[ Downloaded from jhbmi.com on 2026-06-17 ]

S G 5 s Kl 5] Al
Ny Sl 5t A 55 o
I8 FOPFRD o ol oot ot 0,195

035 9 00 6.5 30 S g 30 30 GO g 33 Al (w3

In silico gig y & GOIS S yuwo S seig 39 (o g
fdh) Lo yowoome cr@w; s 4‘15}9‘0 )5)9' c*‘é)é Sl axs

AAMIYNY e (b pdy e IWNVNY e Cdb s e

0I5 ol8sd by (Tl edne (s sl Gl 4y 5) 039) 5 0ae (ogad (3155 4 bgiye sl b p g0 TA0Ae
Ol 2 J oSy 5 Jelss (uyp s 5 wCunl ally (a5 ol )3 039 5 5y0 oy 4 Ml (o 5 0392 Gl 5
ElbSgy L o ulgy sbaSed adllas (cly o Lal) luwbre (slasl 31 odlitul Cusl Cannl Bl s bl pu
Gl B gylow opl 50 Jidd pree

5 ey e 05 gl OVlie g dbgype 03l claolSyly Sl edg) g oane cspe slrplbyw s (lls ooy 10d9)
STRING 11.0, (slajlidleys 5 laygpe 5l odlil b gty ((iiSilo 4Sd 53 (selS sloculion ouess 9 bl Jubos
W yd CoiSye sl asls ey b CentiScaPe 2.2 4433l 5 .05 plsl Cytoscape 3.7.3, NDEX 2.4.3, UniProt
S o SloBisy § SIS (S0, e (gl Alie Cu S po sla a3l () L CYtOHUDDA wig3il 5 (S35 g iSSle
Expression Atlas, Y coisye sloagasls b loguisn Sle dibon onn 3l om Calid 0 0 odliul (o555
LD et o e des ya 3 Sles S e sla iy GEPIA2, GTEX V8

8l i 5 655 yo S e olgic & PLKL, CCNBL, CCNA2, BUBLB, CDK1 (slayissy ol i gl 1l
it by g Jlog cslacidly )3 I3 stne ol sli5 g %3380 b (R4 /A) Y | Starad 2815 (yas b g (i
Slays 5 st Sl yie & 1515 e PLKL, CCNB1, CCNA2, BUBLB, CDKL (sl ysfisy 106 8 doxaid

Olb yw aliseo f_|93\ oleyd b (gl |y oo, o.\g] by Sg 5 cpl gy p Sladllae ol g odliiwl 034 g 0d%e (5 yo (sl o puo
3 o h)leS olKuws

d‘duLoL» Gy ) cd)f)n uﬁ)sﬁ ‘lmu,\b“”) ML\A d.iuw ‘bba) ulb)uu dl=0 UUD)M) (S UUO).M: :lsbbj’e A’A‘K

SIS ST 2hn (sla (5 1 S 50355 5 0bne (5 g SLOWs o 53,2 53 gn (Sl s p G (o L phemmn Sl cakae oM STl (555l i 35 (5Ll 1 ELr Sl
FOF-£0 [PV ¥4 a5y S 5 oD S le 5l alees INSIlICO 255 0

Ol O €S albmy 5 5 K5 mkige (sho o2 p 5y cslali (658 g5 03,8 sl ¢ J S g0 0S5 = i g5 (6,575 )

Ol Olgio! chann 215 55 ol o o 55 50T A §o ¢l § Al bl IS7Y

Ol 0, oDl 15T o &ils 0l S5 pole cn s sl sl 5 p ke oSl (6 LB s 5 iyl i,y Y

Ol €Ol (85335 5 85 pnkign o o253 ¢ ALE IS5 (558 03,8 ol ¢ J S0 e 55 (5575 F

555 bl i 3 s Oy g8

Ol (O g8 (gl 5 &S5 ki o o8l s 5 ¢t sk e b a0 855 01 1 s

« Email: allahyar@nigeb.ac.ir SYA-FEVAVEVY 1 wlod o slodse


https://jhbmi.com/article-1-472-en.html

[ Downloaded from jhbmi.com on 2026-06-17 ]

Ol 9355 55kl

839 9 03%0 <5 0 SR pw 13 550 (S T gy A (o) 3

Sislg 8 Slopusillo Sl piag S e gy 4Sud
Gl d2g5 Al DA N 598 oo (oM g s)lo (o 5
losiions 45 oo puig s 03 s Lt 00 plos] lalllas &8
b o (iSOl aS i (o g i bl o a6 L
Lo ylow G2 ) idlion Lauign plo b (glodyias L)
Gy silice cla gy 5 ol [Ye V] 85 Lage i
ol il 3 S 9 0)b 292y (B sloasis adllles
crl el Vb Glles gL (6)80bye 5 (sslSodls iy,
Higd o oy 28 ol B L BRIBIL o] b,
@ &) gy ol 2 Sl il el (Ses Jl> 0l b
ol by Gop 55 LS (S S i ke y5b
g G e ol 0f ole ol 23 g 1w Tord
boiye b 5l pan olo ol ol 2 ogMe [YV] 5,5 o0
Jale Logl 5 ol Gl Jolo S5 5o 90 slojls
L sla gy 5l edlis | b [YY] ais ()b 0aiiS sl
@ Glge (e oy (glp 4wl s Bls
ol g0 [A] il cund b o 50 3D pie sl pgp
PRI NS I W PRI KV RN VIR J S P WP || P
9 4bgiye 03> (slaolly jledg 5 (550 0dne Sl
by boSen ool o piSke 5 043 (plwlid OVl
Caleg 53 A (s yine (Sl (slodly (glaolL
Ll olls)l oy & IS 51 Glise oo yidiar b (2bvo S
o (Bypme Slashgy baw 67 )l aSid 53 1505 slae S
5 oli 1L 4 Gum oyl b ebind olo b S b
@ o Jed whee GainBon 9 1550 o e 9290 pia)sN]
Ol dw cpl )3 S50 S e (655 0 Sl of
Gan S5 laie 4 byl 5l len B ses oLl s ol
Oladss 0,8 eolaiw | pausuds s SO S L Sleyd
gl 4 pll ogud g s e «lus )8 & Ay (gms
In vitro, In vivo/EX vivo, In situ, JoLs sl
55 L imgh oyl Ned o mewd IN NAtura, In silico
l38le s 3l eolitw 19 IN SIICO gy 40 g (slilobs o s
Con 3509y -Cal 008 plosl Sl gdlsn (slalnl § 45954l
sllolio 5 (S ()2 e (oot Sblje 2251 (slaslols
2 Hpe sl 4 germe el b eaial Jolow
cohd (claadly o by 4 dgame Lol )y 1y Lt slaonyy
cdy JolKi W gy 5 (o) 03 gla oKL M i

8l Jolbos slag )5Sl

EVR
oo O Lailyy 9 pla &5 e (Silon Sl @ by
Heogde S o] (Slo Bl 4 pmie g S o0 Jise |,
Jole g 9 V] Gloz 0 je9S e B Y3 (n fodas
ol&wd qu)_w ey joy)p @Lw dLEUUo)_w )1 Ao yd A
el ialil @ gy ol 55 o 4 Mol #5548 0dgs 3)leS
oSuwd calises sl by 0ol Cawd 4y gla Lol Geb V]
] oo (g y0 by S >t oy Sl o Ll
Syo e [F] (agu 039y oy 9 [B] (o9 0dne oy
Bpas Lo polaidlog 4 ks ol ol jl &L
A sl )55 Gl & sMul Y5 odos 51 o yio!
Ol jop JYo b daly o esd plodl 03 pins Clalllas [V
o L;Laygbﬂ&o O‘?"" L L"’u‘i’ﬁ)" &S el o3l ul_m.»
OB ke 11> (el 18 (b oo b Ge ) (S
0liiS Hlos 5 S5 lis @ b, el oS P53
sl Syo Wl g Jobw el )loe 9o 5)9095
Sro g odne ooy p3 J3d laguSon jl 298 o0 Sy
IR .))5 o)l_wl [akjl SOX2 rigy 4o L)‘?SLsA
(Receptor tyrosine-protein kinase erbB-2)
jox w2ge GKNL (3559 (ol alS iomen [
e Ol (BT L B9 Cpl ) 9B e 0dne by
NF- e )l » 4 astrin-CCKBR _as Jk K
W] ol Sy j) xSy 250 5 & KappaB
395 aplil o & by (cloJsbo 215 31 lo 5 [\Y
2 sk a3 Joo LAPC 55550 ol 2 09Me V0]
039y g odnn Sy sla ol sloe carge Mgt
Olgicss 039y by 3 > laguBin ;3 jl 9500
iy 4 1Sy &S 55 461, MLH1 y MSH2 , DPC4
sl pas Mol g TGF-B/BMP JiSs youno aulais b
Ol &l 2 V] 8550 y9055 oo w290 DNA
Jelgs g Jlb jolis plyie 4 gy jl ol sl cds
Lol ol )3 s b g (SSd lols )3 Jlos (90 S50
395 3,8Mes sl bagign W 2598 (o (silow Sl cge
o o W] a0 sboSon b b)) 4 wiejls
S R G sl Jsse b g n So (SSLe

Journal of Health and Biomedical Informatics 2021; 7(4): 453-465 Fof


https://jhbmi.com/article-1-472-en.html

[ Downloaded from jhbmi.com on 2026-06-17 ]

‘Q)LQ;; D)Lo*; 4;93.6& 2,93 dras um)‘

S 3 S § 9 Sl Soilo 59851 alomo

im s p) o o slp e lgie (3 dg00me Glddsd g
ol e OYlie jd oddh (Byre (gl puiig  cdoncl ) LA
¥ Y Jghts 5ad gpglmen Yo OF Sl gl 5
2 BBy ool Bl o db e sy (1Tgp 05
38 ooy 3 S ity n (ma—ass o3l ol
UNiProt sals oL 53 wizmen [Y¥] 8508 2l g ow )

IYO] 055 anl 5 oy gy cullab o il

o9,
839 9 (530 @iz Sy )3 Jidd Sy (o)
W 58 de gy i Glagulon aleld cax
Gastric/Stomach cancer (STAD) L o,
Small , Esophageal cancer (ESAD)
o3l oKL s intestine/colorectal cancer (COAD)
(Case Report) (63,50 (sla )55 5,150 is L NCBI

Fob

(STAD) sase ylbpw y3 bai yo glaciSg 1) Jgoa

TK11 EPHA2 PLK1 CSNK2Al1 TRAF1
KRAS STK26 EPHB2 MUTYH PAK1
CHEK2 PIK3CA CASP10 KISS1 RUNXS3
FGFR3 TP53 GRB7 ELF3 MLH1
TGFBR2 ERBB2 TRRAP CDCAS8 CDH1
HDAC1 MET CHFR 0OGG1 PDGFRB
TACC1 ATM TLK2 IRF1 USP47
CLU FGFR2 LAPTM4B KIAA1524 FOXO3
CASP8 SMAD3 CASC3 CENPW WWOX
TCF7L2 APC CA9 CKAP2 CCAR2
CiBl AXL UBD SAPCD2 MDM4
SOX2 APC SMAD?2 MSH2 NDFIP1
GKN1

(ESAD) 30 Wb puwr 53 by (sl cpuiig 1F Joa

WWOX YAP1 APC MET KRAS
LCN2 CDKN1B CDKN2A  TPR ERBB2
SOX2 TP53 TGFBR2 CDH1 MUTYH

(COAD) 039, (3o juws 5 dad po (Sl yiig yy ¥ Jgui

CCNE2 TP53 MUTYH CDH1 AKT1
RTKN ARHGEF4 EFNA4 CASP10 ERBB2
SAPCD2 KRAS CREB3L2  TGFBR2 MET
RASSF6 RNF11 MAP3K7 WRN BRAF
E2F6 TICAM2 CTNND1 PYCARD CTNNB1
SDHD EPCAM IRF1 TCF7L2 ATM
PDGFC PMS2 TP53BP2 PIK3CA SMAD3
FGFR10P  TRIM33 TOPORS RADS51 ERBB3
PLK1 KNL1 BMPR1A CHEK1 MLH1
NF1 STK25 DAB2 EPHA2 MSH2
TAX1BP3  DCC XPO1 MSH6 APC
BCL9 LDB1 MYD88 SCRIB CBLB
IL17RB TLK2 SNAI2 PTK6 PINK1
EFNA3 CLOCK RHNO1 MAP3K14  MELK
DPC4 KIT

Journal of Health and Biomedical Informatics 2021; 7(4): 453-465


https://jhbmi.com/article-1-472-en.html

[ Downloaded from jhbmi.com on 2026-06-17 ]

Ol 9355 55kl

839 9 03%0 <5 0 SR pw 13 550 (S T gy A (o) 3

4 (PP1) gty (iSOl 48 p> (salS” slaiyuiy
bgs e slaosly 5,5 5)ls [Y#] Cytoscape 3.7.3 )ljéle 5
ly (Tax 1D: 9606) Ll <55 4 gl pluw &
plodl aSd g Bl (9399 SlaDin (o4iSShe S o)
os ) S 53 5 goll Caod > &S A5 s 3 pilS
Ll

S pudio Sy gy 9 &S S pAE LS (o) 2
23990 o O () ObU)l ()
G938l 5l sl g e slo oS oLl g 4
Cytoscape 3.2.1 g, » ori cuas CentiScaPe 2.2
bl 45 (655 5o (sloyasls oy )3 [YV] 05 oliul
Closeness — Betweenness) Sos5 g (oiiSlo >y
L CytoHubba «4;8! 5l cyien 505 w4, (Degree
O S8 (sloo )5 iliie o3 pe slappad b ()
ANIMO w3l 5l oolisl b ziSonyy (sliwly [YA] 503
5 Seidlom ased Jlow 9 425 ANIMO i pws
Chn g dwlio o5 o b 1)l o] Sisliss
1Y) wlei e @) 1) b jiikon

/ \ : 5

2 U (oS (b Sle saSd o )y yokiie 4
5 (ESAD PPI) ¢» (STAD PPI) sss cslaylb,

i B oBag 206 5 o 31 g (COAD PPI) o
STRING (string-db.org) ys,—w » aJsl claas—i
Eygpw opl 50 A Cawg g < cqa b pbul 11.0
odly (6399 @lie (TaX 1D: 9606) sl :p—uslS)l
e oy oLSGL (Experimental) LSl
Co-) S, i sl (Related Databases)
Soleon (Gene Fusion) 5 .5 sen (EXpression
(Co-occurrence) ¢85 lojen (Neighborhood)
O+ o les dlaxs s /Y 15l 0590 Jolei 0 pes JElas
OSgy SV dlas b a8 )3 ey s a4 g o el

\Al 9 Sy uLLa)_w Lgl).g BITY VO 0dze qu)_w Lfl)’.
9 36T 51 e a5 03l STRING 5, 4 (Seed) ji3e
pL 3] 4 a5 yobato 4 TSV Cua )b b aSid (295 b
o g ablis Jlsw o (INtersection) ials

S i A § (oSS loo ASUud

oo~

ﬂ//

//zw\
: \\/
2

239 9 (50 ore S g )3 Jidd (W (yly AN A yb S Julio (S yiSe a9 (AW G131 JSS

Journal of Health and Biomedical Informatics 2021; 7(4): 453-465 for


https://jhbmi.com/article-1-472-en.html

[ Downloaded from jhbmi.com on 2026-06-17 ]

S5 S j 9 oDl S lo il oo

2o ool Gy 4l ol (7 USS) A 5 4]
Ol day3 VYA L OV 0,5 g cawl o (S deldl
S Pl g TAVY il o s (5S0ke 9 YAV S
29 b sxe P-Value: 1.0e-16

GSon VY b odg) (PPI) (i — (g n Jols a8
2388 b asls ) aSis ol (F USS) A5 e 5 4l
b dayd NAYY 2 L VY 0,5 g cuwl 0 (S daldl
ol g YA i gnbabes o b (w0 g YY/Y 0, §
d9 )by ze P-Value: < 1.0e-16

53 B9 4 4w, (INtersection) ials slesl as
3l o JU YTV 40,5 ¥V Iy Cytoscape ljéle
CentiScaPe jl ool b cojS e o yp ol (0 JSK5)
el = (Soop aliw] s colys b as ol Lz 2.2
PLKL, (slo gy Y=(38 50 42 0 5 VYA =il
CCNB1, CCNA2, BUB1B, CDK1, CDC27
S e 5 009 o S e s paSLS VL b
ol S0y 0 JS5 ) s (o S0le &5 (l 53 555 0
5 CytoHUDbba w331 5l eslissl b ¢o 3 po (w2 (yriczan
telie (05 (gloo S il o S po slapadll (g
S osle ol b s b jiiSan yy a5 JS—b) Sad s
oonlie LB S S5 ) a5 13,5 s ANIMO 381

S350 SBT3 Ol g (o)
EMBL-EBI Expression el olS,b jl eslai—ul b
GEPIA ;5 5 www.ebi.ac.uk/gxa ., « Atlas
oo Vb CaiS e il b slaguion 5 ol gl
b sme GTEX (slaodls y e GEPIA Y] 5u
SNE] olwlyy |y Gy 9 Jloy ol 3 ol Coglis
Trnscriptome Per) yodio p poia Suily ()Ll
GEPIA S5 ojlbe 4 wa s « 1)) TPM (Milion
3 od—d0pd (G g oy pgt Sl s glaodl>
The) Gises ob L olb ;o o35 ulbl ooy sl

The) s TCGA (Cancer Genome Atlas
wl—wly I, GTEX (Genotype-Tissue Expression

=W
Sey PV b odne (PPI) (g — (g Jolas oS
w—i;LuO 43-).) ‘\D;“ 'JL} K\OA :0; .)9.3 ‘L.A.MJ‘ ol )55 d.pl,)‘

LJ”))] 9 NiZat (_5..\»4.»? u_:).Aa u».isl_w 9 /5 :o)_f
29 b gxe P-Value: < 1.0e-16

oB9p VO L s (PPI) gy — g Jols 4

anror

(STAD) sure Wby (PPI) (o9 gy a3 JSu

S (1 loiS )51 Wi gy o lidie (515

fov Journal of Health and Biomedical Informatics 2021; 7(4): 453-465


https://jhbmi.com/article-1-472-en.html

[ Downloaded from jhbmi.com on 2026-06-17 ]

Olye2 92,3 55kl

839 9 04r0 (S0 (SR pw 45 50 (S T gy AN o)y

(ESAD) (50 ol s (PP1) sigig 45 Y JS5
S el )52 gy oaalde (51

(COAD) 235, 3 yaws (PP1) (g0 aSnid :F JS

S (oiS )52 Wiy o8 lde (510

Journal of Health and Biomedical Informatics 2021; 7(4): 453-465 foA


https://jhbmi.com/article-1-472-en.html

[ Downloaded from jhbmi.com on 2026-06-17 ]

A\N

MDM4 = 7 A i S SESGRN
- UBE2S

=NV
e L3, ol

CCNB2 D o — " ~

~ aly S coczs | CONBI 7
ARG cKs1B
\ v 2z /
= FZR1 + ANAPC2
S \

CTNND1

\ FYN
PIK3CA
CTNNB1 <\

/ ~ YES1

TGFBR2

A Ay 45 S it G g0 g2 35 pod 9 Wogliie sblie B ¢ bdlS d oléd] aSud 30 JSud
CentiScaPe g3 wlwlyw 535 0 B w9y i o

ANIMO 4 CytoHubba jI saliw! U (walS sl pleal aSwd 1 geite S puivo (gL V¢ dlaad & JSS

cdl o (S oyl jb bxe ly il Sy w sase
JSb) o Yl gime Lol il al381 ol 42 ST 039, 5 (550
e Omen B3)S Bl ol By 3 B (Y
Lo ol 2B ol 398 slagBon ol Ol (Siuen
b 3 lgisn 1 ts)ls (REIA) YU (Sison 15004 b
S e Sloyd g (e i3 S )l plyis 4 (0o 0)
P OSen iy p 3,8 odlitel 03g) g odes (s ye slaglb

)l are G jgie e L] 3

04 Journal of Health and Biomedical Informatics 2021; 7(4): 453-465

PLK1, CCNB1, CCNA2, (clopiigy olo M3
calie olb,w a—w ,» BUB1B, CDK1, CDC27
13 0 S TPM fgrbe 2 ot Sl dnly oLl
GTEX 3 TCGA b, 095 bl o3l (slaolXsb
PLK1, CCNBL, &gy g ol ol golbs b wyp
b > céb 4w o s CCNA2, BUBLB, CDK1
b ) 53551 ol 53 lgime ©olés Gl y g Jlo 5

bl CDC27 559y s )b oo Liljél Sl e


https://jhbmi.com/article-1-472-en.html

[ Downloaded from jhbmi.com on 2026-06-17 ]

Ol 9355 55kl

839 9 03%0 <5 0 SR pw 13 550 (S T gy A (o) 3

CCNA2 ]
—* s
© o Ea <
2 i b i
" I
- e
B 3 ¥
' i k1 A
¥ R
H kv o ¥ 5
i = 4 5
~ 4 3 L -
2 - d &
o _— ;18
T
COAD ESCA STAD
(PUM(T)=275; num(N)=349) (num(T)=182; nUM(N)=286) (num(T)=408; num(N)=211)
BUBIB —»
© - i —
r & H
B 2 i
? a it i
b 4
. 2 1l C
i
i B B
N i & -
- ot i
b T - 4
I o) W 3 :
& o * b
& - b 52
Lf £ b4} 5
. B 43 W
ki £ -
° — §e X
T
COAD ESCA STAD
(hUm(T)=275; num(N)=349) (rum(T)=182; num{(N)=286) (num(T)=408; num(N)=211)
cpC27 . i
% 3 }
= 2 : S -
b i M i
. % :
¥ i 4
Z 3 = 2 kg
“ = ‘ 2
T 22 i %
3 [
° —_—
COAD ESCA STAD
(num(T)=275; num(N)=349) (num(T)=182; num(N)=286) (num(T)=408; num(N)=211)

—
o —
¥ y 4
(4 i
I-'-' ; o
. # & 2
i
: b
kd
COAD ESCA STAD
(Um(T)=275; num(N)=349) (num(T)=182; num(N)=286) (Pum(T)=408; num(N)=211)

1’.
& S oAb
COAD ESCA STAD
(Mum(T)=275; num(N)=349) (num(T)=182; num(N)=286) (num(T)=408; num(N)=211)
o ——
PLK1 —* r
—*— & =
~5 & 2
| i * ;
* i B @ 4
. & & b3 A i
F %
b i
o o
| R B i

COAD ESCA STAD
(PUM(T)=275; num(N)=349) (Pum(T)=182; num(N)=286) (num(T)=408; num(N)=211)

PLK1, CCNB1, CCNA2, BUB1B, CDK1, CDC27 sy iy oyl SWAI Y UG
)b ol GhIB Gl &l 53 42 S1CDC27 (g ¢ Sl o 1508 ¢ Jlos 26528 TPM ol s ol e Y pgmo aciliseo (ol s s X joxe 1gdgs

MBSy ol 9038 Joo i sma—ass (g
P> (Gl ps 1By g K9 (oo il JyHS (19 45 M3 0
Slaeo a5 Silodls L5 oK  DOMinguez-Brauer
bl g ligjene clojlis +32 PLKL (g (sloosiss
5 Patterson [yY] s)ls I, mewii » s ol olwlis
o &S g3kS) PLKL gl oaiiS)lyo 5l 30 oS o
Oy s (glagyls 1> (3) Sgime Jlye plod )3 are
=N 35S opwes Jols PLKL jisle [YY] 53,8 oolisw!
41, PLKL o ¢l Jlao5=C 13 PBD pyoo g Jlisa
sl (SjLS Lawsgs (ygamdepstnd Gk ] adgl (sl i
hsimde Jos ojlel ol 4 &8 S5 (lajlis g 45 2 4

s )‘.)Q;Lsu 039) 9 (S0 dleCaSb 3 USJ

5 325 4ot 9 o
ol oy J gpSole b g o ) LinSen L8 (eSE
OF 4o 3 S e GaCd )iy 4 ) ol 0ad
Oloyd 0529 (o WS wjg el [YV] cwl odlidl lasl Jloyo
Jolos Jols a5 | Giaass slag)h 4 bgype (b jo
LS soniiS e 9 b Jogig e odind )18 Ban
2 185,56 Lolge a8 ol dgmg b [¥Y] ol atdl igs
258y [y oy 5l (lod i S il do 5265 Sire
029 9 S (Jg 1) (VL (S 3 )8 5 28 e
wl) by g Jloy 5 sl g ails o3bj (Sl
Sl sloosiS Jlee ()b I md o pargdS ()

Journal of Health and Biomedical Informatics 2021; 7(4): 453-465 £


https://jhbmi.com/article-1-472-en.html

[ Downloaded from jhbmi.com on 2026-06-17 ]

‘Q)LQ;; D)Lo*:} 4;93.6& 2,93 draa um)

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

Wl A S0 Al je 4y als o S5l Sl yee 55 (ol
allad o plSal o [8)] el 3050 oyl 31 5o CDK1
Jbé LS b a5l J—ate byjlus 4 sl Lol 05,15 ou ]
3 LiSenryy CDKL LCCNBL L BL (S0 358
s 4Jg) ol > CDK1- CCNB1 uSbes [oY]
b jLige 5 (slaiwn gLt o3 pyjges)S oS Aiile
Siusons CCNBI oLy alssl [aY] o)y Lids (S
iy oot 2 CDKL L (R>/A) (oYU s b cute
s by g @y Sloradi 4y oo Glo GRal331
g2 32lgs 039, 9 odne (50 BBl > L g Jolo
A2 S o Jb 1355 0 oo s 0 9 59w Jsb
LAZ S 295 o ol Silogus slogl s
55 o s, oo 45, it CDK S | s
Jsb > CDKL S abs po ;5 CDK2 b iplSs iyl w8
3l Slllas g5 0 J—ato joue 0 M 4 G2 51 sl
Jla_é celb A2-CDK1 L),JS._..; P 45" Llesls ul_..u.;
15 2 e 45 3950 BLI-CDKL sl s
[00] 39850 slarun slis (o3 5 oleg,S

5 e ljgy 03l ola oSl ledleiwl b Limgd cpl ,
L 350 slaonSon 8l slaie & (e a3 la)lile
Spbyw @ bgye (piiSSle &S )3 Sbls)l il
Joe Sy p (S o S 039 9 (5 p0 0dns

e §S e Spadls elw g pldl g e
PLK1, CCNBL, CCNA2, s ufigy & 1

1953 oyl 4w ya 4> (635 Lis BUBLB, CDK1
g ol lacdl ) lacnlyn (ol ol Colds adllas 5l
&b gxe TCGA 3 GTEX laosls jlodlazwl b Jlo
M3 oLl 1y oy 5 Jloys slacdly ;3 ol cogli
oy 3 (Lt TPM gibio  poi S il (Lol
b oot o] 48 3l s 55 (RZ+IA) loy] (Simsan
5o ol o Slas s K05 (sgw 3l Aitinn Y (Stiason
5 lgiee 1 sl o35 Jolas ¢ bl onimdylis
PLK1, CCNB1, CCNA2, BUBI1B, (sl wisgy
b gy dwgi b g a5 Sl Blial L CDK1
03laiwl 63g) g 0d%e (g0 sla by b dblio (gl Sloyd
Gl o g Bl ady 3 380 ol D oo dlgandiy 3,5
(2 15 sl By 3 ogdle g 39—5 IS 5 ploxil pre

b ams e ojlel ol 4 (o390 b g amd o 5,8 Coun 390
(2 (sl o (JoSJge 0418 geoS Sy lgied,
[¥F yolas i il sipe g DNA sl s
Sige Jsge 028 a2 LSy lpie @ |, (285 (I PLK1
S o Lyl 0135 o | DNA LS SiJliSw (sl paon
Jbo celys [¥Y] conoid plol (SuidlS (looslin | cas
> 29 PLKT 0018 )lee 3l oolizw | L FDA ol
ol 3 eomizmen [YA] canl 03,87 (b (98 by 058 o
neutropenia ,lss cogae JJdoa a5 Sl loys 55 gyl
dl.zb”b (55 yu— ).»] 4&.3'1).3 09)4; [¥e] cwl 0ais ealar
J9599,50 pgans 9 PLKL (glaosiss oo Jo (5550005
LogS sl geogs) g Logias Magygh (o5 Jio laglbop >
ol 5 o) Ken o Patterson [¥V-¥Y] cus 1ol o)
SlrosiiS)loe oS 5 4 bgipe (598 (6 yie—w 1 &S wlodls
B O 558 Ban b JssisSem (g L yesy s PLKL
sl Jslw Sl sles s cals o 39390 04D u.a_,.oi Sigue
b omizmen YY) 48 o Jos glise (slaliio b Sl yu
ol 38,5t s a8 e ulon i as e (S5 s
oo gl yorly 42 gy Vi) (ols S 5 (59l
o JUb (095909, (S > S San 6 9 b 9959,5ee
S9> i) oz & Cul (g5l 5 il o0 BUBLB
ol 2 B Jh— b 2 @i )3 Wapgigeg S ol
L g 2k e 5505 (KINGLOChOTE) )58 55 aieS' ) iy
236 0 et 28 (APC) LT i)l uShoS 0
JES 153 apgjsessS (b 5 S9> byl Caw b 3Shee
Cowl 0ad ()15 peiomed (Cawl 0ads 8l by 51 ol
OAd il 0 &S el gk sl 5] BUB1B
[¥A=0+ ] ol osd )]3S Calieo

5 g Mot b Joko 88 2 J 55wt S sboas
Colia |y Jolw b 2 oS olainBgn (ol yiudd
g S g 50, Alyh b WS e Jos WS e
) (2955 S g Wbl Laws 55 35 aly i
Las 5 (Cyclin dependent kinase) bCDK ajls

£ Journal of Health and Biomedical Informatics 2021; 7(4): 453-465


https://jhbmi.com/article-1-472-en.html

[ Downloaded from jhbmi.com on 2026-06-17 ]

Ol 9355 55kl

839 9 03%0 <5 0 SR pw 13 550 (S T gy A (o) 3

@'b).}é 9 ’SAW““
&S ol oa s &) 5 and (6l 9 S5 wdige

D g0 (1038 5 (6l wlw dlowg o

&lo (yo,le
2 (s8lio DLy oSz a5 Wil oo gu yal BNy
D)5 g9 g (! pogad

References

1. Mousavi SM, Gouya MM, Ramazani R, Davanlou M,
Hajsadeghi N, Seddighi Z. Cancer incidence and
mortality in Iran. Ann Oncol 2009;20(3):556-63.
doi: 10.1093/annonc/mdn642

2. Biglu MH, Somi MH, Ghojazadeh M, Tabatabaei S,
Alikhah H. Reflection of gastrointestinal cancers on
Iranian scientific publications indexed in international
databases (MEDLINE & Scopus). Terapevticheskii
Arkhiv 2015;87(15):200-8.

3. Mosavi-Jarrahi A, Mohagheghi MA. Epidemiology
of esophageal cancer in the high-risk population of Iran.
Asian Pac J Cancer Prev 2006;7(3):375-80.

4, Semnani S, Besharat S, Abdolahi N, Keshtkar A,
Kabir M, Fazel A, et al. Factors Associated with
Esophageal Cancer in the Southeast Part of the Caspian
Sea. Journal of Guilan University of Medical Sciences
2005; 13(52) :24-8. [In Persain]

5. Sanei MH, Saneie B, Mahzouni P, Chehrei A.
Comparison of histopathologic findings of non-tumoral
gastric mucus of patients with gastric cancer and
patients with chronic gastritis. J Shahrekord Univ Med
Sci 2007; 8(4):15-20. [In Persain]

6. Erkasap N, Ozyurt R, Ozkurt M, Yasar F, Erkasap S,
Ihtiyar E. The role of JAK/STAT signaling pathway and
TNF-0 crosstalk in human colorectal cancer. Gene
Reports 2016;3:1-4.
https://doi.org/10.1016/j.genrep.2016.01.002

7. Are C, Rajaram S, Are M, Raj H, Anderson BO,
Chaluvarya Swamy R, et al. A review of global cancer
burden: trends, challenges, strategies, and a role for
surgeons. J  Surg Oncol 2013;107(2):221-6.
doi: 10.1002/js0.23248

8. Saberi M, Minuchehr Z, Shahlaei M, Kheitan S. An
in silico method to identify key proteins involved in the
development of gastric cancer. Research in Medicine
2017;41(3):199-2009. [In Persian]

9. Cheshomi H, Matin M, Bahrami AR,
Ghaffarzadeghan K, Sharifi D, Rassouli F, et al. Human
esophageal  squamous cell  carcinoma  using
immunohistochemistry. ~ 17th  National &  5th
International Iranian Biology Conference; 2012 Sep 4;
Kerman: Shahid Bahonar University of Kerman; 2012.
[In Persian]

5y 58 ot g oy 3)90 b (oliaidl cla g
Iy b s, M@j b gy cpl g9y Slalllas doldl ol duel

&0 oylsS oiw > by calisee gloil yloys 8L (sl
A5k sl

10. Saito T, Kondo C, Shitara K, 1to Y, Saito N, Ikehara
Y, Yatabe Y, et al. Comparison of intratumoral
heterogeneity of HER2 expression between primary
tumor and multiple organ metastases in gastric cancer:
Clinicopathological study of three autopsy cases and
one resected case. Pathol Int 2015;65(6):309-17.
doi: 10.1111/pin.12290

11. Rischoff J, Hanna W, Bilous M, Hofmann M,
Osamura RY, Penault-Llorca F, et al. HER2 testing in
gastric cancer: a practical approach. Mod Pathol
2012;25(5):637-50. doi: 10.1038/modpathol.2011.198
12. Uhlén M, Fagerberg L, Hallstrém BM, Lindskog C,
Oksvold P, Mardinoglu A, Sivertsson A, Kampf C,
Sjostedt E, Asplund A, Olsson I. Tissue-based map of
the human proteome. Science 2015;347(6220).
doi: 10.1126/science.1260419

13. Kim O, Yoon JH, Choi WS, Ashktorab H, Smoot
DT, Nam SW, et al. Gastrokine 1 inhibits gastrin-
induced cell proliferation. Gastric Cancer 2016; 19(2):
381-91. doi: 10.1007/s10120-015-0483-2

14. Mao W, Chen J, Peng TL, Yin XF, Chen LZ, Chen
MH. Role of trefoil factor 1 in gastric cancer and
relationship between trefoil factor 1 and gastrokine 1.
Oncol Rep 2012;28(4):1257-62.
doi: 10.3892/0r.2012.1939

15. Xing R, Li WM, Cui JT, Xia N, Lu YY. GKN1
inhibits cell invasion in gastric cancer by inactivating
the NF-kappaB pathway. Discov Med 2015;19(103):65-
71.

16. Parsa N. Molecular and Cellular Basis of Human
Cancer. Journal of Cell & Tissue 2012; 2(4): 365-76. [In
Persian]

17. Gonzalez MW, Kann MG. Protein interactions and
disease. PLoS Comput Biol 2012;8(12):e1002819.
doi: 10.1371/journal.pcbi.1002819

18. Kann MG. Protein interactions and disease:
computational approaches to uncover the etiology of
diseases. Brief  Bioinform  2007;8(5):333-46.
doi: 10.1093/bib/bbm031

19. Safari-Alighiarloo N, Taghizadeh M, Rezaei-
Tavirani M, Goliaei B, Peyvandi AA. Protein-protein
interaction networks (PPI) and complex diseases.
Gastroenterol Hepatol Bed Bench 2014;7(1):17-31.

20. Zhou X, Menche J, Barabasi AL, Sharma A. Human
symptoms—disease network. Nat Commun

Journal of Health and Biomedical Informatics 2021; 7(4): 453-465 ££Y


https://doi.org/10.1093/annonc/mdn642
https://doi.org/10.1016/j.genrep.2016.01.002
https://doi.org/10.1002/jso.23248
https://doi.org/10.1111/pin.12290
https://doi.org/10.1038/modpathol.2011.198
https://science.sciencemag.org/lookup/doi/10.1126/science.1260419
https://dx.doi.org/10.1007%2Fs10120-015-0483-2
https://doi.org/10.3892/or.2012.1939
https://doi.org/10.1371/journal.pcbi.1002819
https://doi.org/10.1093/bib/bbm031
https://jhbmi.com/article-1-472-en.html

[ Downloaded from jhbmi.com on 2026-06-17 ]

‘Q)LQ;; D)Lo*:} cfg.'&.fb 2,93 draa um)

S 3 Comnd § 9 CeoVlaw Silo y9di] dloxs

2014;5:4212. doi: 10.1038/ncomms5212

21. Barabasi AL, Gulbahce N, Loscalzo J. Network
medicine: a network-based approach to human disease.
Nat Rev Genet 2011, 12(1): 56—68.
doi: 10.1038/nrg2918

22. Lin WC, Kao HW, Robinson D, Kung HJ, Wu CW,
Chen HC. Tyrosine kinases and gastric cancer.
Oncogene. 2000;19(49):5680-
9. doi: 10.1038/sj.0nc.1203924

23. Gottlieb E, Tomlinson IP. Mitochondrial tumour
suppressors: a genetic and biochemical update. Nat Rev
Cancer 2005;5(11):857-66. doi: 10.1038/nrc1737

24. Pavlopoulou A, Spandidos DA, Michalopoulos I.
Human cancer databases. Oncol Rep 2015;33(1):3-
18. doi: 10.3892/0r.2014.3579

25. UniProt Consortium. UniProt: a worldwide hub of
protein knowledge. Nucleic Acids Res
2019;47(D1):D506-D15. doi: 10.1093/nar/gky1049

26. Shannon P, Markiel A, Ozier O, Baliga NS, Wang
JT, Ramage D, et al. Cytoscape: a software environment
for integrated models of biomolecular interaction
networks. Genome Res 2003;13(11):2498-
504. doi: 10.1101/gr.1239303

27.Wu G, Feng X, Stein L. A human functional protein
interaction network and its application to cancer data
analysis. Genome Biol 2010;11(5):R53.
doi: 10.1186/gb-2010-11-5-r53

28. Chin CH, Chen SH, Wu HH, Ho CW, Ko MT, Lin
CY. cytoHubba: identifying hub objects and sub-
networks from complex interactome. BMC Syst Biol
2014;8 Suppl 4(Suppl 4):S11. doi: 10.1186/1752-0509-
8-S4-S11

29. Schivo S, Scholma J, Wanders B, Camacho RA, Van
der Vet PE, Karperien M, et al. Modeling biological
pathway dynamics with timed automata. |IEEE Journal
of Biomedical and Health Informatics. 2013;18(3):832-
9. doi:10.1109/JBHI.2013.2292880

30. Petryszak R, Keays M, Tang YA, Fonseca NA,
Barrera E, Burdett T, et al. Expression Atlas update—an
integrated database of gene and protein expression in
humans, animals and plants. Nucleic Acids Res
2016;44(D1):D746-52. doi: 10.1093/nar/gkv1045

31. Pracharova J, Saltarella T, Radosova Muchova T,
Scintilla S, Novohradsky V, et al. Novel antitumor
cisplatin and transplatin derivatives containing 1-
methyl-7-azaindole: synthesis, characterization, and
cellular responses. J Med Chem 2015;58(2):847-
59. doi: 10.1021/jm501420k

32. Dominguez-Brauer C, Thu KL, Mason JM, Blaser
H, Bray MR, Mak TW. Targeting mitosis in cancer:
emerging strategies. Mol Cell 2015;60(4):524-36.
doi: 10.1016/j.molcel.2015.11.006

33. Patterson JC, Joughin BA, Prota AE, Mihlethaler T,
Jonas OH, Whitman MA, et al. VISAGE reveals a
targetable mitotic spindle vulnerability in cancer cells.
Cell Syst 2019; 9(1): 74-92.e8.
doi: 10.1016/j.cels.2019.05.009

34. Elia AE, Cantley LC, Yaffe MB. Proteomic screen
finds pSer/pThr-binding domain localizing PIk1 to
mitotic substrates. Science 2003;299(5610):1228-31.
doi: 10.1126/science.1079079

35. Elia AE, Rellos P, Haire LF, Chao JW, lvins FJ,
Hoepker K, et al. The molecular basis for
phosphodependent substrate targeting and regulation of
Plks by the Polo-box domain. Cell 2003;115(1):83-95.
doi: 10.1016/s0092-8674(03)00725-6

36. Alexander J, Lim D, Joughin BA, Hegemann B,
Hutchins JR, Ehrenberger T, et al. Spatial exclusivity
combined with positive and negative selection of
phosphorylation motifs is the basis for context-
dependent mitotic signaling. Sci Signal 2011; 4(179):
ra42. doi: 10.1126/scisignal.2001796

37. Archambault V, Glover DM. Polo-like kinases:
conservation and divergence in their functions and
regulation. Nat Rev Mol Cell Biol 2009;10(4):265-
75. doi: 10.1038/nrm2653

38. Bruinsma W, Raaijmakers JA, Medema RH.
Switching Polo-like kinase-1 on and off in time and
space. Trends Biochem Sci 2012;37(12):534-42.
doi: 10.1016/j.tibs.2012.09.005

39. Dohner H, Libbert M, Fiedler W, Fouillard L,
Haaland A, Brandwein JM, et al. Randomized, phase 2
trial of low-dose cytarabine with or without volasertib in
AML patients not suitable for induction therapy. Blood
2014;124(9):1426-33. doi: 10.1182/blood-2014-03-
560557

40. Dohner H, Symeonidis A, Sanz MA, Deeren D,
Demeter J, Anagnostopoulos A, et al. Phase Il
Randomized Trial of Volasertib Plus Low-Dose
Cytarabine (Ldac) Versus Placebo Plus Ldac In Patients
Aged >65 Years With Previously Untreated Aml,
Ineligible For Intensive Therapy. 21st Congress of the
European Hematology Association; 2016 Jun 9 - 12;
Copenhagen, Denmark: Haematologica; 2016. p. 185-6.
41. Weill LM, Hugle M, Romero S, Fulda S. Synergistic
induction of apoptosis by a polo-like kinase 1 inhibitor
and microtubule-interfering drugs in E wing sarcoma
cells. Int J Cancer 2016;138(2):497-
506. doi: 10.1002/ijc.29725

42. Hemmerich J, Noack S, Wiechert W, Oldiges M.
Microbioreactor systems for accelerated bioprocess
development. Biotechnol J
2018;13(4):e1700141. doi: 10.1002/biot.201700141
43. Czaplinski S, Hugle M, Stiehl V, Fulda S. Polo-like
kinase 1 inhibition sensitizes neuroblastoma cells for
vinca  alkaloid-induced  apoptosis.  Oncotarget
2016;7(8):8700. doi: 10.18632/oncotarget.3901

44. Grosstessner-Hain K, Hegemann B, Novatchkova
M, Rameseder J, Joughin BA, Hudecz O, et al.
Quantitative phospho-proteomics to investigate the
polo-like kinase 1-dependent phospho-proteome. Mol
Cell Proteomics 2011;10(11):M111.008540.
doi: 10.1074/mcp.M111.008540

45, Santamaria A, Wang B, Elowe S, Malik R, Zhang F,
Bauer M, et al. The Plkl-dependent phosphoproteome
of the early mitotic spindle. Mol Cell Proteomics 2011,
10(1): M110.004457. doi: 10.1074/mcp.M110.004457
46. Wynne DJ, Funabiki H. Kinetochore function is
controlled by a phospho-dependent coexpansion of
inner and outer components. J Cell Biol 2015; 210(6):
899-916. doi: 10.1083/jch.201506020

£7Y Journal of Health and Biomedical Informatics 2021; 7(4): 453-465


https://doi.org/10.1038/ncomms5212
https://dx.doi.org/10.1038%2Fnrg2918
https://doi.org/10.1038/sj.onc.1203924
https://doi.org/10.1038/nrc1737
https://doi.org/10.3892/or.2014.3579
https://doi.org/10.1093/nar/gky1049
https://doi.org/10.1101/gr.1239303
https://doi.org/10.1186/gb-2010-11-5-r53
https://doi.org/10.1186/1752-0509-8-s4-s11
https://doi.org/10.1186/1752-0509-8-s4-s11
https://doi.org/10.1109/JBHI.2013.2292880
https://doi.org/10.1093/nar/gkv1045
https://doi.org/10.1021/jm501420k
https://doi.org/10.1016/j.molcel.2015.11.006
https://dx.doi.org/10.1016%2Fj.cels.2019.05.009
https://doi.org/10.1126/science.1079079
https://doi.org/10.1016/s0092-8674\(03\)00725-6
https://dx.doi.org/10.1126%2Fscisignal.2001796
https://doi.org/10.1038/nrm2653
https://doi.org/10.1016/j.tibs.2012.09.005
https://doi.org/10.1182/blood-2014-03-560557
https://doi.org/10.1182/blood-2014-03-560557
https://doi.org/10.1002/ijc.29725
https://doi.org/10.1002/biot.201700141
https://dx.doi.org/10.18632%2Foncotarget.3901
https://doi.org/10.1074/mcp.m111.008540
https://dx.doi.org/10.1074%2Fmcp.M110.004457
https://dx.doi.org/10.1083%2Fjcb.201506020
https://jhbmi.com/article-1-472-en.html

[ Downloaded from jhbmi.com on 2026-06-17 ]

Ol 9355 55kl

839 9 03%0 <5 0 SR pw 13 550 (S T gy A (o) 3

47. Bairoch A, Apweiler R, Wu CH, Barker WC,
Boeckmann B, Ferro S, et al. Nucleic Acids Res.
2005;33(Database issue):D154-9.
doi: 10.1093/nar/gki070

48. Zhuang L, Yang Z, Meng Z. Upregulation of
BUB1B, CCNB1, CDC7, CDC20, and MCM3 in Tumor
Tissues Predicted Worse Overall Survival and Disease-
Free Survival in Hepatocellular Carcinoma Patients.
Biomed Res Int
2018;2018:7897346. doi: 10.1155/2018/7897346

49. Ding Y, Hubert CG, Herman J, Corrin P, Toledo
CM, Skutt-Kakaria K, et al. Cancer-Specific
requirement for BUB1B/BUBR1 in human brain tumor
isolates and genetically transformed cells. Cancer
Discov 2013;3(2):198-211. doi: 10.1158/2159-
8290.CD-12-0353

50. Fu X, Chen G, Cai ZD, Wang C, Liu ZZ, Lin ZY, et
al. Overexpression of BUBILB contributes to
progression of prostate cancer and predicts poor
outcome in patients with prostate cancer. Onco Targets
Ther 2016;9:2211-20. doi: 10.2147/0TT.S101994

51. Santamaria D, Barriere C, Cerqueira A, Hunt S,
Tardy C, Newton K, et al. Cdk1 is sufficient to drive the

mammalian cell cycle. Nature 2007;448(7155):811-5.
doi: 10.1038/nature06046

52. Fang Y, Yu H, Liang X, Xu J, Cai X. Chkl1-induced
CCNB1 overexpression promotes cell proliferation and
tumor growth in human colorectal cancer. Cancer Biol
Ther 2014;15(9):1268-79. doi: 10.4161/cht.29691

53. Hayward D, Alfonso-Pérez T, Cundell MJ, Hopkins
M, Holder J, Bancroft J, et al. CDK1-CCNBL1 creates a
spindle checkpoint—permissive state by enabling MPS1
kinetochore localization. J Cell Biol 2019;218(4):1182-
99. doi: 10.1083/jcb.201808014

54, Dong S, Huang F, Zhang H, Chen Q.
Overexpression of BUB1B, CCNA2, CDC20, and
CDK1 in tumor tissues predicts poor survival in
pancreatic ductal adenocarcinoma. Biosci Rep 2019;
39(2): BSR20182306. doi: 10.1042/BSR20182306

55. Crncec A, Hochegger H. Triggering mitosis. FEBS
Lett  2019;593(20):2868-88. doi: 10.1002/1873-
3468.13635

Journal of Health and Biomedical Informatics 2021; 7(4): 453-465 \id


https://doi.org/10.1093/nar/gki070
https://dx.doi.org/10.1155%2F2018%2F7897346
https://doi.org/10.1158/2159-8290.cd-12-0353
https://doi.org/10.1158/2159-8290.cd-12-0353
https://doi.org/10.2147/ott.s101994
https://doi.org/10.1038/nature06046
https://doi.org/10.4161/cbt.29691
https://doi.org/10.1083/jcb.201808014
https://dx.doi.org/10.1042%2FBSR20182306
https://doi.org/10.1002/1873-3468.13635
https://doi.org/10.1002/1873-3468.13635
https://jhbmi.com/article-1-472-en.html

[ Downloaded from jhbmi.com on 2026-06-17 ]

Journal of Health and Biomedical Informatics
Original Article Medical Informatics Research Center
2021; 7(4):453-465

Investigation of Network of Proteins Effective in Esophageal, Gastric and Colon
Cancers and Determination of Key Common Proteins Using In Silico Method

Allahyari Fard Najaf'*, Davari Afrooz?, Karbalaei Atiye®, Zamani Mohammad Reza*
* Received: 2 Jan 2020 * Accepted: 2 Mar 2020

ﬂntroduction: The prevalence of gastrointestinal cancers, especially gastric and colorectal cancers,

is increasing. Gastric cancer is the most common gastrointestinal cancer in Iran and the age of
esophageal and colon cancers onset has decreased in Iran. Therefore, it is important to study the
factors and proteins involved in these cancers. Use of computational tools is an effective way to study
protein networks and identify the important proteins involved in these diseases.
Method: At first identified proteins from esophageal, gastric and colon cancers were extracted from
relevant databases and articles; then, the Protein-Protein Interaction (PPI) networks were mapped and
analyzed for cross-linking and determination of key proteins using servers and software such as
STRING 11.0, Cytoscape 3.7.3, NDEXx 2.4.3, and UniProt. The CentiScaPe 2.2 plugin was used by
examining the centrality indices (Betweenness, Closeness, Degree) and the CytoHubba plugin was
used by different centrality indices for determination of the key nodes and the central common
proteins. Finally, after investigation of the expression profiles of proteins with high centrality indices
using GTEX v8, Expression Atlas, and GEPIA2, the final common proteins were determined in all
three cancers.
Results: The results showed that PLK1, CCNB1, CCNA2, BUB1B, and CDK1 proteins are the
central common proteins in all three tissues. These proteins are highly correlated (R => 0.8) with each
other and have significant expression differences in normal and cancerous tissues.
Conclusion: PLK1, CCNB1, CCNA2, BUB1B, and CDK1 proteins can be used as diagnostic and
therapeutic markers for esophageal, gastric, and colon cancers. Further studies on these proteins will
have a bright future for the treatment of various types of gastrointestinal cancer.
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