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[ Abstract] Metabolic reprogramming plays a critical role in tumorigenesis and tumor progression. The
metabolism and the proliferation of tumors are regulated by both intrinsic factors within the tumor and the availability of
metabolites in the tumor microenvironment (TME). The metabolic niche within the TME is primarily orchestrated at 3
levels: 1) the regulation of tumor metabolism by factors intrinsic to the tumors, 2) the interaction between tumor cells and
T cells, macrophages, and stromal cells, and 3) the metabolic heterogeneity of tumor cells within the tissue space. Herein,
we provided a concise overview of the various metabolic regulatory modes observed in tumor cells. Additionally, we
extensively analyzed the interaction between tumor cells and other cells within the TME, as well as the metabolic
characteristics and functions of different types of cells. Ultimately, this review provides a theoretical basis and novel
insights for the precision treatment of tumors.
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Fig 1 The interactions between cells in the tumor microenvironment

TAMs: tumor-associated macrophages; VEGF: vascular endothelial growth factor; LDHA: lactate dehydrogenase; MCT1: monocarboxylate transporter 1; NFAT:

nuclear factor of activated T cell; Acetyl-CoA: acetyl-coenzyme A; TCA cycle: tricarboxylic acid cycle; GS: glutamine synthetase. This pattern diagram illustrates the

metabolic interactions between tumor cells and immune cells, tumor-associated macrophages, and stromal cells.
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