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[ Abstract] Gastrointestinal (GI) cancer, a common malignant tumor with a high incidence in China, is showing
atrend of rising incidence and is afflicting increasingly younger patients. Meanwhile, there have been constant
development and innovations in new therapeutic technologies, among which, immunotherapy is now leading in a new era
in the treatment of GI cancer. However, the complexity and diversity of immunosuppressive tumor microenvironment
(TME) bring many obstacles to the immunotherapy of solid tumors in the GI tract. In this paper, focusing on solid tumors
in the GI tract, we reviewed the main factors affecting the formation of immunosuppressive TME, and summarized
strategies for targeted immunosuppressive TME-based therapies. Moreover, we analyzed the synergistic mechanism of

various combination immunotherapies and reported on the latest progress in and future direction of immunotherapy for

GI cancer, intending to provide new perspectives for treating solid tumors in the GI tract with immumotherapy.
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Fig 1 A schematic illustration of the immunosuppressive tumor microenvironment in gastrointestinal cancer

MDSCs: Myeloid-derived suppressor cells; VEGF: Vascular endothelial growth factor; CTL: Cytotoxic T lymphocytes; Th1: Effector T helper 1 cells; Th17: Effector T

helper 17 cells; Tregs: Regulatory T cells; DCs: Dendritic cells; TAMs: Tumor-associated macrophages; TANs: Tumour-associated neutrophils; CSCs: Cancer stem cells;

CTLA4: Cytotoxic T lymphocyte antigen 4; TIM3: T cell immunoglobulin and mucin domain-containin protein 3; PD1: Programmed cell death protein 1; IDO:

Indoleamine 2,3-dioxygenase; IL: Interleukin; ROS: Reactive oxygen species; TGF-B: Transforming growth factor-p; CXCL12: C-X-C motif chemokine ligand 12; CXCR4:

C-X-C motif chemokine receptor 4.
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Fig 2 Adenosinergic pathway in the immunosuppressive tumor microenvironment in gastrointestinal cancer

FOXP3: Forkhead box P3; LAG3: Lymphocyte activation gene 3; IFN-y: Interferon-y; TNF: Tumour necrosis factor; TCR: T cell receptor; ATP: Adenosine

triphosphate; PKA: Protein kinase A; cAMP: Cyclic AMP; HIF1A: Hypoxia-inducible factor 1A; NF-kB: Nuclear factor-kB; MHC I : Major histocompatibility complex

class IT; TLR4: Toll-like receptor 4.
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Fig 3 Immunosuppressive TME-based therapeutical strategies in gastrointestinal cancer

HDAC: Histone deacetylase; TRAILR2: TNF-related apoptosis-inducing ligand receptor 2; TLR9: Toll like receptor 9.
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