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-(Aoki et al., 2011) (genes

Foveolar ) daadll Jall slehs aPlgule & MUCSAC uas iy LS
Ly dald) sadll (Mucous neck cells) daklaadl Lzl LAY, (epithelium

.(Zhang, et al., 2015) saxall oy Vs (any 4 Juasy MUCSAC (e il

Sex determining region Y/-box) (sl sasall sl dale el
iall eSS aldeall e daall e & ) (transcription factor/SOX2
daapll salely (ApOptosis) zenall <isally (Proliferation) iills (Embryogenesis)
Llally ((Tissue homeostasis) dswdy! ity (Cellular reprogramming) ksl
au «(Undifferentiated adult stem cells) sulaadl e G0 dedl) WD e
Gllaadl o waall o 0l dai cdopdil) lilhpudl g waadl 4 SOX2 oo il
Otsubo et al.,) sasd) Gy 3 apsll culS pas Ciillagy SOX2 ol (e Slad dogual)

.(2008



daszal) Js¥) Juadll
The aim of the study dhall e ciagl) L1.1

empall dcagall demaall iyl e spuall Jabs VAl dull g
o AL eyl ilawdsl) and o lia aibasl el aniig saeal) GUapess Guliadl)

14y ):1:11.’.45\ c\)_;\ B)EN e I'SJLM\ Z\.Cw

Oyl BlaY) die Sl guel Jemnd A Ayl Al il vl
Al Barall daaly Lgasjlaag
a®ley SOX2 5 MUCSAC, CDX2 (3o S elie oawibiasll juaill anis @
<l 4absadl (Clinicopathological parameters) ducayall 4yl cilyigally
L) £le¥) ¢ el (AQE) ney (Gender) ouis ey saxall Glayw dlall
Grade ) a8l ks 4a0 «(Histopathological types of tumor) a sl duca yall
Lglaalll 52221) Llal (Depth invasion of tumor) aysh s3¢ s« «(Of tumor
wsll sl il Wlas ) dilayL (Lymph nodes involvement)

-(Stage of tumor/TNM)
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Literature review galyll ga)piul .2

The stomach 8l 1.2

(Embryonic development) sl ¢Sl e aal)ll g saa¥) 8 Baeall J<im

(Primitive foregut) sl <L) oadl e Jslaia Bhae Lme i <5 e
& paga M (Grand et al., 1976) plud) goas¥) dilgd Sleil) lgaiagay Lgl<a 32l
«(Diaphragm) jalall Claall cas phall (e (yall dazliall dalall Jid goladl g3l
Lydl dzbaidly (Epigastric region) (ddswydll dehidl) Laee J& dihaiall s sy
e Ol B2 S L( Sadler, 20155 Moore et al., 2014) (Umbilical region)
sy ((Corpus) awall ((Fundus) ¢ &l «(Cardia) sl @ ooy dmyin hlia o)
Cardial ) 45 daudll L (poasd e saeall (geins WS «(Ellis, 2006) (Pylorus)
Lol yal) Byalall s (hiiyales (Pyloric orificea) dwlsdl dasalls «(orificea
s S «(Pyloric sphincter) dulsdl 3yalells «(Esophagogastric sphincter)
Greater ) »SYI <LaiWly (Lesser curvature) ra¥) elatyl cpelisil e
Mescher, (2016) <Seeley, (2004) (. < S5 a8y (Ellis, 2011) (curvature

tshy Aty lish aul (e Al Baxall Jlas o) Standring, (2016) 5
:Mucosa layer daladl dakl .1.1.2

dasiall ((Mucosal epithelium) ddlalaall slehall (o daudall sda (s
Bledall ¢ysSm (Mascularis mucosae) ddalaa) Zilaally (Lamina propria) lusY)
e daadl e ggian (Simple columnar cells) daww dagee WA (e dadalaldll

Gastric pits or ) e jiall e x sanall Caga sa siaally dual jiall 4 gV el
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Zx:mjl.&.d WAy el LA:. N eb'a T O Bled dal) daall Wl c(FOVGOIae

o Sl ((Mast cells) 4uwa WA «(Plasma cells) 4wl WA «(Lymphocytes)
s (Simple tubular) dawall Luull (Gastric glands) doaeadl 2l Clasad (0 22l
Mascularis ) bl Ll dahll ) sa (Simple branched) ddawe dcjiie
LAY «(Mucous neck cells) dudalaall duaiall WA (e doaaall 202l Callis «(mucosae
«(Chief or zymogen cells) 4wl WAl «(Parietal or oxyntic cells) 4laal
O callmd dalaal)l dlasl) L) o(Enteroendocrine cells) slecall dugeall LAl

-(Semrin and Russo, 2015) (Smooth Muscle Fibers) elalall dliasl) Caluly)

:Submucosa layer ddaladll st dakll 2,1.2
Legl Ao ggad ¢(Loose connective tissue) <lSia alia mawd (o ST
«(Collagen) Lighaall LN e ains cdaadlally dagliall LAY (o Cilrandy digen

.(Meisseners plexuses) duasll jiwle jilica e Suzd ((Elastin) dalaall cald¥lg
:Mascularis externa layer ds,lall dlcaall 42kl 3.1.2

Ay Clalanl A Ay eledal) dliasll ALY (e 428 caliada ED e Al
(Circular) 4yl (Middle) Aswsll «asill (Longitudinal) ddsh (Outer) duslal)
Joranll C‘wi Bpia gt a ciipll (Oblique) bl (Inner) adalally eyl

.(Mescher, 2016) (Auerbach’s plexus)
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:Serosa layer alaadl) 42kl 4.1.2

augiall Blelll e dnb slie dla g e &) dkb e ble
«(Sequamous cells) duiiall LIAN (e asly Cha (e 4al3all (Mesothelium layer)
.(Semrin and Russo, 2015)
Gastric Carcinoma (GC)  saxall lapw 2.2

Malignant ) dulaydl WAl oandall je geill o 8l Cuwd (aye sag
OSass Ll Bagasall dpaaall aal (e Lol (ganall Jalaal cliall o Lim U (cells
Lbladl cad clphll ) sl s Gpsag dan o) il cliall & jesy )
o) (G SIS (GAY) Byslaal) elme¥) I iy o) (San sl shing dolinally

(Kumar et al., 2013) aUsslly ¢ Leall ¢dslaalll szl

Epidemiology of gastric carcinoma Barall layw 4xilig 1.2.2
Lung ) &80 glajw e legpd Slilhyudl glil A1 Guald aaall (U 2a

Colorectal ) asiwddl Gslsdll sy ¢(Breast cancer) aill glaye <¢(cancer
cligll &Ell cually « Vgl Je (Prostate cancer) «bicgal glayes «(cancer
reng %82 dasig dlls 782,685 sliy b ol 4 3 Allall Joa sl daleial
International Agency for Research on) glayudl éalasy daleall AN cfyas
World Health Organization ) dwlla)l daall dadaie ) 4xll (Cancer/ IARC
Bray et al., 2018) saedl oy suaa Ala Gole (ylile dinnd & Lisis (/WHO

—-90 Zww (Adenocarcinoma) saeell daall slehll sy (<& (Hwang, 20185
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Awad et s Carvalho et al., 2016) @AY saxall (Uaje <V ares om0 (0 %95

.(al., 2017
eyag A8,all Lygl copall (oLl A Baral) GUajes LLaD] c¥ase el cilaa
L) ddladdly Zojall Liujdl Gydy Jled cbud aging A)lae dungially ol Sipal e
&t Lla¥) s e Wl (Shen et al., 2017 5 Smyth et al., 2016) Liljuly 15l
Oe laaly Y I dwpdl Jealh d5lke dadipe 4 Lla¥) duw Gl dwpad) Jall
B ¢l 3l iy Glacy bl Gulacald b BN s AN (oY) 8ydiall il
dilas) AY Gy Ghall & W «(PHIC-MOH, 2015) mludl 3Sl) (iny ki dlg
Bysdially 2013 sl (Iraqi Cancer Registry/ ICR) hall (Uayall Gudaa (30 8)3ba
co Al £ Banall lapes Jinl 328 2016 alad Al Aaall Blis) (gyiaad) oyl b
By «(%3.67) 881 Jsa Aawsall eV 2o cialy 3 (GAY) anal) cilillajs oen O
Alls 378 caaly SV 3 Laiy Ala 503 adlsy el oS3 (o) Alasdl) e 220 culs
Caaly GBI oS Alal duw ) ) Aidlal) Ll sasl @il (ICR, 2016)

.(Al-Bahrani and Al-Bahrani, 2014) 1:1.6 s~

Etiology of gastric carcinoma  8azall (jla daba¥) Cilasa 2.2.2
@ 09 W U O S Lgmaen s A Jalse Bam Baxall Ollajus sk Jasiyy

gt (el patle il ey Gl 138 sl

: ) Gemn tEnvironmental Factors duad) Jalgad) 1.2.2.2
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Gender and age _aally gwiall .1.1.2.2.2

@Y canall Hhaia dap g Guiall s Bl glajes LlaY) Ve Calids

& Oaeind) SIS jeall 8 a3l e dla) dla) Jare o) WS YT ) dacally )oSAl)
(Yuetal, 2013) Allal) elail aoes

alaiall bl i) paai.2.1.2.2.2
Cigarette smoking and Alcohol abuse
s Laga Dgd Joasll iy ol iy (Tobacoo) aill cpaail o) aag

(Cheng et al., 2016 s Karimi et al., 2014) saxall (Uayn Lla¥) jlad a3
Dietary factors duila) Jajsad) .3.1.2.2.2

«(Dried) 4asall ((Smoked) daaal) ¢(Salted) daledl 45130 Slagll Jolis
Dad 5 il cluilly Jal) ol2ally «(Red meat) shesll aoalll ((Grilled) 4l
sl o) O (A sanal) Glhajes LLaY) jld e 03 B juadlly aS)edll $Digiul 4B e
R-) 0l g (C, A) 52uU saliadl cilbiad) caSlgally jpadll (e 80S il
call e pehat i e ead ) Ses (Folic acid) «llsdl (=alsg (carotene
.(Sitarz et al., 2018 s Danyal, 2015 ¢<Nomura et al., 2003)
Obesity ailad) .4.1.2.2.2

by (Al Basall (o Adbal) $lg¥) Jganad 5yshadll Jalse (san) dilall a3
«(Gastroesophegal reflux disease/GERD) iyl (saeall glai¥) iaye ol
b b asy 3 «(Barrett's esophagus) <uwb sope Ll (cag) (o s
@l glas V) e (Gastric cardiac carcinoma) (sasall (salsall ooyl LlaY)

Crew and Neugut, ) 4wl Glad) (aidll 4 cieall ) olaji (GERD)


https://www.ncbi.nlm.nih.gov/pubmed/?term=Sitarz%20R%5BAuthor%5D&cauthor=true&cauthor_uid=29445300
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Body Mass ) awall A5 Ji5e 50L) G (58 byl g (Fan et al., 2017 5 2006

Kim et al., s Chen et al., 2013) sasdll JUayws 4Lyl ki (Index / BMI
.(2015
Occupational exposures dgall paxil) .5.1.2.2.2

(Dlilbyadly alel) (e LIS Sl Aoy daall 8 Laga 1ysd deall diyy el
Ggall Glelia (Refining) Losill (Coal) asdll anlia (B cplalall o) 239 3
«(Wood) «iall jle A praseidls «(Rubber) Lsdl ((Cotton) ol «(Wool)
Aioyall Lol Galpe¥h Llal¥) kil daye JS) aa (Silica) Silulls (Iron) sl
cpaaill A Gampanll o)y o(Diffuse type) séiall gl oo sanall Uapug 20 (Ua
Barall (Uajes bVl Adlas) e lay o) (Ko (Asbestos) (usiwalls (Mining)
Boccolini et al., s Santiban’ez et al., 2012) (Intestinal type) (gy=al) 5l (10

(2014

GAY) dlaiaall 5y ghadl) Jalge .6.1.2.2.2
Other potential risk factors

sl saxall ¢ a35Y) ((Previous gastric surgery) dalad) saed) dsln Jid

Female ) LY dawiall Clisesedl <(Physical activity) ol Llaill 4 ((GERD)
Non steroidal anti-) Lagyiull e ClgPd saleaddl sV ¢(sex hormones
»3 < (Radiation exposure) ¢id (=sally (inflammatory drugs/NSAID
Lee etal., ) sasall oy LlaY) jlad (e 05 GA) dldna JalgaS a0 Lyt g V)

.(Kimet al., 2018 s Kong et al., 2016 ¢2013
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4ab)yal) duayal) Lig Y .2.2.2.2
Associated pathological conditions
Helicobacter pylori (H. pylori) 4ulsa) 4slalls 4la¥) .1.2.2.2.2

saall (U peer LD ]l L) as) H. pylori dudsall Lskally Zula) e
International Agency for Research on ) ¢lajywll calasy ddgall AN Cadia g ¢
iall e oyl Sluse Gaia H. pylori 4ulsdl L5kl 1994 .l (Cancer /IARC
elsell Al (o)< olal Al )5S dagin a5 «(Class 1 carcinogen) (oY1 dsal )
bl slaall @laa) 8 sl Ll 6-4 dbia 3Saia (Microaerophilic) Julal)
J<ally ¢« 3$al 4 (Coccoid) (gl JSEl GulKi LysSll oda Cilpanien 2algH Saeall
n IS (G pala¥l dsas e Joguall o Al CablY) vie (Bacillus) (syanl
Lla¥) aee alyw L (Marshall and Warren, 1984) (mial)) side V5 5aeall
&) Slelasy) judiy caliall WS 860 dagis jeal) 238 aa H. pylori duled) 45kl
Oty L) ¥ ars ageal Aoy H. pylori dulsd) Lslal (g9am pnbiad) (alad¥) o
Kirshners et al., 2015 s Lazar, 2013) (gsaall cmbadl) e palid¥h 45l sandll
.(Alsamara et al., 2018 5 Rivas-Ortiz et al., 2017¢
el (HCI) clijslSs yngll imela 2aSs (il LSl odgy ala) ooy
H. pylori Zulsdl Zuglall Jean a3 Lglad adle 4 g Lee dulaall LAY U8 (g6
Lisal A (Urea) Lpsll iy il (Urease) uysadl sl 51AL agih sasall Caga )
bug Whla) (25 Lee doaeld Ualugl 223 2229 (CO,) Oa)lSI auaSy) iy (NH3)
(AY) LIS gl AR saeall Gmeny BEY g8 1Y Deal Lucadall Jaley (g

«(Catalase) bl wnlS AV GlaiV) e doall zam Ll 4y 13a ) ddlayl
= - (Gon 2
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Shed Glaal 4w Al (Phospholipase) Jaulsiwsdlls (Protease) gl sl

ahis) diey cdylghll LAY 8 1) o lee el dohladl) didall @lip)lSy
sl die pii (adt Gt Lalgu) Bae e daladll dadall H. pylori dulsdl 4kl
JA dale BaLS (ga) Al Lilugy ((Chemokines) li€gas 7Y Carcadll WA
Sl myly  «(Tumor  Necrosis  Factor — alpha/TNF-o) W&l o)l
((laalidly dlaal) LAY dulealy) WA s 33 ) (Interleukins/IL1b and 1L.8)
«(Nitrites) cuyall ) (Nitrates) «lpll (Metabolize) <Disul Lyl sda a8
Meyer-) (N-nitroso) el cowd GUayall duwadl CUSHall (o degane JSE 228
O aall Ll oda cliia WS (Stewart and Wild, 2014 5 Rosberg et al., 1996
s abias sl dually Lgall pailedll e wall dpds Al (Strains) <YL
Ol e Jo¥) ccliall e cpeg B ClDEa) agag daim @l (Virulence) Leighea
ok e Jggeadl 2 (Cytotoxin associated gene A/cag A ) duglall Luawdl (3d))al)
Vacuolating cytotoxin) (sssdll (golall acdl (s ged (G Goall Wl saxall Gy
Clsad JS& o g 435S Caay arall da )8 Jouan oo Jgeal) 2005 (gene/vacA
Lanall Blehall WIAT eyl gl i ) a5 e (Pores) wusiis) (Vacuoles)
Rivas-Qrtize et al., s Piazuelo and Correa, 2013 ¢Queiroz et al., 2013)
(2017
Epstein-Barr Virus (EBV) b ¢plidal (ugpld .2.2.2.2.2

oaeall clug pld 3a) g8y (Herpesviridae) gups il dbile ) <

ale 4aiay & (Deoxyribonucleic acid /DNA) (uanSs¥) (agiia Shsnlil (5ol
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4l ey (JAcome et al., 2016) Epstein and Barr gl 8 o 1964

Ol gy e cagibin (e BSll daliall (P cpallll e allall S (e alanl
Jhadl Jaes Jo bbbyl (e ok e 530 (Epstein-Barr Virus /EBV) L
Burkitt) Lsal =S5 Uaye ((Nasopharyngeal carcinoma) asaldl ) syl
Jha et al., 2016) (Hodgkin lymphomas) ¢Ssase (gslealll (Uayudl «(lymphoma
.(Niller and Bauer, 2017 ,
i) saxall Uy (EBV) b culidil gty iyl 53nal (lapes Cipey
Epstein-Barr associated Gastric Carcinoma Virus/) L cpids  (ug pla
Ob i Gegyle bl el gledall LIAT sl el (e 56 ((EBVAGC
Ber Cubadll GalddV) ol 2 a8y Gadl) Lially duasdl 4ailady e (EBV)
Opbad) i 45)ae %10 on Doy 53l Oy LY Gacsd agaal 35 Gag ldl
Lea ) duiy (%33) anall pemg (%58) sanall 3l vy oS 8 legud ) say
b V) GaldaY) Cuemy ¢ el g5i Banal) ()lhapess Jasiy LS ¢(%9) sanall Jle oo
.(Abe et al., 2015 5 Nishikawa et al., 2014)
Gastric ulcer aall 4a 8 .3.2.2.2.2
Gl lalae dle  Jslmy H. pylori duledl sl Lla¥)
Lnad) sl Juanty cdoanall dnjill Jyeand Gatiyll cuad) L (NAIDS) Loy
Baall Jlaad dplalial) daukall B5anl siag (Superficial epithelial) dalawdl 5lehall 8

Glaball (e aaall i o(Peritoneum) Gleaall clie cuaai of (Ko Csll g e aay
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¢ (Duodenal ulcer) syie AV dnjiy saadl dajp Osbadll paldd¥) o)

-(Segaard et al., 2016 s Kumar et al., 2013) saxall jlayuw Lo <) llaial
Chronic atrophic gastritis ¢sll & gadall sarall gl .4.2.2.2.2

WA Zlil s bee sand) laad Jlaadl clial) Cuay gl s
WAL sy jgena (M (55 Lee dylaall WAL iy dahaliall dapdall ) dulgaly)
S3xall (aaadl I & (alias) Jeas @l daiig dgrall daaVh ledlanals dareal) 4022])
sl (G cells) o> WA mam hajd & 82l «(Intrinsic Factor/ IF) Jslall dalally
Gaiall (gysaall samall Qe Jie ((Hypergastrinemia) oSl ¢sass 3hil dus
Kumar et al., 2013) gsaall gsill sanall (layen Llad dagall Al SS) e
.(Benbrahim et al., 2017,
Gastric polyps dssall () cludgd) .5.2.2.2.2

ehs¥) S8 e ety Baeall LAl L) (358 JSEm LAY e IS ge e
N pge o) LELES) 2asy (golell aungll lanll Guh e LElES) Ay clegud samal)
Benbrahim et al., 2017) (Malignant potential) ¢ayeal) dul<a) ellia lgia (sl

.(Mahachai et al., 2018 5

Gludsdl e %10-6 K&y (Adenomatous) e ) ciludsll sda Cavad
Hyperplastic ) goill Jaj cladss W ¢ Slayad) Joail) o dille 3508 @iy dpnaal
L) ¢(Carmack et al., 2009) datdia Ghayed dulal cildg %80-75 JS&sé (polyps

Lalll gl «((Hamartomatous polyps) dulalll cluledlS claledl o glet¥) 4k
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(Heterotop polyps) salell «lulsdly «(Inflammatory fibroid polyps) dulel)

.(Mahachai et al., 2018 s Islam et al., 2013 ) iUayull Joaill Ao ZLGE Lg] b

Genetic Factors el Jalgadl .3.2.2.2
sl iy Adlal) gl .1.3.2.2.2
Family history and genetic predisposition

10%_ «(Sporadic) d8ia a3 saaall Glajyus lila¥) e %90 Jls= llia
oaladY) b ang B lile sl b byl (e %3 e J8 (Hereditary) se
B N cirall e sl Gl LLaY) Lllaal agdl dap Ll myl agadd Gl
.(Choi and Kim, 2016) gl Jlile )t agadl Gad (ol (alady) Calaal
Pernicious anemia/PA (cuwall) Jusl) aal) a8 .2.3.2.2.2

(eSS dadi Jeasy (Autoimmune disease) 4sldll delidl (alyal aal a9
(IF) Aol Qelall z ) e Aggunally sanall Aillay 3 Apylaad) WIAY aca dgage daca
daiig Wysein B o Lee (Cobalamin/Byy) oae¥LsS (el (aliaicd (5)g pall
Grsaall adall Barall gl pe Allad) 228 Lasipig Bpp (pelid 4 pali Jgeas dlld
Kumar et al., 2013) (Autoimmune Chronic atrophic gastritis) sl e Ll
S8 e cdusl sl E (e gl cpdll GaliiY) o) aag o(Santiago et al., 2015
(ACSM, 2017) s2aall (dapess dladd duiaye
Genetic polymorphism il sl JIK&N) ams .3.3.2.2.2

VOO dae e UL dalod) claSslmy) clual 4800 JIKEY) s

LU o IL-1B 31 T/Cs IL-1B -511C/T) 1 sl &dls Llal) yeasl


https://www.sciencedirect.com/science/article/pii/S2254887415000272?via%3Dihub#!
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CSal O 4561 Jalad¥) 2axs ((IL-8-845T/C 5 IL-8- 251/T) 8 (Sl midU 48)51)

(TNF-a -308 A) Wl 4)gll a5 Jalal &)l Lla¥) a3 (IL-10-592C/A) 10
Interleukin 1 receptor +/IL-1RN/2) 1 cpSsli¥) daiesal Alyll Jaaill ) diLa¥l
N ana e 03 H. pylori duled) doskadl LLadd Jad 2< Lealul 2y Al (antagonist

‘Lee et al., 2013) sandl Glajw () 2 Lad ehaitn Al owal) @l Jguas

Abbasian et al., 5 Du and Goa, 2017 ¢Ang and Fock, 2014 <Chiurillo, 2014
(2018

Development of gastric carcinoma Banall lUajw gl 3.2.2
e 1975 ale & (Correa and coworkers) aicleas LysS allall - sl

dyas I g2 Al clghall oo dluls eaiy ((Correa-pathway) LysS slas oo
oSy ity Alhpad) J8 YL Jan saall hlad) sliall dasaall Al 8 s

.(Corea and Piazuel, 2012 5 Tahara, 2004) ghall sdgl (aile Jb Lads Gla sl

Gastritis saxall clgil) .1.3.2.2
Barall Ll slial) 8 deasy il g5 LysS lse e AoV dlasall iy
Al WA ~layS (Inflammatory cells) 4ulel) WY ~Lay)l & 5al)
Lgadll WAl ((Macrophages) .Sl daaldl WDAS ((Leukocytes)  (anll
JKEY) 5asatia daall () LA Llals (Plasma cells) Ll LA ¢(Lymphocytes)
Lol Lhaladl)l dakll 8 sasa (585 ) oSe ¢(Polymorphoculear neutrophils)
adry Alayall o2 Sa H. pylori dulsdl doglally LLaVl saed) Clgl) Lasy L sale

Gyedll Qlgl lgle sl 1 Laall SIpll (Atrophy) jseca 5l ol Jyeas
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Updated Sydney ) &wsdl s ciwas s (Non-atrophic  gastritis)

Correa and ) gabe¥) clade alaea Ji e aaicl (sdlly saeall lalY (classification
.(Houghton, 2007
Atrophic gastritis S gadall Barall clgil) .2.3.2.2

baall e Sl Ll dzhie 8 deasy Ly slae e Al Alsydl s
Jasy ¢(Incisura angularis) saall gy 4ali Jos «(Antrum— Corpus junction)
Al aall o Joeany Jia hpaall (e dless dajall 028 Caeal (diajall Clilgaly) dai
da A Aplaall WAL e e Dlad dlual) dssiall 4 (Fibrosis) cali Jpas
=) Jgms Jaadl WS ((Mucous secreting cells) Lalaall 5Ll WAL ellagu
Lsladl LS gail daDla 4y maaid (Hypochlorhydria) (saeadl aeadl 3Ha) 4.8 4
Gliall oS5 iz lae (gAY dadal)l 4al) Gkl e il H. pylori dulsd)
Fox and s Stemmermann and Fenoglio-Preiser, 2002) saxall & (o jpuill dupuall
.(Wang, 2007
Intestinal metaplasia (IM) gseall (Jdsadl) il Jgail) .3.3.2.2

(dsa3) dhaiae)  dam deasay LS lae (e AMEN dlspall Jia

Intestinal) s=e 8¢k (Gastric epithelium) Lasdll 35ledall (Transformation)

«(Gastric pits epithelium) Laeall il 5ylglag 20all Jlanal e Sad ¢«(epithelium
et Jsad A larydl Lol slaslly K30 L 1ol (gomall el Jsatll ansig
Jsailly ((Complete metaplasia) J«lil Jsaill ol (Small intestine) aasall eles
Incomplete ) Josll e Jsaill 5l (Colonic metaplasia) stoall ol

;a9 J9¥) b (Corea and Piazuelo, 2012 s Tahara, 2004) (metaplasia
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Wl e gl S (Mucins filled goblet cells) Lladl sesbaall dunl< LAY

(Brush border) asalayll ailal) > (Absorptive enterocyteses) alwaie¥) Lals
adi lgeS JalSl) e sl Joaill WA 5liaig o(Paneth cells) Euwl WA (e Siad
Cuan JalSl) e ey nlipall Alall alasil pe daaulall Ogledll LAY (gallall daail
(La3e) ago Dale (snall il Joaill 2y cApacagll ClaydU Sl ) SN o)l
.(Corea and Piazuelo, 2012) sasall (s e 4L (Predisposing factor)
Dysplasia dil) JI3.4.3.2.2

L e HhsY) sl (Intraepithelial neoplasia) sledall Jals alys¥l ensis
Bl (e IS Ay B @bl e dles Jgeasy ey (Non invasive neoplasia)
Gy (KA dadwie e ((Enlarged) dswgsio slpill st 3 saedl (giledall gl
s el iy (Polarity) dwldll I ass (Hyperchromatic) —ai€ hiles S
G Lo Wle (Ll Laacdl 3lglall (8 Laads o) oSay oS Ahanl) 223]) e oyl
High) ulall &dle o (Less differentiation) lall Laidie ) masll QA cils
e Bl danball e LAY o moal) JIA (e desiiall Jaliall 4 o(differentiation
Nardone et al., ) (Invasive carcinomas) ale clilla S maai el (gac &l oLaal)

.(Correa and Honghton, 2007 2004

Adenocarcinoma 4.l sl uaw.5.3.2.2

o Ll Aol ) WA Glaash jlia LS jlue e 5V Asjall B
gl et ) awiiy e (Surrounding  stroma)  Aasadl el adaas

.(Correa and Piazuelo, 2012) izl
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Classification of gastric carcinoma  saall lapu laial .4.2.2

(Epithelial origin) )lek dual @3 LasS Lyl sarall ity cale) b

il S e ganall eliall Bpand) Hlelill (e Lan ) Banall padll 5ledall e e
Anishiya and Sasikala, s Lochhead and El-omar, 2007) (lesd clilayull
«(Lauren) 1965 (s o alai Jie saxal) ol yes i) dadai) 5ae 2553 .(2016
(WHO) 1990 dudlall dsall dabiie Ciiias allas «(Ming) 1977 gie i ol
a5 «(Caneiro) 1997 5wl cia oUaig ((Goseki) 1992 (Sugs s ol
s Hu et al,, 2012) allal) elail poes B legad LadalV) JS) e eyl i ol
O oMby Cpady Gae st ) Barall Gy acds alail) 138 caes «(Berlth et al., 2014

:laa (Junlima et al., 2016) drzalya¥lg 8Ll iy ped) cdoneal) ailadl) als

Intestinal type carcinoma (gseall goil) (Mo .1.4.2.2
O Blail) Gl dgag Jads B §)gemy ASulaie Loy L0A £oill 138l
b€ Ala 53 paill 1y D aSlp sla e cajm (Intercellular adhesion) Ll
& s o< W ((Lymphatic) sk i (Vascular invasion) Slegl g3l
D) A gl g Lla¥) iS5 (Well to moderate differentiated) salall Jxies
S @bl (& auly IS dang (Antrum) saeell Sl Jadiy 3 ¢ oSO Lo dadiial)
H. dalsad) doglalls LlaVl dfiaial)l L)) Jalgall 223y ¢ 5anal) bl o Lol lgd 5SS
leay il clysl) (e dlde DA e Jiasag sl 130 jadal (il cudd) pylori
@aall Clal) A sk o) (S 3 (Chronic gastritis) Gl saxall calgall

Intestinal ) (ss=all awdll Jeall «(Chronic atrophic gastritis) (eie g)senall
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De —Vries and ¢Oliveira et al., 2006) sxxall (Uayw giny ((Metaplasia/ IM

5 Qiu et al., 2013 <Hudler, 2012 <Corso et al., 2012 <Kuipers, 2007

Chast Ggan (A Adiyell il e waall aala WS (Carneiro and Grabsch, 2014
Dha (e iy paill Mo okt jlad (e 055 Lae darladd) Doaeall A3 Jads £5LISE Ladalag
(Normal gastric mucosa) dwnhll Loeall Ldalaall Jead Gecans Jo¥) 1clylee 20
ol g5 Baal) oy 1yaly (AdENoma) aweall aysll () & (gynall asil) Joaiill
el Alia Lajig Shsll LY s laall 13gr daleiall Al Elaal) Sy ¢« Kl
O ((APC 5 P53) aysll &Sl ciliall 4 ikl (DS191 adse 3ie DNA (595l
B9 auaii cilion juat (ggiuna (jl o(LOSS Of heterozygosity /LOH) (3s<hll nlasl
Receptor) 5l g n Cpiondl s oyl dd Goall s (P27) 4l
Loanal) Lhalaal) Jeaty Jaang SBI laall «(tyrosine-protein kinase/ c-erbB2
Ll Sl gorall g8 Barall Olhajes () Sydlae o (gomall anil) Jgaill () dpedall
CulS gy 1 (PS2) Jistsll Jale (o Cpacaiis Hlaall 13gy Adagiyall Al Elas)
ool Uaeall Cielim Uad #Ola) ciliml agiall Lall gl olai o(P16) ayl
&) Byl Al duseall dhliall Jsad Cecaid CB leddl L (hMLH1) DNA
hEaY) aae dbiaiall sl Elan) aSI5 dam Giasay Sl (gorall g o3 sanall Glase
Jilall ol (Telomerase) umeskall sl ola@ (Genetic instability) 2l
feasill Jale ) SIS (P73) sl ca (yiigpally (pS2) dasiosll dale (s JSI 35S
Oy oo el L ((CDA4) WIA) Jiisdd aulll e #lesad) ((RUNX3) 3

S Ao adedl HulKl hadn ayil e hajdy (Cyclin E) dall 5y50 alai
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(1-2) S8 b rcnse s LS (@AY adhgll el (e el ) 28LYL (CDC25B)

.(Smith et al., 2006)

APC mutation
DS191 instability p53 mutation .
hypermethylation . [Intestinal . p53 mutation/LOH
metaplasia —> Adenoma Reduced p27 expression

c-erb B2 amplification

Advanced
Normal Q pS2 reduction E let' | cancer
intestina
mucosa p16 loss —>
~ hMLH1 loss type [nvasion
H pylori cancer '
R metastasis
infection

Chr 7q LOH
RUN X 3 loss

Telomere reduction Cyclin E gene amplification

genetic instability ~ pS2 expression  RUN X 3loss _
p73 LOH CD44 aberrant transcripts Reduced nm23 expression

Cyclin E overexpression ~ GF OVer expre;ii_c_)ir:lf +te Windou
CDC25B overexpression  CD46 aberrant transcription_

Reduced p27 expression

(.Smith et al., 2006) (gsxall £ 55 sanall GUajens dasipall 38l Clyill (1-2) JE&
Diffuse type carcinoma _éiial) goill Uayw .2.4.2.2
@laily) clia ol dam ASuldie je dlhye WA dsas gl 10 5l
Al 8 L yglaall daadl) g3ty gati () dillajual)l LAN macs Las (Adhesion) (solal)
Poorly) sulall ciueca sl Wle «Jg¥1 goill (1o Lilgae AS) gamg ¢ yde Yy {5yl
(WY B pagadll 4ag o 5l sl b el g LLaY) s (differentiated
Jlas e (Metastasis) cllis) Jaas o dia ol puns gl 13y Ll Lasip

e omall B g ad ol el Gl 0 ey LS Lslall Zie ¥y anal
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chihll Jgas o (Epithelial-cadherin/E-cadherin) 4lehall GLaaly) cliia

alaiV) &ja oo A (Aberrant methylation) Lanbll e dlially (Mutations)
H. pylori dulsdl Lskalls ¥l Load Jasiy éiid) gl Glase o «(CDHL) (5)lelall
Gyl il Jsailly gaall dlajer Hopall s Gadell QlEN) dgay DA e
‘Corso et al., 2012 ¢De —Vries and Kuipers, 2007 ¢Oliveira et al., 2006)
Junlima et al., s Carneiro and Grabsch, 2014 ¢Carcas, 2014 ¢Hudler, 2012
Db ade (pecaii gaill 13a sk b dealeall Zaally A5l sl oo Ll (2016
Ji cliall ad (17021 asuses SU ghd vie (LOH) 35Sl bl oo o gl
< GAY) Al cbpaally cihedall (e aaall ) A8V L (C-mets K-sam) dla )
Retinoic ) L (gosd) cligianll (aes cMfiee Jia ahs¥) ca Glia iyl cilial)
E OaSll il 5y50 alats g n o Lawill Layd (acid receptor beta /RAR-R
(Growth factors/GFs) s«ill dalse (e madll o e Dad (Cyclin E)
& o 9o WS paill b A edall s Sl A8l bl e e s GliSguladl

-(Smith et al., 2006) (2-2) J<al
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E-cadherin mutation
CDH1 loss
RARP loss

_—

Normal
mucosa

H pylori

infection
\ /Chr 7qLOH
Genetic instability

p53 mutation/LOH
Histone deacetylation

17 q21 LOH

h TERT expression
with telomerase activation

K-sam amplification

TN

Early

diffuse
type ’

c-met amplification

Advanced
cancer

[nvasion

cancer ,
metastasis

RUN X 3 loss
s Cyclin E gene amplification

RUN X 3 loss

CD44 aberrant transcrip

Cyclin E overexpression Reduced p27 expression

CDC25B overexpression Reduced nm23 expression

GF overexpression
CD46 aberrant transcription |

.(Smith et al., 2006) uial g5 sanall lhayess daiiyall Lisll il (2-2) J<&

Barall (e jghail Arial) (ulad) .5.2.2

Molecular basis for the development of gastric carcinoma

Gliall e € (& abhahll e aaall Sl Ao saall Glaje ekt Jeasy

4l @lal) ((Oncogenes genes) 4w sl wluad) ((Cell cycle) duall sysal daaidll

DNA ) 9sil) (meall 73bal cilisa ¢(Growth factor system) seill Jale alas ¢ayqll

genes ) 4y pall dlay) whluall Glia «(Adhesion) Blaily) ks «(repair genes

Dsd) (525 lgasan (Alall majuall cagall ciliiag (O necessary signaling pathways

Liu and (e dS L) a5 ¢ sanall (Uajes (A dilajuad) WIAN Sliily g3es b Lage

t YIS Lgie daalil) chyull Jseas ) Patel et al., (2017) 5 Meltzer, (2017)
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4lehll glaity) diiia oy cliha .1.5.2.2

Mutations of Epithelial cadherin gene / CDHI

g Ols apsll 4l il (e (CDHI) gledal) Glail) diia Gon 2
e %40-30 colisle sk L ) Al clihady) ST e any Gl 13 bl
«(Hereditary Diffuse Gastric Cancer/HDGC) Ahsll sdoiall ggi saaall (jUajm
Ay cuarls Lle Autosomal dominant sag «16022.1 agwgag SU ghd e adig
.(Nagini, 2012 s Maeta et al., 1995) ;<3 (S
LS Uiy (i 9) AgSWN 44Ld L zUad) aland) cpa 3 LI b .2.5.2.2

Wingless in Drosophila (Wnt)/[3-catenin signaling pathway

Cellular signal) dslall sLay) Jan Al Zadgull el e desane 98

Clhlee 8 Laga Dea Jlaall 138 (ga50 Adal) Jaly I LAl #5la o (transduction
)= Canonical pathway Al sledl 138 sty ccililhyadl jolaig egdig Jwiall (Sl
Ofs o OsS) (Wnt/B-catenin) ol by (uis) 2eSWl £bd 2 lall plasdl Sl Liayl
St Ll «(Signaling intermediate) (sLaY) Jawgll Siar o(B-catenin) oudlS b
Intracellular) (sls Jals asadlll Gsl Jias NON-canonical pathway -+ iy
«(Komiya and Habas, 2008) luall 13¢} alaiall (55La¥) Lasssll sa ¢(calcium ion
sasal) om0 %20 wlisle okt e ¢ laall 13 Gl (A Jeass A chalal) Cud

.(Fang et al., 2002 s Ebert et al., 2002) (gsasll gl
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Loss of heterozygosity (LOH) (asSlil) il o)agé .3.5.2.2

o a3 P53 cps a3 cpall (Allels) SIS 8 chabal) Jgeas Jia

Zheng ) C'“uﬂ\ dﬁ;j Lf}’-‘“h tj.d\ Bzl uUa).ua (e %73 L_\)u:\\.n 415193 o Z\j‘i}m u_..\aj\
(etal., 2004

saill Jalgad ALY ciljlaal) 4.5.2.2
Signaling pathway of growth factors

50S dcseaa (Receptor tyrosine Kinases) uulS g bl Jidise S

Sl i) Aalled Wely (Cellular membrane receptors) (gslall elisll cdbdiue (he
g eargll gl ana (TYFOSINE) eyl ¥l (meadl Hiody (53 (Kinase)
Fibroblast) Zsll des Y1 sai Jalse cDliiuss lgiaia (say salll D line sl (e 22al
do A e all oSl A Lage s 258 AUl (Growth Factor Receptors/FGFRs
5o dale ifsey LN SV o8 b)) DA e addalll hlis e il
Ahe e han Al A she e asasdl (FGFR) 4l degyY)
Lgall daly ahlaY) sl AU Jess g8 (Phosphorylation)  se.dll
& @ap lpen Al AN e ddbaa ohal N slaY) Jug (Intracellular signals)
LS ¢«(Nashat, 2018 s Dudley and Tabin, 2003) Zésgicall clialdl & laiia)  uéas
2 Lalll Lagy¥) g dale Jifia (e (Overexpression) uaill by o mdi o aa
Lochhead and ) Ll g gil) sanall Glajee (10 %50 Jlos ekt (A& «(FGFR2)
Epidermal growth factor receptor ) sl sai Jale Jitie W) .(EI-Omer, 2009

gy ciillaydl DAL zajsall Casally by SIS e b sy caaly 4l (/EGFR
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(Al 20l dadiidl) Jaal) 3 (EGFR) 8dall sai (le dsfise (o puil) Ciliginss

.(Galizia et al., 2007) saxall (U yuad (4lilly oY) 8S0all dabpalls 4350

Gl Adl s Jale (2 5.5.2.2
Cellular myelocytomatosis/C-MYC
893 a2 Cailasl (o aaall Al (M) C-MYC (g o g ceal (pa g8
pssag Sl ehy o aly (LN IS dlee A ))ea (5350 LS cLDIAN o puall cugall (Al
gl Jgas o) 2a5 385 (Proto-ongogene) <y Jd s Jie a5 ¢<12024.13
%16 lale skt e algsus (pall 13¢0 (Somatic Amplification) Lawall sl
Nashat, ¢Lochhead and EI-Omer, 2009) (ssxall g5t sazall Slilhape GBI (0
(2018
G ey dad el wdll Jule 16.5.2.2
The runt related transcription factor 3 (RUNX3)
hehall G 2 <1P36 aswsas S ghd o adig aysll AnlSl Clig pll aa) S
Lochhead and ) sasall glajw (10 %50-60 Jss Hskai (o algiuse oyl (laky dprceall
.(Rivas-Ortiz et al., 2017 5 EI-Omer, 2009

Oneaiilly uindi ) Jilaa.7.5.2.2
Phosphatase and tensin homolog/ PTEN

s> caxly 10023.31 psmasas S 3 e gy capsll 4l clial) a) i s,

First gap phase/ G1) Js¥) saill s je/ (Jo¥) OsSuall Ala pa ana <Alal) 8590 udans



26
aaball Gl A Jua
DSl Bl GUaye (0 %20 g pelat (B s cpall e T O 325 85 ((phase

.(Lochhead and EI-Omer, 2009) aiall sasall sy (0 %30 5

4 lghl) -ddagiall Jgad Jals .8.5.2.2
Mesenchymal-Epithelial Transition factor/C-MET

ces Jiag (Receptor tyrosine Kinase) 5uulS gl cdliine gyl as)

S g ) Jatinsal Jajaall il daiyy (702131 agusag SU ghd e 2l oy U8

Lochhead and EI- Omer, ) sasd) (layd Lncill ¢lgi¥) aen sk aa (C-MET)
.(Zhang et al., 2018 52009

Ao giall- 49 Lghal) LAY J925.9.5.2.2
Epithelial-mesenchymal transition/EMT

godall Ll I Aplehll WA Jean DA e S ddee
Cigall dagling Braglly Sl e LGN WA =i 3 (Mesenchymal phenotype)
Ligad) 8y5al) | Jguagll dillayed) LA e WS ¢(Resistant of apoptosis) gyl
e w8 (Micro and Macro metastases) 3uSlly dadall cbbay) J<is,
.(Kalluri and Weinberg, 2009) sasall ;jUayu lgiag culilayudl
Notch signaling pathway a5aa¥) $L&) e .10.5.2.2

2l 4 aalg Drosophila melanogaster dgSll 4Ly & 5 Jg¥ cadas)
& WA jrae waas ((Neurons growth) duasll WIAN s Lglal) caillaghl (s

sk (A Lage gy caaly ) Jasgl WS clayes o(Digestive system) ecagll Sleal
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e %50 g okt e Aggana Hlasal) o & cipehall Gigan o ang I Banall Glaja

(Sunetal., 2011) sl g sl o s e %23 5 (goxall £ 99 Baral) GUayus

Adenomatous Polyposis Coli (APC) 4l sS Jidh .11.5.2.2

9021~ aswsag Sl gy o ady Gsladll @ludsy (065 e Jgguall Guadl sas

bl ey apd) saill e LAY aiay 43l 3 capsll 2SN cliad) 81 A6 g8 22

saxall Uy (se %040-30 on skt ) (535 cadl 138 b bl Jpean o 2a5 S
.(Grabsch and Tan, 2013) il gill 8 %2 (e Jilg (gynall g4l

Adajial) asleil) i axe .12.5.2.2
Microsatellite instability (MSI)

oo s Al (Germling asial) WIAD b clim 3 il Jgemny Jialy

J<& (DNA mismatch repair) DNA clelm 8 Uil #3a) e Algiaad) claais)
Llal ) g o) oSe chibll sl WSl o) a3 el ol ek
LS eyl e daall IS8 & s Lledl) Ay sysiae e (Phenotypes) sl
Lo We gyrall go3 Banall Glajes yskait o Jgess (MSI a4 bl Jgean o)) 229
Baeall e Bpulal) Asjall sy Aedtid) Ajeel dabadl g GV 8 Qeasy

-( Liu and Meltzer, 2017 s Grabsch and Tan, 2013) (Antrum of stomach)

protein 16/ P16 16 (g .13.5.2.2

S e adiaall 5ulS dafiey Cagpeall cpall (Prototype) (oY) gsill ae

sl 7l auls Caymy Ll (Cyclin-dependent kinase inhibitor 2A/ (CDKN2A)



28
aaball alain A Juail
clatgyll dile jaa (e a5 (Multiple Tumor Suppressor 1/MTS1) aaxidll

esusag Sl gy e aky apsll KN Gliall e 2y WAL majpuall Cigall Besall
e %40 lule ek e Aggus Guall 13g) sl bl Jgas o)) 239 9p21.3

.(Liu and Meltzer, 2017 5 Chia and Tan, 2016) (ssxall g5l sanall (jUa pu

danal) (yUa puud el Caiail) aldi .6.2.2
Staging system gastric carcinoma/TNM
sk dalye Gl Dlaml Zala¥) ) e o(TNM) syl il plas ey
T:primary ) Js¥) aysll saig aan 89 dagae dalge A e ading (515 cBarall (jUa
(N: lymph node involvement) slalll sall I &byl ol Lla¥) (tumor
Lalll J& e olaill Jaa jiedai 5 3aly (M distant metastases) samadl byl
American Joint Committee on Cancer ) olajll dsdl€d ASada) 4K Y|
Union for International Cancer Control ) ¢Uajwdl dsil<al Jsall alai¥lg «(/JAJCC

Tang ) (5-254-2¢3-2) JIKa¥ls (3-252-2 ¢1-2) Jslaall b muase 58 LS ((/UICC
Priyadharshini et al., s Brierley et al., 2017¢ ICMR, 2014 ¢et al., 2013
.(2017
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(Brierley et al., 2017) (T: primary tumor) ¥ aydll 53¢ Gee s 1(1-2) Jo>

Primary tumor cannot be assessed

No evidence of primary tumor

Carcinoma in situ ,interaepithelial tumor without invation of the
lamina propria

Tumor invades lamina propria, muscularis mucosae or submucos
Tumor invades lamina propria or mascularis mucosae

Tumor invades submucosa

The tumor invades the mascularis propria |
The tumor penetrates sub serosl connective tissue without invasion of|

visceral peritoneum or adjacent structures and T3including those
extending into the gastrocolic or gastro hepatic ligament or the greater
or lesser omentum without perforation of the visceral peritoneum
covering these structures

Tumor invades serosa visceral peritoneum or adjacent structure
Tumor invades serosa visceral peritoneum

Tumor invades adjacent structures such as spleen, transver colon,
liver, diaphragm, pancreas, abdominal wall,adrenal gland, kidney,
small intestine and vertoperitoneum.

Brierley et al., ) N: Regional lymph nodes duscagall Liglaalll stall Llal mage (2-2) Jg2a
(2017

Regional lymph nodes cannot be assessed

No regional lymph node metastasis

Metastasis in 1 to 2 regional lymph nodes

Metastasis in 3 to 6 regional lymph nodes

Metastasis in 7 or more regional lymph nodes

Metastasis in 7 to 15 regional lymph nodes

Metastasis in 16 or more regional lymph nodes

(Brierley et al., 2017) (M: Distant metastasis) 2wl i) iza 51 (3-2) J s>

No distant metastasis

Distant metastasis
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(ICMR,) 2014 TNM/ (¥ -saaali=ayl) ol Chsteail) ol sz (4-2) Jsaa

Stage 0

NO

Stage 1A

NO

NO

Stage IB

N1

NO

Stage 1A

N1

N2

NO

Stage 1B

N1

N2

N1

Stage 1A

N2

N3

NO or N1

Stage 111B

N2

N3

Stage I11C

N2 or N3

N3

Stage IV

Moo 1

T LK)

—lamma HOpIia =
}-Muscuhnsmucwc
“‘., ¥ \‘\' 1 /
AN ;A RN
{ \ _::.\;. : :.\';. — Submucosa— 75 008
N "v"\ g
de (3?3\ il' 32 \ \«3
m\m& ‘_g' :\‘ tf\)\\h-\\\‘q{ i "” Muscuhris—
W 1
R T AT 0pria
‘-";:~4"\\v "":-'L = ’-\\-v—\," lx)p
W/ ~..'-‘-'cf\'./'-~".‘*';"i‘//“,' v N _'S"bmw_[vm/.
RO T TR <O Ww’blm Seros

'V‘/"W-f-‘%\rwxwu\\. \'-\\:,V

= Muco

s elaall g3a a9l :T1b «(Lamina propria) dual) dasiall g3 @il a)s) :Tla @ (3-2) Js&
: T3«(Muscularis propria) alasll dssiall g3 a8l T2 ¢(Submucosa) sl
(Tang et al., 2013) (Subserosa) Ll e eliall g3 a)sll
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T3

Serosa
=i~ _—— Subserosa
' ‘ Muscularis propria

Mucosa = ||| A< b= Mucosa

Lamina propria
[ = Muscularis mucosae —=. l

Muscularis propria

Subserosa
Serosa

Adjacent structures
.8, pancreas

Blaall Sl g3x o) O (Visceral peritoneum) séall Glaall g3 aygll T4a (5-2)J8d
Tang ) (Pancreas) oslbySadl Jie 8yglaall CuSIAl 5550 o560 < T4b <«(Adjacent structures)
.(etal., 2013
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() Jilaill) Jodlls aleial) S cpa 3.2
Caudal-related homeobox2 gene / (CDX2)

Overview 4ale 531.1.3.2
2 LA dlal e gl led Sblae ls 235 gadl asuall el

CDX1, ) wlus &35 aaan o a8 (Caudal-related homeobox2 gene/ CDX2)
sl 8 dage o) cliall o3gd clyidlly Gl e JS s 8 (CDX2 and CDX4
Grainger et al., ‘Akker et al., 2002) (Axial patterning) ()ssell Jaseiilly vl
G dale dlile ) CDX2 LA Jilall cps an (Marlétaz et al., 20155 2010
«(Caudal-Related Homeobox Transcription Factor family) Ll Jilall cilua
(= desena A5 1985 ole Drosophila melanogaste dgSlll 4,03 5yda 8 \gdlias)
saall Jsh e (EMbryo body) cuiall pus s i (b Lse canli A il

-(Mlodzik et al., 1985) (Anterior- posterior axis) &l cLY!

Intestine-specific transcription ) claa¥b (ald Zws Jle CDX2 2

Zhang et ) (Nucler transcription factor) (gesill geeall Jalay Lasl cayay WS (factor
«(James and Kazenwadel, 1991) 4alull ol cladl 8 80 Jg¥ 2l (al., 2016
Y e claa¥l e CDX2 e nil) ity (13012.3 asases S ghd e g
¢ PSS Lgrall LOAL dagal) Clblaall o HESI (A Lege gy el i) ) e
8yady WAL oyl agally (Homeostasis of the gut) ael) il ¢ ulaig « sals
Intestinal ) Lgeall 4)ledall WA e (Maintenance) dsilaalls «(Polarity) duladg

sla¥h daldll cliall e e Huedl ackhn DA e Sllyy (epithelial cells


https://www.ncbi.nlm.nih.gov/pubmed/?term=Marl%26%23x000e9%3Btaz%20F%5BAuthor%5D&cauthor=true&cauthor_uid=26231746
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Sucrase-isomaltase, Lactase- phlorizin hydrolase, Calbindin-D9K, and )

Simmini et al., s Stringer et al., 2012 «Verzi et al., 2010) (Hephaestin genes
.(2014

Majually Galsa) Gans b CDX2 (il Jilail) e Jale 50 .2.3.2

The role of Caudal-related homeobox transcription factor 2
/CDX2 and in some disease and cancer

Gad) sl Ajledall DA & daglll oYW & CDX2 e

i LS csaaally (el & aie il A oSl o(Small and large intesting) dlaudalls
Gyl dladie (8 Lage g (535 430681 sarall 8 (Gorall il Joaill Vs B die
@35 O deinadl b Gyl gin g sanall (Ll elial) b Jemad ) desyil
dalse Bae @lligh (lUayadl sk b agun O OSar oped (o (8 Sl o)) S
& eald o) (e (Bile reflux) shiall glas)) o) H. pylori dulsd) duslalls ilaY S
il 8 cad () (S ddlSy Aog opnet A il 13 CDX2 usd (g5ise (8 801
dsan dagilly (hajedll o 1638 Gl aa dagee WIS ) Jles dS8 Solal) e DA
WAl 3la aae oo daills LSy L syt (K0 ol 13 L) (elSH (gpmall el Joai
S 535 CDX2 e (alisil oY g (laypedll N dmpe S0 Lgany Laa s IS
e (Sise 8 il (mU) ks Lo g ahe¥) S b nyed ol b auliS axe
S ool anall QL) e ed Barall Glayu skl L) jlae Jsha e CDX2
Park et al., s Liu et al., 2007) sxxall (Uaj (M ol Q& A Jalsl) ool Jgail

.(2010
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Cuw CDX2 oo bl e pmadl) o) i 38 (olajed) 0psSS ge Dliad dugaal)
s 3 dugee Gabel dyean ) 53 Lee o llad) claall Gailady A b Lkl
On bl s 13 el e Agganall 4LV cijlaally Tilagl) (e el e CDX2
Jaxs 3 ¢(Coskun et al., 2011) CDX2 _uxiy (laydl (0sSis ol Jouan
(Inflammatory mediators) aulelVl Liluslly (Cytokines) cluSsulullS il
Ceasulall bdidl 5l gy lee Ll Juad DA e CDX2 jued juad e
ALl glall lay) Ll ol (Mitogen-Activated Protein Kinase/MAPK)
Nuclear factor kappa-) dhdidl B Lglealll AL Gl LIS goeall Jalall 4304l
A J¥ el laviw (a5 A (light-chain enhancer of activated /NF-«xB
Lgld Al saldl L) abaie € i} Sl adi) Ay Glegeas EDE el
C- dnaY) Llgdll N .yl (Extracellular signal-regulated kinases /ERK )}
{(P38) 38 (pasuldl (iigd Ladidl 3ulsll syl (Jun N-terminal kinase /JINK)
IL-1, IL-6, IL-8, TNF-a, ) <liigy dlile (e degiia degana aadii ) )50 (525
Lglal) lleall (o 22l & hyaall Slas) 3 1yea cali ) (CREB 5 AP-1 family
Hlal abie Sl ail dasy 3 LAY S (LDAD 5SSy ol GllaSy Ll L Aoyl
el den Ly «CDX2 U Alesway) Lladl) b Je (ERK) Lgla oolal) salall
(6-2 J<&) 4 Al Llal) bpds Je (P38) 38 cpagulall (gl badiall 5l

.(Coskun et al., 2011 s Kim and Choi, 2010)



35
bl alial A S
WAL Seall LIS gyl Jalall diuadl) Abdoll B (g5lal ()la¥) ldd Ll

Olayedl a8 Ay Q) eVl (8 opuat Jadid (NF-kB) dadiall B 4glialll
JSas o) oSar G (ReIB 5 5O, P52, P65, CRel) s e uad Jlasdl 13 pmsiyg
40U Clasg o) CDX2 uxs a3 (Homodimers/ p50/p50) duslaic 48l cilasg Ll
Gob oo Jleall 13 Lo aug (CDX2 s Ladis (Heterodimers/ p65/pS0) 8ylaie
Cilasgdll degana Al Jrts Juany a¥lg (PTEN) Cpeilly it gdl)l Jilas lse 8520
O ades ((Phosphoinositide 3-kinases./P13K) 5uulS =3 afsugilgbusd jlua (1
Gliall e dadly degene go et Lndis I o)s (535 NF-kB Jlae jues Jalis
s Al claall @y & Lo (Immune response) daeliall Llsia¥) Juadil dagall
@l ¢«(IL-1 1L-6, 1L-8, IL-12, and TNF-a) (Chemokines) il cbilal)
sl nind «(Facilitate proliferation) Jiill Jgus Al clially claaiyly ¢ glaily)
XIAP ,CIAP,BCL-X, AN zapall Cigall alali ilisn oo b il (a5

.(Coskun etal., 2011) (6-2 J<%) (FLIP 5 clAP)
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Stimulus eg.
Cytokines, inflammatory mediators
O

o 8 O
prane L O .
plasmd e MAPK Pathway 1 NF-NBW\
¥ A S

CELL SURVIVAL DIFFERENTIATION CELL SURVIVAL, INFLAMMATION,
INFLAMMATION TUMORIGENESIS TUMORIGENESIS, ANTI-FAPOPTOSIS
PROLIFERATION CELL-ADHESION

.(Coskun et al., 2011) 4;51all Clileall Calise 8 CDX2 LAl Jilaill s dale 50 1(6-2) Jsa

saall dgjlelll LAY & L aimlY CDX2 Lwed b aie cilaly @S

O 0Ssell o Y Loldayed)l LAY (e diide gleil 8 Liad oS0y eleaYl 3 Ll
Joo et al., ) oamgd) Sleall clillay 93¢ yski & )30 CDX2 ey (Hoxgene)
o bl ddea clapally Aediiall Jaball ae opuat (ggiwe pamlias) dasy 3 (2016
i) liall o) 2ag .(Yuan et al., 2017) aysll cul€ (a2 5)90 acyy e Glayud)
Lla et llyg eduaygl) linally ayoll 20 clinll e JS Gailad dllics CDX2 Leiag
Ayl paibadll @iy dblad) Glaall ans ols g paldll aukll eyl

A1 b Ll sy iiad) sl (e 8,Saal) Uaall 3 Gpmhs Sgem Lgis el
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f psll S (ailad 3 (9A) Clim dag G b ol dandl B dnitie sS5,

o il (Ge STy ahg¥) (G diaddie GsSy Cpadlll daa) 8 lgie il
SIS bl Gl e ASAS) SN e aed) U8 e cliall sde e Al
Cpasile i ise dlie @ ((Gene amplification) usll aill ((LOH)
Cytosine -phosphate-guanine promoter hypermethylation ) (ulsS—calau g8
Joo et al., ‘Haria and Naora, 2013) ooyl ek (A agest s «(/CpG Island

-(Balbinot et al., 2018 52016

il Joail) el b by (CDX2 oo bl e puadl) o) aa LS
caniinnall (sleall GUaj (e Szt «(Mutoh et al., 2002) syally saxall (30 S & (g5aal
Basll Uayu daxall oy cling pll (Uaju (Overian carcinoma) (caual Uaju
Olesn et al., ) (Bladder cancer) aJsil &bl oUayws (Thyroid cancer) 4.8,
(2014
5 Jaufis ae Jaiiyy CDX2 e ol olai of Dang et al., (2006) 2 LS
sl A (Squamous cell carcinoma) Ladjsll WAL sy & dilajudl LA
OsSaall s je die AA) 8y90 Gala) DA e Aldg astiianal) Gslgall GUa sy (ESOphagus)
LS «(Aoki et al, 2011) (GO) (Aalll) ¢sSadl dlayas (GL) AN} saill dlaja [/ SV
iy el cps S (Hinoi et al., 2003) sulall disca ahs¥) ae opuas Gl Lasiyg

sl gall GUayully (Barrett’s esophagus) (sl <l e IS (A (cany (S

.(Joo et al., 2016) (Esophageal adenocarcinoma)


https://en.wikipedia.org/wiki/Guanine

38
aaball alai) AL Juail
Barros et al., ) saeall Glajyw (A (aje oaS daall e 508l CDX2 elliag

Regenerating protein IV/) Reg abll aaaall sale) (g p juad aadaiiy a9ty 3 (2012
«(Gastric intestinal metaplasia) (syxall (ganall awall Joailly saaall Uy & (IV
((SUrvivin) by (g xS LA majial Cigall Gladia (g p (0 S Bd DA (e
Protein kinase ) o 5:lS oogy «(Bel-2) LA eyl gl Glalias clisig g
sl sale) Gy ash WS ((EGFR) 8l sai Jale Jiiwas (B /PKB or Akt
Oy b (EGFR) 83él sai ale Jifise 5L jloe ye dtihas ¢lal (Reg TV) gl
& i (Reg IV) abl) axaill salel Gdign (o (oamhall e il () g 388 . 3aaal)
Jsall Bl 8 L hsa (535 WS ((EGFR) Bl sai Wle Uifise Biiasd (5giene
Sissd) s 5 (AKL) 3 35S Gign Jlas ((EGFR) 8yl sall dale difind (5L2Y]
goi Barall Glayw WA eliy Jara cppund (i jal «(Activator protein 1/AP-1) 14l

.(Kuniyasu et al., 2009 s Motoshita et al., 2006) syl

MUC5AC  (sxall cmusaal) 4.2
Overview 4ale 5ai.1.4.2

) sy «(Glycoprotein) LSe clidsgy oo Hle s (MUCin) (s
Oe Db (g n %20 5 ShaaslS %080 o (gring Lbalaall diudall dpalu¥) lisSal)
AtV lea (A Gougadll (allad aalads ((Hotta, 2000) clai¥ly ~SaYls sl
dalsall Js2a aiay dibiesll diayVl ASulSall sVl e lgad Al eliacVls
Orasall I aSally gisdll Caen sl iy «@AY) sl LSl dualaY)

S & .(MUC2, MUCS5AC, MUCSB and MUCS) (Secreted mucins) el
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eliaall Ladiyall cpugally «(Extracellular space) ols s ghall ) 8ike 85

MUC1, MUC3A, ) (Transmembrane mucin sI Membrane bounded mucin)

¢tFowler et al., 2001) (MUC3B, MUC4, MUC12, MUC13 and MUC 17
Dhanisha et al., s Klgukyildirimi et al., 2014¢ Bansil and Turner, 2006

(2018

Ll Ak e Hlie say kel (pusall degane )il sl 8 MUCSAC 2

asgag S gy Je MUCSAC (> ai ¢«(Gel-forming mucins) cpussall e
5 pall Gpmagpall Cilisig pd Sl Ul s<s (Bansil and Turner, 2006) 11p15.5
Al jsaa g (pe¥) degana (JuonlSH degana (o il 3 ailiie (MUCSAC lgiay
oo i e gsine @A) ((Apomucin /Central peptide core) il (5<l
«(O-linked oligosaccharides) JSs) uell desana ddadipdl Gly<ull ALE LSl
N-glycan-) (el desens dlaijell cbySull 4B KIS s e Jdill
Tandem Repeat ) dasall Sl shlie asag e Dad ¢(0ligosaccharides
s o(Proling) ooyl (e 4wl aseall Lw 4uxll (Region/ TRR
(PTS) e s ooyl Olllsias e L 435Sa ¢(Serine) uymss (Threonine)
O Agian LS mel) deganay ddadipall byl AL LSl s34 .(ToNINO, 2011)
«(Galactose/ Gal) H5SYI (e (eSig alyg¥) (psSig ¢ gaiall (eSS digaall Cililaall

Tonino, ) (Sialic acid) ¢llbudl (meag «(Neuraminic acid) cliwlysnll (amals

.(Raoetal., 2017 5 2011
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(Endoplasmic reticulum) dwPusay) a<iall Jals MUCSAC zl) &

Jia 3 (Golgi apparatus) IS Slea N Jin & «(Goblet cells) duwlsl Ll
Jalh ALhlae clwaS Sy ((O-glycosyl)  dapeSSIL Lala S0 ud)l) adgall
Al (e cilid (K5 ((EXOCYOSIS) gslall zha¥) auh e o3hil ai e (cDlags
Dhanisha ) sasall alaall slaall Ladacd) dakall azs (Mucus gel layers) cpesaal
.(etal., 2018
Hlgie elme¥l o waall 3 (MUCBAC e mal) iy Gaaidall cag il b
«((Middle ear epithelium) Jawsl o3V 5lels ((Eye conjunctiva) sl desile
Gall) s)alls «(Stomach) saadls (Lung) 45 «(Nasopharynx) g&fi\ asaldls
sLally «(Gastrointestinal tract) 4ueagl) slall e Slad (Breast) ills «(bladder
Buisine et al., ) (Reproductive tract) 4 s\l slalls «(Respiratory tract) 4wl
smaill g (Kerschner et al., 20105 Lau et al., 2004 «Gipson, 2004 <2000
xiey o(Primitive intesting) ddlull slea¥) (Villi) <lleys (Crypts) Lbs 8 4
A s 2 o(lleum) &l b aie puanl) S Jeall e Hde  SBHG OaBI Gae sa)
LS ¢(Buisine et al., 2003) ahs¥) Alls & Y1 claa¥) (10 JA) g (gl (A die il
gl asd) I dasdl e e G a5l e iadl B 8 MUCBAC e el S

(Ferretti et al., 2015) Y sl aay



41
bl palial A uail

il poad) (30 83l Galsa¥) (ars A MUCSAC (6 sanil) .2.4.2

The expression of MUCS5AC in some diseases and types of
cancers

ans 8 Ak e S3ms MUCBAC leiea (sas cpasadll Sl o sns

Chronic) cresall ) Cagaall Cilgally «(Otitis media) ol (V) QlallS ¢ ialyaY)
«(Chronic obstructive pulmonary) ¢l ooV 51 (=505 «(Rhinosinusitis
LolgN) el Galel Hoopylori dulsdl dsladl eVl (e daslll cblgly)
Niv, ¢Kesari et al., 2015 ¢Abe et al., 2015) (Inflammatory bowel diseases)

.(Luo et al., 2016 5 Lakshmanan et al., 2016 ¢ Val et al., 2015 <2015

OUa S canall ity (o daall 8 G Lpanla & Bygumn die el 23 LS

aiinaally Goledll ayws «(Cholangio carcinoma) 4ishiaall clgiall laye ¢l Sl
Cpegaall Clidigp paen () 29 38 LSSl ANV Ll (A aneal) ilillayes (e Wy
B e @llyy ol Al pailaadll b Dy i o (Ko (MUCSAC Lgies
Hollingsworth ) dslayudl WIAN Eilly 53¢ ¢ 5ilKas ¢ ola clblee adati e slasll
Gsue i) o) A Lakshmanan et al., (2016) il @ (and Swanson, 2004
WS bl Gl emyad (il gsug Spadll slidl 530 go baiiy MUCSAC s
Lolaped) LOIAY B85 ¢ 932 53L) (A cuwy MUCOSAC (e pail) (ssise g Ul ol Ll
b cww L (Integrins B4 and ,03) 3 Wy 4 by lSuY) e abld) Pl o
@2k osug (Focal Adhesion Kinase/ FAK) 5l alaal) 5l jlaw avis

Jsaally «(N-cadherin) oaall GLail) gy sl lgiay Chluall (o uaall Jasis
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(7-2 b JS3) dullayudl WAAD Ul 8 Jlab 50 conls 3l (EMT) awssiali=gyledal

.(Krishna et al., 2018)

92 3 ae oSl plaje (8 MUCSAC usd g5iwe gli) dadin LS

o L) ias D g s s s Gl ) dsllayud) LAY i

1dgaall dacg¥) dillay sab dale Jifise luss Jaadis je XSy 3 Wally 4 by il ysa)
25 1oss la salell adaidl 5l jle Jasdsn ) g2 Layen (sdlls «(VEGFR1)
«(Matrix metalloproteinase /MMP-) 1 saull 3119 psline aiil jls ((ERK1/2)
Inaguma et s Yamazoe et al., 2010) (E-cadherin) aledall GLail¥) dija L

.(al., 2011

@25 oSl glaye WIS 3 MUCSAC st (S5t paliddl o aag WS

et Bal) 3aat e aeal) JAN WA gad (e pdany WAL majeal) cigall daniin )
WAl e (Neutrophils) aaall WIAN ~ L)) e a3 e (IL-8 /CXC8) 8 (1:Soal i)
Tumor associated ) ayslh dasydl Al AN bda oo Jully cdulayul)
A el Glidl mepdl sl sesall desaldl @liss (neutrophils/TAN
(Tumor necrosis factor Related Apoptosis Inducing —Ligand /TRAIL) a5
e (Death receptors/ DR4 and DR5) 4 5 5 cisall i hading Jasiy (sl
@B laal e LAD Cige 82L) ) 5250 Lae cslySill Glaye LIAT LD oLie
8 1ol Sl ity PAA e ellyg (Extrinsic apoptotic pathway) zeejsll cugall
s Bass (Caspase 3) 3 () cusicd) yuulKll s oy53 3y «(Procaspase 8)

.(Krishna et al., 2018 s Hoshi et al., 2013) (7-2 d) J<& LAl ciga el


https://en.wikipedia.org/wiki/Neutrophil
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¢ 25 (Pancreatic ductal adenocarcinoma) b Sl slall glajyu A L

¢S (Intercellular junctions) dsla o cilbls,y) Jals MUCBAC ge usall Ly
sy Las (N-Cadherin) 4uaally (E-Cadherin ) 4)ledall GLaily) &js ae Jasiy ¢
L) 8y90 anlaii (g y Jalds sy oysng ((P-Catenin/B-Cat) (il Ll balds

-(Krishna et al., 2018) (7-2 e J<&) (Cyclin-D1)1s2 cpiSila

Sleall bt 3 MUCSAC et o qasesy s3mal) g ) Gpcilly Lo
3 (Phosphoinositide 3-kinase/ PI3K or AKT) xS =3 st gl gbusb (5L
Tsaall dae o) dilday sab dale cliiwal GHUEY) Hluall (o IS Lasdii I (535 0)5
Matrix Metallo-Proteinase-3/MMP-) 3 (saull juiiig pelline aviils «((VEGFR-1)
Wlall Glal Je 58l 8ab) &5 ey dsla s Balall @lisg  abaad e Jsedd) (3

.(Krishna et al., 2018) (7-2 a J<&) saxdll & il )
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ECM degradation
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(Krishna et al., 2018) oUayudl (2685 8 MUCSAC 1 Al N eiasy Jaladia £(7-2) J<&

«(Mucin core proteins) cpwsall jene Slisign g ol e uaill o
Growing malignant ) dwlll Zstbayd) WIAN xia Gigw ol Joaill e Pl
I & abuil) Jgeas (M o35 baa copasadl o amball e puall e LLG (cells
Immune) eldl d=al 3, ¢(Epithelial cells growth) alehall WA s e
Lt s aldl ae Jelill (Cellular adhesion) (gslall LaiNI ¢(reaction
Aabaall Ayl WIAY elay Sl calye¥) <& (ailas (Extracellular matrix)
B- 1,6 N-) sl 386K dowd il a9 2 (Rao et al, 2017)
OIS (yiigyl (omall sl (8 Lege Sale <(acetylglucosaminyl transferase

5SS el JBll) ayB anidall e puanl) of Jasgd 3 ¢(Mucin glycan) alal
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MUCBAC leias Gpassall oo Lusil hp Jsas 3 o (GCNT3) 3 ool

-(Rao et al., 2017 5 Radhakrishnan et al., 2013)

caiadl Basaal) cilial) dlile (5.2
Sex determining Y/-box genes family

Overview dale 5,33 .1.5.2
& 1990 .l «(Sex determination) (wisll wast Lless dpiead) clinll oa
# Lo (@S alall laaill) Guiall das cpa Alilall 03] (ulil) gumall Cili)
LY Has e S & «(Sex-determining Region Y /SRY) Y agusag Sl
dia «(Sinclair et al., 1990) ¢)ydlls L) <Drosophila melanogaster 4gs\l
1Al (High Motility Group/ HMG) dille 4S5a 88 <ld clisigyll (e degaaa e
Bowles et al., ) «(SRY-related HMG box) SOX - il sdd diewd cela

s She and Yang, 2015 ¢Weina and Utikal, 2014¢Wegner, 2011 ¢2000
-(Grimm et al., 2019

it Gdje lgme 20 e JS) e abpall 8 SOX cilis dlile calln

Stevanovi¢ et al., s She and Yang, 2015) ol & SOX 5 clpill & soX
Byde M chian cilpaill 8 s0X Aile (e lgiae 30 e JaVle waad S a8y (2017
OSS Dgall Gllaall (o 2l 8 o SOX Glia (635 A=) Braee ilegana
Sl el ((Central nervous system) Sl cuasdl Sleall ((Reting) 4.l
Chondrocytes ) 4:ag sl WA jla & A o(Cardiovascular system) el

.(She and Yang, 2015) (differentiation
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Sex determining region Y- ) 2 suiall sl swill Jole Gilins)

Jishll ghall e ady 568 <1994 ale LY é (DOX transcription factor 2/SOX2
desane (M i cbisel Liaes 317 (e OsSall (gl j2dy «3026.3-027 4 sussa S
Bl degane Lt (e (icgana amd Al ((SOXB) B uiall aaaall cilial) dlile
«(Transcription activator) sl ddesl ciladie Jisi (SOX1, SOX2 and SOX3)
Transcription) sl Lle clhafie Jia Al (SOX14 and SOX21) B2 e genag

Weina and s Uchikawa, et al, 1999 ¢Stevanovi¢ et al., 2017) (inhibitors

.(Utikal, 2014
dgapdal) dawdy) pan b SOX2 Guiall smaall feudl) Jals 599 .2.5.2
uaY g

The role of Sex determining region Y/-box transcription
factor /SOX2 in some of normal tissuses and diseases

S ol e Al slaed Goaphll dsud¥) 8 SOX2 e anl)

lide A ate ol g WS Baxally (oyally ((Pharynx) as=lll Jie i (Foregut)
Dluly ¢cpall 48uis (Progenitors brain) ¢ Lall <dlul Jie cibdill bl dasy)
8)leday «(Fauquier et al., 2008) (Progenitors of pituitary gland ) dwliall sazdl
dermal papilla hair ) il cSlasal La3¥) dadally ((Tongue epithelium) oLl
Blelalls <(Que et al., 2009) (Trachea) 4sle s «(Driskell et al., 2009) (follicles
«(Forestomach) 4ul¥) saedly 5l dadasall (Squamous epithelia) s sl

Neural and ) Lavally duasll e 2l WAl ((Cervix) as)ll Ggics ((ANUS) zaalls



47
bl Galaia) A S
iauYls «(Park et al., 2012) (Lens of eye) cull dwacy «(Embryonic stem cell

Carrasco- s Okubo, et al., 2009) (Gastric glandular tissues) 4usll diasal)
.(Garciaetal., 2016
Lsas hsa SOX2 lgiaumsy SOX (einll saaadd) clisall dlile slime) paen G258
iy «(Blastocyst) g ) Al (168 Jia degiiall Liglal)l Slblaall (o 2all 8
sinll cpsSll Adee ety ¢ olally «(Germ layers formation) dueghall el
«(Cellular reprogramming) dslall dssll salels «(Emberyonic development)
Ledall DAY e dbdladlly cdand) clifiuly (DAL majpall cagally (LA il
addlaalls «(Maintaintion of undifferentiated adult stem cells) snladdl e 250
(Embryonic stem ) Zasal)l dedsll WAL (Self-renewal) 1A axsall salel e
Kamachi ¢Arnold et ) al., 2011) (Fate determination) WJAll juae aasdg ccell

.(She and Yang 2015 s Hongbao and Young, 2014 ¢and Kondoh, 2013

& 0abeY) e 2all Jeas 2e SOX2 WV anhall e il olaV) daiy
Williamson et al., ) (Anophthalmia syndrome) aadl alasil daPlie Jia ol
el @lls ((Anterior pituitary) dslaall sall oY) el g & JIA (2006
aaadl lasg (Corpus callosum) il awall cilagiss «(Esophageal atresia)
Carrasco- s Kormish et al., 2010 ¢Lefebvre et al., 2007) (hearing loss)
(Garciaet al., 2016

Ll 3 Aasanally SOX2 wed (gias b bl G bl asas Jaagd WS
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Gl ) (Kae @iy (Aged mice) awdd) ol & (Neural stem cells) duwasl)

by LSy (Stem cell aging) Zuedal WA A3 305 dulee aalaii 3 Laga )92 SOX2

.(Sarlak and Vincent, 2016) (Alzheimer’s disease) jalail say A 1ys0

Olapdly SOX2 (uiall dasal) Zewdil) Jale .3.5.2

The role of Sex determining region Y/-box transcription
factor /SOX2 and cancer

el 13y daad) limiads ial) CusSall o OIS 3 Lysaa sy SOX2 (o3
Ohyws S day o) (e die zball je juaill bjd o) spued (gie (& JIA) )
Lin et sJiaetal., 2011) b nll GUayusS Clilaydl (o maall jokas & g Sl
Squamous) Zadall WAl Uayus (Leis et al., 2012) il oUayus «(al., 2012
Oty ¢(Li et al., 2013) aiicall sloall (Uajmg <t53ally 45,0 4 (cell carcinoma
Lou et ) (faudl Uayus «(Glioblastoma) duaall Zulal) s yws «(SKin cancer) sl
Al el Loe 2all DAY Giligly Holat ae SOX2 e il Jaji Lasiy WS «(al., 2013
Aa ) degimie Lgn Glleey aldl e il o L0 ) SOX2 i 25 3
Pla e cllyy Lillayad) WA Sany «Slbily <g)ey ¢ Sy cgolall S oyl
G /() 3eSW B3 3 ~lad) alandl s 5L e Apla¥) hled) e skl
5Ll e ¢«(Hedgehog signaling) sl slal b «(Wnt) /B-catenin cpolS
PIBK or ) € -3 afwgilsbusd WY )l ((Calcium signaling) asdS1)
5l Gails Jles e OIS sy A (EGFR) 8pad) et ale Jiis sl ¢(AKT
Signal transducer ) 3 # i) Jadsg g5la¥) Jall jleas <(Janus kinases /JAK)

dlall @y Lgall Slleall dla I Allg «(and activator of transcription3 /STAT3
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Weina ) 8lsill Jals &Lt (g5iee e (Oncogenic-related processes) byl

.(Weina and Utika, 2014) (8-2)

aihaal) AlaY) hledl e opiliy SOX2 Geinll amal) facll Jalal _adasll ol (5-2) Jsa

.(Weina and Utika, 2014) olayull g9 caus

Cancer type Pathway/Process SOX2 funection References

Breast WNT/ B-Catenin, 1 cell proliferation, fcolony 1 Stolzenburg et al.,
1EMT, formation, 1 |invasion, 2012; Lietal., 2013
JAMPK/mTOR Tmetastasis

Colorectal TBMP, 1 | cell proliferation, tmetastasis, | Han et al., 2012 ;
JmTOR,TMET, Tsenescence, Tautophagy, ttumor | Cho et al., 2013
TWNT/ B-CATENIN growth, Tinvasion, tmigration,

tanchoragedependent growth

Esophageal 1Akt/mTORCI, tcell proliferation, ttumor growth | Gen et al., 2013; Liu

SCC 1STAT3 etal., 2013

Gastric TAKT signaling 1| apoptosis, 1] cell proliferation, | Hitz et al., 2014;

Tmigration

Tian et al., 2014

Hepatocellular | 1EMT finvasion, {sphere formation Sunetal., 2013
carcinoma
Layngea TMMP-2 invasion/migration? Yang et al., 2014
TPI3L/AKT/mTOR
Melanoma THedegehog-GLI finvasion, ttumor volume, 7self- | Laga et al., 2010;
signaling renewal CSCs Girouard et al., 2012
Osteosarcoma | |WNT/ B-CATENIN tself-renewal CSCs, Basu-Roy et al.,
Ttumorigenicity, 2012
Tdedifferentiation
Pancreatic TEMT tcell proliferation, Herreros-Villanueva
Tstemness/dedifferentiation etal., 2013
Prostate | Ca2+ channels, tself-renewal CSCs, fcell Jiaetal., 2011; Lin
TEMT, |Survivin, proliferation, tcell survival, etal., 2012
1 Wnt/B-Catenin, Tmetastasis, Tmigration,
TEGFR/PI3K/AKT lapoptosis, |store-operated Ca2+
entry
SCLC, Lung TMAP4K4-Survivin, | tcell proliferation, fcell survival, | Chou et al., 2013;
SCC, lung | |EGFR/ Src/Akt | |apoptosis, Tmigration, | Justilien et al., 2014
adenocarcino |BMP4 | tanchorage-dependent  growth,
ma, NSCLC tself-renewal CSCs, Tmetastasis,

lautophagy, 1tumor formation

T . Increase

l :Decrease
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aaball (i S Juadl)
Calcium Py
Hedgehog . g 3K/A
i signaling Signaling Sign,;,T-/mToR
i

N\ o 6@ Y o Edtraey, 3 &Gy,

ot \\(‘q I S Ky R
o9 WNT' 0 '> I“ i .

\<\ q)§ %M) s
Extfacellular ‘~

Matrix offt}r 2
'&J s Fq “x N“ DVD

(o
‘,{r"rll 0‘
A
W GSK- 3p o
@ _r V/ b Complex
CTNNBI) <> CCTNNBI -
Cytoplasm \ \ ‘
Qgradauon ) g ’ ...........
ol
& @W@

i ¥
/ Regulatory\ "
Feedback
y
Nucleus TTFs 4 @ (Cell Survival )

Invasion/ Migration| Invasion/ Mlgrauon
/ Metastags.s @ i Cellular Su rvuva

Stem Cell
Phenotype —> =Promotes

— =Inhibits/Represses

Weina) ¢ lasidly el dileial Gllaad) 3 SOX2 Guiall sasdll sadl) Jale 90 2(8-2) J<&
.(andUtika, 2014

Oaye b cduilhyull WA (golal) flsall adasi 8 )y50 SOX2 (g5 WS

e Al Byon S PA e WIAN gai Jauis L (505 spad o ()) 2y LulSu)
S e 3l S0 Tafe clifigy o apl) ElSH A0S 5158 sy s 53
Ly o) sy o 3 «(Cyclin-dependent kinase inhibitor/p27" "™ and p21“™*)
Cyclin ) 3@ Sl omigy mad Gl o WAN A sy die juail)

First gap ) ds¥! seill/ JAs¥) oSl dlajye (0 WD Jliws) Jygsis «(D3/CCND3
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aabal Galaial A Gl
550 (= (Synthesis phase/S) DNA (sssidll aeal) ¢y dsye I (phase /G1 phase

-(Herreros-Villanueva et al., 2013) 4.1

ClEaY) sSiy Ayl WDIAY Eilialy San ae SOX2 (e yuadll Lagiy LS

WY b Byaa jleay depw (e e 8 SOX2 (e Luadll b o) 2ag 3 Ll
Testicular germ) agiyal) Ldal Jad sy (e Adsdall Cihyaal) 5aaate dgiial) Lty
«(Chaotic) spasdll ) (Linear) sl o0 i copus 3 (cell tumor/NT2/D1
Drakulic et al., 2015) (Adhesion capacity) WAl slaill 5,58 4 jfg ol cps B

.(Stevanovi¢ et al., 2017

Sy g (Boy9) Jes Alie Dlly a5 Baeall GUaye & SOX2 )5 (e Ll

Ly 05 SOX2 Luws glaid o) ) el cluhs ligh sl b dullayadl LAY
Otsubo et) sl culS s Bl G5 o) oS ) () paddl) egmy GUaydl Lla¥ b
Whe 2929 S ©A) aluhy wlal s & (Matsuoka et al., 20125 al., 2008
acd 138y Loglaalll dall Giliily 3¢ Barall GUayw skiy SOX2 (e Luil) s dula
<& Hutz et al.,, (2013) o3I L laag (Zhang et al., 2010) alg¥) sk u3ad (& 0y5
G s Jals AZ-521 cells WAl laa 8 SOX2 s Ladis o)) () LA 3 4
gl Cigall 8ali) ae lgd Gl Ly WIAN AIS 8 (mlids) Jeas S o) A
B)sd g (B e 3 Adad) 5y00 (& Lghasy Al @haal) V1 e o) (Sary LA
rs «(Second gap phase /G2) sl saill daje [Aulll GeSull daje e L)
Jyas 4w L (Mitosis phase /M phase) (solall aluady) dsje ) gl

oo _wmanl) aliasl o) Y Sarkar et al., (2016) s LAY aludl Yo (4 (aleds)
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gaball Gl A Juadl
On Sl A bl Baea B alg¥) ek da Lee Baaall lUajw a3 ae daiiyy SOX2

ey ol DA (e elliy (APC) dusad) € I e apsll culSl gpaall 8 8ila

O L) e Jalis Lot Alalugy Gl ooV saiy S1S5 aie e SOX2 Jery @
Dgo aly (2 (Wt /B-catenin) ¢pulS by (cuig) AgSWl b 8 = Liall alaadl
Glialll giatl by ele Lufi 3 ol e bVl skis (plall gl s
Wiy jawmdid) &l dales «(Lymphoid enhancer binding factor/ Lef)
Dly g e aall dagmlly (T-cell specific transcription factor/Tcf) T
FUPN
Clial) e desane Tl Gyl oo bl S I SOX2 Lwas o) (535 @
slaadll (gl Jia (Intestinal phenotype) (gsaall (sHalall daailly ddasiyll
O (S Sl sda i adle g ¢(Olfactomedin/Olfm4) WY majuall igall
Jalas )i apg¥) ses 8aly MLy (ssnall el Joall L Bpaed) LAY digs

.(Sarkar et al., 2016) (9-2 J<&) awall
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A uail

Homeostasis

! Eu = = B Gaslric [denlity genes
goo
Imm

[Sox2 WT|

B Gastric identity genes
" Intestinal and metaplasia
associated genes

l

« Sox2 is dispensible for gastric stem cell renewal
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Whnt driven tumorigenesis

| : 1w m E Tofileft targets

B-catenin

TeflLef sites

f-catenin
i TcfLeft targets
f-cateninf-catenin u

TefiLef sites

U]

+ Elevated Wnt signaling

and epithelial regeneration

+ Enhanced adenoma formation
» Dysregulation of some intestinal and
metaplasia-associated genas In Sox2 KO
{e.q. Offmd)

+ Incraased organofd growth

(Sarkar et al., 2016) saxal) iy Qliiul (B SOX2 (ainll sasall fadl) dale 90 (9-2) <&

g 3 daall il ae gla¥) Qlel 8 SOX2 g el (Sgise alaii Jadiyy

¢ @)ls «(Aberrant DNA methylation) DNA (ggsill Gaeall duelall ye dlial) o
(MicroRNA /miR-126) 126 38 ghsnbll (5ol (imeall Lija o yuaill (ggiuna
g Glayed) J<& iy Lee saaal) Gy & SOX2 Go puntl) (ggiene (mbd 3 Cud

.(Otsubo et al., 20115 Otsubo et al., 2008) (10.2 J<&) aysll culS (paS 0y90 aeyy

Gastric epithelial) el Llehall WIAN dagha e cupl dulyy pedl
Biod g PIA e olall Akl dadin N (a5 SOX2 juas Janis o) (cell lines
Gob oo Bl o) Cigall G ((GL) JsV) saill dlaje [J9Y) OsSall s je ie 1)

(Cyclin ) 1 (oo oSl Ll 890 walaii (g (30 IS o L) (Sginn B (alidd]
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aaball Gl A Jua
stedall ASAN A ¥ ey Ofm el sl culs gy D1

e wanll (soue & Babg «(Phosphorylated retinoblastoma protein/ pRb)
Otsubo et al., 2008) (10.2 J<) (p27" P culSilud) e sciaadl 3ulSl bafia g 5
Jlal 3 Ly Wang et al., (2015) o) W 13ay «(Carrasco-Garcia et al., 2016
JiSdny (DA Al jes 8 KATOI cells WAl las 8 SOX2 joes Gl o) )
) Cagall daglia ) A8l Ll pud) WA o2l ElaYly g3al) ZbiE 53L)s calygY)
WA ba 3 SOX2 ge sl o) ) W) LS all QS aun 253 Jals LDIAN
@A ((PTEN) puaiilly Silaasdll Jilea lue st g 4 i MKN28 cells
Protein kinase B/ ) » S o5g» (Dephosphorylation) skeé a1l dulee Jacgi
oo a8 (AKT) o 5l gy (hait) sad A3 g Uiy (PKB or AKT
Otsubo et al.,) (10-2 J<3) dolayadl WIAY s1a85 S5 ¢ gaig ola€ dglall clilaal)

.(Carrasco-Garcia et al., 2016 s Otsubo et al., 2011 ¢2008
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aabal) Galaial AN Juadl
I miR126
\ 1 CDX2
/ \ T Proliferation
- lsox2
\ 4 Apoptosis
.1 -~
T Metastasls
T DNA Methylation
Gastric Cancer

Carrasco-Garcia et ) SOX2 juaiall sxsall ol Jale juad 8 &8l chaall il (10-2) J<&
(al., 2016

Ssina aliddl 3 H. pylori dulsl) glall LYl o) (LYY e A

BaLY 2gm cuadly CDX2 s (s5ise (A g Uyl () (535 0y90 s3] SOX2 (e juanll
DAYy ALY daks (IL-4) 4 (SSLY) (s5iene 833 Aliaially Chanall Ao lial dulaia)
Signal ) 6 Flwiwyl Ldis WY Jall jlee e SOX2 yued abain e Jgjose
alati S adanll Jdas (transducer and activator of transcription6 /STAT6
Ala¥h SOX2 et (gsuas paalianl ga daiilly lewts H. pylori 4ulsdl dslall dbalus,
plaall J<aall gyl Hluse Jaadii 3a3 o)) oS H. pylori dulsdl Lglalls Lyl o)
2y I sas oysn A (Bone morphogeneticprotein pathway /BMP2) 2
SOX2 _uas (mlessl Julby (0SMAD1/5/8 5 SMAD4) clisigp juat Gl

U8 BLal Sisy of oSe SOX2 s Gilid 51 (mlisd) of ) clilal) o3 s audeg
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aaball alain A Juail
o>l Jganll e IS sy dliaiall H. pylori dulsall 45kl1 (Pro-carcinogen) «)sl

Matsuda et) (11-2 J<all) saaall laje 06<8 GlliSy dliaall Linall 3)lelall & (gonal

Carrasco-Garcia et s Wang et al., 2015 <Asonuma et al., 2009 ¢al., 2008

(al., 2016
R L~ ‘/

p-STAT6 \

fiL4 —— , "
- 1S0X2 | ———>1cox2
Poupe bt
T p-SMADYS?

T CDX2expression

SOX2 expression o~
Normal Gastric Tissue Intestinal Metaplasia Gastric Cancer

5SOX2 uiall sandl) el Jale s il & H. pylori dulsd) Lskall bl 5300 :(11-2) J<&
Carrasco-Garcia et al.,) sl oy ddee Pla CDX2 b Jilal) s Jale
(2016
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Jasdl 3k Hsal) G Juad)

Materials and Methods Jasdl &ilhg algall .3

Lailiassl) Mgally Ay piiial) clsl) (Bigad 1.3
Laboratory apparatus, tools and Chemical materials
Jglaally ibasll Ssally dupidall Clsa¥) 3)eal) dallall dulpall (3 Cilesind
Laadly e seadl 4530 un (3-352-3 <1-3)
Alanioaall doyaaall cilsa¥ls 53gaY) (1-3) Jsas

Country b Company asal) Laboratory apparatus and tools 4iaiall gy sigay)

Laboratory apparatus 4l sga¥) <

Germany Leica Refrigerator 4235

England Gallen kump Water bath Sl ales

England Photax Hot plate Lal dssia I

England Gallenkamp oven Electric oven LS
BS "

Japan Olympus Light microscope is<a seae

Japan Meiji Techno photo MICroscope i) 1alS: 393e ysusi ygma

Germany Memert Manual microtome rotary Jlss gsx z e

Laboratory Tools diidall cijgsy) <
Egypt kompass Graduated cylinder ds . alshal

Spain A Fma.Drsp Eppendorf tube < sxin) s

Germany Leica Glass staining jars cusb s

USA PathnSitu Positively charged slides sl duse dials) wil

France Gilson Disposable tips for sl Jeain¥) Gld dalall () ) SBle
pipettes

Denmark Dako Pap pin  gaeill aaa o8

Germany DURAN Glass Funnel  als) add

Germany Ted Pella Coplin Jars Ut ohS

France Gilson (U584 1000 5 100¢10) 488 dala
Micropipette (10, 100 and, 1000 pl)
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Jadl &g Algall G Jaadl)
orioaall 4iLasl) slgal (2-3)J g2

L) Company 4s,al) chemical materials 4l slgall
Country

I Denmark Analar Xylene s
Germany Merch Paraffin wax —cuhll ced
England BDH chemical Ltd Formalin (%10) (%10) culle s

uU.S. Gainland chemical Ethanol alcohol ) Jsas
company (GCC) -

Denmark Dako Antigen retrieval oY) ¢ s i 52l

Germany Histofluid Mounting media /DPX () s (5 send 52
(Dibutylphathate Polystyrene Xylene)
England Dako bl Clicosill gl Jusall Jolae
Washing Buffer Phosphate Buffered Saline

/PBS
England BDH chemical Ltd Eosin stain  cues! Ok

I India CDH Hematoxylin stain  cpleSsigal ¢sle

Lonadga Lo lial) Zuhall A Alasticadd) 22l iliging (3-3)J 9o

Biolinylated link 1x15 ml, biotin labeled affinity isolated goat anti
Secondary antibody rabbit and goat anti mouse immunoglobulins in
phosphate buffered saline (PBS) containing
stabilizing protein and 0.015 mol/ L sodium
azide/ ready use. Abcam, UK
DAB chromogen 1x1ml, 3,3-diaminobenzidine in chromogen
solution. Abcam, UK

DAB substrate buffer 1x18ml, Imidazole- HCL buffer PH 7.4
containing hydrogen peroxide and anti-microbial
agents / ready use. Abcam, UK

Peroxidase block solution 1x1ml, 3% hydrogen peroxide in water/ ready
use. Abcam, UK

Primary antibody CDX2: Rabbit monoclonal ,(1:200).

MUCS5AC: Mouse monoclonal (1:200).

SOX2: Rabbit polyclonal, (1:250). Abcam,UK
Streptavidin (HRP) 1x15 ml, Streptavidin conjugated to horseradish
peroxidase in PBS containing stabilizing protein
and anti-microbial agent/ ready use. Abcam, UK
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Jaadl 3k Alsal G Juad)

Methods Jaxd) &bk .2.3

t oY) dand) il e
Preparation of samples for studying  4auall zilail) digs .1.2.3
Prospective and ) sy bfiwe 1 cld duhaS LI bl Ciecia
Barall ot Qllgd (e de 60w M 2018-2014 524U ((retrospective  study

t0dic gann I g 23 (il aady 5)5aladll

Control group Bl degana .1.1.2.3
e Sl IS @A) ¢ anbll Baall o e die 30 degenall ode Ciieia
(e Caaa (Sleeve gastrectomy) sl awsis (ad Glilee ) lgnad (pdll oia )
oY) el asmeall Jie 2 & (Private hospitals) dayl cbidiwdl (as
Al-Jadiriah private ) Ja¥Y) Zalsll adieay (Dowaly private hospital)
Aiabiaall Gl cafy 2018-5-31 dilals 2018-1-15 (e 524l cuean ¢(hospital
e Asla Ly Adies 20D (CONMAINGTS) Clusla 8 lgacagy oapall (o Linba

Ledle hlasy) eha) cual 4 Ciling (%10) calleysdl) Jslae

Baral) (s dilaal) deganall 2.1.2.3
Gastric carcinoma group
Cbnll aadn 8)gaaall Bazall Uy o Al (e de 30 deganall o2 Citaias
2 b e 2 daall Lija 5l LIS Jlalin) Glleal Jsecad B cajal 5e0
gl Slead) bl hdiae & sl 530 Hiae sy I esall (2018-2014)

=l (Gastrointestinal and Hepatic Diseases Teaching Hospital) el 2l
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Jandl ik Asall G Sl
Byilag dadhyall daall §)lys (e S dnac)l) ladlsall Jlanin) axy oz /bl Apae

ol lad) U8 (e el 38 GaSU adiidll jEll dealye @ 5 ekl A
By ¢ sarall Gl Laddie La0ial) Gliall aes () e U ¢ adtual) @l & iaall
Ny Agal) Closleall 8 Gl Gy Ldlall Ll Lagpd Cagiod ol Al eVl slegal o
o= (Clinicopathological parameters) dicajdl dyyedl clpisdl Ao Jomall &
Lawadll lg¥) ¢yl (AgE) ey (Gender) wis ciiecad A dudall il i)
Grade of ) a8l nla 4s)3 «(Histopathological types of tumor) ajsll eyl
Lymph ) Lsialll sall Llal (Depth invasion of tumor) aysl 53¢ (Gae «(tumor
.(Stage of tumor/ TNM) asll s el caniaill aUsig ((nodes involvement
Practical application of the study  du),all el ilad) 2.2.3
Oncology Teaching ) (cadsill alyg¥) adivee (& duhyal) 3¢l aal) Cuilal) e
Lagdall Baaal) el Al abliall jicass Criecaty slas /bl duae ((Hospital
Cliall (bl ) aads jsalae Il US e Damasd pdalie 4 3] 3 csanall (ldayes diliadlls
2AY) byl bl (iasad M clews cdadsiiall
Histopathological study dua !l dsawdl) dufpal) .1.2.2.3
Hematoxylin) cuwsl —cpleSslas Sigll Gelall abalaadl sl ool Cuecas
Suvarna et Ja (s saaieall dadaaadl cilghall e slaeYl @llds (and Eosin/H&E

AU il e Jaeamtils Lol Gyl S 35 al., (2019)
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Jaadl 3k Agal EJEY Juadl
Laolia dawileast) Lafal) .2.2.2.3

The immunohistochemical study/IHC

U o lin aatlal el au jad (9AY) EDEN alaladll gl crienas

Caudal-related homeobox2 transcription) Ll Jilall xw dle (g
Sex ) puiall 2l zudll Jeleg «(Mucin/ MUCSAC) (sl «(factor/CDX2
clghall ¢ lal «lly (determining region Y/-box Transcription factor /SOX2

.(Abcam) dxiadl A<l Cilalded Cruwsy

Design of study experiment 4ujall 4323 asaai .3.2.3
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daalpll) Clie

Banall geteadd (bll) aadis 3) gabaa A3 (60)

Y | T
g ——

MUCSAC
" SOX2

Luahall dpal alall apacaill 3(1.3) J<&
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Solutions preparations Jallaall juass 4.2.3

Formalin fixative (10%o) (%10) Sy culle)sdll cuia 1.4.2.3
algllaysdl) Jolaa e 10 MI L o)lal) cld) (0 90 M ddlials Cafial) s

.(Suvarna et al., 2019) %40 35 aadal)

Al Cliagdl) g6 Juddl Jolaa 2.4.2.3
Washing buffer phosphate buffered saline /PBS
abaiall Jolad) ) ald) clewsdll tols dutll Jslas (30 50 Ml ilaly yuma
4580 Slelat e Hlaad) el 50 950 mI- I (Tris-buffered saline/TBS aldll

.(Dako) dziadll
Target retrieval solution  a&aical) glaic) Jslase 3.4.2.3

Shidl el e 49 Ml Y tmicdl) g lagind Jslae e 1 M &by juaa

.(Dako) driadll iSHd i (e saainall Janll dayha e Tolaic)

A oY) Baliaad) alual) Caudis .4.4.2.3

Dilution of primary antibodies

adall Jolaa (0 1000 pl 5 pl 2Ll ddgV) saladdl aleal) sl
& ctMUCB5AC 5 CDX2 A5V} slad) avall (30 JS 4uils ¢(Diluted solution)

(Abcam) dsiadl A$,all U8 (e anfiall 5S)illy Cauanl) disk e lalael @l



64
Jaadl 3k Alsal G Juad)

DAB solution preparation sl i\l Jglan juaai.5.4.2.3

DAB) (pasagS cly Jolll CadI e (32l 5hd) 30 pl d8lal yas

Horseradish) — jlawso,m ail e (8k3 50) 1.5 ml ) 3,39 (chromogen
algll Jlaanw) @iy Saadlll Lald) Gy (& Jolaall Jais 3 ¢(Peroxidase/HRP
daiadl A58 cladlad cwes @y eqall e laas (Disposable tip for pipette)

.Abcam
Histological preparations doaudl) &fyuasil L3.3

Cieiy Suvarna et al., (2019) dayh e Ll adaliall juass A el

1351 Clghaall

Fixation cuiil . 1.3.3

(e Clativd Al 5l Glayn Lladly Laphll sarall dad) Glie cuds
cudl) (sl Aoy 24-18 sad « %10 S5 cllaysill Jolaa & (il
Washing Jaad) .2.3.3

@ dsasd) il L Al Ay e s (@lall el Dl clil) cles
A0 sgladl) o2y pad %70 ABY) JsaSlly culaga a3 AaastY)
Dehydration ;¥ .3.3.3

%80 %70) AV JsaS e A Lol dlude B clual)l @y
slall Cme (mpal lldg 5 UK ARy 30 saaly (sl e (%1005 %100<%90

s Al dgagall
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Clearing (&4 .4.3.3

2y 30 sad pilaye Ao (Xylene) ool Jslae & damid) cluall cdy)
Paraffin ) cpdhal aed ae ziia Jolae alagaly HSY) Jolae A (sl daye (S
L@y Qled il Jaaly (L) ddee Jiguiily ygaiall (Wax
Infiltration ¢z lgN) .5.3.3

d2)) bl ped 5 Gl e (dd) e BV dstid) Gl Caeiag
Aol 83 60 C° sba Aapy SlyS 0 (B 1o dueaal) il (58 C° ojleaai]
aye 9 del saddy Gibage oy gaaiall (A bl ped ciliaal) (Cupd) Cai)

el Al 8ygemy il Capin Glacal
Embedding (slawyl) skl .6.3.3

Cune @ Gl g s dala Gl (8 jeaiall il bl aed a
Clad Wy radll Claly Ja A8l Bl dapn Qllgall CS5g delals damiall Glinl)
bl aodadi s ()b S & sy QI (e
Sectioning azhail .7.3.3

Manual rotating ) lsall o) Zhaadl Slea (A e s Cllsal) cualad
&) sLaally Jaalall ddalugy Judecidl) Jasyill adalie culds Waaes pdm eles (Microtome
aloall 8 Lalaill Aoyl Capee & cgnaill i sl (45 C°) anba da Sl ples
dapiall o cuyg s & ag ccaglhall s Japdll e eda daeatl Jile IS0 AL

.iail 45 C° 45,0 (Hot plate) diala
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Staining ¢xs .8.3.3

Harris's ) ool oleSsilag sl Jleinls Zonill adalad) gl
Suvarna et ) Jad (w sadiaall Jaall danyla ¢ Lol ((EOSIN) cpus¥! — (hematoxylin
:‘;ytsj (al., 2019

MA)AJS]E\.&:}SJ 30 EAAJJ u:.uh).ouls u&bﬂ d}h&.‘éﬁw\ cL.LB.d\ Sy @

%90 <%100) LAY JsaU o S0 ADE Aldes b damestl) alaladll &) 50

bl slall calug 5 ¢ S8 IS g sadl gl e (%705 %80

L3383 10-5 53] ol elaSsilos Oshes Lineaall alaliall cuigl

GV A last Jeai of I 3318 10 sadd glad) slally Zemaal adalial) cilut @
.C;Md\

CO88s 33al  JeaSl) gt Gglay il adalaall ciigl o

%670) AV Jsasll e S Fpae La Alaes 3 Apmasil) paliall o lld 20y @

S5 S o sad sl e «(100%.5 %100<%90 <%80

sy U< A28 30 sadd Gl ye e il daasl) abaliall cds
Mounting (slwy!) Jsaill .9.3.3

Dibutylphathate) (&) & g2 daeaill Jasg Jlaaiul Zadll alalial) ciles
slelye ae «(Cover slide) dasyall clae cudn (ajal «(Polystyrene Xylene/DPX
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sl jagaill g yaadl) (10.3.3

Examination and microscopic photography

Jlerials s2aal) ()l poss Loliaally Zamaadall 52nal) A Lol plalial) (i 2a

Lag Lamiall abaliall &yem ((Compound light microscope) Sl Jgall ol
353« (Meiji techno microscopes) g5 g sgae Jlaatinh duhall bllaiag cauliy
Ol deaieg JuulSae 18 8520 (Digital camera, Canon) (sl g9 4y )l
Dt b @l (40X, 10X, 4X and 100X) ddbise S5 (g8 iy (Gusi¥) SismasS
[oue) ¢ —Aipall aslall Ayl AUS fslall asle and 3 Llall ciluhall asiiall 2V ole
a3l (Image J program) seal) Jidats dalles mabin Jleaial o Db calasy dasls

Bysa S (Scale bar) aw)ll ubie

daclie dauibiasll cglil) 40385 4.3
Technique of the immunohistochemical staining
%M\Mﬁ\&\a@a\M&w\wgwwg
aie S S ellhg Cangiaddl (gl Baliaddl alea¥l o L) ok e adiats
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280 20 saa] (Adjall Bylys dayay dudayll ddjal) Jals
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Examination and microscopic photography
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Stained cells (%) Stained cells (%) Stained cells (%)
%0 %S5-0 % 0

%9-1 %35-6 %9-1
%50-10 %65-36 %50-10
%100-51 %100-66 %100-51

Statistical Analysis Alaay) Jalall 6.3
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(2013
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DS i g Al (%66.67) 20 s8I (g (odayall 220 ks un B Als (%33.33)

(18-4) J<ally (1-4) Jsaall meunge WSy o oSN (o (umpall dnlle (g)) 122 &ly)
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The correlation between expression of caudal related
homeobox 2 transcription factor /CDX2 and involvement of
lymph node
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The correlation between MUCS5AC expressions and gender of
the patients
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The correlation between MUCS5AC expression and the grade
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The correlation between the expression of MUC5AC and
invasion depth of gastric carcinoma

ve Giyghh 8 (MUCSAC (e o) e dasd el ol didlall damill ¢l

Oasa Al (%13.33) 4} s (%50) 15 2 Lbeaddl ciad &bl aygll 956 dlayae
Jilaa {score +3 (ea dlls (%16.67) 55 <ScOre +2 (aa s (%20) 6 <score +1
easll o3& Alsje cyelal (o B SCOMe 0 pea uadll olaé cjglal Als (%26.67) 8
+ 1 542 Gaa Al (%3.33) 1} Dla (%13.33) 4 2ie L) ed dgleadl daukall
nedll lags coyela) Al (9%3.33) 1 dilae {SCOre +3 (e dls (%6.67) 2 5 SCOTE
1 aie Lola) hued Cojglal 38 Alua) dbiaall dadall )0l 53¢ Alsye Lol SCOTE 0 (o
SCOre (sawa _madll jlagd coyela) s (9%3.33) 1 Lilaa Score +3 (aa s (%3.33)
Lilaa) Leal ) MUCSAC e el (s5ise (& GU gl S o) 050 ¢S <0
ANV g (0 el Byatall dadll il A Baaall jlas ciliadal ayol) g3 (3ee A Aaailly

(53-4) Ky (23-4) Jsaall mase LS (p<0.05



126
P

saall Ol 93¢ ey MUCSAC e il (e A8 -(23-4) d 92>

score+3
=l

=

Positive

score+2
=l

()

score+1
KA ||

()

MUCSAC i 4 2

score0

=l
(A=l

el 538 Gae
Invasion depth of
tumor

(%76.67)

5
(%16.67)

6
(%20)

4
(%13.33)

8
(%26.67)

< -
4:\1&.&&‘;\;.1

5
(%16.66)

2
(%6.67)

1
(%3.33)

1
(%3.33)

1
(%3.33)

(subseros)
idlas

-

(serosa)

2
(%6.66)

1
(%3.33)

0
(70)

0
(70)

1
(%3.33)

) Aleac
(muscularispropria)

30
(%100)

8
(%26.67)

7
(%23.33)

5
(%16.67)

10
(%33.33)

S g gana
(il aaal)

p=0.79"°

NS: no significant differences (p<0.05)

p- value

& Gl

50.00% -

40.00% -

30.00% -

20.00% - H positive

MUCS5AC 225 (%)

H negative
10.00% A

L

Adeadl

0.00%
RPN
iuay)

RPN JENCETRR] FERR|

posll 938 (s

Barall Uy 93¢ (3ees MUCBAC (e il G A8l miagy (Al ans) =(53-4) JSi

dgliall) diall dilaly MUCSAC e il m 48Mlad) 9.2.3.4

MUCS5AC expression and

The correlation between
involvement of lymph node

Dt Capglal 38 glaalll daally dbal Alls (%53.33) 16 ) Adlall dagll ey
Caa Als (%13.33) 4 score +1 ea Als (%16.67) 53 MUCSAC (e Wila

Olaad coyelal s (%30) 9 Jilee fScCOre +3 (ea s (%23.33) 7 5 score +2



127
) & i)

aglaalll daally olial agodl padidy ol Al cVW cyelal s A SCOMe 0 ana il
illa (%3.33) 1 5 SCOre +2 Gasa Alla (%10) 3} Als (%13.33) 4 i Lulasd L
gl OIS 35 SCOre 0 Cpaca uuail) (las Cjela) Alla (%3.33) 1 Jilie {Score +3 e
deal) Ailal ) Apeilly dlas) Zassl MUCSAC g oY) el (sgiase & (30l
-4) Jsaall age LS p<0.05 AN (s5ine ic P=0.02 5aiall il cialy 3 dglaall)

.(54-4) Jsally (24

Lslaall) daall dilals MUCBAC e uaill (g 38l -(24-4)J 92>

MUCS5AC i ds
4 glaalll sial)

S & sanal Positive lymph nodes
(Aaall)aaall | score+3 | score+2 | score+1 score 0
(raill)adal) | (Aawall)osal) | (Laill)asel) | (Lanaill)anell
25 7 4 5 9 4 5laall) sl Alal

(%83.33)25 | (%23.33) | (%13.33) | (%16.67) | (%30) (N1,N2&N3)
5 1 3 0 1 Sall Llal a2e
(%16.66)5 | (%3.33) | (%10) (%0) (%3.33) (NO) 4 saalll
30 8 7 5 10 A g sane
(%100) | (%26.67) | (%23.33) | (%16.67) | (%33.33) (Apmsill)axall
p=0.02.° p- value

S: significant differences (p<0.05)

60.00% -

50.00% -

40.00% -

30.00% -

M positive
20.00% -

M negative

MUCS5AC s (%)

10.00% -

0.00%

A aall) 2l Al p2e 3 glaall) sial) Al
(NO) (N1,N2&N3)
4 gliall) dial)

Aglaalll 3l Llals MUCSAC ¢ uuntll o Akl ecagy ik sy ~(54-4) JS&



128
) & i)

O (el Cisiaadl) alliiy MUCSAC ¢ sl (s 4al) .10.2.3.4
TNM saxall

The correlation between the expression of MUC5AC and
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The correlation between expression of Sex determining region
Y/-box transcription factor /SOX2 and invasion depth of
gastric carcinoma
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e S Gl 1 o2 dlla (%6.67) 2 e SOX2 (e Lueill SlS Llags AlusY)
Gee Alaje ) Bauilly Aglan) Zpaa¥l I deay ol 4l Y1 SOX2 o alag¥) el
realy P<0.05 AV (ggin (o el 8yaadll dadll cul€ 3 Banddl jlas laddal )l) 53¢

(69-4) USally (32-4) Usaall pecnge LS aysl 536 Jalye
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saxall (lajee 338 Bacs SOX2 Liall sanall ecal) Jale e uaeill (e 38 (32-4) Jsia

SOX2 maids po

score+3
A=l

=)

Positive

score+2
A=l

=)

score+1
A=l

=

score0

A=l
(Al

POl 5O (3es
Invasion of tumor

(%76.67)

5
(%16.67)

6
(%20)

4
(%13.33)

8
(%26.67)

Aalas coas
(subserosa)

5
(%16.67)

0
(%0)

3
(%10)

0
(%0)

2
(%6.67)

dlina

=

(serosa)

2
(%6.67)

0
(%0)

0
(%0)

0
(%0)

2
(%6.67)

.'S.. y\ "..] .
(muscularis propria)

30
(%100)

5
(%16.67)

9

(%30)

4
(%13.33)

12
(%40)

p=0.52"">

NS: no significant differences (p<0.05)
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aluay)
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) & i)

dilaly SOX2 uiall saaall Zudl) Jule g ) o 4Bl L9.2.3.4
Aiglial Sial

The correlation between expression of Sex determining region
Y/-box transcription factor /SOX2 and involvement of lymph
node

Dsad Capglal 38 Asglaalll saally Lleal Alls (%56.67)17 ¢ dlad) dsiiil) il

SCOre (sa Al (%26.67) 8 «score +1 (aa Al (%13.33) 4} SOX2 (e Ll
o) lai el Alls (%26.66) 8 ilia {SCOTE +3 e Alla (%16.67) 5.5 +2
D Loslaalll Sally bl gl oy ol ) eV Cojell ga  SCOTE 0 (e
Al (%13.33) 4 Ll score +2 aa Al (%3.33) 1 2e SOX2 e lulad
¥ SOX2 e ey sl (sgina (A B a2y SCOTE 0 paa uill (lash gl
i 352 OIS JSll5 daglaalll Sl Llial ) Al ilan) dnaa¥) ) deay ol 4l

(70-4) JSaly (33-4) Jsaaly manse LS p<0.05 VAl

Lsliaalll Saal) Llialy SOX2 Guinll aaadl) feeatll dale (e uanl) oy AU -(33-4) Jsan

SOX2 uida o

Positive

score+3
Ada

=)

score+2
A=

=

score+1
A=

=

score(
A

=

4 sialll il
Lymph nods

(%83.33)

5
(%16.67)

8
(%26.67)

4
(%13.33)

8
(%26.66)

Tyl ) Al
(N1, N2&N3)

5
(%16.66)

0
(%60)

l
(%3.33)

0
(%:0)

4
(%13.33)

EREEIPS
(NO) 4 slaall

30
(%100)

5
(%16.67)

9
(%30)

4
(%13.33)

12
(%40)

S ¢ sana
(Adll)2aal)

NS: no significant differences (p<0.05)

p=0.59"">

p- value
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SOX2 s (%)

M negetive

0.00%
g gaall) siall dlal axc 4 5aall siall Alia)
(NO) (N1,N2&N3)

dgliall) Sin)

siall laly SOX2 (il sandll el) ele e el (0 ABDAal) gy il aas) «(70-4) U<
A glaall

alldly SOX2 (uiall saaad) il Jule g i) G 4Bad) .10.2.3.4
TNM Sanall Myl (A sall i

The correlation between expression of Sex determining region
Y/-box transcription factor /SOX2 and Stage of gastric
carcinoma/ TNM

daball G il SOX2 e (2laa) et & el L ddlal) dsml) ¢l

s yall Cipelsl LS Alla (%30) 10 2ie Coadd 3 sanall layed Zaghylly 231 dadinal
+1 542 543 eia Al (%6.67) 2} Al (%20)6 2ie Lula) yuas EEN Leiial)
dayall yglal WS escore 0 Cpea uanll Glasd cayelal Al (%13.33) 4 Jilae Score
+1 543 e Ala (%3.33) 1} Al (%13.33) 4 vic Lulay Dued dadyl) dasiial
Olaad Cyelal a8 calS Al (%6.67) 2 Lol {SCOre +2 (aa Al (%6.67) 2 5 SCOFE
oo Lalag) Duxs cojelal i sanal) (U jud 40l 5K A gl W SCOTE 0 (pana il

(%13.33) 4 5score +1 543 axa dlla (%6.67) 2} s (%26.67) 8 xie SOX2
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&) 093 SCore 0 Cpaa il lazd coyglal Ala (%20) 6 Jilae {SCOrE +2 (pea dla
a0 el Bl el il M Baall Glaju piaad (TNM) sl Cavail)

(71-4) J<ally (34-4) Jsaall b mnsa LS p<0.05 AN

Oyl asall Casiaill plaiy SOX2 Guiadl sasall eastll dale e il cp A8 -(34-4) g2
TNM a4l

SOX2 uxida y
il e ) o8

| Positive

e ‘;én ‘ score+3 score+2 scor+1 score0 Stagt_er(’ilfl\'jlumor

o A=l 2=l 2=l A=l ( )
Gty | G| Ged) | Ged) G
10 2 2 2 4 Il
(%33.34) (%6.67) (%6.67)2 | (%6.67) | (%13.33) | (HNA&IIIB) | 4l
6 1 2 1 2 AV} PR
(%20) (%3.33) (%6.67) (%3.33) (%6.67) el
14 2 4 2 6 | syl
(%46.67) (%6.67) (%13.33) (%6.67) (%20) (NA&IIB) 5l
oY

30 5 8 5 12 20 & pandd
(%100) (%16.67) | (%26.67) | (%16.67) (%40) (Aaudll) 22l
p=0.51""° p-value

NS: no significant differences (p<0.05)
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Discussion a&dliall .5

) say legud lillayudl SS) (e Jaslg (Gastric carcinoma) sasall (s yw e

Lo allell elail asen & (Morbidity) dalylls (Mortality) bl dudyll Gl
dglall (gore a3 Adng Ably dalse o Bamall Glhje Sluwe Gada® 4l Jsall
I Gy jhadll Jalse aal (e 3aa)y & (Helicobacter pylori/ H. pylori) s
) sl Gl e alall ol Ll Ghall is .(MOSS, 2017) saaall (s
o @ialy saeall glhajw suaall dlaY) Lws ol (Iragi Cancer Registry/ICR)

(ICR, 2016) (5AY) aal lillays poen (s (0 %3.67
@A}

Histopathological study 4wl duawdl) duhal) 1.5
Control group 8ol dsgaaa .1.1.5
Cally anlall sanall laal cawall Sl il of el duhall dais gl
Lbladl can dadll (Mucosa layer) ddbaladdl Al dud; clah a)) o
dallly (Muscularis externa layer) sl dleasl) dadall ((Submucosa layer)
5 Sorenson, (2008) 53 L ae dadlsia sl damill cielag ¢ (Serosa layer) dilad
slaad (Normal Architecture) dessdal) Ll &l agins 3 Mescher, (2016)

.Baxal)
Bogls ik BB e Calln Adalad) Fadall o) ) Al Al dag clal
(Lamina propria) al.ay) is.iall ((Surface epithelium) Lalaudl s)lglall @ pacass

U Je alaladl agae oY) cawil ((Muscularis mucosae) doliasll ddalaall
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Cyule A5 (Stomach lumen) saeall Cass a3 g lipY) dulie Aol @bk

Simple columnar ) ddasell d3350al) 85lglally didase ijels (Gastric pits) duaeall jeslly
aall oda midig (dndacd) 5lglall lalsial Jiad a9 daagee WA (e dlsally (epithelium
Karam et al., o553 L ae @i 12a5 ((Gastric glands) Zaeall sxadl (0 2aall )
anal) g i) olaall 8 2ledall LAY Cadlud st Jolis (531 agias (3 (2003)
Tubular ) Zusa¥) clales¥) e aall et Gl Loeall slelall o ) 1yl 3
i) Glliy (dlighll Zpnaall 2aal) ) layen miii Al Laedll jasll i (invaginations
Blac saeall JLladll clisll o) I sl 3 Neil et al., (2013) 555 Lo ae ddlall dail
O Gl WS s dssiall @Sl aliall il dagede Aas Aages Slgh oo
Hleball dilay & cilaladl e Ble oy ) il (e &35S Gyl Lanall 3)lehal

Lsasall dahia A é.b\_m]\ [GEVITEN alian %ﬁlb cz\.ﬁ..j.ad\ ;\:I.AMS\ ] (9 cz\:t;laml\

Blelall I cylal I (gAY) cluhall b oels Lo po Bdlall dagll el @l

111 ale IS5 4¥sh L35S i) 0 Apand) yinll (e al) e (ggind Ao
L)lae 22l e (Pyloric) sl (Cardia) salsdll eall 8 dubalidd) dadall clow (1a
Lhlaad) daball clow (e 41 aiile JSET juall IS0 cijgls Al Baeal) asng ¢ 2
Vidal ¢Young et al., 2006 «Chimmalgi and Sant , 2005¢Owen, 1986) saxall
Neil et al., 4w L ae ddlall 4l casl WS .(Young et al., 2016 5 et al., 2008
G Ddee s e Sl Baaall acmg £ 8 dahid Load) slehll o) )L A (2013)
2y el gall JS& cpa A Laxal) Blehall KN dlacd) (0 %25 dipile S5 dandas

dalaial Laeall 5)lglall L) cdhanal) 3ylgdall SN slaal (e %75 diiuile diael) Ldeall 2a2)
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Caa ) Gl g cilKa 3 Asend) Lodeall yinll dgmgy cadestl 38 5axall S5y Sle g

Agaeall Bylelall S elod) oy
s (s Adlge ulS duaeall Bylglall Alual) dagiall of ddlal) daill cijekl LS
ClacVly doglaalll ATy Ligaall due YL e (LOOSE connective tissue) «i<i ala
paall DAL dibse Aasead) deiiall 5l Anseel) Ayl Zodeall 2330 e 2all (e Sl
Mucous neck ) Laall il LAYy (Chief cells) 4w ) WA ((Parietal cells)
Baeall e (g3l e)al) & 2xall oL Sorenson, (2008) 4l HLE) L ae s 1aag <(cells
WDAally blaall 5, WAl dihae Gacllll ve dagiley Shual dunn 22 o Hhe 2
LS daione dani 22 (e BHlae Cijghh 38 Baeall awng B dihaie & 2aall Ll cd)laad)
L) Aol ) GlliSy cdud)ll LAY ddalaall Latally dojlaall LIATL didase cajels
bl oawall uSHY Joa anul 8 Treuting and Dintzis, (2012) 4l lille s
SNl @l Gl LWl (Upper gastrointestinal tract) dskall Lsaall Lieall sUal
Baee (e S 8 Dbl plelall AbaY) daiall vl iy GEA) Sgag pae
Loose vascular connective ) ¢S Jleg abia g (0 436 Cipeda 3 Glad¥ly
Ly Neil et al., (2013) «lly I jlaly sl LAl aaall (e 2iaall aleis (tissue
I Lol aall BB e S aaial) i) gl (e LgisS G saeall £ B 222 Ol
At WAy dlalaall dagialls dojlaall cag LA glsVh dilase Cijglag dubaladll 5)lehall
Branched ) deiie duws 22 ge Hle sand)l Nidy Clsad Laaall 20l il fn B
axxg (Stroma) aull dbalus: Agais ((Clusters) cilesane JK5 Ao jedas (tubules

Lblaa) dahll e sxedl  (Smooth muscle fibers) slulall dlcasll LN (e
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e Jddlly (Mucus-secreting cells) dalaall 5Ll WAL Ll el LS cduliasl)

Alladl Aol Ciela LSy clgad duatd)ll LIAL doag (6 4al Caly ol (o (3 dlaadl anal)
Aapew Lt 22 & el 2aall o) I L) 3 Sabry, (2017) 4us daii ae dadlgie
el i Bl ) culS e G opsdie IS ) Wi b e Aot )
Aglladl Akl Gee b aky 3
Al Gl (e Adlge Adlal) agill b saeall dliad) Ahalaall dadall cipgls
oe Sk=d ((Blood and Lymphatic vessels) dgleallly dugenll ducg¥) lellam clula
5ya¥ly duhalaall caat dialall (358 daimgaio gl WS (Lymphocytes) 4slaalll L
i ¥l e (Loose connective tissue) S alia g (10 Aane diia (e dilge iy
Dwale ilica gag e Dliad Loleasll GLINYG Auglialll LAY dgag Jaagl WS cdugen)
all LAl Lo ae dall oda catitly dgia 3l 3all 8 (Meisseners plexus) daal
Glada GG 5 Gitda (e LisSe Cajels cdaliasl) udalad) 42kl L Sorenson, (2008)
Localized ) 4wzagadl a<all (Facilitates) dwged oasnd slaldl claall (o
oe omadll (4 aeldy LS ((Mucous membrane) (sl il (movement
LS ylghall mhaw e (Movement of fluid) Jdilsudl 4<ag (Secretions) <)y
O A58 Cyglag caa S UG 80 ilS sasall Hhaat dabalaall s dadall o) ) LA
(Lymphatics vessles) dskaalll Zucs¥1s (Veins) s2)5¥1s (Arteries) suball (e sl
O ) epla) U GAY) bl 5 ae Adlal) Aol <l LS (Nerves) olacYls
Jad sy (Al S ala mud (o AShew Ak (e ddlge Gpghh Dbl s daudl)

Db Silic dslaalll L ¥) dae¥) cluws Aeendl Guball dwal Aklad) dliasd)
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Treuting and ) (Elastic fibres) dkladl ald¥ls ((Meissner plexuses) sl

-(Mescher, 2016 5 Neil et al., 2013 ¢<Dintzis, 2012

Llae QLI (e ddlge Al damill 4 dasy)lal) diliaall dadall Cijgls (n A

(Middle) tawsl «(Oblique) dkle (Inner) ddalall cilads ¢ sla e 45y slale
Leg¥) 299 e Dxd (Longitudinal) 4dsk (Outer) ds s (Circular) 4y
daukl) L) ((Auerbach’s plexus) dawasll #Lysl Gl dbidid) Gl ClIYYg 4 gl
(e Ay sllare dlSie alia mawd (0 428) daada (e Callg 8aY) dRadall Sl gd duliadll
128y e all WIAN e aaly Chea (e ddsal)l (Mesothelium layer) ddawgiall 5)lgdall
Treuting and ¢Tan et al., (2010) ¢<Young et al., (2006) ¢ < 253 Wl (ilas

Sl agias 8 Young et al., (2016) 5 Mescher, (2016) ¢Dintzis, (2012)

.Baxal) ‘)\.J;‘ ‘fv.:u.u\ M\

Gastric carcinoma group saxall Glaw dibaal) ds gaaal) .2.1.5
Dhae (H&E) (pess) —cnleSsisagll Gsler dighall adaliall anill jasdll aay
O OSar Al aysll e B3salall ¥l e 020 a5} (el (el padldill Loga
csnal gaally LIAN (e JS1 (gallall daailly a6 Alalall sl dlaadle DA
Rosai, s Ponten, 2001) oyskai dlaje (e Olayad) e 383 JS) Claslea madi (o Db

(2007
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Glia s2e bl Je o< (Malignant cells) dslaydl WA jua o

oo ddbias (Irregular nuclei) daliie e (o dxllayudl WAN H5elaS (8hiae 4S5

Al dagl) L sash aile 13ag bl Lalls JIal 135 canally JSally anal) Gus

Jsan Jangl anall Uy o (30 83580l lisall sl andll ggun e

la dapy DAl Lgiad catid) ((Histopathological changes) iy s &y
e oSale BBl eling (Well differentiated) olall sas (m zolii o¢d Lithayad) LAY
Al A e oanhll muall @l gans (Polymorphism)  JIKEY) s
el zoacdl) e Lol daliday JIKEY) saxia olyg¥1 edas 2l (Poorly differentiated)
< (Damage) o Jgas sanad) Glaje clial Loayall el cpusal) Cuiaa WS
gt A Shuall sda Jie Ladl Al Leiy cdpned) Glidally aall WAy mans JS&5 S5
ALY e Slad el Gl aney el A A dagill b sl de genal Sanal
Huetal., 4 stale go Gilsis 1ay xadall saeall grousi] umelly Zoglall Zpmglal) Al 3
(Heterogeneity) (uilas axe cijghal sanall glaye daasl o) (M g lal ) ((2012)
Oty iy LAY (Architectural and cytologic ) (sstally Sl (gsisall e maaly
(Signaling pathways) d,Lay) chluall 4 JIAl) I @y 3 Cundl agay Mg Bandl
sk oLl sieall (Cellular behavior) gslall ol adas 6 Ggn Hss (g5 )
(Degenerative diseases) dwsall (aly¥ly dulayudl AN iy (Progression)

-(Clevers and Nusse, 2012)

% apsl lgie sy DAY s () s ol el gl Gley Les L

g9l (o OIS Banall Gl je Caaial) S LLaY aliall Audall o) Adlad) dnill gl
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gleVl )lae Landiing hlimily le s ASY) g8 2an5 ((Adenocarcinoma) sl (s lekal

WY g o ) ol ) bl £ahall bl i ce Glsie 138 slag (gAY
gls) On e %95-90 dtnaile IS lesud JSV) ool Jaaill oo 5anall danall dy)lehal)

-(Al-Ali, 2013 s Hermiz et al., 2008) sasall (jUajud (52Y)

(Diffuse) laly (Infiltration) ~Lisyl asag LAl dagll 4 Jasgl LS

V) lghaa (g JlSIL saaall las clida (PlA &gl sy duthpud) LA
eha) I ZLEY) Joems LalSal e AN digaall LiegV) Jaly K, dalially olglall
il 13ag Alayadl WAT (p Aglealll LAY lim) Jasgl Gy (G AY) acall slincls
LAY 2sag 2 g cdanall Auglaalll sall I capdil 38 o6& dulayedl WY o e
s Lo go Wilsia 138 slag gl Bla e bl hige o) Gandl ol dslaall
WAl i)y #l)) dolee eeda o) I Llal o0l Meyer and Hart, (1998) <.
Glghall soaie Al DA o deandy Bakas dalee & plajd) (e g5 (Y Lilajud)
LS camnll 50 a1 shial I Lelseags Luglaally Lsadl Lo g¥) DA LIAD 5yagy Jics
Yao et al., (2006) ¢<Becker et al., (2003) (1 IS eaag L e dallad) dal) g
¥l gy o) Ao Ll Ll dnlayad) WUAN o) 1,80 ) Kat et al., (2016) s
G ddee e (Lymphovascular invasion) sseelll Jlegll giall e (gAY

-(Metastases)
Gla IS dalhyad) Blal) € (Y dslhyadl WDIAN Sl 558 e a9 L

Byt cltlinly ahs) xSy ($31 S I LS s asii Ll Lo JI8 Jpean Alls b
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Suail) dlee o il DA (g clltg apgll (sl agall (e Bamy 3hlia b Sus

zY sl o) WA uinty g Wils disme 5)L3) dllajud) 2N 8 Loxied (55l
Matrix) (oadl uisigpline  Jie ol clisigy  Jdad o cledl el
O dealdl) (gae @l sliall e JS dlasy e g8 Al (Metalloproteinases /MMPs
salall i g<a Sy (Extracellular matrix /ECM) dusla o lal) salally 4l pud) dua)
Balall (g dealdll awgll eliall Jlas Llgill g cayglls dasddl (ECM) disla o~
daadn At yuad) LAY JUEY ddsall LNV Gedaliy cae i OIS L JBU eleglly gl )l
2 (Epithelial - mesenchymal transition / EMT) lugiall (5)lghall Jsatll Ll
WA Jlail P (e (Aaregie) LaSitae WIS ) dylehall LA Joai Llee (e Blae
Epithelial cadherin /E-) 4ledall golall slail¥l clia (e aSulaidl 4)lghll
iex (e (ECM) sls s salallis dga (e panall Llpdansy WY dai s Al (cadherin
Transforming growth ) G Jdeaill gaill dale juad jie LIV sda Jasiii g (553
Wiing Lee 2dal) mhac Ao dgngall 4y (aldll Jiiiealls Jasi 3 o(factor -beta / TGF-
4 slew gy oladiy e (Smad 2 and 3) 35 2 slew gy dain e
Jie Slisgpll aiai e Wajiadl slgll Jan DB dea (S dle i e (SMad4)
«(Zinc finger protein/ SNAIL,SLUG) «lijll Jasjall ool gadl) Jale cilisig y
Loyl Blall g py o(Twist-related protein U/TWIST) skl dasiyall (yig lls
gl s a3 layen Al o Zine finger binding homeobox 1,2/ZEB1,2) <3l
duls e dbilaall 1o g3 S o(E-Cadherin) duleal) (golall Glail) cilisia

«(Neural cadherin/N-cadherin) sasll BLail¥) Ly 5L (gfae 8 ¥y gl
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sl el i) Sl ) dslapudl LAY Glpdly s diged e Jead A

Transcoelomic ) asaall Jluall :48Y) Ghludl 2l e dlldy Ll @by
Hematogenous ) (gs<al! Ll (Lymphatic pathway) gslealll sl ¢(pathway

-(Smarasinghe, 2013) .(pathway

aily dallall danll <yelal 33 (Intestinal type) (sseal) gl (e saeall ldayes Ll

Clads 5ae (8 d0je dabiiie e Blghn dikase dejiie 925 dugnl o) daae Sln (e OsSa
Gagee it @l @ ¢(Intestinal columnar cells) digae dagee WA (10 43586
b w0 Jseas ngl WS ((Pseudostratified columnar epithelium) QiS Gghae
138 jela g clghagad JAID Gauegaall dgag Jangl LS Lompdall AMally 43jlhe a0al) Chugat lad
Banno 4wy ae ol 13ag ¢ plall Asiea A plal) s e ol b il g aill
e Sl (e bsSa sels gomall g5 saaadl oy o) ) 155l o3 et al., (2010)
Ghaaall ol Jie Oly Solall Bas dapall d5)lke Jaieall plaill DA oS IS4G dabiiie je
Kaise et 4l Jasi Lo pe dllad) damil) s S cdpapdall WA e o Coay
Oy manail prll Al 8 0pa€ it Jean ) 1g)lal 3 agialyy i aal., (2015)
2l Chugat B Gl pe dalitie jae Bpia LDA didase daillayud) 2aall cujgls 3 5aadll
G GAY) Slabal) el 23 ae Al daitll il WS Lpagalal) Allally 43550 Laedl)
S S e Ayl olDA Bl Chasty 31 layedl (e paill 138 ) I ol
O Db caaally JSAI Jaal e Aliieg aliiie e i (goill sedan Cijudiy dpazll
Ayl LAYl Aaadle DA e igadll LoVl ye oald) SV e a3l

lgunny o drenie dlhyad) WIAD jsels Jang) LS Lgadll Lo g¥) Jaly My gacil) b
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Fehim et al., <Turner and Turner, 2013 ¢Ming, 1977) &k (Sl & (sl

(Sukri et al., 2017 5 2017

(Diffuse type) &l gsill (o sanall (layw Gl dAdladl daill cyjelal LS

Oe Ay Aoyl Wie Caraa (gola Lali)) il Bimaag dBjfie WA (e Wl ale S oS
s «(Tumor stroma) aysh 2 A dadnye (Signet ring cells) xlall dals Wla
OsSile Wl als Dlsilsg obma (g5 Sl Agies 5ojke WA o) Bpien Claass (<3
Aoglealll WA (e 5y slae) # L)) dgag ae Aile sl sda by ulal) Capea
S @y 3 Ming, (1977) adl Ll ae Gildasy 1y cdnlayd) LAY (G 8yl
pailadll e aaall 5andll Glased o L3 Banall Glajed el il gl
3 dglaydl WA 536 gaill Jaar ) Ialiid @ll3g (Pathological features)
dadina dpillayall LAY ) Zaagd WS ((Infiltrative) oalis)) sei dashy il goill ek
o WAl culSy (JSally aaall 8 dulie 50y LA sa o 5l Ay paalae <&
g e sl S s el WS ¢ plall i i (Undifferentiated) sylaie
Lalp ml ae dilge Al dagill Ciels WSy (lal) dals IS e dwd)l Al
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The relationship between the expression of caudal related
homeobox 2 transcription factor /CDX2 and the grade of
gastric carcinoma
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The relationship between the expression of caudal related
homeobox 2 transcription factor /CDX2 and stage of gastric
carcinoma/ TNM
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Chgial) allaig doglealll doall Cillinly dolaly CDX2 e o) undll o Lisins Ao
«Satoh et al., (2002) 4 lsbagi L aa dailsia daill oda Ciela elllg TNM syl
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The immunohistochemical study of MUC5AC
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The expression of MUCS5AC
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The relationship between the expression of MUCS5AC and the
gender and age of patients
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The relationship between the expression of MUC5AC and the
histopathological types of gastric carcinoma
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The relationship between the expression of MUC5AC and
grade of gastric carcinoma
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The relationship between the expression of MUC5AC and
staging of gastric carcinoma/ TNM
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The Immunohistochemical study of the Sex determining
region Y/-box transcription factor /SOX2
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The expression of Sex determining region Y/-box
transcription factor /SOX2
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AgladV) Lpmetl) & (aledl a9l 3 chanall (ldajes 2lguily Apagulal) 52eall g 1oy SOX2
U clgie 058 3 W Aty WIAY ) Lagbll saed) WIS Jsad dabe DA
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The relationship between the expression of Sex determining
region Y/-box transcription factor /SOX2 and the gender and
age of patients
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The relationship between the expression of Sex determining
region  Y/-box  transcription factor /SOX2 and
histopathological types of gastric carcinoma
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Summary

Gastric carcinoma (GC) remains an important malignant disease
worldwide. the World Health Organization (WHOQO) estimates that in 2018,
gastric carcinoma caused 782,685 deaths worldwide (8.2%), Making it the
fifth most frequently diagnosed cancer and the third leading cause of cancer
death, Rates incidence of gastric carcinoma are 2-fold higher in men than in
women., in Iraq gastric carcinoma is one of the ten most common cancers

and ranks seventh in both sexes.

The present study aimed to highlight the histopathological changes
in the tissues of patients with gastric carcinoma and compare them with
normal stomach tissue, and evaluate the immunohistochemical expression
of tumor markers (Caudal related homeobox 2 transcription factor/ CDX2,
mucin /MUC5AC and Sex determining region Y box transcription
factor/SOX2) in patients with gastric carcinoma and control groups and
studying their relationship with clinicopathological indicators related to the
disease, including gender and age of patients, histopathological types of the
tumor, grad of the tumor, invasion depth of the tumor, lymph node

involvement and stage of the tumor/ TNM.

The study included paraffin-embedded blocks reserved for the
period 2014-2018, which included 60 samples, and the samples were
divided into two groups: the first group included 30 cases of paraffin-
embedded from the natural stomach tissues as a control group, collected
from some private hospitals in Baghdad, The second group also included
30 cases of paraffin-embedded blocks of the gastric carcinoma tissues,
collected from The Laboratory of pathology / Gastrointestinal and Hepatic

Diseases Teaching Hospital / Medical City / Baghdad.

The clinicopathological parameters were obtained from the archive

of department of pathology of the above hospitals, including the gender and
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age of the patients, histopathological types of tumor, grade of the tumor,
invasion depth of tumor, lymph node involvement and stage of the tumor/
TNM.

The practical aspect of the study was carried out in the Department
of Cancer Research / Teaching Oncology Hospital/ Baghdad. Each
paraffin-embedded block for samples of control and gastric carcinoma four
sections with 4um were taken, one section was stained with Hematoxylin
and Eosin (H&E) for the purpose of reviewing the pathological diagnosis
of the tissues, and the other three sections were stained using the
immunohistochemical technique (IHC) with CDX2, MUC5AC and SOX2.
The histopathological examination was observed under the compound light

microscope.

The histopathological changes in the tissues of patients with human
gastric carcinoma were represented by loss of normal architecture of
stomach tissue and changes in the size and shape of cells. Pleomorphic
tumor cells were found to be irregular, and were the infiltration of
malignant epithelial cells within the layers of the stomach wall, and inside

the blood vessels.

Regarding to histopathological pattern, the result of the present
study showed that Adenocarcinoma is the most common type; it was
included two types. The first was the intestinal type is composed of
glandular structures branched and lined with irregularly shaped columnar
cancer cells, arranged in several layers that appeared to be pseudostratified
columnar tissue, with excessive nucleic chromatin, with a change in the
diameter of the gland cavity. As well as the emergence of cancer cells of
this type with varying degrees of differentiation and the high divisional
activity. The second type is the diffuse type. It was observed that it is

composed of large discohesive cancerous cells with an enlarged cytoplasm
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and non-central nuclei located in the outer perimeter, forming cancerous
cells like the signet ring cell, and characterized by the fact that the structure
of the tissue lacks the structures of glandular, and marked the nuclei of
cancer cells in it with a highly divided activity and the poorly
differentiated.

Male showed the highest incidence of the disease as it reached
compared with females with a male to female ratio of 2:1, compared to the
control group, females showed the highest ratio compared to males with the
ratio of males to females 1.3: 1, and also showed increase in percentage of
cases of gastric carcinoma with age, ranging from 18 to 76 years, the mean
age of the patients was a 48.39+12.39 year, compared to the control group
were in the age less than 48 with the mean age of 4.266 + 41.8. Concerning
the histopathological types of human gastric carcinoma, diffuse carcinoma
was the predominant type 46.67%, followed by intestinal carcinoma 40%

and the least common was the mixed type 13.33%.

The most of the cases of gastric carcinoma were moderately
differentiated 63.33%, while poorly differentiated constituted 33.33% of
the cases, while the ratio of well differentiation was 3.33%. Based on the
depth of tumor invasion, it was found that most cases were within the stage
of tumor invasion of the subserosa layer 76.66%. While the percentage of
cases within the stage of tumor invasion of the serosa layer was 16.67%
and the lowest proportion was within the stage of invasion of the tumor of
the mascularis propria layer 6.66%, in the case of lymph nodes, the number
of cases of lymph nodes involvement were 83.33% compared to 16.67%
did not have a diagnosis of lymph nodes involvement, either According to
the stage of the tumor TNM, the current results showed that the highest

number of cases of human stomach cancer was in the advanced stage of
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tumor (1A, 11IB and 1V) 53.33%, Compared to 46.66% in the early stage
of tumor (1A and 11B).

The results of immunohistochemical study of CDX2 showed
significant increase (P= 0.0001) in the level and intensity of positive
expression of CDX2 in the group of human gastric carcinoma compared
with the control group (70% vs 0% respectively) There was also a
significant correlation between the positive expression of CDX2 with the
grade and the depth of human gastric carcinoma invasion (P = 0.03, P =
0.014 respectively). The current study did not show a significant
correlation between the positive expression of CDX2 and other
clinicopathological parameters such as gender, age, histopathological types
of the tumor, lymph node involvement and stage of the tumor/ TNM, if the

estimated value is P> 0.05.

As the results of immunohistochemical study of MUC5AC showed
a significant decrease (p=0.0001) in the level and intensity of positive
expression of MUCS5AC in the group of gastric carcinoma compared to the
control group, (66.67% vs 93.33% respectively). The results showed a
significant correlation between positive expression of MUC5AC and lymph
node involvement (p=0.02), the other clinicopathological parameters, there

was no correlation between them and the positive expression of MUCS5AC.

The results of immunohistochemical study of SOX2 revealed that
there was a significant decrease (P =0.0001) in the level and intensity of
positive expression of SOX2 in the group with gastric carcinoma compared
to control group (60% vs 83.33% respectively). There is no correlation was
observed between the positive expression of SOX2 and disease-related

clinical pathological parameters.

In conclusion, our results demonstrate that CDX2, MUC5AC and

SOX2 are involved in several aspects of gastric carcinogenesis. But these
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proteins potentially could not be used as markers for tumor diagnosis or

prognosis of types and stage of gastric carcinoma.
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