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Introduction: Stomach cancer is the fourth most common cancer and the second leading
cause of cancer death in the world. In addition to significant costs, it imposes many problems
on families that is a proper justification for identifying related biomarkers.

Method: The miRBASE website was used to find bioinformatics information. In addition,
mirWALK and miRNASN databases were searched to find miRNAs information. To find
cancer pathways, the DAVID and KEGG databases were adopted.

Results: The studies conducted on the first pathway reported that microRNA and has-miR-
10a-3p, through binding to rs1049216 in the CASP3 gene, by exerting an inhibitory effect
on this gene, prevents the development of cancer. In the second pathway, microRNA and
has-miR-296-3p, by binding to rs1564483 in the BCL2 gene, by exerting an inhibitory effect

on this gene, causes cancer. In the third pathway, microRNA and has-miR-194-3p, through
binding to rs7177 in the CCNDL1 gene, by exerting an inhibitory effect on this gene, prevents
the development of cancer.

Conclusion: Inthis research, cancer pathways involved in cancer were predicted. By finding
three SNPs on specific regions of the three above-said genes, we found that these SNPs can
be the cause of stomach cancer and can be introduced as biological biomarkers.

Keywords: Bioinformatics, micro RNA, Gastric Cancer, SNP, Targeted Medicine,
Helicobacter pylori

* Citation: Mohammadi M, Aminoroayaei P, Nazari A. Bioinformatics Evaluation and Signaling Network Analysis of Total
Target mMRNA and Related SNP Function in People with Gastric Cancer. Journal of Health and Biomedical Informatics 2023;
10(1): 18-27. [In Persian] doi: 10.34172/jhbmi.2023.11

1. Ph.D. of Biology, Assistant Professor, Department of Biology, Islamshahr Branch, Islamic Azad University, Islamshahr,
Iran

2. M.Sc. Biotechnology, Department of Biotechnology, Medicine Branch, Tehran, Islamic Azad University, Tehran, Iran
*Corresponding Author: Mahnaz Mohammadi

Address: Islamic Azad University, Sayad Shirazi St., Prayer Square, Islamshahr, Tehran

* Tel: 02156358105 * Email: m-mohamadi@iiau.ac.ir

© 2023 The Author(s); Published by Kerman University of Medical Sciences. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cite

Journal of Health and Biomedical Informatics 2023; 10(1): 18-27 A


http://crossmark.crossref.org/dialog/?doi=10.34172/jhbmi.2023.11&domain=pdf&date_stamp=2023-05-22
http://creativecommons.org/licenses/by/4.0/
https://dx.doi.org/10.34172/jhbmi.2023.11
http://dx.doi.org/10.34172/jhbmi.2023.11
https://jhbmi.ir/article-1-738-fa.html

[ Downloaded from jhbmi.ir on 2025-10-16 ]

[ DOI: 10.34172/jhbmi.2023.11 ]

by Sley il Sl 5 e
VECY ATV o ol o jloct w03 05
10.34172/jhbmi.2023.11

b ot g ConDlew Kl g1 s
s v 9 o Kilo 4ii) al> [ . 55 JGs ]

o b 4 0 SNP 8 5Shos g Sud MRNA € godno (U 9 Suilo ;g 3 3.
ouno 3 g 4 Wino 31,81 40

"k 93T ‘*éb“l.:}.ﬂ ool b g & e e

VRNV e gy e VEV/ANY e Cdb s e

Sl se oMo &5 395 oo S lid (b s 1 5 She ol (egd 5 @l oy oo g 4 ploz 3 om0 oyt
bl e b pe (ol )Silog lwlid Caa bl 4§ 355 &S 03505 Juood odlgls p 1y sloyie MSUEe g5 B

s MITWALK o3y sla oSl cprizxan .0 oolitel MIRBASE coluyy j (Ssloysilon wleMbl 8l oy 10,
DAVID o3y (slo oL 5l Sl por pune (538L (gl . 505 gomines LMIRNA & bgspo cleMbl 8L <l MIRNASN
L5 exlanwl Kegg 4 database

Js! b CASP3 5 ,5rs1049216 4 Jlasl L has-miR-10a-3p RNA §,See ¢y (gl 13 0 plosl clalllas 1gm U
4 Jlail | Nas-MiR-296-3p RNA S e (09> 13 il cxSsle (lboyw Skl 5l 0j ol 2 e Sl
has-miR- RNA 5,See ¢ poue Cpmagur 13 34800 by 3wl el )5 ol » 6yloee 5 Jlos! L BCL2 )5 5 11564483
e 635 sl by bl s ol 3 ol S Jlasl L CCNDL 5 ;5157177 4 Jlasl L 194-3p

bl 9y SNP aws 18l b citn oo lbo puo )3 33 &5 0 o (g1 Slb por (1o younn imgs ol 5 306 g8 Al
‘.S'é)“ LSAAAAJ) L;Lm;)Loy.: 0‘9‘; LY A.;..:l})‘-;o 9 JM\.AA)L odxo qu)MJ .)l?u‘ JALD J.A)‘yL;o LmSNP ()i‘ Ly Ml}).} ‘U) dw u;] )I u..ol>
gy )5 4

313153 0T Lo o SNP 5 Sles 5 s MRNA ¢ oz IS5 S go oS T 5 (Sl il 2515507 685 ey Ul J el Slige (stamsn 1ELF S0
doi: 10.34172/jhbmi.2023.11 AA-YY OV VY (S G5 5 oDl <SGl 51 dlres ontre Ol s 40 Mae

Ol el ¢ oDl 33T oty gl dom g ¢ gurlidons 03,8 (3balind ¢ gultdm § 6 5575 )
Ol 0l 5T (S5 o she 0aSCils 65 555 5 09 8 (58 555 g i) )18

oo Slgn 1 Jghun Oz g8 *

ool 33T o515 (631 sbas BLLE Gl Oln gDl Ol g5 1w ST

e Email: m-mohamadi@iiau.ac.ir SYIOPFBAN D 1 gulod 0 slovis @

4 Journal of Health and Biomedical Informatics 2023; 10(1): 18-27


https://dx.doi.org/10.34172/jhbmi.2023.11
http://dx.doi.org/10.34172/jhbmi.2023.11
https://jhbmi.ir/article-1-738-fa.html

[ Downloaded from jhbmi.ir on 2025-10-16 ]

[ DOI: 10.34172/jhbmi.2023.11 ]

SNP saze &yl paw 4 Yiso 31,31 13 5 5,5hos 5 WS lo yaiilon (2U )]

2 ot i WCASPI sl Sog8 035, g damdjlgd
5l meS CASP3 s plbye Cply 5 Lbsins
lodlgls g 151y 5la sl 83lgls dy 48 s Loy 3
Sy P oke G g bl bl slajlsgy
5 359,55 Ssanl b gsuml oo ead (g by
2 e sl R S V] s ) Sl
BCL2, apoptosis regulator fol5 sb b a5 «ylb
okl 2 g Cul g )8g odlgls 5l wgd o aslis
A8 o S 1, Apoptosis regulator Bcl-2 54,
ol ol jl calisee cdl Yo o BCL2 5 oyl opizmon
BCL2 .cwl b g aps o o ol o pids Lol o)l
) BCL-2 018 iy el iy odlgls oy guie
w1y (oasl) ok 3o 9 Spo oo LLWIL L &S
oo 5 sgngl W S8 oa wlg e BCL-2 a8
S oy 4 BCL2 oy 8 Wl ) jeugl
s5as) Al wdas 3 Jlaeys sladsl 53 ()55Sglgtg
obyw 3 a8 6,5 o W] Lo e <y Jsle
sy )5 03lgsls 51 a8 sl o CCNDI 5 o> cdlss
Ot S o S 1y CYCHIN DL (555, ol )3 5 s
O ol ldl il il YF 5 CCNDIT )5 ol
35 CCNDL el 08 5 cangs o o) olo opyin bl
l, RB(RBL) 59y 45 cowl e pl oo dcgoxe
Blte ()] ol bawgs 0al ()ISUST (g S e Al piud
mal lais 4 S cwl dSiw sdlgls 4
sl 0 030> Mt S o Joe CDK LS clooniss
5 2> i)l jse5 1455y RO (ig 0 b o ol &
mbt RD by e b a4 of ol ol
ok 3y 5 i85 b pises CCNDI 4 o
O Ol b g Canl el (Jolw pleS 5 e plie
P oy iz dswgi 3 ote o285 CCNDL (5 25 )
iy ooy oyl pgidl ralex Jloyls 1) ol
DIVAA] Sliwgyy by g pyide poisd 55 039; by
Yoo ags jepel 4 b MIRNA Jsso oyl cass oloj 5l
b JB a3y dinej ol 3 Cliisd 9 )35 oo Jlo
MIRNA ool SlSggn, 9550 cwl  azib
A s glowiS WS e sladl] SeilSgign)
MIRNA(MICrORNA)  1ib o o clablxe  LolSS
sl (55 Ol ekl 418 )5 1y gt 25 o JgSlo (2] V4]

doddo
d2y & b sl b e A5y Jd 4 ooy
Casd J 1y 355 oole My b sladgle @ly 0 g wliee
gy (ol S0 Ol b S & g9pd g MBI
b ol 980 o pllo slcdl 5 Jobo o505 el
RS g by el 45 5,8y (Sf )lon S e
Bk 5l yse5 JeSuiS coms Cules )3 g sk oads S
N igind o> ST ()] glagiee I slasgenss
2 e Fals (S edee oy [N 2580 o0
Bz Sacslon e g 039 o jo X 00 ) (Slbp 8L
A ol 2wl oo Gl Js 9 29500 gaazes el
[V xilige Sl > (55 5 e s Jooe 3529
Cosl bl JtalS S5e0Ss slacdyig b ol jop 42 5]
b gl il (098 slaog)S g 3blie )3 oane by [Y]
9 2lolid ) Copl 2929 b aid o0 &) (Jylite oty
yoh dle & slas F5 aod Ve ki odxe oyl oyloyd
sboggd 9 bows) (wldcdl s Shy el
b oS oo SaS laie 4y codmo oyl o (gdddds ( JoSUg0
&9y LeSda [D-V] wiisy des 1y loyd g (g Sy
o S5 b e )5 S8 IS ol 65T
Mol cigas bl saxe (ble Y 4 cuwl obj
0S5t g ond cadS VAAY Jl o 8L ol Ll e
Cuol 00 asuin sdxe ) g odxe Ll L OT bl
9 mte Db ol oo ySleSila cigie [AA]
4 g 0dg odxe ylbw 4 Ml s dbol d)l.\f)ﬁflﬁ'
Sleier plee Gy glgl S35l ) Gy cnl (o9
syl el (55l S Sl 4] g S oo 4y [)-]
@ ol pl ol,8l Lae (0 005 0 add Cu S SO
wlicslon gy aobdl yso )0 0 Jled i sare b5
anlgs 3ol saxe Sidg sl Oledl sane w3 loyd pac g
Sl ylad o we Okl o cpl Jbd &S (ool 8l
P& sl 5l SO Y] b LB b 5 ed
caspased o5 pb L CASP3 5 o)l <y oy
P9y L')LM}‘ 29 Col lmc;%)lf% oJ|931>'- )'] )] ()-’..l Ll

P ol ol oo bl o) gl slasl l calise <l

Journal of Health and Biomedical Informatics 2023; 10(1): 18-27 Y


http://dx.doi.org/10.34172/jhbmi.2023.11
https://jhbmi.ir/article-1-738-fa.html

[ Downloaded from jhbmi.ir on 2025-10-16 ]

[ DOI: 10.34172/jhbmi.2023.11 ]

JQ‘ D)lo.w ‘wﬁb D)sb NEY )l{aﬂ

S 31 S 9 Codlw Silo g8l dloxo

ollls g Microarray Jio olge & S5 olblas
ojp> » 3uis sly KEGG [YYYY¥] ol Kiogiigp
5 20 dox jl0pS e )5 eliul 3)00 Sile )il
S g Senglailio Seogislin «Songs 53 bodls oo
5 owlidcun) ;0 (lwdand 5 (gilw de (Shogl Clelllas
oL S KEGG o)l dnwg diso; )3 ey g a0
a5 sigl 8 oo 31 (555 4 p5 Sl sl gy G5
gon 8L clp S e eald PATHWAY (¢l
Kegg 3 DAVID database (closls oL 1 Sl e

[Y0-¥a] w5 oolizl

ey

=

a4 CASP3 5 5l IS «ledMb! NCBI cols &b
(4035.1) Ll ¥ poj909,5,5 CASP3 5 el o
rS1049216 uubd)yso (b .ol 555512 hyls g5l )8
29399955 Cusdge 3 9 Olal ¥ opgiees)S 9y 2 8
MAF:0.4028 l)ls SNP ol 5,1 ,1,5184628935
4 MIRNASNP o5, 5l a5 SleMbl 5b il o
9> 52 SNP (pl 58 0 oanlie V Jodo ;3 a5 sl Cawd
RNA 550 ol Jlail 5 5,b )5 REVERSE aus,
o .cwl gain SNP ! 4 (has-miR-10a-3p)
RNA 5,See ol Jlasl olSyls o o8 b ) Jlasl @508
28L (G) ygiwa I 88" Jloj 4 s 23 (A) yg3le S
oS 3T (8531 s b pdyge Sy nl e Gl
has-4; Jlasl 4 (ool Jled ccolige cdls 45 12,40-
&l 5l Jloel LRNA §Ss ol 5l miR-10a-3p
S rSsle el sl (5531 S, oS (CASP3) 5 el
P e Gl |

has-miR-10a-3p L b o Suilo y98ilgns (61 pmno
0) S5 ya KEGG colu 5 RNA 5,See oyl sl
booloyss 5,90 RNA 4580 e o) )3 a5 sl o
xS el ol Jlee s CASP3 (55 595 o il Jlas!
VUSS s a pbplen sdie jengl Hlee bl
Lo olbyws youo opl 3 CASP3 5 gi o odnliv
& Lol has-miR-10a-3p  g)ke 51 Jlos!
Kxe jenel 5l ouSss (EVADING Apoptosis)
S oo (S sle by 2brl I g 295 oo

aMi RNA e blsyl Silo ldlias 51 (6l 1555
Olbys 3 Wlodgy by 355550 5 pareds «dphy el
b Coglio o kb cbanli L LMIRNA o
LMIRNA 5)lg0 381,535l (glod S bl Sloyd sousd
tloadon Sljme @l el s oy b by
Sl Gygo 395 3 Slos clay] 4y 2B 5 Wgud o aliseo
SAsdS 5 S5 s i ] LS ] lllaa 1l
sloel 5 olidews b BMIRNA 3 3500 (SNP)
I ol a5l 5 S Ol il o ol
Ll MIRNA (o5 Jols MiRNA a5 sl i
&y MIRNA 5by j» Jdd slay; s MIRNA - Jlas!
4 B MIRNA clays 00 ) SNP @l s simsy o
» MIRNA - o5y 5 ugisy sloanlp o Sles s
5 ol Gaa [Ve] il e adgl cudggy g9l Jolye
ol s Sy by Gugpin G5 ol
S5 slpsbyze o Loy mme ol ) 45 Casl oas
MIRNA oo 31 (S35 5 oane by b saisilS's
oo o3 Gy 4 Ml )3 b pudyoe b nl g5y 2

2D gl

099
odlisal MIRBAS ol I bapoe (a5 o58b sl

Ol &Sl (glodly oL gl MIrWALK i
Syl cwd a4 MIRNAL e (gladgl cledb]
s 4 glie cLRNA (S Jols MiRBase
6l odls YO Jlo 3 onds &3] aseud (o &S el calieo
IVV] al o o yiawd jd 4565 VY
o b 5l &S cwl slodly oL MIRNASNP
Sl yrwe Sy > a5 QLMIRNAL 5 by olgie
om B g ol Gusk il 598 i 1) 8IS e 1
oS ol )] Lol Bam 3,5 oy |, SNP g RNA §So
oaedo |y RNA 4,800 b b o 34590 sln SNP oyl 4o
clacolo 1 LSNP &8 culools lis Slllas a5 1y S
I¥Y] dited b ye dasylon L MIRNA (lasj L coan
bug a5 cuwl (p)] Soloygsilow aie 5 DAVID
o1 aslo (LIB) Sloygiilse o 3555bgisal olSialel
DAVID [ S5leygislas olie 13 3¢90 (sla ol plod ool

J o e S5 o)) st Jl )8 s sl

Yy Journal of Health and Biomedical Informatics 2023; 10(1): 18-27


http://dx.doi.org/10.34172/jhbmi.2023.11
https://jhbmi.ir/article-1-738-fa.html

[ Downloaded from jhbmi.ir on 2025-10-16 ]

[ DOI: 10.34172/jhbmi.2023.11 ]

Oy Sed g (gosxe SNP suze b s s Yiso 51,31 3 4] 3,S0os g LSUlo ol U,

MIRNASNPCy s CASP3 4 3°UTR olfyls L 151049216 Juas! a9 cleMbl 1) Jgin

miRNA ,  SNPin a Bene
miRNA $ exp©Y gene3UmR Y exp®Y 2¢O ¢ miRNA/SNP-target duplexes $ LDSNP §  Effect
CASP3 rs1049216: A --» G
o Wild: -10.60 miRNA:3'auaaggogalCUAUGCUUAAACE' .
hsa-miR-10a-3 3.45 . . 788.40 SNP- 1240 0o X gain
chrd: 185550089 UTR: Saaacat{gaAGTAAGGAATTTLS
JTRNA S ol Jlasl oSsls s o8 b 51 L] s MIRBASE MIRNASNP.NCBI (ol
il 15U (T) st W1 45 ilo 4y s 134 (C) a3lo o555 5 SNP s MIRNA 5,505 sleMbl KEGG
29,30' L)‘“S .)l)T d)).:] uu»l.) L W)yo UL O’l JJLL;O YA P9)9‘°9)§ » BCL2 - ) J.A‘ Cawsd Lbu‘ oY las!
has-mMiR-296-4;, Jlasl 4y o5k ) Jsled «ilige s 5 e 981 5 Ly g 5yl 45 (18021.33) il
05 ol 2 ol Bl Jlesl L RNA 5 S0 ] 305 3p 29 Ol VA po3909)S" (g9, 50 151564483 und 9o
e w3, &5y » SNP o sl MAF:0.2226
RNA (has- g, ol Jlail 5 5, 51,5 REVERSE
/ gamhmstmss (
Fumarate o )
% oo
L " HNE H202 OH %
B o)
M Mitochondrion w0 l 4
CASP9 | [
m PEL HIFpétiway m |
ﬁ HEF2 |
[
[
g (=) NN -
e —————————— el _ L &
T avion T m@ (s ] [(Hey | 1 I
- -FRB m@ '
-Jm“ = I
LRSS | +p Am APC _\___ﬁ @ ! |
Thmmhm pathway —— ko | I
AN Lo I P e W e - ,m Y A ¥ |
Angl [ o } \ \\ N : Sustained TrRl /’
‘-—» *-L 4\\ Ny A e L
\ \’(/\ ff VEGE signals I -4
PgEZ m n - AMP CMYC \\ \\(( AN \;\){! / /‘ // Grenorric ins
¢ e a2 NS P
m . = ——~‘< k \ \;ff:ﬁ \\ e !
fics | - > ) L s =
S G T NN - -
3 m—’m ______________ ‘( _’[ﬁ \V_ Evading apoptasis "4, /
= P I popi f
o e [ T g S e
CASP3 45 » o3 51 9has-miR-10a-3p U bag yo (Suiloyaiilon (5 o 1Y JSW
Journal of Health and Biomedical Informatics 2023; 10(1): 18-27 Yy


http://dx.doi.org/10.34172/jhbmi.2023.11
https://jhbmi.ir/article-1-738-fa.html

[ Downloaded from jhbmi.ir on 2025-10-16 ]

[ DOI: 10.34172/jhbmi.2023.11 ]

JQ‘ D)w cfvhb b)sb ALY )l{.{

Sy g 9 Ceodlw Sile 9l Ao

;5 has-miR-10a-3p ouss ke 1 Jlesl b (Sl s

05 ke b g 95 o aiie iS5 (proliferation) 4, Lys!
g by bl el BCL2

has-MiR-296-3p b da yo Seilo yaidlons 5W pmano
$9y 2 A el beglolas 3)00 RNA 5 S0 pnne )
sobolen g8 e olbpw dbul eel )l Hlee 9 BCL2 (3
g Oyl 3 BCLZ (5 g 0 sdnlie ¥ S5 j> &S

T T~ \ | mt | [WEGFRS}, | Clutl |PYESF |PTGFa | I | -
ez S e\ \\ 1 | t
o] BRI s RN | ;
[ N .
Weri] N NN N\ ¥ | -
~ ooy \\ * w|  Sustainea G5Ts | [TnRl J -
e W \, \\//4 angingenesis | | // // 1
NN NS } [ y >
: 5 N A pathiray ! 7 | Genomic instability
HyctinD N \/\/\/\ RN P{ ff ,-"f .
TiBa: __j{ \\ y \\{f\ﬁ \\ ,.«f ,-‘// T
[zvos ] A ANENN !
— R AY SN i 7
YRR ay
wTOR, signaling FiFe| " AN Ve !
pathwray N ¥ i

clXL ) _
7 . (eo2 Wt ——— v R | S /
B a R T AN S e ;
S

F*"’ﬂf\'(;}jf// ; v
____________ - e TN, /
o I P NS i 4
el AL 7aN o o
____________ - Jl,"f - ."//\ Q\ l,r'Ill e -
! Do - ———+ a4 AN N
s NN
j —————————————————— Tl 3
ay | N—— / s /_||.___ I ‘*_! Proliferation . 2l
1 Jlrf'_/};?‘ ; _J;I' /’ \\\
. -
._§| _@ e J,'r ///Jf ! I \\ \\
* - /
y s / [ S
———————————— Sl B R AN
- s — AW — — N ."r ! | \\ .

BCL2 O3 2 Oi Pl has—mlR-296-3p L Jaa.?)» ﬂb)w‘w BB prano Y JSS

L RNA e opl )y has-miR-194-3p 4 Jlas!
o3l S o (CENDT) o col 2 e 51 Jlosl
IRV FUPP W 2N P | VS SN

has-miR-194-3p L ko SKuilo yo8ilgns (51 ymno
il A ol b el s 3,90 RNA 5 Ses souie il 50
39550 by ) sl (] e s CCNDL 5 (g5, 2
$has-miR-10a-3p (sl 5l Jloel b ¢ Sl s youmno (p
cel g 2 0 e iS5 (proliferation) « sl )
Dgas oo by S|

Yy Journal of Health and Biomedi

FADIYYY  s055909)S CumBge 13 g (ylusl V) poigeq,S
o) il MAF:0.4910 lls SNP ool s)ls )3

«wl gain SNP -yl 4 <(RNA (has-miR-194-3p)
ol Jlasl Kb a8 Gl el @pad e
I8 iloj & s 23L (C) g3l JITRNA 5 S
ORI L pdyge (b onl el Gl Al (A) eue
@ obj bles wwilige cdls 1330,90- S Sl (65,

cal Informatics 2023; 10(1): 18-27


http://dx.doi.org/10.34172/jhbmi.2023.11
https://jhbmi.ir/article-1-738-fa.html

[ Downloaded from jhbmi.ir on 2025-10-16 ]

[ DOI: 10.34172/jhbmi.2023.11 ]

Oy Sed g (gosxe SNP suze b s s Yiso 51,31 3 4] 3,S0os g LSUlo ol U,

e\ NS (PR e T

\ 5 ‘{‘ N \J{f\ j/f f]l, // Grenormnic instability
[xBa | AN "\fi\ ;i Py
E NOS AN HJs’\I\\ , f’ /’/ |
F«E e Ny i \
) MY YANN f,a e

BolXL s - -

K de -m

T R T
@ ______________ "':__;r_’_\_w \i_\r srading apoptosis
R

LTINS
- f
SR — >;>fm :
___________ — { %, !
-

| "’J{// EKK\I‘:\\ f e

Wz -——~" 20 NN »
________________ N/ AN p¥

o —f
! A T Proliferation

CCNDL1 43 5 o 51 9has-miR-194-3p U lag s (Suilo yadilons (51 ganano ¥ JSS

Ole 9 48 oo Wl G185 byl Elgil )3 () cpl b 4iS &S
Dy 30 Sl s sl e mulais j3 oS Cunl (gl 565 @ )]
» 5 has-mir-10a-3p s, RNAG S
Ol 3 [TFXO] canl 08B (o) 459555 9 o) SOy
has-miR-10a-RNA, .. L CASP3 5 (suis
Ol 1y Sy e S g A oy 2 0420 oo ) 3P
ol S ws b KEGG cols p e opl D905 o
Jlel b has-mir-10a-3p «ass )0 RNA o ¢ oo
ol 3l 6yl el ol Jlow s CASP3 (5 g9, 2 5
sue DAVID  colo 5 agbe sl e L
oo oyl g3 a8 i céb PATHWAY CANCER
Evading Apoptosis « culs ,» CASP3 3
59 by sl 3l 9395 o st (3500] 5] 626592
&S o

&8ly )3 09 BCL-2 s caisS a5 by 05 5 oy
claes 5 s L 4 BCL-2 5 edlgls 55 -l
» VN Jlo ;5 TSUJIMOLO Lewss [NFOA] se55509,5
Of oM Jkd andl s ads g sdalie Sl B opedld
sl wle Sl sl ed s 25 55 BCL-2
03 (o2 ol 433V g 1AAF cla Jlo p34S 3,05 3939 55 4,

6 35 4 g Couy
g &l ol el Olgis 4 e 3 eane Gy
wdns oy 3985 g0 4 by 51 31 Sy ole ypnd
olye 4 Jo¥9e (St b SedlS (Keal by S
C ey bV | ol oad s lid b jgo5 (e led 5l Se
o sl (o935 )LL) odse Gy ((ST5leiSS
gl (655 (gl (seal 0dd Gl wglise (gl f a3l oo
Doy cpl b gdie ohdigsfenl (nlign g (S
03,5 S8 Joge S dloml 4 dya> ) sla ) SSLS
doude 0z by Kadl jl dy bo Sy codre oy el
L obye (Sa) gloegS pj olld cel 5 ddsy
b ldsle oad Sy STV 258 (38 s Shs
Sf g haoee (silge SIS0 ele o gan])8
e sl belse )90 53 sl
S Syoky pSLsSla Cighe LB 4 g

LYVY] 2905 0Ll 35 adas

0l=0 uLb)w .)l?ul
PREY

)'.A.;Y"\: Jl.u) )J
&‘W&Lﬁ«_ﬁ)CASPBJ‘stU 9.).wu.w)).\
e Bk 5l g canl oaxe 'lb)w‘u)/t’m Ohles > Jdiue
ssbolen 28 6 Solr sl 5l g YikwlS s5le Jlud

Oy odme poiew)lS 53 Vil o5 ol

Journal of Health and Biomedical Informatics 2023; 10(1): 18-27 A3


http://dx.doi.org/10.34172/jhbmi.2023.11
https://jhbmi.ir/article-1-738-fa.html

[ Downloaded from jhbmi.ir on 2025-10-16 ]

[ DOI: 10.34172/jhbmi.2023.11 ]

JQ‘ D)lo.w ‘wﬁb D)sb NEY )l{aﬂ

S 31 S 9 Codlw Silo g8l dloxo

G DIYOTF] Caslond gy (i by 5 5925 03
BCL2 (5 93 o) bl clallas jl ool cowd 4 coleMb)
odne (o 3 (Jy sl 003 (qay Sy (8,800 Jolo
oS pbosl prane ol )3 05 99 ol U L blsy) s s
5 «uslis 5l CCND1 5 » BCL2 (5 (v Js3) col
proliferation « e &5l ogi e olbw ceb
S 8 BCL2 o5 Jol » gie e (:459)
5550 gl WS o0 (5 Sl Sougl 5l g cud (Sl
5 a5 CCNDL 5 48 54 0 casl g odi Hloe RNA
05 034855 cpl 33 [YV] 05 )b yu dbul sl el 456
ol ;> has-miR-194-3p RNA, <. L CCND1
ol ged i Gl ) Sy e o g M (o) 0ne
$1 Jlesl b has-miR-194-3p ¢l ,lais )50 RNA Seo
sbrl 5 el jsSsl Ky aS CCNDL o5 5 oolee
ol Gl e pl WS pSsle oy
o) &S cwl pathway in cancer ,u.. DAVID
L proliferation « coly ;5 CCNDL (5 jle < prune
e 0ad S cbacwlyd 3 )b I 5 dw 4y aslllas oyl yo

Sl (b Sy a4 W e (pl oy Sl n g5 Sl

(13548 9 ;S

bl Olys cos gl I aBS, (gl ol
o, Slas 5 Bon mRNA&w LIS GUWRPE Wt | POV PO
a5 b o oame oyl s o Mica ol 81 45 TL Lo 0 SNP
pole sslg sl ol8isly jd g cole, o] po (BMS] jgiin plos
5 ool il dbwgipy wcul 485 ploxl (s (S
b bl piagh ool )5 &5 SluS a8 ]y 555 (S8
led oo pMel (ilodges

daoy oo s 4 VY o 50 daled 5 Sldllas yolwly .o
Al iy ol oo (ST ey 3 5550 Jole BCL-2 o8
jougl Lo 0dlgls ol slacl 5l pam g cwl 1551 Coy
Y Jlo ,d diwd jguglgy Lacl Kod a8 b )3 s
ol 9y 0 359l Sy BCL-2 (j o 0 gy
wa 3 655 4 ol ol gl S il (sl oy
SleMbl 3 55 has-MiR-296-3p w38 o 3l o5 o)
9 b oy odme ylbyw > has-MiR-296-3p RNA
Col 3 e cpl D908 o Gl ) Gl e SO
ol » ke 5 Jlesl b hsa-miR-296-3p « .l s
sst) 315 sl (55501559 Sy e ol 3 48 BCLZ (3
prow L)“l ..)9;.:369 ul.b)M) .)l?o] LA_CL cAS‘_sA d).\fsb
pathway in cancer ,... DAVID cylo ;5 by
by bl lan 45 445 0 e i8S L proliferation

Ll
6 €CCND1 5 d2aF Jlo o ois pbol wldllas 5l
O 53 33 B 9098 Syl 3 &5 AD (Byme (15Nl
G255 5 o (885 Jgbo poiylS 13 D1 S 5 ¢ Jlo
Slowr ol 3 G505 e plgis 4 0F ol S gy 8
plos 51 700 Loy a5 08 uyp YooV Jlo > 09 oo
by b o 11013 wibate ) iy (lojges
Sl GpisSl ise ) S gl @ ol Sl
Mt i3 ja0g5 calisee lgil 55951 10 a8 Cawl 0 as L
o ()38 ok g i glagbyw p ogde )5 cnl Y]
skl s 55 ale Gy 3 (s 5 25
L b yw aen ) CCND1 05 9 de3ge sl yins

&8l (2l ) ) L 1
Cawd OleMb| 15”“0 oo .J)l.) 29>9 wf )L.m.v u’_)bl)ﬁ
Bty (sl ol 5l W35S g (ko () 5 o0z , ‘ :
sl Sl 90 02515 655 g B8 (ul Sl ed has-MiR-194- ;o 3500 RNA 4 ySn s Ylis 3l o]
2,
yo Journal of Health and Biomedical Informatics 2023; 10(1): 18-27


http://dx.doi.org/10.34172/jhbmi.2023.11
https://jhbmi.ir/article-1-738-fa.html

[ Downloaded from jhbmi.ir on 2025-10-16 ]

[ DOI: 10.34172/jhbmi.2023.11 ]

SNP saze &yl paw 4 Yiso 31,31 13 5 5,5hos 5 WS lo yaiilon (2U )]

References

1. Whiting JL, Sigurdsson A, Rowlands DC, Hallissey
MT, Fielding JW. The long term results of endoscopic
surveillance of premalignant gastric lesions. Gut
2002;50(3):378-81. doi: 10.1136/gut.50.3.378.

2. Zabaleta J. Multifactorial etiology of gastric cancer.
Methods Mol Biol 2012;863:411-35. doi: 10.1007/978-
1-61779-612-8_26.

3. Huang JQ, Sridhar S, Chen Y, Hunt RH. Meta-
analysis of the relationship between Helicobacter pylori
seropositivity and gastric cancer. Gastroenterology
1998;114(6):1169-79. doi: 10.1016/s0016-
5085(98)70422-6

4. Schinzari G, Cassano A, Orlandi A, Basso M, Barone
C. Targeted therapy in advanced gastric carcinoma: the
future is beginning. Curr Med Chem 2014;21(8):1026-
38. doi: 10.2174/0929867321666131129124054

6. De Re V, Brisotto G, Repetto O, De Zorzi M, Caggiari
L, Zanussi S, et al. Overview of epstein—barr-virus-
associated gastric cancer correlated with prognostic
classification and development of therapeutic options.
Int J Mol Sci 2020;21(24):9400.
https://doi.org/10.3390/ijms21249400

7. Hu B, El Hajj N, Sittler S, Lammert N, Barnes R,
Meloni-Ehrig A. Gastric cancer: Classification,
histology and application of molecular pathology. J
Gastrointest ~ Oncol 2012; 3(3): 251-61.
doi: 10.3978/j.issn.2078-6891.2012.021

8- Neale KR, Logan RP. The epidemiology and
transmission of Helicobacter pylori infection in
children. Aliment Pharmacol Ther 1995;9 Suppl 2:77-
84.

9. Moosazadeh M, Lankarani KB, Afshari M. Meta-
analysis of the prevalence of Helicobacter pylori
infection among children and adults of Iran. Int J Prev
Med 2016; 7: 48. doi: 10.4103/2008-7802.177893

10. Goddard AF, Logan RP. Diagnostic methods for
Helicobacter pylori detection and eradication. Br J Clin
Pharmacol 2003; 56(3): 273-83. doi: 10.1046/j.1365-
2125.2003.01941.x

11. McColl KE, EI-Omar E. How does H. pylori
infection cause gastric cancer?. Keio J Med 2002;51
Suppl 2:53-6. doi: 10.2302/kjm.51.supplement2_53.
12. Kania J, Konturek SJ, Marlicz K, Hahn EG,
Konturek PC. Expression of survivin and caspase-3 in
gastric cancer. Dig Dis Sci 2003;48(2):266-71. doi:
10.1023/a:1021915124064.

13. Reed JC. Bcl-2 family proteins. Oncogene
1998;17(25):3225-36. doi: 10.1038/sj.0nc.1202591.
14. Slee EA, Harte MT, Kluck RM, Wolf BB, Casiano
CA, Newmeyer DD, et al. Ordering the cytochrome c-
initiated caspase cascade: hiertrchical activation of
caspases-2, -3, -6, -7, -8, and -10 in a caspase-9-
dependent manner. J Cell Biol 1999;144(2):281-92. doi:
10.1083/jch.144.2.281.

15. Korsmeyer SJ, Wei MC, Saito MT, Weiler S, Oh KJ,
Schlesinger PH. Pro-apoptotic cascade activates BID,
which oligomerizes BAK or BAX into pores that result
in the release of cytochrome c. Cell Death &
Differentiation 2000;7(12):1166-73.

16. Cory S, Adams JM. The Bcl2 family: regulators of
the cellular life-or-death switch. Nature Reviews Cancer
2002;2(9):647-56.

17. Inaba T, Matsushime H, Valentine M, Roussel MF,
Sherr CJ, Look AT. Genomic organization,
chromosomal localization, and independent expression
of human cyclin D genes. Genomics 1992;13(3):565-74.
https://doi.org/10.1016/0888-7543(92)90126-D

18. Musgrove EA, Caldon CE, Barraclough J, Stone A,
Sutherland RL. Cyclin D as a therapeutic target in
cancer. Nature Reviews Cancer 2011;11(8):558-72.

19. Ruan K, Fang X, Ouyang G. MicroRNAs: novel
regulators in the hallmarks of human cancer. Cancer
Letters 2009;285(2):116-26.

20. Akhavan AH, Ranji N, Habibollahi H. The
Relationship  between  Gastric  Carcinogenesis
Susceptibility and Some SNPs in MicroRNA Genes in
General Population of Ardabil Province. Journal of
Ardabil University of Medical Sciences 2021:21(1):76-
89. [In Persian]

21. Nithin C, Thomas A, Basak J, Bahadur RP. Genome-
wide identification of miRNAs and IncRNAs in Cajanus
cajan. BMC  Genomics 2017; 18: 878.
doi: 10.1186/512864-017-4232-2

22. Gong J, Tong Y, Zhang HM, Guo AY. A database
of miRNA related SNPs and their effects on miRNA
function. BMC Bioinformatics. 2012; 13(Suppl 18): A2.
doi: 10.1186/1471-2105-13-S18-A2

23. Huang DW, Sherman BT, Lempicki RA. Systematic
and integrative analysis of large gene lists using DAVID
bioinformatics resources. Nature Protocols
2009;4(1):44-57.

24. Huang DW, Sherman BT, Tan Q, Collins JR, Alvord
WG, Roayaei J, et al. The DAVID Gene Functional
Classification Tool: a novel biological module-centric
algorithm to functionally analyze large gene lists.
Genome Biol 2007;8(9):R183. doi: 10.1186/gb-2007-8-
9-r183.

25. Kozomara A, Griffiths-Jones S. miRBase:
integrating microRNA annotation and deep-sequencing
data. Nucleic acids Research 2010;39(suppl_1):D152-7.
https://doi.org/10.1093/nar/gkq1027

26.Jie C, Xin V, Mengxuan F, Zhang Q, Gu Z, Guo A.
miRNASNP-v3: a comprehensive database for SNPs and
disease-related variations in miRNAs and miRNA
targets. Nucleic Acids Res. 2021; 49(D1): D1276-
D1281.

27. Bartel DP. MicroRNAs: target recognition and
regulatory  functions. Cell  2009;136(2):215-33.
https://doi.org/10.1016/j.cell.2009.01.002

28. Huang DW, Sherman BT, Lempicki RA. Systematic
and integrative analysis of large gene listsusing DAVID
bioinformatics resources. Nat Protoc. 2009;4(1):44-57.
doi: 10.1038/nprot.2008.211.

29. Kanehisa M, Goto S, Kawashima S, Nakaya A. The
KEGG databases at GenomeNet. Nucleic Acids Res
2002;30(1):42-6. doi: 10.1093/nar/30.1.42.

30. Jin Z, Jiang W, Wang L. Biomarkers for gastric
cancer: Progression in early diagnosis and prognosis.

Journal of Health and Biomedical Informatics 2023; 10(1): 18-27 ™


https://doi.org/10.1016/s0016-5085\(98\)70422-6
https://doi.org/10.1016/s0016-5085\(98\)70422-6
https://doi.org/10.2174/0929867321666131129124054
https://doi.org/10.3390/ijms21249400
https://doi.org/10.3978%2Fj.issn.2078-6891.2012.021
https://doi.org/10.4103%2F2008-7802.177893
https://doi.org/10.1046%2Fj.1365-2125.2003.01941.x
https://doi.org/10.1046%2Fj.1365-2125.2003.01941.x
https://doi.org/10.1016/0888-7543\(92\)90126-D
https://doi.org/10.1186%2Fs12864-017-4232-2
https://doi.org/10.1186%2F1471-2105-13-S18-A2
https://pubmed.ncbi.nlm.nih.gov/?term=Liu%20CJ%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Fu%20X%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Xia%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Xia%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Xia%20M%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7778889/
http://dx.doi.org/10.34172/jhbmi.2023.11
https://jhbmi.ir/article-1-738-fa.html

[ Downloaded from jhbmi.ir on 2025-10-16 ]

[ DOI: 10.34172/jhbmi.2023.11 ]

JQ‘ D)lo.w ‘wﬁb D)sb NEY )l{aﬂ

S 31 S 9 Codlw Silo g8l dloxo

Oncology Letters
https://doi.org/10.3892/01.2015.2959
31. Hudler P. Challenges of deciphering gastric cancer
heterogeneity. World J Gastroenterology 2015;21(37):
10510-27. doi: 10.3748/wjg.v21.i37.10510

32. Yamada H, lkegami M, Shimoda T, Takagi N,
Maruyama M. Long-term follow-up study of gastric
adenoma/dysplasia. Endoscopy 2004;36(05):390-6. doi:
10.1055/s-2004-814330

33. Watanabe T, Tada M, Nagai H, Sasaki S, Nakao M.
Helicobacter pylori infection induces gastric cancer in
Mongolian gerbils. Gastroenterology 1998;115(3):642-
8. https://doi.org/10.1016/S0016-5085(98)70143

2015;9(4):1502-8.

34. Gukovskaya AS, Pandol SJ. Cell death pathways in
pancreatitis and pancreatic cancer. Pancreatology
2004;4(6):567-86. doi: 10.1159/000082182

35. Reid MD, Bagci P, Adsay NV. Histopathologic
assessment of pancreatic cancer: Does one size fit all? J
Surg Oncol 2013;107:67—77. doi: 10.1002/js0.23194.
36. Tsujimoto Y. Cell death regulation by the Bcl-2
protein family in the mitochondria. J Cell Physiol
2003;195(2):158-67. doi: 10.1002/jcp.10254.

37. Almeida MI, Reis RM, Calin GA. MicroRNA
history: discovery, recent applications, and next
frontiers. Mutat Res 2011;717(1-2):1-8.
doi: 10.1016/j.mrfmmm.2011.03.009

Yy Journal of Health and Biomedical Informatics 2023; 10(1): 18-27


https://doi.org/10.3748%2Fwjg.v21.i37.10510
https://doi.org/10.1016/S0016-5085\(98\)70143-X
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Tsujimoto%2C+Yoshihide
https://doi.org/10.1016/j.mrfmmm.2011.03.009
http://dx.doi.org/10.34172/jhbmi.2023.11
https://jhbmi.ir/article-1-738-fa.html
http://www.tcpdf.org

