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Gastric cancer (GC) is one of the deadliest malignancies worldwide. Complex disease heterogeneity, late diagnosis, and
suboptimal therapies result in the poor prognosis of patients. Besides genetic alterations and environmental factors, it has
been demonstrated that alterations of the epigenetic machinery guide cancer onset and progression, representing a
hallmark of gastric malignancies. Moreover, epigenetic mechanisms undergo an intricate crosstalk, and distinct
epigenomic profiles can be shaped under different microenvironmental contexts. In this scenario, targeting epigenetic
mechanisms could be an interesting therapeutic strategy to overcome gastric cancer heterogeneity, and the efforts
conducted to date are delivering promising results.
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| 1. Introduction

Gastric cancer (GC) represents one of the most challenging issues for medical oncology, with 1 million people affected
worldwide and patient 5-year survival rates ranging from 5% to 69%, depending on the stage of the disease at diagnosis
(2 |ncidence and mortality rates are highly variable by region, as Eastern countries register higher morbidities. GC is
influenced by several risk factors such as diet, active tobacco smoking, and Helicobacter pylori infections, recognized as
the main risk factor for about 90% of newly diagnosed non-cardia gastric cancers B4, The disease is characterized by a
wide heterogeneity at the histopathological, onset location, and molecular levels, resulting in a complex scenario for
patients’ clinical management and prognosis. Current treatment algorithms for GC are not able to effectively face this
heterogeneity, thus creating a need for precision medicine strategies. Regarding genetic features, gastric cancers are
defined by remarkable epigenetic alterations playing an active role both at the early stages of carcinogenesis and in the
advanced disease. Several studies have highlighted the role of epigenetic dysregulation in GC onset and progression, in
particular focusing on which driver epigenetic mechanisms could be targeted as a therapeutic approach for GC treatment
B8], pespite this, to date no epigenetic therapies are available for GC clinical management, and given the importance of
the gastric epigenome as a main point for molecular pathogenesis and progression, effective epigenetic treatments could
open a new landscape for management of the disease.

| 2. Gastric Cancer

GC is the 3rd most diagnosed and the 5th deadliest malignancy worldwide, accounting for 1 in every 12 cancer-related
deaths (. Even though the majority of GCs are histologically classified as adenocarcinomas, GC is a heterogeneous
disease that presents through different phenotypes, growth patterns, anatomic locations, and molecular characteristics,
and therefore different classification systems have been proposed.

2.1. Anatomical, Histological, and Molecular Classification of Gastric Cancer

Gastric carcinogenesis is triggered by the interaction of different risk factors, and emerges through sequential
histopathologic stages, including chronic gastritis, atrophic gastritis, intestinal metaplasia, dysplasia, and cancer €l As
other luminal gastrointestinal organs, stomach cells undergo a rapid and continuous turnover, with the multipotent stem
cells residing at the top of the renewal pyramid and governing organ homeostasis [&. Hence, for their longevity and self-
renewal properties, it has been suggested that gastric stem cells could represent the GC cells of origin, being ideal targets
for the accumulation of genetic alterations and field cancerization, and the expansion of pro-tumorigenic mutant clones &
(101 |nterestingly, it has been highlighted that pre-cancerous lesions are characterized by a distinctive epigenetic field
cancerization, mainly influenced by H. pylori infection 112,

Classification based on cancer anatomical location identifies cardia (gastroesophageal junction) and non-cardia (true
gastric) tumors, which also differ in terms of incidence, regional distribution, treatment, and prognosis 13l Recently,
Tumor-node-metastasis (TNM) staging stystem introduced further parameters to identify gastroesophageal carcinomas,



taking into account the tumor epicenter and the location where the tumor mass extends 14!,

The Lauren classification, based on histological features, divides GCs into diffuse-, intestinal-, and mixed type, depending
on tissue architecture and glandular patterns. Diffuse-type identifies non-cohesive and poorly differentiated tumors, with
no gland formation, while intestinal-type tumors are moderate to differentiated tumors, with glandular structure not strictly
related to a specific risk factor. Mixed type presents intermediate or characteristics from both previous types 121,

The successive WHO classification identifies five GC subtypes, mainly depending on the histological patterns of the
tumor, that is, tubular, papillary, mucinous, and poorly cohesive subtypes and rare variants have been identified. Tubular
carcinomas are characterized by low- to high-grade nuclear atypia with poorly differentiated cancer cells, distinguished
from the papillary subtype that presents with finger-like processes of cuboidal or cylindrical cells. Mucinous carcinomas
are so classified with the identification of 50% extracellular mucin, while poorly cohesive tumors have cancer cells alone
or organized in small aggregates; this subtype includes signet-ring cells tumors. The mixed tumors, as their name implies,
include a heterogeneous mix of the previous subtypes (18],

The Cancer Genome Atlas (TCGA) program proposed the first molecular approach for GC classification. Genomic
profiling of 295 primary gastric adenocarcinomas identified 9% of Epstein—Barr virus (EBV) positive tumors, 22% of
microsatellite unstable, 20% of genomically stable, and 50% of chromosomally stable tumors 4. Interestingly, these
subgroups showed associations with histological subtypes and tumor locations, i.e., EBV positive tumors are mostly
B 859'!?1%% fundus or body of the stomach, with higher prevalence in men (81%); chromosomally unstable
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diminished glucose intake and a general diminished expression of glycolytic enzymes [126] sSimilar to other malignancies,
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it could be useful to clanfy how epigenetic targeting could remodel metabolic activity of cancer cells, forcing them to a less

134a V4R e CorfdiRih &nWVa IEaRG detesdRRl hMatdit békavfehen, C.J.; Shan, Y.S. Tumor-associated macrophages
promote epigenetic silencing of gelsolin through DNA methyltransferase 1 in gastric cancer cells. Cancer Immunol.
In thesera1af, Bn@emagoncology, GC has revealed to be a tumor with weak immunogenicity, and despite encouraging

ibi [31][128]
SIS VAP FSERLS LIS DI NSRS, R LM SRRSRR0t AOBIBIRIS (I8 VRAIRCIIIRLS for ImimndlifeiEHing:
m:la gnrb% daétﬁ Q%In%@wo%erﬁ)y‘l@r GC highlight that expression of immune biomarkers is epigenetically regulated, and
that epigenetic mechanisms are able to predict clinical response to immune checkpoint inhibitors [1221[1301[131][132]

131910”@&%?% Sveldhg e%rg@HBﬁ?é‘ oMe Wi Rve2dhGe ¥nBTIEGA LR RIAML AR SRFRISH R Sscape of
cancer cgﬂgMO&ghggrs@f} actlvated immune cells were able to induce the downregulation of tumor suppressor genes
13hrdigh TOMMUTZ. rééngménDirg Hothviafion SL# J AbEane: Gpiyuaentsiasly siescast RD driti canferssndiugaeasisiasicauimor
infidritd® Biethesamed gaspie epeticasienagacmoaty ilpleyannappassiprewdfidibi82wi)b®#new treatment strategies.
134 ORRETKIN BAMPTIIRHA N IRELERD S RARAISS RIY QL SIABIRRY EpiyEnRit: SRIDFARIMBHRIRYIGSSA50BHShIBE SAREET
epigaER-E08EnNsreasR 6ARMSI FoDINagsnicity likely to respond to immunotherapeutic agents by reprogramming the
tumor immune microenvironment. Moreover, a recent study in GC demonstrated that unresponsiveness to anti-PD-1
antibodies could be the result of epigenetic silencing of PD-L1 [135I136]1137](138] Hence, in the near future, an attractive

RSirisyer Samuiies LeasysiPretia: RHL oty hiSiIN ShedEEHetic and immunotherapeutic agents in GC models.



