[ Downloaded from jarums.arums.ac.ir on 2025-12-08 ]

[ DOI: 10.52547/jarums.20.2.212 |

Journal of Ardabil University of Medical Sciences

Vol. 20, No. 2, Summer 2020, Pages 212-221

Bioinformatic-based Identification of MicroRNAs with Biomarker
Potential in Colon Cancer from Microarray Data

Valizadeh Ml, Babaei E*z, Sharifi R , Yazdanbod At

1. Department of Molecular Genetics, Faculty of Basic Sciences, Ahar Branch, Islamic Azad University, Ahar,
Iran

2. Department of Animal Biology, School of Natural Sciences, University of Tabriz, Tabriz, Iran

3. Department of Biology, Faculty of Basic Sciences, Ahar Branch, Islamic Azad University, Ahar, Iran

4. Digestive Diseases Research Center, Ardabil University of Medical Sciences, Ardabil, Iran

* Corresponding author. Tel: 984133392686, Fax: +984133356026, E-mail: babaei@tabrizu.ac.ir

Received: Jun 3, 2020 Accepted: Oct 21, 2020

ABSTRACT

Background & objectives: Colon cancer is a common disease in the world that causes high
mortality in affected people. The lack of appropriate diagnostic and prognostic markers has
led to the failure in early diagnosis of colorectal malignancies. MicroRNAs play an important
role in controlling the expression of target genes involved in the development and progression
of colon cancer. The aim of the present study was the bioinformatics identification of
microRNAs with distinct expression in cancerous and non-cancerous colon samples.
Methods: This type of study was theoretical bioinformatics and microarray data of 1513 colon
cancer samples with the accession number of GSE115513 were obtained from the GEO site
and marker genes were selected by using R program. Target genes of the identified
microRNAs were provided by TARGETSCAN software and finally, the graphical network
was plotted in Cytoscape software.

Results: Analysis of microarray data showed that has-miR-663b, has-miR-650, has-miR-17-
5p, has-miR-4539 and has-miR-501-3p have biomarker potential in cancer samples. Statistical
analysis and investigation of the target genes indicated that miR-663b (ROC*Y“=0.8965,
p=0.001) and has-miR-650 (ROC*Y“=0.9104, p=0.001) had significant distinct expression
between cancerous and non-tumor margins with biomarker potential.

Conclusion: The has-miR-663b and has-miR-650 genes can be used as diagnostic markers to
distinguish colon cancer from non-cancerous samples.
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ex <- exprs(gset)

gx <- as.numeric(quantile(ex, ¢(0., 0.25, 0.5,
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sml <- paste("G", sml, sep="") # set group
names
fl <- as.factor(sml)
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Design <- model.matrix(~ description + 0,
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fit <- ImFit(gset, design)
cont.matrix <- makeContrasts(G1-G0,
levels=design)
fit2 <- contrasts.fit(fit, cont.matrix)


http://dx.doi.org/10.52547/jarums.20.2.212
https://jarums.arums.ac.ir/article-1-1872-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-08 ]

[ DOI: 10.52547/jarums.20.2.212 |

Y49 ol P9 o lesbs (Pl ©) 9

Judl S g o sle olSiuls alme P17

9 Sl Ll 905 (o Olw VS wslas bl
i I 0l iy it JpiiS SLa S g0
SIS (5 35 o gar il a5 5)ls microRNA
) olsHise 9 pleie ) vl waib b slap) V b
sl 390 Sladiges VS ) b K DB S
has-miR-663b sLamicroRNA .a_as o oluis
9 has-miR-4539 has-miR-17-5p has-miR-650
23 Sl w9l a5 ¢y 39, has-miR-501-3p

slanbls SSlo ) sailgn (sl LT

95 Al s )3

CYL0SCape 38l o s Ag-T o aSass pass 55 5l
O ansi b ulgsoe oS bl e ulio )l 3Sle 3
(i )3 I Sew wllols)l aSubh woaub S)ls slacsls
S olaiwl 6.3.1 05,9 Jl aslloe ¢yl 03 .5 ,8

aisL

S )logr Ulgi b LY il

hiwd a5 L DT 5u) slaosls jl as asllos ¢yl )
2= aidsl 6T £ 3y 0ub oslaiwl GSET15513

L microRNA il &lyuss

has- miR-17-5p

has- mR-663b

has-miR-4539

o

2 2 has-miR-650
. |I I has-miR-301-3p
0

Oy )l SBLIHT AF 0393 03 U 10 ol paus H13903 ¢yl )3 (Sgui 0 0313 insles 55 wbAS 9 glis b enbyuis 9T K A5 Lisha Audits | S
9 has-miR-4539 has- miR-17-5phas-miR-650 has- miR-663b sy (53ls <l s 03503 Yl i )3 45 0 B\ (sdo plauds . 3ubly o0 jo 3 U

.iubb 0 has-miR-501-3p

o Buinlo )T wlallao (sl s wawnlio SBY ) il
2309530 3 )90 m op I wlie o) bl sl
sPubmed a___Lex jI SL__cMbl sL__aol L
as ol Ylis 9 wd 5 w)go gxiuma Sciencedirect
miR- Jol s microRNA 55 sl o5 wlalloo
Slr— )5 il Sl 5 3)ls 3529 miIR-650 5663b
AT 3 oub axd 5 a5 ) g3 se AL )T wisllas
rboio plw & 5V Sla b .aubb 5o pladl muws )
5 Sl sLBd 5505 3 ) MICTORNA 55

DR 5o Ylis J s

B3 sy L microRNA bls)l asiub e )3
Saa sy 08 3w slamicroRNA 8L jl asy
0T a0l 53 (§—s »b jl L_amicroRNA
by =0 )> aSib B )y 5 o lay TargetScan
Ao (Y JS—ib) 335 er—w 5 Cytoscape
bwss S wwl (Hlaw) oaiasglin odwe T wmawy
03 339 5o JHuS Azl 390 sl microRNA
bl slass csinsplis Ly ) 5 ojlasl ¥ b
Ll sl oaiged ol aSub )3 LS pbs b LT
9 LamicroRNA (s blis)l ol e o3 it sl


http://dx.doi.org/10.52547/jarums.20.2.212
https://jarums.arums.ac.ir/article-1-1872-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-08 ]

[ DOI: 10.52547/jarums.20.2.212 ]

YIY ubles 5 03l S o

.MicroRNA  _Sisle) 5l o Sslawbisis

P SETRT

Ak
MZINS

npwm z

NP4 NCOAY

Clomes

Az

7,

RASLI1E

i..(.:/!/ \\m %)

Fai PRRGA

a2t 75

HOXE1

.
m""""--

AN

o1 58

bl o LT L83 Sy ) 9 kil smicroRNA bl l 0 353k &5 soamw »5 Ak .\ JSub

GSET13513/hsa-miR-650

100
a0
]
CaArCinoma normal

= expression value

Qb0 il paw 9 s (sLBAIg03 ) has-miR-650 ;e MicroRNA (Sly wlyuuss 0 33 S oliss Hlages .Y Jsub

GSE115513/hsa-miR-E63h

210

L BXPTESSiDI’I value

Qblse il pw 9 @lls SLBAIge3 ) has-miR-663b (sl MicroRNA (Sily i 0 3039l Hlages ¥ Jsib



http://dx.doi.org/10.52547/jarums.20.2.212
https://jarums.arums.ac.ir/article-1-1872-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-08 ]

[ DOI: 10.52547/jarums.20.2.212 |

Y49 ol P9 o lesbs (Pl ©) 9

)l S g o sle olSiuls alxe PIA

S Mo s wpeal Sl Olis a5 Sbbse /0 I i
(O JSi) s)ls LT

-

055 30 MICTORNA 55 ) 8 4 bg o sl ges

S 6 O O
Bhoo® o~ B 8
™ ™

A

True positive rabe

e o o 8
Mo A
T

=3
T

ROC of classification mathods

3 AUC=0.8965

L L L L I
[ oA 0.2 0.3 0.4

L
0.5

1 L I 1 1
[oXz) L 0.8 08 1

False positive rate

ROC of classification methods
T T T T T

31 5 il
o8 '
g8 !
@08 "
Bosl P AUC =0.9104
s 0.4 4
L1 o
a2 i-

o1 -

i i

i E i
o 0.1 0.z 0.3 0.4

i
0.8

i L k
6 or o8 0.9 1

False positive rate

Sl $lRAiges (Sauiini 9IS Ylgic &y hsa-miR-650 :B 9 hsa-miR-663b ) :A cwoliaidl 9 cumwbua 0348 39bins ROC Hlages D Jsub

So039)

o) 0 wle—ie L as gl 5 olizn (w) »2 0>
03iS )lo MIRNA 18U, ) 5 baie a3 Ssle) 95l on
sl slaos) vs ol 9 PIBK/AKT e
53-8 L aalloe 353l plosl wli  olb po
slabo) Lo ys—o MIRNA Ho)sT e wsa
Jloslatial b L) » 5 03335 plil Sl siilgn
miR-29 ocalgila as sy yluds wylaie PRSPV N
5 J)—iiS A g05 s a3l microRNA gle—isy
o=l @l VY] acibso Silb s Solw slaes)
23 1) LamicroRNA 5 5 ol Ginl -8l asllao
OT pllus GBSl & cas 039) S 5055 Sld=SL
has- 5 has-miR-650 sLamicroRNA 5 sls ylis
03 058l ousuis S )le g wlsic 4 1) MiR-663b
ol Gl s 3 )5 Sld—idiy 035) Yo pus

o)l 5 @lb V9ess pregw S je 035) b
£ a0 [V] wl G b 0l 03 TS o vl jun
S Sileos slaolal) (sl sl luw slaHbds
Si) L punsille 03 9) Ol wle)d 5 (euFls
wlbized solow o=l 135593 s )58 Gsgo
Olg—ic slos yius wlsllos .l o3ile (3L ailisl
s SIS 0355 38 e sLaRNA a5 sl os
pools (585 )3 [VA] 3l o Jghw )3 Geubis
5 A bs e 555 ulw P labT 5 slaesls
L 9 oamib wlssl JUsS ) ol oS plb yw ) asllos
AS 8,5 HlHS )y s R Aol jo Jl oslasiwl
Sls a8 35,8 MICroRNA micy bzl &y yzio

33399 el 33 »3VL


http://dx.doi.org/10.52547/jarums.20.2.212
https://jarums.arums.ac.ir/article-1-1872-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-08 ]

[ DOI: 10.52547/jarums.20.2.212 |

Y1 oo 503 (S Gxe

.MicroRNA  _Sisle) 5l o Sslawbisis

Ol w3 03 S A5 e SLARNA s el
Soi s L MICTORNA a5 oo (5 pidy 385G s
Jlocl 59 3 0SS5 lay)s ule J)s @b Jl
oao has-miR-663b ,sls w0 )3 5SS
BSPRY slaw L wuwl obles ¥ JSb )3 a5 yob
DS D i 95 JolB iniS @0 50 CSF2 5 GPRIN2
BSPRY )} a5 als glis ghlses 5 ' 1S aslloe
oaaia V€] sibbse TRPVS o3 wlles 084S sle
oaly yluis glo yuw )3 ) TRPVS ) Licss asllbas
ol UL 5 )9 Sl uizea [10AY] Sl
S oo b byl )3 ) GPRIN2 o) slayina
L CSF2 ) ole whuss [VA] asl s 5 GiolS
ORE33 )3 S o3 g L)l Yy Calike slaplo yu
o ol Gl 5 v3ub Algies YISes 5" 5 aslliae
as soilosls gl 039 Yoy L blspl ) ) )
3L 5o MICTORNA 03 )5iuS wyeal oiasglis
4]

bbise Ol 3 pae 5 I re Jole pre9s o puw
23 J—5s Jlge e Lay) plw wlyuss a s
ol I ool slaaisly . abb e dske odibs ) sos3
S8 03T s slssige e wliyizs 5 Has 3
LamiRNA o pSmmwlio bl ) 1) gl Kies 5o
Olo)d 9 (ouFiis )3 Jiod 9w 5 S VLo Ylg—ican
ales )b S 039y wlb puw plEiass)

LS s (S8l gailgas (L@ 5w o )l oslaiwl
5 e i il i8l D> alsio (9= SIS
bl 03 S oS s 1 )5 Lo gus 15555 _pbuslivis
as 31y s aslliae ol 3l Jools il el 0o
il 5o has-miR-663b 5 has-miR-650 slay )

SLlads gad SSES Gl o (moakis ) Hle plsic &y

! Graaf
2 Xu

Sl ubiles O 5 € sla b s lamicroRNA
sLamicroRNA bl )l ml .o p— oM<
o=l 03 )ius blis)l glivas slay) b oaub 58 s=e
L ol 03 J3 e SO0 b lamicroRNA
A8 8,5 Az plgsi oo ¥ JSh 4 an g3 b ols plis
microRNA L slos yiwS il bls)l CSF2 o)
ol 03ly Hluis wlsellos a5 5 ls has-miR-663b
IS (s s L glaw b il yuw S ) ol

[Y-]
WLSen 5 90 bwgs V- 1Y Jlw v &5 Sas=s Sb
A3l Mo 5 5w o a0 5,5 pl_=il
walizxe sLaglb y—w )3 Jias LaRNA 5, S
) S S le lgic G ) LT Lk 5 iy,
woizmed [VY] asals D8 ) S0 wleos 5
Real Time (ybs) jl oslaiwl b 9hled 5 a9 yid
miR-326 . ;S5lo ) sail g sL03IS Jl oslaiwl s PCR
Sl 05l )i 95 ole—ic 4 |y miR-26a 5
A Mise gholow )3 35 o 9 35 < )L ok 3
ananss L[] a0a,8 8 me pus plSul Juid 5
Sl Sl ) gailgn Il 31 T o aslloe ¢yl ) aSiul
oLl Jl plas 58 o 5 ol ooub olatul u)
slagbs) s L‘broi_g)}_ﬂl Il eslaiuwl 3) 90 slaoSlS
LamiRNA Glacal olwlish o 393 & yaise
i 95 ol B 5283 il (5l UiS o 03l
SS9 Saliule)T Silass slaois el
oS Toln QI el i a0 pl5 &) S5 00
i S ow) 2 4 s plb yw s lamicroRNA
Olos Lol asllos ¢yl 5 Slaal jI.s)ls
Ol (et ) )lo g plg—ic a) 5 S )losn
has-miR-663b s has-miR-650 sLamicroRNA
LT Dobio et 4y 39y T 039) ylbuw S
Ol Growseis Jawily ) 0 o ROC iz
a8 sls plis ROC izie Jjl Juols gilis .x8 )5 ploxil
Nl ols—ic 4y 3islg3 5—o MICTORNA 55

A4S (A5 9b C)Ja.c 039) ulb yuw 5l 22 058lL (SS90


http://dx.doi.org/10.52547/jarums.20.2.212
https://jarums.arums.ac.ir/article-1-1872-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-08 ]

[ DOI: 10.52547/jarums.20.2.212 |

Y49 ol P9 o lesbs (P 0993 Jeal UL»).:ID}LQ oliuls al=o YV -

Pl PIRTEENSUEF- J1 L JUVETEPS IV Py S CR WP Vv ] PR S pw put Sladsges glgil JI S s 039y Silb juw
IS allw) Slacal > jubw )s a5 | SluS  soles 5 9l a8 ;5 IS
Elcl (5ol ol e ST o s—azll se a5 905

RCY TR 19033 9 HSuis

S s sl s Al Jl ais )5 o allio
PP EAVFALY 1 IA-1AD-AE Al oS & JsSge

References
1- Rasmussen MH, Lyskjer I, Jersie-Christensen RR, Tarpgaard LS, Primdal-Bengtson B, Nielsen
MM, et al. miR-625-3p regulates oxaliplatin resistance by targeting MAP2K6-p38 signalling in human
colorectal adenocarcinoma cells. Nat Commun. 2016 Aug;16(7):12436.

2- Park S, Bae J, Nam BH, Yoo KY. Actiology of cancer in Asia. Asian Pac J Cancer Prev. 2008 Jul-
Sep;9(3):371-80.

3- Ng SC, Wong SH. Colorectal cancer screening in Asia. Br Med Bull. 2013;105: 29-42.

4- Xu K, Liang X, Shen K, Sun L, Cui D, Zhao Y, et al. MiR-222 modulates multidrug resistance in
human colorectal carcinoma by down-regulating ADAM-17. Exp Cell Res. 2012 Oct; 318(17): 2168-
77.

5- Yaghoobi H, Babaei E, Hussen BM, Emami A. “EBST: An Evolutionary multi-objective
optimization based tool for discovering potential biomarkers in ovarian cancer. IEEE/ACM Trans
Comput Biol Bioinforma. 2020 May;doi:10.1109/TCBB.2020.2993150.

6- Akhtar MM, Micolucci L, Islam MS, Olivieri F, Procopio AD. Bioinformatic tools for microRNA
dissection. Nuc Acids Res. 2016 Jan;44(1):24-44.

7- Lattery ML, Herrick JS, Pellatt DF, Stevens JR, Mullany LE, Wolff E, et al. MicroRNA profiles in
colorectal carcinomas, adenomas and normal colonic mucosa: variations in miRNA expression and
disease progression. Carcinogenesis. 2016 Mar;37(3):245-261.

8- Tahmasebi Mirgani M, Isacchi B, Sadeghizadeh M, Marra F, Bilia AR, Mowla SJ, et al.
Dendrosomal curcumin nanoformulation downregulates pluripotency genes via miR-145 activation in
U87MG glioblastoma cells. Int J] Nanomedicine. 2014 Jan;13(9): 403-17.

9- Honardoost MA, Kiani-Esfahani A, Ghaedi K, Etemadifar M, Salehi M. miR-326 and miR-26a,
two potential markers for diagnosis of relapse and remission phases in patient with relapsing-remitting
multiple sclerosis. Gene. 2014 Jul;544(2):128-33.

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

11- Rudisch A, Dewhurst MR, Horga LG, Kramer N, Harrer N, Dong M, et al. High EMT signature
score of invasive Non-Small Cell Lung Cancer (NSCLC) cells correlates with NFkB driven colony-
stimulating factor 2 (CSF2/GM-CSF) secretion by neighboring stromal fibroblasts. PLoS One. 2015
Apr;10(4):e0124283.

12- Aghaee-Bakhtiari SH, Arefian E, Soleimani M, Mirab Samiee S, Noorbakhsh F, Mahdian R, et al.
Bioinformatic evaluations for locating the microRNA suppressing PI3K/AKT pathway and analysis in
prostate cancer cell lines. Pathobiol Res. 2015;17(4):1-12.

13- Mo MH, Chen L, Fu Y, Wang W, Fu SW. Cell-free circulating miRNA biomarkers in cancer. J
Cancer. 2012; 3: 432-48.

14- Graaf SF, Kemp AW, Berg D, Oorschot M, Hoenderop JG, Bindels RJ. Identification of BSPRY
as a novel auxiliary protein inhibiting TRPVS activity. ] Am Soc Nephrol. 2006 Jan;17(1):26-30.

15- Semenova SB, Vassilieva 10, Fomina AF, Runov AL, Negulyaev YA. Endogenous expression of
TRPVS5 and TRPV6 calcium channels in human leukemia K562 cells. Am J Physiol Cell Physiol. 2009
May;296(5):1098-104.

16- Peng JB. TRPVS5 and TRPV6 in transcellular Ca(2+) transport: regulation, gene duplication, and



http://dx.doi.org/10.52547/jarums.20.2.212
https://jarums.arums.ac.ir/article-1-1872-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-08 ]

[ DOI: 10.52547/jarums.20.2.212 |

YY) UKo 5 03l s e .MicroRNA  _Sisle) 5l o Sslawbisis

polymorphisms in African populations. Adv Exp Med Biol. 2011;704:239-75.

17- Fan H, Shen YX, Yuan YF. Expression and prognostic roles of TRPV5 and TRPV6 in non-small
cell lung cancer after curative resection. Asian Pac J Cancer Prev. 2014;15(6):2559-63.

18- Khalilipour N, Baranova A, Jebelli A, Heravi-Moussavi A, Bruskin S, Abbaszadegan MR.
Familial esophageal squamous cell carcinoma with damaging rare/germline mutations in
KCNJ12/KCNJ18 and GPRIN2 genes. Cancer Genet. 2018 Feb;221:46-52.

19- Xu Z, Zhang Y, Xu M, Zheng X, Lin M, Pan J, et al. Demethylation and overexpression of CSF2
are involved in immune response, chemotherapy resistance, and poor prognosis in colorectal cancer.
Onco Targets Ther. 2019 Dec;19(12):11255-69.


http://dx.doi.org/10.52547/jarums.20.2.212
https://jarums.arums.ac.ir/article-1-1872-en.html
http://www.tcpdf.org

