o] Sl

nnnnnn

FeELr) slodadon B o lacs VY 6,00 NV oo Glogh (b psle olSitils (Kot 3 0uSitily dhao Il ”\/”

JUS 19095 ooy 3 MIRNA-21 by (o 52

oS>

.

AE\/RA AR HIA CA VAL VAL SRCIVR VR | ) YRR VA L SFCR TP
3 el Sglize (55m55 5 o5 3L 53 TS e Ol 5 Lls Jsb A3 S 5 VYT RNA 35 idde 5 4
aasslio 5 oy g 3550 O JUS b 03 b Olylew Sy 0355 dlyse s b L3 |, mRNA-2T Ol Lo andlas -yl
.v.pls Bt

Pl Ol (S psle olSails 53 VYT o U 053 5168 gald =550 aalllas ol 53 s s
3 Ol Stage a5 030l Jols SS5I 5L 5 (SdS sla S5s glus p JUS, P58 Ol s €503 YO s S
A plowil (Real Time PCR) x3ls Olo3 b 3ok o pmis (2S5 b Ol (oot s S k055 Slinlie
Stage I 5 Lgs Lol dal sz Y/OVE 5 V/ASF s S I 3T d slaStage ;5 miRNA-21 Ol s sloaidl
Ol Lilsl 50 (KF 52) jse 5 ple wlal o ey 55 eizmen (P=0/0TV) 5y hsbine (bl 5 51 Sltds !
S (= ) Sliwle bl baaiged s G b 1 sualie (P=+/S0F) \/YFY 5 (P=2/0+0) Y/+ Y0 . Sy
Aals OLaS 1y (P=/VEN) V/FEA 5 (P=+/FYY) YO0 o s (gl [il33l Oly 03,5 53 8 oS LA o
S5 sk g bl ks ) PSS

Gl 4l a5l ol oF SIS Jb 5 @l 4 s JUS 5 )5S Ol e Stage TT s miRNA-21 i S aousi
53 0l o a3 o ST SOl sw G Olsew mRNA-2L 51 ool 3 Olst s cpl 2250
Ol J 8 s slas sl mal b 53 JsSse Gds S Olsean b 5 JIS, 508 0l o Stage T Ol ylay
.5 S eslixal

Gene expression Real-Time PCR miRNA-21 (JUS 5} S Olb s el colalS

5l U5 51 i Ols e 55 0l sl 8 ol & (S5
53 01 el e (S0le o (55 sbas 50 35 e SRl L
ey (""Jul" ol uiSL,;\h Sod> > ailasw g gla, S

OL;‘M L.Z):.v

w).ln > [EONC- e Vovy

Srile o0

JL&) u\‘}r.:alﬂ\ L«':)

*@Js‘ dazes Ao

Ul (S gy 0SSl (S gy S 05,8
Ol s g5 Sy f‘J"L‘

*
(o8 OLL 5SSk Ol g id s s b 8

oISl g (S psle oK gy g UL
S SE5 ey S (S
CYV-ANAOY S 0 zals

E-mail: akramism@tums.ac.ir

PRV

e b2 s ey SIS, IS Ol e s)lse S) il
Blg e SIS o add Lasie XS e by AT 4 Jl
S RE b 5 O ol S (U e 5 S e 5 S Ul
Slodds 230l 3l (6,8 5 glaasl ol Jl= s bl cdas zalS

"l il 3 by 528 ST s

Tehran Univ Med J (TUMJ) 2014 August;72(5):301-6

http://tumj.tums.ac.ir

0 03 s ellS 5 wld ley K Olpea JUS 4 S O

35 L L ol e St ST ol sen (5,800 LB UL
el L s C_L..l": O o ot g Ol s ol il 03 S L
ool Laseis Ol b Sl Hlew Oadee V=Y 31 s YL
5301 gged a0 Solas nl 318 Frogres 1t 5 Kl e
S b (o5 bLil 5 en 5 oslite Jly cilizes LA bl



OlSas 5 Glisacs Ly Yoy

03 L g Ol ST &S LmMRNA I el 5l Jle s Sl s
Slp Sda dlgea Lsdo U5 (TSG) Hues (soliliiy
5> MRNA  opl Ol Jilsl Llead 5,55 miRNA-21
23 5 o8 Sekilip B a0 Ol oS e b Sl glaily
o e e pd 5 e85 SIMLL rle (e 2S5 I e
L miRNA-21 45 das o 0L sy cpl 55 o Olb e & 1
o anlas ol s e Gda sl S5O K S pl e
osked JUS, S O il (slaey S 5> mIRNA2L Ol
Olew ST 5w b s Stage ond g Izl Solse ol
352 JUS5 58 Ol o 4 Sl

won Q:‘JJ

WAY Ul g U cpnns b 31 &S Lol gdals =55 50 anllas
Ll Jsbas O g5 (S psle oS82 (S5 S5 0ladsls o
G 3 o OB Wl 3L 45 YO 5 IS, IS S se s 4 ses YO
o8l (o)) wes plel Oliloy ullS gl 4 OB ASanx| o
Slad gad b 513 Ll 5,56 WYAY Jlu 3 0l Sy pss
el ol b Glossand (ol Sy S s edaclel
=S wbcsls, Ohlay sl 3l K gors SIS L sl
Aol 3,50 uslS gmandl S S oy andllas ol o 3L s
(= 5 #) Shalis oSF 5>%) 55055 bl olal ek 28 5 15
AL Gy (55le Stage

S S S GWRNA el sl RNA 35 ol s
SWLRNA 5, ol b as eslixsl Mirvana PARIS (Qiagen, USA)
55 BRNA 515 6T 0le 53 4 5L S Yoo Sl 28 b L S 8
GLRNA Ll o Sejlll s Las gl Ll sy
NanoDrop, Thermo Fisher Scientific, Wilmington, law & > 5§
LA esls Gl 3 -AY°C js rlb.::“ Delaware USA

L eDNA cxle gl 1SS GWRNA - 51 cDNA - 5
J_{J)J.; Gb s eslans) miScript II RT Kit (Qiagen, USA)
plas v sl 4 Poly A Polymerase r—i}j Sheslazad Ul
Oligo dT-VN ol 51 e . AS L1 poly A £ miRNAs

r-i)j"":“ L, RNA @ L 5550 el ankes 85 .0 ealixd]

Sy 3l B, IS 0y 35050 TAY 51 e oST owy
SaSa ol K OF Q3 L e Grie bl
e Sap 3l e Jle aw Boss | O Olse S8
a8 glls

osten Ol GRS are s Gl b AN
5 e 0t il ) sladle s O 5l 2L e 55 e S
Slainisn 3T sal » JoSTse S5 la by ol ans 4w b
Wl it 5l S Wl s Jl= 53 RNA 5 DNA ¢ e
(small non-coding endogenous RNA) miRNA «..; ;5 Sladss
3 UTR el o dlail b dily o S S GLRNA il e
IS ol il 05 Ol glaeiS il Olgsas s 05 mRNA
A% Andrew Fire 3 Craig Mello 4 S5 Lsi o pnlr glacl 4y e
Sle il Slalllaa L s Cais VAT JL s miRNA Lol (o
o Wiy oliSUS gla03 IS A b 0L & A3 e
"s55 0 J S s miRNA

2 e G5 Jole K Olpea b MIRNA Lol Jb-
Al o ke Post Transcription al> e 55 05 Ol v.Jd.u
sy b MRNA 05 s, 3l e S L3 s mIRNA
05 sy ) mRNA Pri- lanl &8 e )l 4 Lgd e
4 45 Drosha onu_ ;5‘*-1}"1 oo g4 o 5 S50 0 (Sl e
RNA G o bad Colg 3 5 “eld i 420S 55 Ve Pre-miRNA
GWMIRNA (1 e 3 55 g0 Dicer o 31 Jaws 35 (3 58S 55 VY
L oS s 8L &b 5l s mRNA « Jlasl GUls 3L
RORIR Al

st Ol 5> LMIRNA 25 5L d gl 6l L8 dle cin
Cilies a0 s 5 LT Profile e A3 jasiie CLL j3 sl
Sl K Olgea w5 e LMRNA "SS5 ey 3
e o s sl b gl Jlx| (Biomarker) | s
“In vitro 5 "In vivo Ll 5 53 s sla RNA OV 4yl 4 5
O Mls5 o &S MIRNA VO sliad Torio pw s LSl o Sl
Wl 5 S s et el sl 11 U 5 il e 2L
SIS 53 s e 4 a eSSl O 4 45 AL o mIRNA-21
b3 Gt Sl sla s ST, mIRNA ol Ol il

R 43.91._" U:“‘L‘J'e‘ 4y ol u_)l.lwi (S QUaj..q A.L.Q} )l J%‘

Faf b P ) oyloss VT 0,00 I FAF Sl pe o5 lad i pale olCiils o oz odCitil aleo



vy S5 o158 o e 5o MIRNA 21 Lo e

1SYBR &, 3l eslized LRT-PCR 55,4 miR21 Ol e
Sl &) 504 RNA-UG 5 miR-21 g3 ooen LS gLl Green
PCR 3 olant] Jpame L Sl 55 ol 8l Conse,
O UKD cod

3 2l STl J5 s 2 PCR Jpame cpl 2 03330
L ooddplonil Gla STy Sl pllS oa 55 &8 ad sdalie 5 3
3,05 355 polant] LU G s RNA-U6 s miR-21 (gls pasl
Lol 1y b slad gl ;3 PCR WY pams 03 51 polaist] 50 ol &
& S Crossing Point (CP) (g5 55 (sladisai ;3 miR-21 5 5
53 s IS CP L acglie 53) 3,05 0T LS Wl 6 gad 4 S
(0TSS5 500 4y o (555055 45503

S Ol (Il b @ Cd a8 5o mIR2T &Sl an
LS (o 035 53 a1 o3Il bl e gad ST Gleg 3,0
sfom gy o35 5 ¥ em 3l 5SS layses oS
ol oS gosbar Lsls Ol 1y Ol bl o5 8 9 (SSn
53 5 VYT sles ¥ om 51 5SS lasge s 058 03 o
plS en adl el Cesay Y/0¥0 sl ¥ om Sl 5855 Glasse s
(P>0/00) 340 lsbus g5ll ks 5

a}ﬁjéjsjbl_h))éjj‘ L&M}w c-\_o.? c))ﬁ): a)'\JJlﬂa}y\f'

Locsle ) Joe and, jeslyy sleg! 51 Revers-Transcriptase
A5 el cDNA S S GLRNA olas 51 asly pl S

L RT-PCR Real Time PCR (RT-PCR) _3l5 0loj U 3l jack
miRNA-21 G alie s ol A el el g SLS
Oligo dT asl 2 5' 53 4 jameis 4l JaSs 120 v sSae aul 5
Sl CDNA 5, Soe 2 53 S50V Sl STy 58 55 ol VN
o&es s Real Time ! (Duplicate) U g3 &) gty 4 905 ;o
o5l 5 Sl e 53 A eslinal Rottor Gene Q (Qiagen, USA)
sslezwl RNU6B (House Keeping Gene) ,lsal 05 51 «oly 05 5
R

sl 25 PCR LinReg l3le 5 305 oSas 51 (g8 glaesls
OF 53 48 JSG) CP wigad a1 3l 5 ol 03 g A3
PCR efficiency cpizes 5 (S o odas | alonl Lot 415 oo
Oy o 5 Jsap bl 5 Culg 55 s Jasiis Mean
o (S35 5 S 0 ;> MIRNA-21 ¢l 5 (Expression ratio)
53k el REST-2009 1550 5 b 5y JLS Jlo s il
randomization test Pair Wise | }él( ool o oS ¢5 2

AL e fixed reallocation

(Eh )dcp miR {mean NNDT-mean Tumor)
miR

MIRNA Expressmn Ratio = (EUG) Aep Ué {mean NNDT—mean Tumor)

E: Efficacy s NNDT: Normal Neighbering Dissected Tumor

235 SBPFY 5 SdS Sl jatle 4 a5 b sy S o MIR2L Oly Comd 1) Jgur

P* miR-21 by oo
i \/YEY
2000 Y/ ¥0
CJEYY Y/0¥0
+/VEN AARZA
/00 \/AYY
AN Y/ovY

(a5 303 4 53) LA gad Sfkas S SL g SKeds Sl
o35 ple
V(/Y0) fem 3l 5SS
YAC/AY) Yem 3l 5SS,k gsles
Sl
Y (JOV/Y) e
VO(L¥Y/) s
Ol o il Ao
AIARTAD) LI
Ve (1YNF) I

Tehran Univ Med J (TUMJ) 2014 August;72(5):301-6

http://tumj.tums.ac.ir

Jlsles P< +/+0  (Pair Wise fixed reallocation randomization test : s Ll & ga31 *



OlSas 5 Glisacs Ly Yot

Lo
*/oVe
/o

Y/

¥/
M V/AF

05 0k Ol e

1/o

Stage I, IT Stage I1I

olew Stage slew 5 ;5 MIR-21 Sy ois 1V Hls 9ol

s o sl Ols 3 dils (3 s 33 58 53 BV 5 S5m0 Ul
Corsn & Gsbas )by LSS 43 [ LB o ,iie MIRNA-181D
5 miRNA-182 miRNA-21 5 533 0 A5 slex b 3G 5l
QU455 0l 53 55mal 2 L soles A ke miR-15
S rss Sanm s S 3 iy Slalllas ol (65500 ) Tsls
ey et BT b b Ols Jte gl O e Sy
G035 il Ol 5 o 55 lee  sliies; mIRNAZ2I
ool MIRNA2L Ol ) 3580 slgiiy S ol
Olsbae Stage T ;s s Ol 21581 &S sls LA (s ,les Stage
Coenl YU slaStage 3 Ol asiis oS obsl Sl Ll el
Sobess S Olpe e mIRNA-2L sy o Jlaias )10 (6oL 5 2
Al sl gl b Sl S, IS Ol s 5s paelS

Godkas ST ae SOl s ol J= 55 K-RAS 05 igr
el QS5 S Ob e 3 Sl g STl gl s 2
2 0leys 5l maie KRAS 03 VW LAY 0508 53 i b Obles
Oles & Lo ol $lp 6L 2 5 L e anti-EGFR sl
Lies anti-EGFR L 0leys sl lol LA o Stage IV & Miss
2y

33d= 5 S Sl S ILLL S asiie e
A sl b das e 5 JUSH S O 4 Se Olle 51700
e Sl ld e Ol g Sl s e Ol
L CPG nlir Osmdlte Candy ooy 45 0dd slgniy Slallas
SERCCI a3l gl oo slia UDNA (s 5 53 1855 (5ba003 Ol

R EEEEEE
oy

J5e 8 S MIR21 Cgd govie ) S

C,..wlc,il.ﬂ)_,léQlﬂdzw)}m}:lﬁédbwﬂbbvjé\)w

OT LS Jle 5 il 0 o Oly Connns 45 i3 S 13 e 5 o
ol Ol SRl ws e S dal sy VVFA 5 Y/OF0 (5 Say
sbeaised G b ek 35 s b s s Jalas 215
ol aalpl FOVY Ol ol b oasls )3 Stage I s S
S Sose 55 () laged) (P=2/0YV) Wsls OLLS slae &) son
U’:"l‘)ﬁ\ )ﬁ}l{wb)l}jéj&&)l{ L;sd;-f).:és‘-;il.h)jﬂj

OV Jgde) sl glas 1y gobsbae Ols il 58l cols

Sou

.

o 53 MR2L Ol sy asllls ool bl 51 Gt
Olgea of 3 eslizad Ol ol Gda 5350 0 Jbojs 5 Gy
5 g Ol 4 el STt 5 Stage ol g Silesn S
5 oss ple LmiR21 Ol all ole bloyl il Slalas
il Ole (s lsbie salaly Lo sandllae 55 s 518 OF Sleke
35 Jle 4 65 S dalie Slilie 5 55055 Cunds s MiR-21 Ol
Stage Il 53 &5 sladigas 5o s o €500 g Codgidme 51 50
miRNA OV JS |, ba 35 lsbes miR21 Oy 2l 530 aixils l 3
K53 oy geliliip b Olsea mIRNA QY 5 0501 Ol sen
ST
il G g 5550 T il S50 ol &S lel OLs
Oleo 315 ls 1y 3 Shas 55 58 3550 a5 55l Jlen 3550 VY (3T
BOA 5 5ler o go 5550 OF il (g lge Cmnls &5 Ll

Faf b P ) oyloss VT 0,00 I FAF Sl pe o5 lad i pale olCiils o oz odCitil aleo



2,13 mIRNA2T Ols 65y 2 ) H5FU WS asiie b 8
Lootd Sl A4S Ol Y o g5 2 S (5503 sl o
Loods Sl sbadshe sls OLiS s A2 plnil pre-miRNA-21
Sbles Sllas ¢35 cpl Lok pslis SFU « pre-miRNA-21

o] s AL oSl age o8 (SIS a3 aasl Aol
Ol (§slsbis b3l Lo gandllas ;5 4yl a4y a5 L C5 0 anils s

51015z ekl 53 oS Cewl dsl A salie Stage TIT 5 miR-21 Ol

5 e A SaS Gl sedas STt Sl S Ol ges O
5,8 eslizal Ole s

Olsme o asboLl 5l isy Jols dlie ol s/l

53 S,y ens, S <l ;s PTEN 5 miRNA-2T Ol o) "

Sy Al b )8 ahaie 53 "S5 a5, Jle 5 5L L 4 lis

oot oinils Culam L oS 3L 0 OA US 5 ITAY JL s Sl

el 0 ‘j"“)\JG‘? L;":ﬂ

References

1. Brenner H, Kloor M2, Pox CP3. Colorectal cancer. Lancet 2014;383
(9927):1490-502.

2. Koga Y, Yamazaki N, Matsumura Y. New molecular diagnosis and
screening methods for colorectal cancer using fecal protein, DNA
and RNA. Expert Rev Mol Diagn 2014;14(1):107-20.

3. Lee RC, Feinbaum RL, Ambros V. The C. elegans heterochronic
gene lin-4 encodes small RNAs with antisense complementarity to
lin-14. Cell 1993;75(5):843-54.

4. Lim LP, Glasner ME, Yekta S, Burge CB, Bartel DP. Vertebrate
microRNA genes. Science 2003;299(5612):1540.

5. Lee Y, Ahn C, Han J, Choi H, Kim J, Yim J, et al. The nuclear
RNase III Drosha initiates microRNA processing. Nature 2003;425
(6956):415-9.

6. Brennecke J, Stark A, Russell RB, Cohen SM. Principles of mi-
croRNA-target recognition. PLoS Biol 2005;3(3):e85.

7. LuJ1, Getz G, Miska EA, Alvarez-Saavedra E, Lamb J, Peck D, et
al. MicroRNA expression profiles classify human cancers. Nature
2005;435(7043):834-8.

8. Lim LP, Lau NC, Garrett-Engele P, Grimson A, Schelter JM, Castle
J, et al. Microarray analysis shows that some microRNAs downer
gulate large numbers of target mRNAs. Nature 2005;433(7027):
769-73.

Tehran Univ Med J (TUMJ) 2014 August;72(5):301-6

http://tumj.tums.ac.ir

Samadaian N. et al.

Wb sl S slaesls ol b s sl axdls | Sl

‘_;La;,.afm 399 b a3 Ll D950 Ollln g ey v,al.ﬁ
Sy S, IS Ol SISl 5 S8 el 3 ol

ooz ot b Ol b st sl OF 51 Ol oS (Sl s
S bl 5l sl sy 3 eslind Stage 1L IV Ol

2ok ey Lol FisesslS 5 Sl 8 b miRNA
O w0 Mawe Oljlew 5 odias ST 5w sle mIRNA lulis
el s JUS, 58
dax I b mIRNA Ol Ol &8 Klesls olis Sladlas
(sl se (6,55 Glils Ol (oYL Stage L miRNA-21
e B Ohley Sl S Gl s Oloys 4 i el
5FU L Obys 4 C‘”Lﬂ o > MIRNA-21 L& ‘;‘}UQ
Ol ¥ e 33 oy o &S ladlae s ol sAd

oo MRNA Ol o5 2 SFU G ) o slaeay JUS5 058

9. Tang F, Hajkova P, Barton SC, Lao K, Surani MA. MicroRNA ex-
pression profiling of single whole embryonic stem cells. Nucleic
Acids Res 2006;34(2):€9.

10.Iorio MV, Ferracin M, Liu CG, Veronese A, Spizzo R, Sabbioni S,
et al. MicroRNA gene expression deregulation in human breast
cancer. Cancer Res 2005;65(16):7065-70.

11.Buscaglia LE, Li Y. Apoptosis and the target genes of microRNA-
21. Chin J Cancer 2011;30(6):371-80.

12. Ruijter JM, Ramakers C, Hoogaars WM, Karlen Y, Bakker O, van
den Hoff MJ, et al. Amplification efficiency: linking baseline and
bias in the analysis of quantitative PCR data. Nucleic Acids Res
2009;37(6):e45.

13. Cekaite L, Rantala JK, Bruun J, Guriby M, Agesen TH, Danielsen
SA, et al. MiR-9, -31, and -182 deregulation promote proliferation
and tumor cell survival in colon cancer. Neoplasia 2012;14(9):868-
79.

14.Tsai HL, Yang IP, Huang CW, Ma CJ, Kuo CH, Lu CY, et al.
Clinical significance of microRNA-148a in patients with early re-
lapse of stage II stage and III colorectal cancer after curative resec-
tion. Transl Res 2013;162(4):258-68.

15.Li T, Leong MH, Harms B, Kennedy G, Chen L. MicroRNA-21 as
a potential colon and rectal cancer biomarker. World J Gastroen-
terol 2013;19(34):5615-21.



monthly

I ( ) ] v I | Tehran University Medical Journal, August 2014; Vol. 72, No. 5: 301-306

Original Article

miRNA-21 expression analysis in 35 colorectal cancer

Niusha Samadaian M.Sc.
Mohammad Hossein Modaresi
M.D., Ph.D.

Maryam Mobasheri M.Sc.
Reza Ebrahim Zadeh Vesal
M.Sc., Ph.D.

Seyed Mohammad Akrami
M.D., Ph.D.”

Department of Medical Genetics,
Tehran University of Medical Sci-
ences, Tehran, Iran.

o
Corresponding author: Department of

Medical Genetics, School of Medicine,

Tehran University of Medical Sciences,

Keshavarz Blvd., Qods St., Poursina St.,

Tehran, Iran.

Tel: +98-21-88953005

E-mail: akramism@tums.ac.ir

Abstract Received: 18 Apr. 2014 Accepted: 14 Jun. 2014  Available online: 16 Jul. 2014
Background: Colorectal cancer is the third most common cancer in the world. Non-
coding RNA especially miRNAs have important regulatory roles in cancer. miRNAs
are small non coding RNA 21-23 nucleotides long which have different levels of ex-
pression between tumors and normal tissues. This study was designed to compare ex-
pression level of miRNA-21 between Iranian population colorectal cancer tissues and
normal tissue.

Methods: This case-control study has performed in medical genetics department of Te-
hran University of Medical Sciences from January to November 2013. We used 35
samples. The samples were isolated from tumor and adjacent normal tissues of colon.
Thirty-five samples were divided into different groups according to cliniopathologic
features including tumor size (>4 and <4 cm), metastasis (+ and -) and stage. After
small RNA extraction from tissues by small RNA purification kit the quality and quan-
tity of extracted RNA was determined using spectrophotometry. cDNAs were synthe-
sized and real-time polymerase chain reaction carried out. Finally expression levels
were statistically analyzed by LinRegPCR and REST software.

Results: miRNA-21 expression ratio in stages I, IT and III were 1/804 and 4/574, re-
spectively, the increase from stage III was statistically significant (P= 0.037). The ex-
pression were also studied according to different clinicopathologic status of colon can-
cer, tumor size (>4 and <4 cm) and metastatic (+ and -), miRNA-21 over expressed in
both groups, however the increase was not statistically significant.

Conclusion: In this study, we found miR-21 over-expression in advanced stage in tu-
moral tissue comparing with normal adjacent tissue. This means perhaps in the future it
would be possible to use miRNA-21 as an informative prognostic biomarker to guide
for better treatment strategies for colorectal cancer patients. Our findings also indicate
that miRNA-21 is a promising new molecular target for designing novel therapeutic

strategies to control colorectal cancer.

Keywords: colorectal neoplasms, gene expression, miRNA-21, real-time polymerase

chain reaction.
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