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[Abstract] The tumor microenvironment (TME) in colorectal cancer is a dynamic ecosystem composed of immune cells,
stromal cells, the extracellular matrix, and the gut microbiota, playing a central role in tumorigenesis, progression, and drug resistance.
This review systematically elucidates the remodeling process of the TME, spanning the inflammation-to-carcinoma transition,
immune evasion, and the establishment of the pre-metastatic niche. It highlights key driving mechanisms of tumor evolution,
including metabolic reprogramming, hypoxic and acidic landscapes, and complex cellular communication. The high heterogeneity of
the TME is a core factor underlying the differential responses of "hot" and "cold" tumors to clinical immunotherapy. Based on these
insights, this article highlights cutting-edge intervention strategies aimed at remodeling the TME, encompassing immune checkpoint
blockade, multimodal combination therapies designed to reverse "cold" tumors, strategies targeting the stroma and metabolic
networks, and microecological modulation to reconstruct the "gut microbiota-immunity axis.” An in-depth analysis of the evolutionary
characteristics of the TME provides crucial theoretical support and translational insights for overcoming therapeutic bottlenecks and

advancing personalized precision medicine in colorectal cancer.
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Fig. 1 Tumor immune cell infiltration in different types of
colorectal cancer
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Fig.2 The pro-tumorigenic effects of gut microbiota
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Evaluation of representative intervention strategies and clinical evidence based on different tumor microenvironment

characteristics in colorectal cancer
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