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[ Abstract ] Neuroendocrine carcinoma (NEC) represents a category of malignant tumors originating from neuroen-
docrine cells. Given that NEC cells exhibit characteristics of both neural and endocrine cells, they can hijack neuronal signaling
pathways and dynamically regulate the expression of neuronal lineage markers during tumor metastasis, thereby constructing
a microenvironment conducive to tumor growth and metastasis. Conversely, alterations in the tumor microenvironment can
enhance the interactions between neurons and tumor cells, ultimately synergistically promoting the metastasis of NEC. This
review highlights recent advancements in the field of cancer neuroscience, uncovering neuronal lineage markers in NEC that
facilitate tumor dissemination through mediating crosstalk, bidirectional communication, and synergistic interactions between
tumor cells and the nervous system. Consequently, the latest findings in tumor neuroscience have enriched our understanding
of the biological mechanisms underlying tumor metastasis, opening new research avenues for a deeper comprehension of the
complex biological processes involved in tumor metastasis, particularly brain metastasis. This review provides a comprehensive
review of the crosstalk between tumor cells and neural signaling in the metastasis of NEC.
[ Key words ] Cancer neuroscience; Tumor metastasis; Neuroendocrine carcinoma; Crosstalk effect; Communica-
tion hijacking
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Fig 1 Crosstalk between tumor cells and nerve signals in tumor metastasis. (1) Tumor cell signaling activation: The left side of the model diagram
shows how tumor cells activate multiple intrinsic signaling pathways; (2) TME: The right section details the TME, including tumor cells, immune
cells, fibroblasts, and inflammatory cells, and their interactions; (3) Metastasis pathways of tumor cells: The upper right corner of the model
diagram shows the main modes of metastasis of tumor cells: hematologic metastasis, lymphatic metastasis, and direct invasion; (4) Tumor-
nervous system interactions: The bottom left and right of the model diagram show how tumor cells hijack neuronal signaling pathways and
the interactions between neurons and tumor cells, respectively; (5) TME-Nervous system crosstalk: The lower right part of the model diagram
highlights the complex interaction between the TME and the nervous system, and this crosstalk may influence tumor invasion and metastasis
behavior. Fig 1 comprehensively illustrates the complex interactions between tumor cells, TME and nervous system, which have significant
impacts on the development and metastasis of tumors. Fig 1 was created by BioRender.com). TME: tumor microenvironment.
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