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The zonula occludens (ZO) protein serves as a scaffolding protein, providing structural support at
the junctions between cells and the cytoplasmic surface. It acts as a bridge between integral membrane
proteins and the cytoskeleton. Besides its structural role, it also participates in regulating cell growth
and proliferation. Recent studies have highlighted the involvement of ZO protein in various diseases,
including cancer. Specifically, research has indicated that ZO protein influences the cancer micro-
environment surrounding cancer cells, thereby facilitating their growth and development. ZO proteins
exert diverse functions in the cancer microenvironment, impacting processes such as angiogenesis,
inflammatory responses, the epithelial-mesenchymal transition, and interactions with mesenchymal
stem cells. The specific mechanisms vary depending on the type of cancer and environmental
conditions. Recent research unveiled several signaling pathways involving ZO protein, which could
potentially impede cancer progression in the tumor microenvironment. Consequently, these insights
open avenues for novel treatment strategies. While the numerous physiological, structural, and morpho-
logical roles of ZO protein have been observed at the cellular and in vivo levels, understanding the
signaling mechanisms it operates in vivo and how these mechanisms influence the cancer microenviron-
ment remains a challenge. In this review, we delineate the characteristics and regulatory mechanisms
of ZO protein in the context of the cancer microenvironment. Additionally, we propose leveraging
the properties of ZO protein to devise defense mechanisms within the cancer cell environment and

provide an overview of its in vivo role.
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Fig. 1. Schematic diagram of the role of ZO protein in the cancer microenvironment.
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