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OL3WsHONOMO  BHMBLBMOTo300bs s  0635BoMMo  ByM3WIBoMMHO  ©sDB0s6gd9dOL
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8ol

500960

o (n)

bsdesrer 45 55 43 38 52 48 68 44

sbszo

(bacro)

053560 0 55 45 55 30 60 70 10

(%)

H  pylori | 0 0 50 0 0 60 55 0

30BoGosyts

0 (%)

&9p00030 | 0 0 0 0 0 70 70 90

(%)

gb®ocro  19.  33¢m93500  BsGooryemo 3ol oeadfmzsb0  gsmbol  beaddserentro,
369206p9009¢cr0 @5  bodbogboymo  ©sB0s698980L  32¢7060349(-350000¢80-9(50
Isbsbos9der9do.

CDX2 gdudtglool dgxnoligdsd sb39bs LEsGOLEH0ZMMo© d608369cmzs60  goblibgzeggdgdo
330930L  X299x8gdL dmEol  (3OMU3sw-meEobol Ggb@o, p<0.001). bm®dserme  3m3Fol
@mOfm36  2oOlls s  JOMboIMw  SGHOMTBo  RPBEGHMOGL  509bodbgdms CDX2
0099606 95JGH0Mmdol d0bodowr o, bmerm bBsfiersgol dg@Ee3sBome®  sH0sbgdgdL
509608690m©sm 94u3Mglools 360d3bgmm3zs60 BOs. y39wsBHy dsmsewo CDX2 H-gwmwrgdo
5830JB0MEs B(Ersg30L sMILOYIO FYEI3ESBOOL S WSO bsMOLbLOL OL3sBoOL
OML. 30bgs35 0oLy, MM FoEswo bsMOLLOL EOL3EsHB0s 0bsMRMbgdEs BBy
9dudcglools by, Bsfoermdmogzo  Jgdocgds osgodbotms  0b35BoMo
509bM35M306MIgd0l ML, 45bLs3MMMIO0m OBNHBMOO G030l Lodlogbggdols GmMU.
3L G-3m3 565¢0Bds 563965 36033690 M3z560 2sblb3s390930 MSLOALOZBYM IBOBYBYBLS
5 Bsfarsg0l 39393 sH0M6 ©sB0sbgdqdL dm®mol (p<0.01), sligzg Bofiersgzol dg@odwsBosls
©5 @ORMBMOHO BH030L 5YbMm3sM30bMTsl mEol (p<0.05).
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2P e F

| SO SRR G745 N M T BT o . o
brpsoo 10. @s85¢»@0%39(%5963069829¢70 0% D2)H0 (Ho30b 37930l 50962 256(306008s. (A,
B) CDX2-0b od~bm3olheadodoryo §909835 s3¢296b brabhosb bmdogmsdoyg dommzoyem
276369b0osb bodbozbxymo «aeg9dol bspoerdo (H-score: 60 + 20 s 50 + 20). (C) H&E
99835 sbsbsgb CoR Bt 0bRoerHMsz00w sl ILIMm3ems borto bhEHmdol 56y
o939 bodboz60l Js06%0¢rH®H06989¢70 ¢r0dRz0AIBOL 3GgbA o J90539¢0ds 40%.
(D) Gsmsero gosogdol HEE 3s0cabsboyengds, Geadgcrog pstrdmsBgbl 56530239 oy,
3903096 Lodbogbntr g 9098L,  Gop  ©s05bsbosmgBgcros ORI DrBo  Hodol
385¢P0RIH965009829¢70 5009060 35(506000bor30b. IsbdBsbo: 100 um.

SOX2 g4u3tgliosd sBg96s 0bgzgMbomwo FH9bgbaos s 3608369wm3zbs oblbzsgwgdmes
39930L 396(3960m969B0l L3gdBH®To (3O MLIs-3seol GHabGo, p<0.001). SOX2-0b dwogMo
006030 9Ju3MHgLos BsbILOSMYdGO 0ym bMMIsEMEOO 3MFol MEOfm3sbo godLoLs
©5  JOMbozmwo  sGHM®MBoMwo  2LGHMOGHOL  OML.  3OMYMmLOMYdIO  F9dE30Mgds
5530JboMEs b5Hersgol LMo FgEe3wsbool, bsfiesgol sMOLMMWO Fg@Eodwsbools s
©OL3WsBOMHO sB0BYOIOOL EOMU. y3gwsby sdswo SOX2 H-Jmwgdo ©sxodulocmos
35050 bo®olbol  ol3dwsbosls s 063506  50gbm3sOHE0bMasdo  (gbGowo  2).
130MHTBOL  3MOGEISE00L  bsE0DBTs  sBg9bs  FB0TZbg™mzsbo  0bgzgMlomwo  3sg3doco
3H056930L Loddodgls s SOX2 gdudMgLiosls meol (p = -0.72, p<0.001), oz Jomcomgdl
39930L 9BML 056@IMBMBIO® ©356My35D9 BgM3sBOMMHO 3OMAMILOMYGdIOL OHMU.
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XIIBO CDX2 H-score SOX2 H-score Ki67 (%)

gb®ocro 20. CDX2, SOX2 s Ki67 0d-9bm3oldcdodonto 97b30gbool 33¢70¢n98980 3930
20030608969 Bob bbzssbb35 9953 Y.

Ki67-0b  g50myggbgdom 3MM@oRIMo30Mwo  5d@Go3mdol  Jguslsgdsd  3OHmaMglio®mgdol
056800930™d0m  LEAOEGHOLEGH0ZMM© 860d36g9wmzsbo BOEs Fodmogerobs  (3GrMLZoer-
350l B9uEo, p<0.001). y39esbg dsE0 3OHMEWORIMs30vwo 06®dugdo 2odmgwobos
B350 39930L WMEOHM3560 2oOLOL S JOMb03ME 0 SGHMMBOMEO FIBEHOOEGOL POMU.
Bsfar 30l 393Ho3wsB0sd 563965 Ki67-0l Bmdogemo 8603369 mdgd0, beerm olidwsbom®mads
50569090835 3603369m36500 Fo00 3OMEWOGTINIG0IE0 5dE03MdS. T ba®olbols
©OoL3EsH05d s 0635HD0MMTs 50gbMZoMEF06MIdTs 583969l Ki67 0563060900l 439wsBy
35050 0600gJL9gd0. 30695300l SBs0BTs O9ILEHWEMS JWOYHO VIWPIOOMNO 3530060
5056930l Loddodgls s Kib7 gdudcmgliosls dmeob (p = 0.78, p<0.001).
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bopsoo 11. Ki67-ob 0d=9be3olmdobosmo 99b3G9bos 349,30L 3659356396G09¢7 ©5
bodboz6w9% s os69898d0. (A, B) dsesero bstolbbol ooldersbos (HGD), g3009¢r0980b
R56G002 IsbOHSB800 33s90bshgero Bokogwicmo Ki67-300bodoryto «yxtgogdoom. (C)

bsfars32960 Jghs3ars bool 3mbby 35630005698:9¢0 @s85¢0 bsmobbol poliders bos
(LGD), Ki67-0b 9569800 d9bmoyoryero 996369booo. (D) 32930l 5096350506020,
5299¢05 330796 F5G8 365020005965 3029¢P 57H030285b ©5 Ir33¢»8000 Ki67-32Bohorts
bodbogzbwy w130 90900.

P53-0b 9gu3Ggliools sBse0BTs 583965 sBYMBEGHWO gdudMgliools bodwydgdols 3MmAMmalwyero
©53MM3905 3930L 39639MMYbgBOL OML (x? BHgbGo, p<0.001). 3germGo GHodol F9wngd3s
Fo60MdS 6O 39930l mMFM356 oOBT0, JOHMBOZME SEHMMBOW FIBEHMOGHBS S
Bofersgol  LOHMo  FgBHo3esBool MIgBHol 99dmbggzgddo. bBmwwmgzsbo b60dwmdol s
D909 Ho©/30396  9Ju3MHgLOMGRDMWo Fggd3s b MRGM BIoMO Fobs  sGMILGWIO
Bofenogol 99@odesbools s oL sHOMMO IB0sHYIGOIOL EOML. Foswro bodolbols
OL3sH0s 3019379OLMOVYI IBOsHJOYGOL FMOL 509M6E Mo P53 9Ju3Mglool yzgwsby
35050 253039900l dJmbg 0gm, bmerm 0635096 50gbMm35MHE06MIGdT0 M30MSEHIBo©
FoMd9Judcglools  Bodol  Bodwdgdo  ogm.  sdgMbGHMwo  p53  Tgwgdzol  Lobdodg
3600369036500 0HM©0M©d sH0s67d0L Loddodol Bo@Hgdslimsb ghmag (p<0.001).

OO S IMVLOWMWO  BIferegol  FgBHO3sBool  FgoMgded 360369 m3zsbo
00ME Moo 45635390900 499MO3w0bs. sMBLOWO bofenogol dg@edwrsBos 53egbs
3600d369¢m3bs Fomogw CDX2 9du3Mgbosls s @adoen SOX2 9du3Mglosl, 30Mg LMo
Bofanogol  dg@Eedesbos (p<0.05 ™mG03g Fgscmgdolomgzol). oMy sdobs,  SMLlOYIO
Bofersgol dg@od3eoBos 93w9bs Mad™ dowee Kib7 3MHmeongmsgone 0bgdlgdl s
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009M56EMwo p53 Gg0qd30L 60939d0lL MBGM o LobdoMal (FbGOowo 3). gl Imbsggdgdo
0Q3LGHWMYOL 00 3MbEIBE0SL, MM sGILOWMEO bofiersgols Fg@Eoderobos FoMdmoagbl
30MmEMmAoM®ms© 6531905  UEBNVOEWH  (j0b53mMdgE  IB0BYIL  MBOM OO
Bgm3sBonHo 3mEgbgoswoo.

356599360 bGHmeo IM 5630 IM P
CDX2 H-score 120 90 <0.05
SOX2 H-score 110 240 <0.05
Ki67 (%) 25 15 <0.05
P53 30965309 (%) 40 20 <0.05

cb®oco 21. bspherszon®o G9¢9s3ens boob F29903980b Jgs98000 s65¢70bo;

Q050 bo®obboll  ©@s  Bopowo  bsMolbbol  oL3sbBos  slggg  960d3bgemgboo
2396Lb393gdMmEs oo 03MBMBIBMBH03MOO  3OMBOEGd0m.  Fosro  bsGobbol
oL3WsH0s  93wgbs SOX2  9du3Mgbool  odser  ©@mbgL, Kib7  36Hm@oxgcsiore
5d3H03m0B5L s P53 3500MWMR0MH0 6033900l 8609369 ™m3bo@ Fowoer 9339l
Q505¢00 bs®olbol olidEsboslmsb dgsmgdom (4zgws p<0.05). dowmbgsgs 0dolbs, Gma
CDX2 94u36gL0s MmM039 XaBd0 333 99Ls8R6730 MRS, Bowsero boMolbols oL sHos
53wgbs 909030l 06¢3gblogMdoLs s Fobsfowgdol Mamm 9@ 39@gMMgbMEmdsL, Mo3
3090mMYOL IMWG3NMO0  3MLEHSOOWNOHMOOL BOsDBY 0635BoMo 35ME06M0l39D6
36OHMaM9LoMgd0L EOHMU.

0635b0omGmo  350306mIgd0L  9o6qdsd  498Mmogw0bs  2sblbgeggdmmo  BbmEGHo3memo
35bsli050gdgd0 bsfiersgzol Godols s oBNHBMmO FHodol Lodlogbggdl dmmob. bsfarsgzols
A030L  50gbM 3560 306m370ds dgobs®mhmbgls CDX2-0l bmdog®mo gdudMglbos s bafarsgols
©0x9M9b30s300L  bsfomd®mogo TgbsePBmbgds, 95806 GmEgLlsg ORMBMYOHO  GHodol
596M 356030639835 583969l HMam®E CDX2-0b, 51939 SOX2-0b 8609369 m3560 ©H35M3s.
0g8YBMO0 3030l 3530685 B53HYO0M SBMEFOMPIOMES MBOM Fos 30LEHMEMYOE
H5HOLLMSD, MABOM VOTs 0635H0sLMB, 0IFMMHO 33560900l 2sbBMOE BIOMNMW MBI
5 Bo3agds bgmlioymger 3e00b0396 909a90096. 53 39bLb3s39890Ts LBSEOLEH03WMS©
360036germgzsbo  3609369cmmds  Bospfos M0d®gbodg  3wobozmE-dsmmemyomeo
306539 BHMoLm30L (p <0.05).

Logeom xsddo, CDX2, SOX2, Ki67 @ p53-0l 3m3d0botgdrends 993519058 983965 doerosb
3600369m3z560  9BO3MIM030  00MBMRIBMEH03MMO  gooligers  Bm®dserMo  3Fol
@mOf3560 2oOLO0L b5Gesg30l FgEe3esBools s OL3ESHBOOL gogwrom 0b3s5BowME
5Q9bM35M306Mm3599. b5Hesz0L 0RIMIBE0E300L B, SOX2 oM 3gMHol 3GMYMILIE0
5396935,  3930gMHYOMO  3OMWOGIOSBF0VI0  5JBH03MdS s P53 30396M9Ju3MYLOS
3980m3w0bos, OHMaMmO3 3MFol 396390MmA969%B0L ®sbdbegdo doMomso dmrg3MEMmo
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9m3wgbgd0. 439wsDg Fodmbs@Mwo (330w dgd0 IBOJBOMES sMILONIo bBsfarsgzols
3993@oBooly s Fooo  bsmolbol  EoldEsDooll ©OML, o3 58 sD0s69d9dL

0o60mBabL, MMM 3M0GH0ZN 39053535 9BHe390L dMTs@dMwo 9300301900560
3mGH9bEoswom.

390092900 565¢0B0/0blxs

39930L 3963390 gbgBo  FM635eLoggbM0osbo  3OmEglos,  GMIgog  boloscgds
36OMAM9LME0  FMOBMEMAO0MNOH0 s IMEY3NEMMO0 (3300 90900m,  OHMIW9do3
B®3ome 3MmFol mOfmzsb oMOLL 063506 5©gbM39ME0bMTs© 25MoJdb0sb. 53
33w935d0 CDX2, SOX2, Ki67 @ p53 9gudcmglools s65¢roBds 583965 3930L ©oB0sbgdgdol
139dB®To  goblbgsgzgdmwo 03bmxzgbm@H03MMHO (330w gdgd0, M3 SILEHMEMIOL Foo
3396306 g58myggbgdsls 30rMaMaLoMYdOL B0MIsM3)MJdS.

9Om-90m0  g39wsbg  sbsbodbsgzo  Jggao  oym  B3gEoB03MNOO  BHMBLIMOBE00L
35dBHMM9O0L  3OMYOILMwo  (33c0egds. CDX2 9dudcglos 860336garmabo  go0Bots
Bsfers30l 393Ho3wsBool OH™ML s 33ansg glsdRbg30 oMby OL3WsHBOWE ID0sbYd9dT0,
653 53LEHMGIL ol (396GHOIME MM bsfarsgzol oRgM9bE0sE0sd0. g s©dmBgbgdo
399L5058905 fobs 33eg398L, HMBEdO3 5839690L, HMA CDX2 5ol bsfarsgzol g3omgeromdol
396300056900L 893500  MJYMESGHMOO0 S bIoMs  FoGMEmdl  3mFol  Bofarsgols
39393500l MMUL.[10,12,13]sGsbOwo Bsfiersgol 99@o3esBooll s ob3sborMo
35056939008 OML EsR0JLOMGIMYWO 439esbg Fomso gJudMLos SILEGHWEOIOL 00
3Mb39830sL, O®md  bsherogol  ©oRgMbEosEool  3MMAMSTJOOL  205dBH0WEmgds  3Fob
3963960 969%0lL 36083690 ™m3560 5o dmgagbss.

5dob  LadoMobdoMmm, SOX2 9dudcmgliosd sB39bs 3MMmaGMalwo 9306095 ©sB0sbYdOL
30LGHMWMPO0MOH0  3OMPOILOMJIOLSL. SOX2-0b derogMo gdudeglos bmGTsermE  3mFol
@mOfm36  200LLS s SGHMMBoM  ALGHMOGT0, MBLOE Fm3g3z90s  F9BHO3WIBOMO,
©OL3WsHOMOO s 930301900560  IB0s6gdJOOL  MBIMIBMBOmO  Fgd30Mgds,
309®0mgdL 37 Fol bmOIswOHO 930009WIHO 0EIBAEHMBOL ©O395MR35Dg bgm3wsbomeo
A6bLRMMT53008 OML. ALAS3BO V33060399900 sBROJLOM®S Hobs 33eg390d0, Loss
SOX2-0b 99933060900 9dudcglos ©H393806MGOMWO 0Yym ©IPOBIMIBE0sE0MID s
3M5bgbogMger d0MmWMoME 3935000, 98 33w9g3580 sBoJLOMGdIMwo CDX2-bs s
SOX2-l M0l M3M3OHM3MOE0E0  ©EIMI0EIIMWGds bbbzl  3F0b  bofarsgme
3396MF0390D9 295L3sl 35b39M™a9bgBol M™U.[11,14-16]

Ki67-0b 9du3cglosd sb396s  3MMaMglmeo  BOHEs  9M0LodLogbmmo  IB0sbIdgd0©I6
063506 35030603597, M3 80MD0MGOL 3OHMWOBIMS30M0  59dBH03MmdOL BMsDY
553500900L  3OHMYMgLOMGOOL  gobdogemdsdo. Fombgegs 0dols, MM bmGmTsewyMds
@mOf35605 4oOBTs S SGHOMB0Mds RobBHMOGHTs 583965 VIO 3OHMELOGIOI(304IC0
060941900, EOL3WsHBOMMT> IHB0sHYd9dTs S 5EIBMI>MEFOBMTOL Fgdmbgg390ds 583969
3600369 m3bs dsmso Kib7 gdudcmglios. gl olizgbgdo 89qlsdsdqds Kib7-ol woygbogn
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OO, OMIMO3  IYXOIJOMNO  3OMEORIOHSE00L  oM3gM0L s SEILEHOYOL ol
Lo6JO05BMBOSL oBOHDOEO dOMWM YOO 5J3H03MmOOLS s 53130900560 3mEgbgoswols
9Jmbg sb0sbgd9d0L 0IbEH0R0E0MYdsd0.[14,17,18]

P53 9gudcgbools Bodwdqdol sbseroBds 2o8M3w0bs  $09MBEHMWwo Fgmgdzol dBsGIO
Lobdotmg Fo0owo  bseolbol  ©sB0sbgdgddo. 39wmo  GHodol gdudeglos  FoMmDdMIOS
565L0AL03EMM s SEOMIM [obsdmMdgE WIH0s6gd7dT0, 35006 MMmEaLsE brE™m3sb s
©90d9GHo/303960  9Judtglos L MBGm  bdoMo  qobs  OoL3EsDBoOLs o
5©96m35M306Mmdol  @OML. gl sL3369d0  Tgglvdsdgds  3MFol  396(39MMYgbgbols
965890MMm39 dmEggdl, MHmIwgdog TP53 (3300wgdgdl 0635060 5300301900560
LodLbogbol3gh  3MMAMIBOMYOOLSL  FB0IZ69W Mz  FMZEgbgds©  9MOsMYOYD.  Tooo
bs6HoLbOL O3 sHoOL OML P53 9Ju3MYLoOL JsmMmE Moo 369350 9bEMds 3093
WRO® 5QILEGHWOIOL Job OHMEL, HMAMEOE FmOLFILMEO ByM3EsBoMMo GHGMIBLRMMIS300l
056 39600.[19,20]

59 33930l 8603369m3560 ©9330603905 0gm  LOMIEO s SMBLEOWMWO  bsfarszol
39@93sbools 3oblbg39%0. NOMUOFYTGIM Bsfarsgols 99@93@5D0sd 5B39bs
009960m5396m@GH037M0  Bsbslosmgdgdo, OMIWGdOE DBMYPSPI©  MBOM  Sberml  oym
oL3WHOO sD0s69090Mb, B FmMol bofjers30l MBOM dE0gMo ORYMHIBE0S3E0S O
29HOOMO  BOMEMPONOO  3MBLEHIOOWMOMIOL  IBHI0EIOMEgds.  gb  ©olizzbgdo
3Q3BEMGOL 5MLYIMO 3393900l F9YAJOOLIBYIM0TYOL, HMBEYdOE 3505 MdYD, H™A
36560 Bofiersgzol d93e3wsHos 3OMyMmgloMmgdol MBRG™ o MoL3L 90393L, 30069
bLOMo  Bofarsgol  Bg@edeoBos s dgodengds  [omBmoaqbogl  goblszmom®mgdoo
3600369356 L¥FOBOYL FgNZ5¢YMHJMOOL 3GrMYMGOOLMZ0L.[8,21]

50 33939l 593l ©99¢9b0dg T9HBOM3s. MIBHMML3YIBHwds OBH0bTs s BmyoghH»
05360376 353 JamM05d0 Fg8mb3z93990L FgsMgdom TGOS MoMm©gbmdsd
gL Md 253w gbs Fmobobs 565¢0BGdOL LBHoEOLEBH03M Lo H3MYDY. F9MIS ST0LY,
9931000 BHILEH0MGIS 56O BIBHIOGOIMWS, B3 bgwl «dwos 0dwbm3olEmdodow®
9mb539998Ls s B39EOB03NO 3969(3)03MNO IMP3)39dL FMMOL 30MEO30M 3MMHYESFOSL.
3099b9g35 530bs, 3MFol 396390MA969BoL dmgwo 13gd@®mol JmEwwo sH0sbgdgdOL
Bo®»350  Fglodegdgaro  gobos  3MMYMmLOMYGOLMD 393806093 o  B9bmEGH03MEmOo
(330 90900L ymzeoldmadzgaro dga3eligds.

53360

Bagbo 33930l Tggagdds  sB3z9bs, MM 3MmFol  39B39MMygbgbL ™Mb  sbsgl
36HMaM906M9d50 03MbMBIBMEGH03MMO (33owmgdgd0, MMIWgdoE IMoEI3L J30MYEE
0x9IMBE05305L, 3OMMORINHSEF0W 590300 S I3 bEHOdOEOMdSL. CDX2
9gb3MLoS F50BMS B30l FgB O3B0l S POL3SBOOL B30M5MYdOL MU,
53 dLobogly bofiersgzol oxrgMabroszool 3BgdoL dooddomEmgdsl, 35806 MHmglsg SOX2
99b3GMLoS 3BIMAMIBMEs© F9030MPS, M3 F0mOMYOL 3930l bmOTsEMHO G30MYLMMO
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396mGH030L ©535635D9. 5353MOMMWs, Kib7 3O:Mm@on9gMs309mo 534@03Mmds 450BoMs
5 P53 9Ju3GMgLlool sd9xMBEHMEo 608MTgdo MROM HBAoMO obEs WIB0sBYdOL Loddodol
DML ghms.

006500 ©IHB0sbYdYOL FMol, 3mFol sMBLEOWWs Bofiersgm®ds 99EHo3wsB0sd s
35050 bomolbol  ©oldEsH0sd 963965 g39wsbg  godmbs@Gmwo  3MMYMmILOMYdILMSD
053930060900 330090900, Mo SILEHMMIGOL o0 ML, OHMAMOE DOMEOMAO0IMSO
3MBEGH0MMH ©sD05690900L FoBOOEO 531301900560 3MEIbE0s0m. J3MEs sTobY,
0635D0®8s  5096m 356030637035 5B396s B®mBsemMHo ©oxggM9bE0s300l 3MrMAMmsTgdol
36003693560 ©M©03935, MG 096 HWOZL 3OMEORIMSFOWO 5JE03MdOL FMTsBYds
Q5 P53 96MTo¢09d0l ogM™M3z9ds.

CDX2, SOX2, Ki67 @ p53-ob 300330606M90mwo d9g3slgds mHBGOHbgqgwymal 36Modéolme
00996m30bGHMmdodow®  doymdsl  31Fol  30dmL{iobsGg ©sH0s6gdgd0l  Tglogzsligdwsc,
36HmaM9L0Mgd0L 239BOOE 0L3msb 53533060900 5D0s6709d0L
0©96¢0x303060900bm30L. g ©@s33Bgd0 byl  MHYMdL  3MFol  396339MMygbgbols
Lo®¥A3Es© sOLYOMEOo Bg6MEGH03MH0 M3 ghgdols 3900 493905l s Tgbodgrms, bgwro
397909ml  3mFol  [obsdmemdgo ©IHB0sbxdgdol IJmbg 35309630l OsFbMLEG03MMO
LEAOIGOB0IHEF00LS O FJMNZIWYMHJMOOL Qow9dx MDILYISL.
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CDX2, SOX2, Ki67, and p53 in gastric precancerous lesions and adenocarcinoma

Beka Dangadze!; Shota Kepuladze?;, George Didava3; George Burkadze*

'PhD Student at Thilisi State Medical University; 2Associate Professor at Tbilisi State Medical
University, Molecular Pathology Department, MD, Clinical Pathologist; 3Associate Professor at Tbilisi
State Medical University, Pathology Department. “Professor at Tbilisi State Medical University, Head of
the Department of Molecular Pathology;

Abstract

Gastric carcinogenesis is a multistep process characterized by progressive morphological and
molecular changes that progress from chronic gastric injury to invasive adenocarcinoma.
Identification of biomarkers associated with lesion progression may improve risk stratification
and early diagnosis.

The aim of the study was to examine the immunohistochemical expression patterns of CDX2,
SOX2, Ki67, and p53 across the spectrum of gastric carcinogenesis and to assess their association
with disease progression.

A retrospective cohort study was conducted on 68 formalin-fixed, paraffin-embedded gastric
tissue specimens, including normal gastric mucosa, chronic atrophic gastritis, enteric metaplasia
complete, enteric metaplasia incomplete, low-grade dysplasia, high-grade dysplasia, intestinal-
type gastric adenocarcinoma, and diffuse-type gastric adenocarcinoma. Immunohistochemical
staining for CDX2, SOX2, Ki67, and p53 was performed. Expression patterns were evaluated and
correlated with lesion severity. The results of the study showed that CDX2 expression
significantly increased during the transition from normal gastric mucosa to intestinal metaplasia
and dysplasia, reflecting progressive intestinal differentiation. SOX2 expression, on the other
hand, showed a gradual decrease, indicating a loss of the gastric epithelial phenotype. Ki67
proliferative activity progressively increased from non-neoplastic lesions to invasive carcinomas.
Aberrant expression patterns of p53 expression were predominantly observed in dysplastic lesions
and adenocarcinomas. Incomplete intestinal metaplasia showed immunophenotypic features
intermediate between complete intestinal metaplasia and dysplasia, confirming its malignant
potential. Gastric carcinogenesis is accompanied by progressive changes in epithelial
differentiation, proliferative activity, and p53 status. Combined assessment of CDX2, SOX2, Ki67,
and p53 may provide valuable information for evaluating gastric precursor lesions and identifying

lesions at increased risk of progression to gastric adenocarcinoma.

Keywords: Gastric cancer; Intestinal metaplasia; Dysplasia; CDX2; SOX2; Ki67; p53; Gastric

carcinogenesis; Immunohistochemistry.
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