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Abstract

Background: Despite advances in cancer studies, colorectal cancer, as the third most common cancer, has
the highest mortality rate worldwide. Due to its high prevalence in the younger ages and advanced stages,
screening of this cancer with molecular methods is necessary. Studies have shown that HOTAIR gene plays
an important role in cancers. Qur aim in the present study was to determine the expression of HOTAIR gene
in tumor and tumor margins of patients with colorectal cancer using Real-Time PCR.

Materials and method: In the present case-control study, 47 colorectal cancer patients who had referred to
Imam Reza Hospital in Tabriz from May to March 2011 were evaluated. Samples were subjected to extraction
of RNA after confirmation by the pathologist, and then the HOTAIR gene expression was measured and
analyzed using Real Time-PCR and Graph Pad Prism, respectively.

Findings: The expression level of HOTAIR in tumor samples was about seven times higher than that of
marginal samples (p = 0.0009). Also, by increasing the degree of tumor differentiation, the expression of
HOTAIR gene decreased (p = 0.023).

Conclusion: HOTAIR gene is involved in the pathogenesis of colorectal cancer, and the use of expression
analysis of this gene as a biomarker can be helpful in diagnosis, treatment, and prognosis of patients,
although more studies are needed to verify this claim.

Keywords: HOTAIR; Real time PCR; Colorectal cancer, IncRNA
g J

* Corosponding author: : Behzad Baradaran
E-mail:behzad_im@yahoo.com

Research in Medicine 2019; Vol.43; No.1; 34-39



http://pejouhesh.sbmu.ac.ir/article-1-1896-en.html

IR TICOP A SYRPINTEIL I

h,ooag ot B LB B & e ;
u(’.,:(dt/yd’/,«'&u:J”{N/)’pﬁbj’{:a)/b f,/?f.zw

9y 4 JUS ;9965 by 59,0 LHOTAIR (5 &5 o)y
Real-time PCR

T 3930 33 (g pais s M joles aady e

Al s esedasl ol oS35 (K55 09,5 -

) e85 ym oMol 231 olSesls (S5 09,5 Y
Ol Ry (Kb pole ol (sjlgion] Claiog S0 =Y

VWAY/SIYA wallis oy gyl YAV F/VY dllio by ol

4 )
NS>

o5\ 3930y o 5 Sn n 02 VL i O o 1t o D & (CRO) S5 3.8 0 py i o siny 53 303 Gl o 3.5 s seBidddg dlaw
53 HOTAIR 55 o Joles)s St \naadlan .o (535, Qﬂy G2 s OB e A Blays Egﬁé\.a]c 48 s Yo\ e 5 el e 3 o <YL R
S5 O jw & Mee B lews S350 5 asbl 5 S 590 5 S\ g 53 HOTAIR 035 Oy gy p aadlan () 53\ (338 3305 ogr il (il (Gl 1
) . Real-Time PCR SN

B g 3 8 e () Loy o) e a0 oS a0 IS5 35T O o 4y Von o TV (Gl = 300 aslllan (30 33 3 omwry 39 (w99 9 D90
Graph )\ ;\s L_;]S\w)\x\ Real time-PCR sy 4 HOTAIR &% O\ « RNAC\;;...A\j \ads ga3 éq”)y\; RV R\ JNPIIN VR V:S 2 AYAD dedw
.35\ pad Prism

355 P 8> GBI s (P20 [0 W) 2 )V 3pde Jud e (Slad pad 4 L (390 5 Sl sed 3 HOTAIR 03 0y oty
Ap=2 X80 o alS HOTAIR 05 O\ B\yee

W5 Silese Olgs & 05 ) S\ ST 5 eslizd 5 s ys W WSS B 555\ 53 HOTAIR 0% o8 das o Ol s e :LS);M

\

Non coding RNA (JeS) 3 & 3\ u (HOTAIR. Real time PCR : 5345 55lg

J

bl plyisdr & co2les Gy pogada sl 4B 5 oL
(V) 0xd g yke JUS)9lsS by 5,80y 2o

S5 (2 9 (S Sl o3 g Canl (g )lowr o JUS )95 oy
05 e (g o Sl il S U o oo
peis oxiS IS b (2lg )3 (Se8f (ol Syl J 9ok Cnd & kol
5,50 Aile (Non coding RNA) 008" oS e RNA bl Jold o
5 2lwliss (V)]s 1,8 ol LncRNA (Long non coding RNA) 4 bs RNA
odlizl eyl g e ales 3l b Slule )3 s LneRNA & ol o piaod
g g ST i —pasets lp die (oS loge laisas bl 03525
&y paiio JSlo Jligy b RNA (pl a0 JUSyolsS b po loyd 4
0liS puSsio 5 (6 lowy iy 045l 9 a2 oo LS alises (sl sy
(NS o Jos (5 o e

LncRNA & HOTAIR (HOX antisense intergenic RNA) Jio lsica

[ IDownloaded from pejouhesh.sbmu.ac.ir on 2025-12-14 ]

Research in Medicine 2019; Vol.43; No.1; 34-39

tdoddo
3oy ALY &Sl 01 w3l 13 5 ol lbyes sty JS 59068l
Gl iz 93 2 0 @ld lbojw (egw g 2980 ol |y laglop don
Oy @ 35 (SW6j gb 3 18 S 5 YT L 2)0 VY 2l Sg by
@ sygaS oyl (86 (oS ye 003V e 39 0 Mie JUS)5lsS
2o )3V dgds VY BN gla Sl (5 &5 cul JUS)odsS ol p cleay
Gy ks oS dilate gty d)F Wloygls anl (¥ ) )cwl ail il
2 bl ()5 G)paS b aslie 3 Jg 29800 Cguie JUS)olsS by
orly J)slsS plbojw Syl 28 il 5 igdioe Mone s 0mly i
S sygbts 2980 odaldio ol ) i g Sl (I So Iy
(0-Y)cwl ools [olaidl sgs a1y ool )5 b I (56 soS o do 28Y
ol oo JUS)leS by (o> g et a3 3bj (Sl din 3929 L
Sl g by I Gran 4 Casl 03,55 (6305 Oilow pl > (S5 @
o5 290 st sloasly 3,85 o Lo gl 235l S, 51 JIS, 98 oo

UV UTYI [N X Vers
behzad_im@yahoo.com 1Sy S S



http://pejouhesh.sbmu.ac.ir/article-1-1896-en.html

Y5 1 JS5958 by jox L HOTAIR 0 (i ()

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2025-12-14 ]

8 als yo )3 0 gl el JS RNA (9, 5l cDNA I aidy gl ans slp
3t Sl mapl el oS ol b 3Lzl EXIQON (6l pb L S |
pbol yoliSa 8olai youlyy SoS 4y cDNA ditdy o Cuwl 045 ddd wsSae
IJtRNA, LncRNA, mRNA, miRNA wsl ) RNA (sbaais, L;oL{J LEIVIIN
EXIQON dobys b ladiges . 05gus o 0dliiasl i (5ol lgis 4y (IRNA 4
b S plodl 1 o 3945 i o cDNA b i3 S )13 JSGloge i olSiwd 5o
b Jiie —As 5 4 (6 eSS Gl dbgipe soogs

Quantitative real-time PCR

leslazwl b A3 JyuS” olsie & GAPDH 5 g HOTAIR 5 ols l5se
yeulyy cas by Syber green I S5y 4% Light Cycler oSy
Roche ¢S i bawgs 5 (1)l Oligo7 8l oy 5l edlazul b (5 o 4 basye
Wged y sly a5 Conl S 4 a3 Ll ond odygl ) Joda 0 &S A jriw
b 4By 5l 3 b a5 1S5 bgd

05 U g axkad Job s o duwd 02! g youl sy Jlgi

Forward: 5’CAAGATCATCAGCAATGCCTCC 3’

GAPDH
Reverse : 5’GCCATCACGCCAGTTTCC 3

Forward: 5-CAAACGTGGCAGAGGGCAAGA-3 '
HOTAIR | 184

Reverse: 5'-TCTCTGGGCGTTCATGTGGCGA-3'

oobel g ol gl Cuenl Pl jluw Real-time PCR j> SleMbl (i3l
Uiyl @l 29 o plodl PCR (Efficiency) o5 obj)l g Ml jlages
05 s sl oylslisl goie A ealisl 3kl gxie s 3l o5 ol
Jlae > 3 O] Y gare (Jbyw ) il odd dwlw Ct ol oslawsl b
lmodls JJUT (el o als o 4> o] ool Cowdey eDNA oz ) slaclale
4 GAPDH j Ct s HOTAIR 5 Ct (31,8l jl dige y» ;3 5 Ct W |
@ Sboj & Cund 4l o 3 bapj oo g 45 dbre @ pe 0] Oy
Expression) 55 & ol ol ot o (Jod dwlxe ACT =Y Jgo)d b
5 Gy s !Jbi J3el py lawes dj auils g (5y9005 il 9> 40 (ratio
oyl Caus (495l Cavdey 5 Housekeeping gene 5 )la 350 5 )l duwloxe
sl Ctyd BMST g 005L by o oy uliol g b ooliil j3j Jao

Ct Target Gene (Tumor) — Ct Housekeeping Gene (Tumor) ACT (Tumor) =
ACT (Margin) = Ct Target Gene (Margin) — Ct Housekeeping Gene (margin)
Expression ratio = 2-ACT

sandllae oyl 43 0uwd odliw! (g ol (b sIUT

Js8le 5 3l ealizul b Unpaired t-Test (¢ bl 1JUT dnosly Jlo s pi 4yl
9 HOTAIR (slo 5 olo )l3ee asllas (glys #,+ + Graph Pad Prism version
05 99 Byl oy sl 08 ol 9095 ubles g 59055 sladigas )> GAPDH
dunloo P-value blgy olos (gly .0 odlii] Spearman | Siuwed cops jl
D Al Holiae P<e 00 5 00

HEYV] )

222250 Y5 5 03 V) & Glato o] 4l 5 (659095 @iges BV alllas ) 5
Ohles Ao )3 Fr 39y Jlo FF-VA 039000 13 5 Jlo ALOAIF (] laws (o o5
Pl Gl Sy sl 5l dly (o Jlo 80 (VL a0 Fe g Jlo 00
YL ol i 051l g 2559 YU (clay )5 g Stage ) aiges 381 S50l
i 2 33 w5 i) o ookt Sl (e 39 s o
oxd 03yl 5 Joiz 13 ollew SdgilisSels Clasuia gy Cute aeiged

o

9 HOXD alox 3l Gan slay; (S (ol (b90ld cel ygimmn g DNA
HOTAIR (535531 (25 )b gl (A A)sgoe ooy g (Johor S iy
OO i)y Gupta (slaslllas 3 9 285 )18 a5 390 Gl (o juo 3
Slosho & Coms Gty o adgl (sloyg055 13 0 ol Ol o o8 2525
aspe 1 uores HOTAIR (M« )o)b oYL oo bl Glbl Sl e
ok &S Cunl o3ls ol calizee by G & Sosbd J.;f‘:c <JB> EMT
Taw O 99980 Glbyw sl Jle p2ls g ©2lke b HOTAIR (sY
laaalllan (V)31 3535 owdiane b)) o )low 23T i 9 HOTAIR ;s
by dlas 1 lalbys 81,5 HOTAIR ol 48 1m3 o ol o plos
ot b gl den 3 &5 Wb Rl 4l g 4 0dee Gl (9lsS
JES5958 oy 4 Mo ohlowr (595 o8 olaadlllan > (W]g: olpen
Hwlie —y5097 wales O‘}ﬁ"° LHOTAIR (YL L a8 0 edly Ol A pll
2 pzzen (WY1 029 (it BLI) (b 2los (liee 5 o5l 248 &
& Mo ohlow 55 53 |y HOTAIR (sYL Ly .Svoboda M. et al (glaslllas
aalllas oyl Lo Cium (M0)sls s ol 331 &y s JUS g8 oy
il g )99 sladigel 3 HOTAIR (] (oS ol duslie gualims)ge
Cuol Real-time PCR gy JUS )5S by yylows j500
g 9 dlga
Wdaiged (5 y9la0 9 )l low
Cdl) y9095 andls 5 (5908 (BL slrdiged sald —3y90 adlas (il >
il b gy 4 JIS 955 ol & S oy ¥V 5 (19055 1 ol
Cunddy 839, 48)5 )15 (sl o8 oy 1 (g) Loy plel s Loy )21 TR0
Gl b Gl o (22 455 @ cov 2l 3l U8 olles cal el
b 38 S asbeolsy hlew seled I gy 5l B L0g 4i8)S5 )3
59 15 3015 G5l Aoy 5 y9n55 A 5 905 (3 (slaiiges ol
Ko g S S S /D ojlil s (] 4l g (y909) Slow a5l diges
,Qiagen ¢S b Jowaswo RNase Later jl Jolowe (gols oyl CBg)0i] alg)
A 6l A gled
Complementary DNA (cDNA) 3w g W digod j] Total RNA g1 5w
Ompe 3 35 0353590 RNA glysciul (gl i 390 (sladigas it olSiples] )3
i O ygods bdiges RNA soles Trizol (ROUCHE) Jgboxo 51 o3lizsl
5 eolitwl b s gy aaiges RNA cunS 5 clale (6,805l i gl el
L5 (6l SS —A glod 3w g plodil y995,5SJ1 5 5 Nano Drop o&iws
005 2l 5l RNA LiS S
Y1 e 0 glyd RNA coodls j| 05 yiebas 5 S J,m8 el
YAs 8L g5 osnlie (gly 5 59995V so 3 55T U5 g9y 1y off 51 1Y
Fermentas <8 pi ;I bpde+ S)lo 3l 09550y SWIRNA & bayye VAs 4
pie g ol El).'ic;wl RNA 395 Wl ailis o)l sladil dgng . 023,S oolaol
Iy bedl RNA glsel jl gl diges & S5 00y glyscil L9y 0 O] |
M

581 5 sy sl ond g5l RNA 589 5801 | (claigas =\ S
(28S and 18s: mammalians ribosomal RNA s M: marker)

FAUTEG ATIA N oA (ET n

.‘./ S0
S,


http://pejouhesh.sbmu.ac.ir/article-1-1896-en.html

oySen 5 olyoly olsee /YY

ownloaded from pejouhesh.sbmu.ac.ir on 2025-12-14 ]

e — VAT AT N oA 5T s

[

plification Curves

4000
300
3200
24000
2400
- — SYBR Green1
L600
1200
000
v

0.000
400 800 1200 1600 2000 2400 2800 3200 3600  40.00  44.00
cvele

HOTAIR (5 iS5 e 1 (slebgui¥ S

&bl U1 Jols g

A5 plool Graph pad Prism l33le 5 5l ool b odel covdas Ctypolie 3JUT
ladigel & o (5y9097 slaeiges )> HOTAIR ()l o8 3 (i @l
(Confidence \luebl o5l b a8” cusly Silidl ply £/2l06e (6 y9095 dnils
gl sl P<0.05 95 ol Cuwday interval) CI=95% ¢ P value=0.0009
L )l.)L.aw L;)ycy wb 9 (_5)945.: 09/5 9 ) HOTAIR dl.tbu&,bo
MB 9 d)}o}» Lgllbtb}o.: 2 @513.’ far GAPDH (.J) u ‘)w u.u}f.o.ﬁb
Ll PCR9 Cl):nu.v‘ J>|/~o rbl?ul Cono b.)u.b.)ul.w & cals )?"9-’

P value=0.0009

expression fold change

HOTAIR
J\.ujLo 98P Lgl:ncb’y} o-ﬁLo HOTAIR uL‘ u‘).a.u.'f L;)L‘J Y -¥ J&m

5 b Olaswio L HOTAIR oyl bLil w5l Jolbs ls
rollowt (S99

oz Wilo (Sofdlgl S8 @Me lsl  HOTAIR (o ol duglio g (o2
30 6908 plod 40 g Stage —jgeq o)l —AS b (golad sue & jlislio — s
hlew (K3edgil 6SlS” lmodly abos o 53 4 3l lis WUT ol s plogl
g plos 23 b b Lk HOTAIR ¢ oo lise adlllan cpl )3 00d ()
osse daly b Bl b oo olise &S dasS 4 (p=+, YY) 5 s (g yblize L)
b (il HOTAIR (] oo (ljes yge95 los 423 (alj31 b g 032

hlos S35l 5 il Slaseio L HOTAIR g o bL3)

P value

ey AN

o + Y0
olad 05 jluolie +,*YOA
pled dnpd VY
13095 031l ;A
&S il AR
Stage SYEY

iohles S0l wlasie

<00 AR ¥-/0
Om
o< YA M/0
Eige ! ¥¥/5
Sl iz oo/¥
Cate Y FYIA
9l 5 jlzulia
e Y Y&y
S5l s io S 4 AV
Luwgie \\% \YZA¥
e Cund A Y
TY A VoI5
095 (Bos TY ) YY/¥
T¥ ¥y b

Cudo vy SN

SS9 268
ik V0 VA
IL, 11 % \rZAt
Cude % VF/A

S e
ke ¥ AdIY
<y 5 A%

29058 ol

>y ¥\ AVIY

saxllao 5,90 W5 619 Real-Time PCR STy oo s
4l 5 6098 sloaiged 3 ol Aulio HOTAIR (55 ol olie ooyt 812
b a5 Sole el Cawd 4 slact | g plol Real—Tlme PCR jiiSly ¢y505

3l e b oolawl 31y 58" laie 4 GAPDH (5 jl dadiges plod )
ol 04 005l 5 )0 byl 0gd (b dznio pisren g (5 b wiST gl dxie

0010
0.009
0.008
0.007

0.006
— SYBR GreenI

“dFfdT

0.005
0.004
0.003
0.002
0.001

0.000
6600  69.00 7200 7500 7800 8L00 8400 8700 9000  93.00  96.00
Temperature

HOTAIR (5 g gxxio jl (glagai—Y S

d’"/» ;/



http://pejouhesh.sbmu.ac.ir/article-1-1896-en.html

YA 1 JUS5958 by 595 L HOTAIR 0 (i () 2

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2025-12-14 ]

cle ety byl 9095 sladgbe ple b baid 398 05 oo ohlewr (b
2 D90 B903 0 ()3 2)0 SESEL ()9 Cglite ”'y@ oA
2 oy 90 sb a5 N an 0 o)Ll ddlllas g3 g3 Ml (ool gl b
S5 25 oyl adlis )5 Lo ) Lol Wloss plx u')ﬂ' 298 Sl
5510 55uiS” cpl plodl plo b bl glacugles goli ylas 5l as odg U5 S'p5
» HOTAIR ls odip i i b adllas Wile 0 Sluie adllas J§ )
YY) o 29 1y ol

g drwgs )> HOTAIR 5 oyl oljee (i (glaslllas )5 (YY) oIS 9 Nie
o1 dozdie (Slbyw i g (Sl p C8L Wgai VFr 31y (13,5 gy b Sl
4 5 03,8 dunlio w2l |y 0dd desio o) Sl g wlls diged Yo g cpdlyl 5o
cage g Cosl ol it (Sl p 8l 3 05l Ol o Sy @m0
adlas ;> HOTAIR (35 (Vb ol 29 jlislio 5 o2l Jonsily 3l
e a5 slo g 5 ol 7 b 53 (il lo ol 3l Lo
@ Gl b 1S diged oo (585 )l 3 o)l alag & gyt ol sl
ol (s pcsglite v 3 aalll (ST sy o 5 4y il Koy Nie alllas
(V)] o 4 e il ol 2,5

8905 diges ;> HOTAIR 5 (s by pdow il aslllas )0 puizmon
ol Ol e by 3 (g)blias B3 g 0 (0b5)) 38 2 (59095 4cl>
A5 odu3=P value [+l OT Al Cl & Cund (5y9095 (brdised 3 5
ot zmt o) JEE S o > 05 ol ke ot 8§ 5l 5
Jobias byl s HOTAIR 15 ol lyssis 5 (SujslsilisSends’ clo S s
Sladiged o &S dg Sl gl sk 3l g o5 opl L')"‘ b)) oss saalie
))L..: HOTAIRu)uL.» I)muu Jyf\fbu)‘yl l)m)ms):bb
s b adllas opl jd (gbolize alasly sl ;i.:),lyli laaasls

oy p 0dd plxl ladddllas o ol addlles sSlea Md Lo &S jobjlen
Olbpw wize b ¢l SO b pu taler 1 calisee bl o sl
3929 HOTAIR (45 oy (ol iy gy 9 (35 9 o ooy
u';UoL,S)I ;Qalj;:o scares 89y y 03 ‘plqdl sladlas ;> ek il
(sl o g 5 y9m5 455, 5039 ol 9 5 55 ol 2 o
w..a.: » 05M£ HOTAIR U) L) 0 uLAAJ &S ol odalie é)gyl:’w
losaly osimd (15T (it JsSse S loger b 588 Sy 0> 2l pg055 )3 45
aslllas L addlas UK (S oyM.c b .\4194@ B qu)w u9.UaAb
ol PHOTAIR (5 5lo b glilew (SeulS” sba S5 bl b dlaly j5 pols
il g5 ol & drg b 45 35 39y gl nadlas b b adlllas
ol dalllas b oylil 5)50 (slraalllas a1yl 5 gl pox 0l o)y dmol>
Gl dngi B lacugles )

£ 5 4o

I ol g > s bles 25 I 2 adlan ) 5 ol ol
b ol Wl by Jolu 4 o JUS)olsS” Sl o sla Jskw o |, HOTAIR
ool (a0 9 28L gl 0l 35 2 0 ol ool S5 S0l S0 45
538455 o 0 ) o 095 53 0l 53 sl S e ol 4 ) 5
SoIsSelS oMl L HOTAIR (55 ol blins byl 1o & yeizras
gy sl il Sl e 0ad oz 0F 1S (908 Gl g 23
abySle Glsie @ )y ys3a 0f G5 lgieed 2929 cul b adl (S5l
45l ablb xSy 4 Gy sl 90,5 b IS jsb 4 sximagST i
ol (6 g D503 M b ity (glo oy p

HWL )

3 9203 1 pulys 13 1) a9 S po (lie (2 YL (CRC) JUS)glS o pos
Slye g b)) CaLS Db 0 e byl 3 oyl (80 S e Lo
Sl azs 0 g gilew (ol P 295 pasuis )y Wlg e CRC (o W5
bl sl Jolge e sl oy cnlple ()23l oo yuogS o ol
9 Solow e s plKimdg; pacds oy Gl e GBS loge
g 390 yider 0jgyal & oo JoSgage jl il (5908 Sloy> (hgy Sl
(Non coding RNA) o.iS &S pé RNA & o5 o b5 )13 laase
Ol o Cpiin > ogo i &S Wlooly b i slaadllas oS 5 S o)Ll
Cal 0458 35 e RNA (1 Jiotes 5 (SO HOTAIR .\s)la Oloyd 4 Cuglis 4
sladsho 9 JUdsS Sy ool 13 o gl i adllas (ol 3 &8
G Sl g slaJsho 3 o] oo l)mcxfabulw@b?.\.wmmwlb
Fudar Gz b culply usl ity plp ¥ odgas SLb el (glaJobo &
Slog b L lagl g pSban g Slby sl Slo plsises 5 ul ol
25 odlazwl ol

oy b s clap; Ldgels el b <l 3 HOTAIR o el
e GRIE O ol ol s licslen 2)lse 3 9 29d e (Sl
5 u-°’5 ul.u umlf 9 u),m.sle ol u.u\)ﬁl L HOTAIR Oamm

019@ Jlyie HOTAIR | &5 s S ilsee duuum A
355 odlisel By9055 (loys 5 (5T iy —s9ldd) 208 jlslio () 3 )5 jloges
ST Gt &S 39)0 Y 055 9 gl (slo 9057 > HOTAIR ol (yeizan
olsisar o> HOTAIR (VL ol Jl plgicee gycnl ol olyon chns
(08035 odizal JES,515 ol 05 351 i 5
HOTAIR ol i (sloi sl cssboms csloelion 5ol edlios | 4l
w0dze b <ol SOL Gl dles | ilisee byl o scdl gy p
D97 @L&auﬂ.&v d9>9 L &S ol 0l PL’>U|
ol b3yl g )y 2)90 903 02 ¢y 2 3590 (b oo g5 (5 )le] dnsle
Cawla ] dan 3 HOTAIR (5 Vb ol (Sed STynsl a5 aglize )b
Iy o1yl C8LHOTAIR (5 by ol VoY (o), ¢ Kimdallas S5 4
vy Real-time PCR g, b, 15 ol dnsls ol 3181 g Slb o lylos 5o

Ol Oy g 4y Glopus

ol (Gl (Wl SSb €l (o o5 cpl Gy & Sowwy dou cpl 4 g LS
Sl €8l > 05 nl (B9els L Gimen 9 Moo Rl 58S 4 G
Ol Cdyi > oho i HOTAIR & soly Lis stHOTAIR alawsey
03 ol e (VoY) glilSen g Liu 503 adllas 3 Y+ )8 (oo 53k 0],k
Goblize olial a5 163,87 Ly 4y <l Slopw sla Jskes 5 1, HOTAIR
&9 cnl @ bgye Joho 03y oy b Giman 035 GBIy 05 ol Ol 2
& Sllie slashe w2l 5 €S 0 0f ol Gl GRIB B @ oloje

YV)x5p
05 ol Sl (VO ) pullea o Slue K03 alie oy S
Real-time by a1y Jlpldeols )5 odro b yus & Mo )lylows ;5 HOTAIR
Oililodze by )3 5 cpl lo &8 Sy oS (pl 4y 9 13,8 wyw PCR
2 0yl paditane bl jliwliog wales )18 b o] o ol cwied g Wb e
03,8 4ub |y HOTAIR 5 55950 i Lo dalllae alod 35 gumyp o) Bl
yols oy 2 Db b dalllas & s |y slocslss b sla oy > Ll
Sl Sizg o 2 4k s oanlite e Jawlio s HOTAIR 55 il o

FAUTEG ATIA N oA (ET n



http://pejouhesh.sbmu.ac.ir/article-1-1896-en.html

Sen 5 lply ol5es /¥4

ownloaded from pejouhesh.sbmu.ac.ir on 2025-12-14 ]

= S 1A VRS-t 2V - O

[

e
1. merican Cancer Society. Colorectal Cancer Facts & Figures 2017-
2019.

2. Ernst J. Kuipers WMG, David Lieberman, Thomas Seufferlein,,
Joseph J. Sung PGB, Cornelis J. H. van de Velde and Toshiaki Watanabe.
2015. NATURE REVIEWS. Colorectal cancer;1.

3. Alhurry AMAH, Rezaianzadeh A, Rahimikazerooni S, Akool MA,
Bahrami F, Shahidinia SS, et al. A Review of the Incidence of Colorectal
Cancer in the Middle East. Annals of Colorectal Research. 2017(In
Press).

4. Malekzadeh R, Bishehsari F, Mahdavinia M, Ansari R. Epidemiology
and molecular genetics of colorectal cancer in Iran: a review. Arch Iran
Med. 2009;12(2):161-9.

5. Rezaianzadeh A, Safarpour AR, Marzban M, Mohaghegh A. A
systematic review over the incidence of colorectal cancer in Iran.
Annals of colorectal research. 2015;3(1).

6. Bogaert J, Prenen H. Molecular genetics of colorectal cancer. Annals
of gastroenterology. 2014;27(1):9.

7. Saus E, Brunet-Vega A, Iraola-Guzman S, Pegueroles C, Gabaldon
T, Pericay C. Long non-coding RNAs as potential novel prognostic
biomarkers in colorectal cancer. Frontiers in genetics. 2016;7:54.

8. Xie X, Tang B, Xiao Y-F, Xie R, Li B-S, Dong H, et al. Long non-
coding RNAs in colorectal cancer. Oncotarget. 2016;7(5):5226.

9. Okugawa Y, Grady WM, Goel A. Epigenetic alterations in colorectal
cancer: emerging biomarkers. Gastroenterology. 2015;149(5):1204-25.
el2.

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

11. Yang Y, Junjie P, Sanjun C, Ma Y. Long non-coding RNAs in
Colorectal Cancer: Progression and Future Directions. Journal of
Cancer. 2017;8(16):3212.

12. Hajjari M, Salavaty A. HOTAIR: an oncogenic long non-coding
RNA in different cancers. Cancer biology & medicine. 2015;12(1):1.
13. Wu Z-H, Wang X-L, Tang H-M, Jiang T, Chen J, Lu S, et al. Long
non-coding RNA HOTAIR is a powerful predictor of metastasis and
poor prognosis and is associated with epithelial-mesenchymal transition
in colon cancer. Oncology reports. 2014;32(1):395-402.

14. Luo Z-F, Zhao D, Li X-Q, Cui Y-X, Ma N, Lu C-X, et al. Clinical

significance of HOTAIR expression in colon cancer. World journal of
gastroenterology. 2016;22(22):5254.

15. Svoboda M, Slyskova J, Schneiderova M, Makovicky P, Bielik L,
Levy M, et al. HOTAIR long non-coding RNA is a negative prognostic
factor not only in primary tumors, but also in the blood of colorectal
cancer patients. Carcinogenesis. 2014;35(7):1510-5.

16. Pagnotta SM, Laudanna C, Pancione M, Sabatino L, Votino C, Remo
A, et al. Ensemble of gene signatures identifies novel biomarkers in
colorectal Cancer activated through PPARy and TNFa signaling. PloS
one. 2013;8(8):¢72638.

17.LuoJ,QuJ, WuD-K,LuZ-L, Sun Y-S, QuQ. Long non-coding RNAs:
a rising biotarget in colorectal cancer. Oncotarget. 2017;8(13):22187.
18. Marmol I, Sanchez-de-Diego C, Pradilla Dieste A, Cerrada E,
Rodriguez Yoldi MJ. Colorectal carcinoma: a general overview and
future perspectives in colorectal cancer. International journal of
molecular sciences. 2017;18(1):197.

19. Wang J, Song Y-X, Ma B, Wang J-J, Sun J-X, Chen X-W, et al.
Regulatory roles of non-coding RNAs in colorectal cancer. International
journal of molecular sciences. 2015;16(8):19886-919.

20. Kim K, Jutooru I, Chadalapaka G, Johnson G, Frank J, Burghardt
R, et al. HOTAIR is a negative prognostic factor and exhibits pro-
oncogenic activity in pancreatic cancer. Oncogene. 2013;32(13):1616.
21. Liu X-h, Liu Z-1, Sun M, Liu J, Wang Z-x, De W. The long non-
coding RNA HOTAIR indicates a poor prognosis and promotes
metastasis in non-small cell lung cancer. BMC cancer. 2013;13(1):464.
22. Emadi-Andani E, Nikpour P, Emadi-Baygi M, Bidmeshkipour A.
Association of HOTAIR expression in gastric carcinoma with invasion
and distant metastasis. Advanced biomedical research. 2014;3.

23. Nie Y, Liu X, Qu S, Song E, Zou H, Gong C. Long non-coding
RNA HOTAIR is an independent prognostic marker for nasopharyngeal
carcinoma progression and survival. Cancer science. 2013;10, 64-

458:(4)4



http://pejouhesh.sbmu.ac.ir/article-1-1896-en.html
http://www.tcpdf.org

