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EIZAMQrH.

O kapkivog Tou olgo@dyou gival o Oyd0OC TTO KOIVOG TUTTOC
Kapkivou traykoopiwg. O Kapkivog Tou olcopdyou OXeTileTal ME
TTOAU Kakn TTpoéyvwaon, TTapoAo TTou n Texvoloyia £xel €eAIxXBei yia
va BonBa otn didyvwaon kabwg kail aTn Bepatreia (Short et al., 2017).
Ymrapxouv 800 TUTTOI KAPKIVWHATOS 0ICOQAYOU, TO adeVOKAPKIVWHA
TTOU EVTOTTIETAl KUPIWG OTO KATW MEPOG KAl TO TTAQKWOECG
KapKivwpa TTou evToTTi{eTal o€ OAO TO HIKOG TOU 0I00PAYOoU. Z€ auTtd
10 TTpoax£dio TG didakTopikrg dlatpIBig, Ba TTapouoiaaTei n oxéan
TOU KapKivou Tou oloo@dyou pe Tn B-karevivn. H B-kartevivn ival 1o
ovopa Tou PEAOUG TG uTTEPOIKOYEVEIag Twv Armadillo, piag opddag
TTPWTEIVWV HE KOIVI] KEVTPIKK TTEPIOXH TTOU aTtroTeAsital amd 6
emavaAnyeig 42 apivoiéwv. O poAog Tou gival onuaviikég atnv
EVOOKUTTAPIKA HETAYWY orfjpaTog péow tng odou Wnt (El-Bahrawy
et al., 2001). H mooétnTa NG diaAutrg B-katevivng dev @aiveTal va
ouoxeTiCeTal pe TNV KAIVIkoTTaBoAoyikr agloAdynan Twv Gykwv, aAAd
n ouocowpeuon  eAeuBepng  BIAAUTAG  B-katevivng  aTo
KUTTAPOTTAQOHA Kal TOUG TTUPRVES CUMBAiVEl guxVvda KaTd Tn didpKeld
NG KAPKIVOYEVEONG TOU QAOEVOKAPKIVWHATOS TOU £TTIBnAiou Tou
oloo@dyou (Kimura et al. et al. , 1999).

YMAPXONTA ZTOIXEIA

H 006¢ onuarodotnong WNT éxel amodeixBei om mailel kpioipo
POAO OTNV KAPKIVOYEVEDT) TOU KapKivou Tou olgogdyou (He et al.,
2014; He et al., 2012; Mizushima et al., 2002; Kadowaki et al.,
1994). Apketd aToixeia 0doU TnG 0doU onuatoddétnang WNT ptopei
va uTTEpEKPPpAldovTal  OTOV  KAPKiVO  TOU  0lo0Qayou,
ouptrepiIAapBavopévou Tou Bacikol onuartodoTikoU Trapdyovta -
katevivng (He et al., 2014; He et al., 2012; Mizushima et al., 2002;
Kadowaki et al. . , 1994). EmirAéov, n avwpaAn evepyoTtroinon g



WNT/B-kaTtevivng gaivetal va gival £évag TTpoyvVwWOoTIKOS TTapAyovTag
yla TNV Kakni mpoyvwon acBevwyv HE autdv Tov TUTTO KApPKivou
(Kadowaki et al., 1994 Saeki et al., 2002- Roth et al., 2005). Ao
TNV AAAn TTAgupd, n kataotoAl TG onuaroddétnong WNT @aiveral
va avacTéAAel Tov TTOAAATTAQOIaoPG KAl TV avamrtuén Twv
KAPKIVIKWY KUTTAPWY KAl VA JEILVEL TNV KIVATIKOTATA KAl TNV EI0B0AN
TwWv KUTTApwv (Wang et al., 2012). Autd ta dedopéva utrodnAwvouyv
OTI n B-Katevivn WTTOPEI va gival Pia KPIioIun TPwTEivn-01éX0G YIa
arroteAeoparikn Bepatreia EC. ETmi Tou TTapéviog, £xel dIaToTwoEI
om ta MicroRNA (miRNAs) cuppetéxouv og dIAQOPES KUTTAPIKES
diepyaocieg oToxevovrag Ta ayyeAdlagopa RNA (mRNAs) kai
puBpifovrag Tnv ékepact Toug (lorio & Croce, 2012). Méxpi orjpepa,
1@ mMiIRNAs £xouv ammodeixBei 011 eUTTAéKOVTQl OTRV AVATTITUEN
TTOAAWV  KapKivwy, OCuutrEPIAGUPAVOUEVOU TOU  KApPKivou Tou
olco@ayou (Sharma, 2015). lNpbéopatec HeAETEG deixvouv OTI TO
mMiR-140 katacTEAAEl TV AvATTTUEN TOU OYKOU OTOV KAPKiVO TOU
olcopayou (Zhang, et al., 2018). QoT600, 0 HOPIAKOG HNXAVIOHOG
Tou MiR -140 oTtn puBuiIon TNG e€EMNIENG TOU KApPKivou TOU Ol100@AyoU
TTAPAPEVEl AyvwOoToG. 2& avtiBeon pe 1N Bpadiwg ¢Bivouoa
guxvoTNnNTa TOU QKAVBOKUTTAPIKOU KAPKIVWHATOG, N ouxXvotnTta Tou
olco@ayikou adevokapkivwpatog (EAC) €xel augnBei TToAU TIg
TeAeutaieg Oekaetieg (Brown, Devesa and Chow, 2008- Pohl,
Sirovich and Welch, 2010). Ta adevokapkivipata avarmtiooovral,
KUPIWG, O ATOMa ME MaKpU 10TOPIKO olco@dyou Barrett, 1Tou
TTPOKUTITEl ATTO HAKPOXPOVIO YyaoTpooloo@ayikr TTaAivdpounon
(Hvid-Jensen et al., 2011). Qot6oo0, Acitrel évag oe PdBog
XAPaKTNPIoOP6S Twv utodoxéwv Wnt kard pAKoOg Twv TTIO
TTpoXwpnHévwy oTadiwv autrig Tng vooou. H 0d6¢ onuatodoérnong
Wnt-/B-katevivng eival utrelBuvn yia TNV avamrTuén, Tnv
KIVATIKOTNTA Kal T SIa@opoTroinon Twy KUTTApWY Katd Tn didpKeia
s  edPpuoyéveong  (Niehrs, 2012). 21a  BnAaoTika,
oupTTEPIAGUBaVOMEVWY TwV avBpwTttwy, gival yvwota 19 uoépia
Wnt. Q¢ ouvémreia piag adpavotroinpévng odou onuatodotnong,
oxnuarifetal éva cUPTTAEyHa evOOKUTTAPIKAG aTTolkodOunong Trou
atroteAgital  amd  Kivaon ouvBdaong yAukoyovou (GSK3p),
adevwpatwdn troAutrodiacn coli (APC) kai Axin2 kai odnyei o€
pwaoopuAiwaon kal ouBikiTivoTroinon B-kartevivng (Staal, 2001). Qg
aTroTéEAEOHa, n P-KaTeviviy OTTOHAKPUVETAlI QTTd TO CUPTTAEYUO
TTPWTEACWHIKAG ATTOIKOOOUNONG. Z& EVEPYOTTOINUEVN KATAOTAON,
Ta e§WKUTTAPIKA Hopia Wnt cuvdéovral pe Tov utrodoxéa Tng
HEUBpavNg pe @pildpiopa (FZD) kal og ocuvduaopd PeE TTPWTEIVN
TTou oOxeTiCetar  pE  Tov  utrodoxéa  Aimotrpwreivng  (LRP),



gvepyoTtToloUv 10 evdokuTTapikd Hoplo Disheveled (Dsh) (Kikuchi et
al., 2011). To evepyotroinuévo Dsh avacTéAAEl TOV oxnUATIONO TOU
CUMTTAEYHATOG  aTTOIKOBOUNONG. 2Tn  OUVEXEIQ, N B-Katevivn
OUOOWPEVUETAI OTO KUTTAPOTTAQO U KAl HETATOTTICETAI OTOV TTUPKVA,
he amrotéAeoua tn petaypaern (Niehrs, 2012). Ze diag@opeTiKoUg
TUTTOUG  Kapkivou, n o006¢ onuaroddétnong Wnt-/B-karevivng
@aivetal va railel Baoikd pOAO KATA TV KAPKIVOYEVEDH.

‘Eva evepyotroinuévo povotrarn onuarodotnong Wnt—/B-kartevivng
Ba ptTopouoe £TTiong va gival £vag TBavoeg HUnxaviopog yia tnv
e€ENIEN Tou adevokapkivwpaTtog Tou oloco@dyou (EAC). O1 Clément
et al., (2006) Trapatiipnoav pia peBuliwon Tou TTpoaywysa APC, n
otroia ouvodevetal ammd EAAeiyn ékgppaons APC oTtov olocogayo
Barrett kai otnv EAC. EmimmAéov, pia peBuliwon TTpoaywyéa Tou
eKkpIvopevou avraywviot Wnt ummrodoxéa pepppavng frizzled 1
(SFRP1), n omoia oxertiletal pe atmrwAela Asitoupyiag Tou SFRP1,
Bpébnke oTov olco@dyo Barrett kai otnv EAC Mo guxva amod o,T
oToV Kavoviké TAakwdn PAevvoydvo. H avdAuan KuTTapikng
KaAMiEpyelag TG METATTAQOTIKAG KUTTapikAg oelpdag CP-A kai
KUTTApPIKAG OEIpdg  Kapkivwpatog olcopdyou OE33  €dcige
uwnAotepn Ekppacn Twy yovidiwv otoxou Wnt Axin2 kai CyclinD1
(Lyros et al., 2015). EmitrAéov, 1o CyclinD1 kai To Axin2 ekgpalovTal
TTEPICOOTEPO OTOV olcopayo Barrett mapd oto @uaioAoyiko
TTAakwOeg £mOAAIo amd avBpwTTiveg Ployieg (Lyros et al., 20195).
Emiong, n avdAuon tng ékgpaong tTng PB-katevivng £0€1&e uwnAa
KUTTapOTTAQOMATIKG ETTiTTEdQ  Kal  TTUPNVIK Ocuoowpeuon PB-
katevivng og uywnAolu Babpolu duoTtrAacia. Bpébnke etriong Mia
TQUTOXPOVN HEiWan OTn HeEMBpavwdn Eék@pacn TngG P-Karevivng
(Moyes et al., 2012). ZuvoAikd, auTd Ta guprjhaTa UTTOBEIKVUOUV
gviova pia gvepyotroinon tng odou onparodétnong Wnt-/B-
Katevivng karta tnv avamrtuén EAC.

EPEYNHTIKOZ ZTOXOZ

H mrapovoa épeuva Ba die€axBbei oto A gpyacTtrpio TTaABOAOYIKAG
avatopiknG latpikAg oxoAng Ttou EKIIA. pe oT1éx0 Tn HEAETN
OEIYHATWY OI00PAYEKTOMNG ATTO a0BEVEIC TTOU £XOUV DIAYVWOTEN PE
KapKivo Tou oloo@dyou. AUTH n £pEuva OTOXEUEI OTNV TTEPAITEPW)
HEAETN TOu pbéAou TG odou Wnt OTOV KAPKIVO TOU OI00QAYOU, ME
Baon €peuveg TTou £xouv non diegaxBei. Oa BacioTei TTpwWTA OE MIa
BiIBAIOypa@IKr) avaokOTINON Kal OTn OUVEXEIQ OTA TTEIPAUATIKG
atmoteAéoparta  TTou  €xoupe otn  didBeory pag  pETA  ATrd
SIAQPAYHATIKEG OICOPAYEKTOUEG.



ME@OAOAOTIA

H texviki Tng diadla@payuaTikiG OI00QAYEKTOUAS XPNOILOTTOIEITal
TTAEOV WG EVAAATKTIKN Kal AlyoTepo eTTwduvn AUor, Abyw Tou 611 Bev
yivetal Bwpakotopn. H peAéTn Twv delypdtwy Ba oAokAnpwBei
TTPOKEINEVOU va HEAETNBEI n ouykévipwon kal 0 poAog TG B-
Kartevivng otn dnuioupyia adevoKAPKIVWHPATOS TOU 0I00QAyou.
O1wg Adn avagepdnke, n B-katevivn @aivetal va £xel TTPWTAPXIKO
pOAo TOOO OTNV EUPAVION TOU apXIKOU Kapkivou 600 Kal OTnv
eCENIEN TOu. Ta atroTeAéCPATA TNG OICOPAYEKTOMNAS Ba cUAAEXBOUV
aTré TOUG IaTPIKOUG PaKEAOUG TTOU apXEIOBETOUVTOI OTO £PYACTHPIO
TTaBoAoyIkng avatopikng 1atpikAg oxoAng EKMA. H ouykévipwaon
™G PB-katevivng Twyv Oelypdtwy Ba CUOXETIOTEI OTATIOTIKA ME
Oia@opeg dnuoypPa@PIKEG Kal KAIVIKEG TTAPAUETPOUS, OTTWCS QUAO,
nAKKia, edav PBpioketal oTtov olco@adyo Barrett, TTponyoUpevn
XNHEIOBepaTTEiQ, otrapén dINBnuévwy AEPQAdEVWV n
QTTOMAKPUOHEVWY HETAOTACEWV.
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INTRODUCTION

Esophageal cancer is the eighth most common type of cancer
worldwide. Esophageal cancer is associated with a very poor prognosis even
though technology has evolved to aid in diagnosis as well as treatment (Short
et al., 2017). There are two types of esophageal carcinoma, adenocarcinoma,
which is located mainly in the lower part, and squamous carcinoma, which is
located along the entire length of the esophagus. In this draft of the doctoral
thesis, the relationship between esophageal cancer and B-catenin, will be
presented. B-catenin is the name of the member of the armadillo superfamily,
a group of proteins with a common central region consisting of 6 repeats of 42
amino acids. Its role is important in intracellular signal transduction through the
Wnt pathway (El-Bahrawy et al., 2001). The amount of soluble B-catenin does
not seem to correlate with the clinicopathological evaluation of tumours, but the

accumulation of free soluble B-catenin in the cytoplasm and nuclei frequently
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occurs during the carcinogenesis of esophageal epithelial adenocarcinoma
(Kimura et al. et al., 1999).

EXISTING DATA AND CURRENT LITERATURE

The WNT signalling pathway has been shown to play a critical role in the
carcinogenesis of esophageal cancer (He et al., 2014; He et al., 2012;
Mizushima et al., 2002; Kadowaki et al., 1994). Several pathway components
of the WNT signalling pathway may be overexpressed in esophageal cancer,
including the key signalling factor 3-catenin (He et al., 2014; He et al., 2012;
Mizushima et al., 2002; Kadowaki et al. ., 1994). Furthermore, aberrant WNT/B-
catenin activation appears to be a prognostic factor for the poor prognosis of
patients with this type of cancer (Kadowaki et al., 1994, Saeki et al., 2002; Roth
et al., 2005). On the other hand, suppression of WNT signalling appears to
inhibit cancer cell proliferation and growth and reduce cell motility and invasion
(Wang et al., 2012). These data suggest that $-catenin may is a critical target
protein for effective EC therapy.

Currently, it is established that MicroRNAs (miRNAs) participate in
various cellular processes by targeting messenger RNAs (mRNAs) and
regulating their expression (lorio & Croce, 2012). To date, miRNAs have been
shown to be involved in the development of many cancers, including
esophageal cancer (Sharma, 2015). Recent studies show that miR-140
suppresses tumour growth in esophageal cancer (Zhang, et al.,, 2018).
However, the molecular mechanism of miR -140 in regulating esophageal

cancer progression remains unknown.

In contrast to the slowly declining incidence of squamous cell carcinoma,
the incidence of esophageal adenocarcinoma (EAC) has increased greatly in
recent decades (Brown, Devesa and Chow, 2008; Pohl, Sirovich and Welch,
2010). Adenocarcinomas develop, primarily, in individuals with a long history of
Barrett's esophagus, resulting from long-term gastroesophageal reflux (Hvid-
Jensen et al., 2011). However, an in-depth characterization of Wnt receptors
along the more advanced stages of this disease is lacking. The Wnt-/B-catenin
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signalling pathway is responsible for cell growth, motility and differentiation
during embryogenesis (Niehrs, 2012). In mammals, including humans, 19 Wnt
molecules are known. As a consequence of an inactivated signalling pathway,
an intracellular degradation complex consisting of glycogen synthase kinase
(GSK3B), adenomatous polyposis coli (APC) and Axin2 is formed and leads to
B-catenin phosphorylation and ubiquitination (Staal, 2001). As a result, B-
catenin is removed from the proteasomal degradation complex. In an activated
state, extracellular Wnt molecules bind to membrane receptor frizzled (FZD)
and in combination with lipoprotein receptor-related protein (LRP), activate the
intracellular molecule Disheveled (Dsh) (Kikuchi et al., 2011). Activated Dsh
inhibits the formation of the degradation complex. B-catenin then accumulates
in the cytoplasm and translocates to the nucleus, resulting in transcription
(Niehrs, 2012). In different cancer types, the Wnt-/B-catenin signalling pathway
appears to play a key role during carcinogenesis.

An activated Wnt-/B-catenin signalling pathway could also be a potential
mechanism for esophageal adenocarcinoma (EAC) progression. Clément et
al., (2006) observed a methylation of the APC promoter, which is accompanied
by a lack of APC expression in Barrett's esophagus and EAC. In addition, a
promoter methylation of the Wnt antagonist secreted membrane receptor
frizzled 1 (SFRP1), which is associated with loss of function of SFRP1, was
found in Barrett's esophagus and EAC more frequently than in normal
squamous mucosa. Cell culture analysis of the metaplastic CP-A cell line and
OE33 esophageal carcinoma cell line showed higher expression of the Wnt
target genes Axin2 and CyclinD1 (Lyros et al., 2015). Furthermore, CyclinD1
and Axin2 are more highly expressed in Barrett's esophagus than in normal
squamous epithelium from human biopsies (Lyros et al., 2015). Also, analysis
of B-catenin expression showed high cytoplasmic levels and nuclear
accumulation of B-catenin in high-grade dysplasia. A concomitant decrease in
membranous B-catenin expression was also found (Moyes et al., 2012). Taken
together, these findings strongly indicate an activation of the Wnt-/B-catenin
signalling pathway during EAC development.
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RESEARCH OBJECTIVE

The present research will be carried out in, a laboratory of pathogy
anatomy medical school in athens with the aim of studying esophagectomy

samples from patients diagnosed with esophageal cancer.

This research aims to further study the role of the Wnt pathway in
esophageal cancer, based on research that has already been conducted. It will
be based first on a literature review and then on the experimental results

available to us after diaphragmatic esophagectomies.

Methodology

The transdiaphragmatic esophagectomy technique is now used as an
alternative and less painful solution, due to the fact that a thoracotomy is not
performed. The study of the samples will be completed in order to study the
concentration and the role of B-catenin in the creation of esophageal
adenocarcinoma. As already mentioned, B-catenin seems to have a primary
role both in the appearance of initial cancer and in its progression.
Esophagectomies results will be collected from the medical files archived in the
a laboratory of pathogy anatomy medical school in Athens. The concentration
of B-catenin of the samples will be statistically correlated different
demographical and clinical parameters, such as sex, age, if it is in located in
Barrett's esophagus, previous chemotherapy treatment, existence of infiltrated
lymph nodes or distant metastases.
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