, Islamic Azad University,
Shahrekord, Iran
2. Department of Biotechnology, Faculty of Biological Sciences and Technology, Shahid Ashrafi
Isfahani University, Esfahan, Iran
3. Department of Experimental Sciences, Isfahan University, Isfahan, Iran
4. Department of Dentistry, Faculty of Dentistry,Pedia Trichisky University, St. Petersburg, Russia
“Corresponding author: nasrinnasiril28@yahoo.com

Abstract

Multiple sclerosis is a chronic inflammatory and Autoimmune disease of the CNS, which is associated
with axon demyelination and disruption of nerve signaling. MS is a multifactorial disease caused by the
interaction of environment, genetics and epigenetic factors. Among the effective epigenetic factors in this
field are types of ncRNAs that are effective in regulating gene expression. INCRNAs are long non-coding
RNAs that are more than 200 nucleotides long and play an important role in regulating gene expression.
More than half of INcRNAs are expressed in the cells of the central nervous system, their expression is
important in the development and function of the nervous system. They are involved in the development of
different parts of the brain, the differentiation of oligodendrocytes and myelination. It has also been found,
the abnormal expression of INcCRNAs by regulating gene expression and cooperation in biological processes
has a significant impact on the pathogenesis and progression of immune system diseases like MS and plays
an important role in regulating the function of immunology. In the present review study, a review of articles
on the effect of INcCRNAs on MS shows that IncRNAs like HOTAIR, NEAT1, TUGS,
ENST00000491934.2, HSP90AA4P, XR-132575.3, Inc DC are effective in MS, GAS5, UC.341, RN7SK,
PANDA, THRIL, ENSG00000231898.3, XLOC-009626, XLOC-010881, TOB1-AS1 and linc_MAF-
4 with increased expression and PVT1, FAS- AS1, ENSG00000233392.1, ENSG00000259906.1
and XLOC-010931 are associated with decreased expression in patients compared to healthy individuals,
and UCA1 and CCAT2 are associated with expression differences between diseased and healthy women
over 40. Abnormal expression of INcRNAs is effective in the pathogenesis and progression of MS, and it is
hoped that by studying them, new therapeutic approaches and biomarkers for early diagnosis and evaluation
of treatments and the course of the disease will be provided.
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