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Abstract

Background: Colorectal cancer as a leading cause of cancer related death develops through multistep
pathway. MicroRNAs (microRNAs) are a group of small noncoding RNAs that inhibit target mRNA translation.
Previous studies have shown that abnormal expression of these genes is associated with colorectal cancer.
1t is also shown that abnormal expression of these genes is associated with colorectal cancer. miR-195
appears to be the major regulatory factor in various cancers including colorectal cancer. Further studies are
needed to precisely determine the regulatory role of miR-195 in colorectal cancer. Thus, the present study
was conducted to determine the expression level of miR-195 in colon adenocarcinoma and normal tissue
specimens and to confirm this biomarker in tissue samples in Iran.

Materials and Methods: In our case-control study, bioinformatic analyses were performed on gene expression
and results were confirmed using experimental and in vitro analysis on clinical samples. Also, after RNA ex-
traction and cDNA synthesis, gene expressionanalysis was done by using Real time PCR and then statistical
analyses were performed.

Results: The initiation of invasion and metastasis pathways may be due to decreased miR-195 expression.
The qRT-PCR test results for the expression of genes showed that miR-195 expression decreased potentially
in tumor tissues compared to adjacent normal tissues (p <0.00001). miR-195 is potentially associated with
clinicopathologic features of tumors.

Conclusion: The potential role of miR-195 in the development of colon cancer is shown.

Keywords: Hsa-miRNA-195(miR-195); Colorectal cancer, Gene expression, Tumor Biomarker

\_ J

* Corresponding: Mohammadreza Hajjari

Email:M-hajari@scu.ac.ir, Mohamad. hajari@gmail.com

[ IDownloaded from pejouhesh.sbmu.ac.ir on 2026-06-28 ]

Research in Medicine 2020; Vol.44; No.3; 493-497 .


http://pejouhesh.sbmu.ac.ir/article-1-2032-fa.html

£8Y (53T L AT88T oS 88 um

T Q5w

< A AR R
LL);J’}“/}‘:?UJ}“MWU f}/z“_j‘w,aw

Logiuns )5 93] JUS 105" 4lb gy 4> miR-195 il a0

T e owlog w2 50 1315 (0B LS pa N (g e LS jesne ¢y 1598 ook

B s Sy e B e e oaSls Blenl ) jear St o8&l -

B ) (S Sy 055 Sy 08NS plh sk (S p e ol

WAN VN D:lis )5 s o)l

WAN YV Eallie il s G,

r

j)§\:A .\a\.l@wj; 6\‘\&>JA-\.'>_- M&}o )\ ao“o]w )\ k5:.»\.\ }:Ajk_ff é..a\ dé:g_gu_o\j,& M(f)jq}g)o“a)m) d\f}j&g o\}o].» :s.é.bb, 4}.3‘4&
Bt 6 da3 g B \h gy 1 55 o C3n MRNA aam 3 g oo o ktn 0235 5 3 S § GWRNA 3 25§ (microRNAs) WRNA
W B pys 3L (Gladgad 53 Sl g o) A0 O e s S 5\»&\53)'){ 039,

\edd 2 b g\ il o e\l b\ Ol «eDNA s s RNA glAe QUi e cgmyp cpd 53 0 A 2\ agal (o5 @\fx:»_\»’;j @
A o) (T Mo e 5 A5 5 S o3\ (Real time PCR) o3\s 3\wy PCR s,

6\»535\{ o sil\s g & miR-195 Q\eé@a e (p< 0/00001) 3 o S y3oea S 3 QAT & S y50 5 GBI 53 058\ y b &y miR- 195
0 O (6 \skas Blyes P-value diom S o3 0 \nyse 5 )b U3 P5h SudS

) A\ZS)}.; Q\b)»\ \LJM)) miR-195 aﬁ.\\;&.&; e-\.k)ouh rp\.‘> Ax\\\a.ﬁ :d;w

Hsa-miRNA-195(miR-195)c J&S5 3" (b el Ol « Shka g 550 5 160l 55519

N
NS>

J

i b o3l e N S g 4 wlg e gy ol Sl i
Jo )b 511y 59 G (sl miRNA L(F)ass Jos 5005 048 Lo puo
lgs oo Bl ¢yl plis <058 oo g8 po MRNA I 3UTR | s caas i b
()8 S sl 5 Joho 1S5 dlor I 1) cilises (Sjgon Al
JFS 53 S gl oot il gl o ol o 51 20l 215
CLMIRNA Ly (a5 390 aShwy o Ja5 &y (plply 3, b3yl Joho a5 >
L) B (Plewl 0ad oy d)lse ol > Jsho 2 @ bgpe
AJ’MJ‘_;O l> LY l> l: odeh Bl p\lﬁ‘ & JS)‘.) )I)B @5)943)5 Lé.lol.m » miRNA
ul.cl &S Cul o é%l9 17p131 w’o)) UL“‘,‘ P})’ca; <9 miR-195
(Mg o Bis Syh 039y ooy der sl Glisee slaglops

[ IDownloaded from pejouhesh.sbmu.ac.ir on 2026-06-28 ]

Research in Medicine 2020; Vol.44; No.3; 493-497

Ao
yolyor 3 Oy 5 (B o 9 Sye > rmages (S 039) JUSyolS oy
Ohlos gl @aoatly iy ol by cloygos Jlo nyals )l (Su s ol
chlew ol glopd 9 paseds Sgu0 @l (S gl JUS)slS by 4 Mis
odiSAS e slayy olo 3l Byl &S cunl oad aaly LS gd 4 (V) el

(V)8 oo ol il Glo o po s 13 (oo S8 (92
e & Atd (c455S5 RNA 2123 (o JsSLe (mRNA) bRNA, S.o
S )35 g8 GRNA ] (V)i o oelaid (i) g o 21, 0
s ool 3 ko 3 1) (ol (oo (Slaid g a0l cladlxe
Oy drwg )3 Wl o WMIRNA ol oo 595 08 0 ] ls G

b Lo jaamxe 1) gumo Bk 95

M-hajari@scu.ac.ir; Mohamad.hajari@gmail.com g ywSJ! S



http://pejouhesh.sbmu.ac.ir/article-1-2032-fa.html

O 5 (gl Lo jaeme [ ¥AD

ownloaded from pejouhesh.sbmu.ac.ir on 2026-06-28 ]

el e £1Y L E3T 7 AT Y o £ s

[

HEPV
Sl Sy b g 4l ials’ JUS,g" (Sl el sladige o miR-195 ol
miR- Ll 4yl jasds (gl bl ama o s ol ooy 53 (65g3lsinls

TCGA aosh Jbyss 13 355 okt oy b Canl JUS)olS s 3 155 195
sy Ui gls .48 ), dDDEMCY,. ;| (The Cancer Genome Atlas
JESlS oy > oy bl & Camd 55 (slocdly > MIR-105 o5
Oy <8l > miR-195 by pdaws pides oy sl ol 38 Ol b
D8 s g @i 590 (15Y) lome Jloi €l 4y s (07+) JUS k8
A 55 ol b auslia ) MIRI9S 05 ol gl o il o 238
S0lS JBSlS by & Mo e > a5 B ol & (UFE sy
s, (Mann-whitney test) @3*9'0[" 090 i 25 .(p<0/00001 jlude) 1L, o
wl/wd.:JLO)J °9)S)>U) L)"I l),.ads.\.mk;c ULJAJ MUaAw‘dLamél.)
3 05 ool osdlly i eaiiSanls 45 wl JUS 551" oyl yuo s Mo 51 81 1 s

V- hges) Cawl o pus pl

sk

1.5 I |

-

Relative expression of miR-195

L}
Normal Tumor

Lm”f Cow> miR-195 U) OLJ 0 )‘.)9;»'
P Sielgiligils sl Sy LMIR-195 ol oy (Stsed (ppioren

gy JuSHol8 plb o (sladiges
g 1.5
&
<
S 1.01
=
2
=h
% 0.54
v
N
=
o
& 0.0 r
1-2 3-4
TNM Stage

93095 Jnlpe s pmiR-195 45 o 30 0 Y jloges
sl a5 yo TNM ] by ogSae & yguo 4 MiR-195 1Ly ilS oS sl Ui olis
b o EaBTIEIV ool clvdiges omiR-195 -5 luaS awd ool it g cye 11

.(P-value 0.2363)
LIV (Stage) alsyo b (¢ y9095 slacdl > gy S job 4 miR-195 4l
(Pvalue 0.2363)cunl gV - s o )3 (655095 (sladised b dunlio ;o

seels 4 miR-195 oLy bl a8 Wby gl il )Kea 5 Zhang
g CyelinBL izen o Joho 25 (Jol () (lye 4 FOF2 ol
I8 1y Jolw JSSap Sl oo plply 234 0 e CDK24 CyclinDI1
osa3 05 531 s sy NS JS JUS S oy sl ko > GS
o5 Llgs o MIR-195 .l calises (gla by o MIR-195 ole i o
oy 5 po3e i) oy Lo oo Sy (sloJsho > SjeS]
Ol dloginl5 )3 )5a95 018" LSy (lgis &y ol (S0 g 3L 22D iy
9550 oyl 'L.: oy Ch pols ddlllas oplply (N A)IS Jos dilte 5 odne
5 Phb ol G gy potais 4 JuS)gls8 (b j (8L slo 4iga > RNA
W) Fl}ul

g, g9 g0

8l O o mIR-195 -5 by dal )5 .0 pbol gaalia 90 Syl b Guiss
dbDEMC2/0 (http:// 3o j) GSEL0259 4y e Jloy cl c g 9058
205 ol ol casal saiSunl & Wi plosl www.picb.ac.cn/dbDEMC/)
R )5 a8 ((6)lg,5ee slaodls (gly s Jao) (Lima)la) .l JUS',6lS" oo pos
i Sl (ylo Liled (gl el o a8 S s 4 (http://www.r-project.org/)
L(VY) el 0 o3lizul 03l oK;Lv Oﬂl Pl RNA9)§.3.¢

GraphPad Prism v6 ¢ bl )l38le 5 5l aslatl b baodlsy ly sla Judos 5 4550
s ol geil -Cusl 008 by SEM T 1Sk 90 4y b 0315 .05 plosl
30y ,8 4 by ol blsyl sl )y sl (Mann-Whitney test)

b a3 )5 a1 blae (g lel bl 4 so 3§ (eS8 P-value lage
(b }i adlhe

miR-195 by wdow (gaali-dy90 (wyp | Jols gloodly oow jlael gly
5 525 st TRIPCR b JIS,58 o 05 5 Jloy slacdl
4 Mo oliles slme S)g08 i 5 5y9098 Sl i Yo b S]]
ocdl ud ams (ghes olp) olpl jees o Kb 51 JUSy6l8 oyl yus
buwg dallas Ly -84 3oy Ar® Cpy sl 5l e doldl oud d)5|co.>
Sl 04 A )l9ml s b oKl

(Real-time PCR) _a8ly lo; PCR ) sslisel b lncdly o miR-195 Ly pxdaws
(! eoyiltms) PlUS-RNX osimy STy 5l oolil b IS RNA 05 (g5l oS
CDNA st gl (15 D) (o5San umgig) < ol 5l a1 el
odlazwl L RT-PCR ¢la i1y .o ool U6 I3y ]S 5o miR19S 45
ABI step one RT-PCR (Applied Biosystems, Foster City, yiuwuw jl
ok .15 plosl (SYBR Premix Ex Taq) oy )3yl jl odlisl L (CA USA
L Gua 55 by pdew g b dusle Ct pyolis I edlizl L RNA s ol
5 oolitwl b QPCR JJog 5 o5 -850 lleyy U6 JiS aape o)) 4 do
105 plodl G gl )3 34390 (Primer) ¢l 3511

CGTAGCAGCACAGAAAT : (Forward)

MiR-195
GTGCAGGGTCCGAGGT :(Reverse)
ATCACTGTAAAACCGTTC- : (Forward)
[8[3 GTCGTATGCAGAG- :(Reverse) CA

CAGGGTC

Us 5miR—195 d[md}" WS)J 9 C,é) dlm)w\y le S5 J?A?
2l Sl o g Ly MIRA19S 5 ) ks Jguaes g



http://pejouhesh.sbmu.ac.ir/article-1-2032-fa.html

YO8 [logips)Ssisl JUS 618" ol s 3 MIR-195 25 s

[|>own0aded from pejouhesh.sbmu.ac.ir on 2026-06-28 |

ol o s Sy slaJobo glaedy 3 1) MIiR-195 ¢5g0al 059 iy
G by daasg )3 9095 045 g8 o (lgis 4 MIR-195 403 o (i3 L
(V)8 o L&)

& ol opl oxiSaglb hKen g Sun iy il ol gleesls
JiS 59055 o s > HIPPO-YAP pis (068 s lgic 4 Lilg5 o miR-195
oS ool RNAGSo Jloa 5l o olgie 4 miR-195 woly L5 bl sy
A3l Sl il o (S 10) S e g o sl ol inl
b el boanlis o lusl JBS)sls" ol glacdl ;> miR-195
ol e i oamd Lt & Cusl Bl gay BB oly Gl JUS S
Ol alis yobo & MIR-195 (iomes ol JUS 5ol by 1> RNAG S0
5 02185 Sl oS5 S 5 ol IUTR puitn (5,5 0m b LYAP)
At oyl j] i (TOXE)S o welis 535 09y b yus (o sk EMT
G903 YO G (Jlisle ©ygo & & RNA 5 So 5l oolass (ppizman 02
b Jie it . JIS 055 gl Yo o SetlS 398 oy
il il ol b s RNAGSeo o ;3 MIR-195 1558 s ctidd ol
GilS cadllae oyl obl ;o 13 (Y9l ol JUS53g8 ol s il 5
535 395 JUS 535S by il (glbdises 3 MIR-195 | angs b5 ol
LRNA 5 See ol LUl 305 3535 yses8 alsjo b miR-195 oy oo L)
S 5 533 s St S8 oy S (S S
30 o5 5 () ol (5197 Sy 223 JES 955 oy 2 RNA
sie 4 55 ol 9 3 i JS sS4 Ml > Ylats] miR-195 o
2 JiS)5lS by @ Mise 281 )3 s> Jloyd B g 09y pals S lagey
lgie & bdiged dlis 109 D90 4y dx g5 b ddlllas (] 3945 B y20 Llg5 0 4l
MiR-195 (i Sl gl ey iges S (g9 yir slaaios sl sl
98 485 i ) Wl o JUS g8 (b

&‘3}.\5 9 )S.M.J

cxl il oy dued oKl (sgineg 3lo slo Culonjl (G155 5 S5 L
o 35 oS gl 3 3y g i o 5 4 ol 5 i
A3l e oSl

(o bw

1. Parkin DM, Bray F, Ferlay J, Pisani P. Estimating the world can-
cer burden: Globocan 2000. International journal of cancer. 2001 Oct
15;94(2):153-6.

2. Lagos-Quintana M, Rauhut R, Lendeckel W, Tuschl T. Identifica-
tion of novel genes coding for small expressed RNAs. Science 2001;
294(5543):853-8.

3. Bartel DP. MicroRNAs: genomics, biogenesis, mechanism, and
function. cell. 2004 Jan 23;116(2):281-97.

4. He L, Thomson JM, Hemann MT, Hernando-Monge E, Mu D,
Goodson S, Powers S, Cordon-Cardo C, Lowe SW, Hannon GJ, Ham-
mond SM. A microRNA polycistron as a potential human oncogene.
nature. 2005 Jun;435(7043):828.

5. Bartel DP. MicroRNAs: genomics, biogenesis, mechanism, and
function. cell. 2004 Jan 23;116(2):281-97.

6. XuT, Zhu 'Y, Xiong Y, Ge YY, Yun JP, Zhuang SM. MicroRNA-195
suppresses tumorigenicity and regulates G1/S transition of human he-
patocellular carcinoma cells. Hepatology. 2009 Jul;50(1):113-21.

7. Staub E, Grone J, Mennerich D, Répcke S, Klamann I, Hinzmann

b JUS5elS by Rile]]l cladiges j3 miR-195 :ly (olp Lo claassly
ddllas pl egdly 5 ol lis il in silico  Ssleygailen Julbos slaosls

2 )59 odS u9§)~o oo u,u.o.: .b‘93u.0 miR-195 ul.u w.mlf & A o uL»J
13l il |y JiS ol ol

Cou

A ) 3l b JIS 18 o oo dmogs 13 MIR-195 sl (ol dallao 3
ol boas wol  alesl o) pg in silico  Ssloysilsn 5 (lal U]
4l (ol ygee il (sladiges ;b anbiS sladalllas disles miR-195 L, &
@l ol ool sl olyon ol Gl SYLTNM sy L sladiges 3 5
5 los 5 sloyd Caum Wilg5 o MIR-195 &8 duwy oy dy i3S (gl punypo
8L JUS ol (b sl 09l

5 ol Sl (536 o 9 Sy (ol Jle I (S glgie 4 (CRE) JLSpsls” by
dalllan Liajl (ll ) Ale 5l g 0lo (3 e yuliyw 3 @l lew S
SorsS 0kiS 3my i csln RNA 51 udS S, o RNA g San (V)] yiii
98 o gl 055 g go plod 13 ()] Gl el )3 oo S &S dizn
CosiS oS s lois 4 Al o LRNAG S oS sy o lis bl anleds
sl 3 ol Syt g £9rd )3 (ot G 9 A Jas bayisSiT L g0
(VF0) 45 o i)

JuSyS oy 3 ole s b & WRNAG S oS 08 o gy Salyd
oo 3 1y @ity b 5055 0liS s pus Sl Cusl (San g Nigdi oo ol
miR- &5 cul odd ol o5 4 (W)Ll anily cand b 25 i
Wang e plyie & (NN Lo ) i JiS gl ooy > 195
Slwbie b JUS)elS™ oo > miR-195 oLy wlais a8 Lol ol il e
9Zhang ‘O"l » bs)’tﬁ .(\/\)))b JoLJ)I Cus up‘fl U9 59&1.] dl.n:o)f &
wley uiSS aS s e Ll lmdl casl .cwl SNHGY (5 0uiSsS

» MiR-195 oo 5y, 51 (HCC) Lo Vslugila slaJsls ©plee 5
BT 58] sadlae (VW) ab o ors SNHGT 00iiSusS e ai Jlgs 4 ol

B, Castanos-Velez E, Mann B, Pilarsky C, Brimmendorf T, Weber B.
A genome-wide map of aberrantly expressed chromosomal islands in
colorectal cancer. Molecular Cancer. 2006 Dec;5(1):37.

8. Zhang X, Xu J, Jiang T, Liu G, Wang D, Lu Y. MicroRNA-195
suppresses colorectal cancer cells proliferation via targeting FGF2
and regulating Wnt/B-catenin pathway. American journal of cancer
research. 2016;6(11):2631.

9. O’Donnell KA, Wentzel EA, Zeller KI, Dang CV, Mendell JT.
c-Myc-regulated microRNAs modulate E2F1 expression. Nature.
2005 Jun;435(7043):839.

10. Takamizawa J, Konishi H, Yanagisawa K, Tomida S, Osada H,
Endoh H, Harano T, Yatabe Y, Nagino M, Nimura Y, Mitsudomi T.
Reduced expression of the let-7 microRNAs in human lung cancers in
association with shortened postoperative survival. Cancer research.
2004 Jun 1;64(11):3753-6.

11. Heneghan HM, Miller N, Lowery AJ, Sweeney KJ, Newell J, Ker-
in MJ. Circulating microRNAs as novel minimally invasive biomark-
ers for breast cancer. Annals of surgery. 2010 Mar 1;251(3):499-505.
12. http://www.picb.ac.cn/dbDEMC

~‘~/. dop b
S,

BYUHT S U D) —


http://pejouhesh.sbmu.ac.ir/article-1-2032-fa.html

OHer 5 (gl Loy [ ¥AY

ownloaded from pejouhesh.sbmu.ac.ir on 2026-06-28 ]

el e £1Y U477 T4 T oA £ sy

[

13. Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal
A. Global cancer statistics, 2012. CA: a cancer journal for clinicians.
2015 Mar;65(2):87-108.

14. Bartel DP. MicroRNAs: genomics, biogenesis, mechanism, and
function. cell. 2004 Jan 23;116(2):281-97.

5. Calin GA, Sevignani C, Dumitru CD, Hyslop T, Noch E, Yendamu-
ri S, Shimizu M, Rattan S, Bullrich F, Negrini M, Croce CM. Human
microRNA genes are frequently located at fragile sites and genomic
regions involved in cancers. Proceedings of the National Academy of
Sciences. 2004 Mar 2;101(9):2999-3004.

16. Slaby O, Svoboda M, Michalek J, Vyzula R. MicroRNAs in col-
orectal cancer: translation of molecular biology into clinical applica-
tion. Molecular cancer. 2009 Dec;8(1):102.

17. de Krijger I, Mekenkamp LJ, Punt CJ, Nagtegaal ID. MicroRNAs
in colorectal cancer metastasis. The Journal of pathology. 2011 Aug
1;224(4):438-47.

18. Piepoli A, Tavano F, Copetti M, Mazza T, Palumbo O, Panza A,
Di Mola FF, Pazienza V, Mazzoccoli G, Biscaglia G, Gentile A. Mir-
na expression profiles identify drivers in colorectal and pancreatic
cancers. PloS one. 2012 Mar 30;7(3):e33663.

19. Wang X, Wang J, Ma H, Zhang J, Zhou X. Downregulation of
miR-195 correlates with lymph node metastasis and poor prognosis
in colorectal cancer. Medical oncology. 2012 Jun 1;29(2):919-27.
20. Yang B, Tan Z, Song Y. Study on the molecular regulatory mech-
anism of MicroRNA-195 in the invasion and metastasis of colorectal
carcinoma. International journal of clinical and experimental medi-
cine. 2015;8(3):3793.

21. Qu J, Zhao L, Zhang P, Wang J, Xu N, Mi W, Jiang X, Zhang

C, Qu J. MicroRNA-195 chemosensitizes colon cancer cells to
the chemotherapeutic drug doxorubicin by targeting the first bind-
ing site of BCL2L2 mRNA. Journal of cellular physiology. 2015
Mar;230(3):535-45.

22. Zhang H, Zhou D, Ying M, Chen M, Chen P, Chen Z, Zhang F.
Expression of long non-coding RNA (IncRNA) small nucleolar RNA
host gene 1 (SNHG1) exacerbates hepatocellular carcinoma through
suppressing miR-195. Medical science monitor: international medi-
cal journal of experimental and clinical research. 2016;22:4820.
23.Liu L, Chen L, Xu Y, Li R, Du X. microRNA-195 promotes apop-
tosis and suppresses tumorigenicity of human colorectal cancer cells.
Biochemical and biophysical research communications. 2010 Sep
17;400(2):236-40.

24. Sun M, Song H, Wang S, Zhang C, Zheng L, Chen F, Shi D, Chen
Y, Yang C, Xiang Z, Liu Q. Integrated analysis identifies microR-
NA-195 as a suppressor of Hippo-YAP pathway in colorectal cancer.
Journal of hematology & oncology. 2017 Dec;10(1):79.

25.0u C, Sun Z, Li S, Li G, Li X, Ma J. Dual roles of yes-asso-
ciated protein (YAP) in colorectal cancer. Oncotarget. 2017 Sep
26;8(43):75727.

26. Arndt GM, Dossey L, Cullen LM, Lai A, Druker R, Eisbacher M,
Zhang C, Tran N, Fan H, Retzlaff K, Bittner A. Characterization of
global microRNA expression reveals oncogenic potential of miR-145
in metastatic colorectal cancer. BMC cancer. 2009 Dec;9(1):374.
Acknowledgment

We thank Shahid Chamran university of Ahvaz for supporting this
study.

Conflict of interest None

SirJ



http://pejouhesh.sbmu.ac.ir/article-1-2032-fa.html
http://www.tcpdf.org

