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[ Abstract ] Lung cancer is the malignant tumor with the highest mortality rate worldwide. The tumor microenvi-
ronment (TME) is a key factor in the progression of lung cancer, composed of tumor cells, signaling molecules, fibroblasts,
immune cells, efc. Among them, tumor associated neutrophil (TAN), as an important component of immune cells in the TME,
plays multiple roles in tumor cell proliferation, invasion, angiogenesis, and metastasis due to its aberrant function, and is closely
associated with poor prognosis. However, there are limited researches on the mechanism of TAN in lung cancer. This review

aims to provide more scientific basis for studying the therapeutic targets of lung cancer and developing new drugs by elucidat-

ing the different subtypes of TAN and their mechanisms of action in the occurrence and development of lung cancer.
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Tab 1 The classification of TAN and their mechanisms in lung cancer

Classification Classification

standards

Effect

Mechanisms

Function NO

N1

N2

Morphology and PMN-MDSC
phenotype

Density LDN
HDN

Bidirectional regulation

Antitumor

Tumor promotion

Tumor promotion

Tumor promotion

Antitumor

The state between N1 type TAN and N2 type TAN, with bidirectional regulation.

1. Anti-tumor mechanism with T cells dependence: (1) release of CD54, CD86,
TNFSF4, TNFSF9 and other molecules, send out costimulatory signals, and enhance
tumor-specific and antigen-nonspecific T cell responses®?; (2) Secreting cytokines
such as IL-6, IL-8, MIP-1 and MIP-1a to activate T cells®¥; (3) GM-CSF and IFN-y
stimulate peripheral neutrophils to up-regulate the expression levels of CD86 and
HLA-DR, and enhance the antigen presenting function®®”; (4) CD11b*CD15"CD10-
CD16""w TAN induced CD8* and CD4+ T cells to aggregate towards TME®3,

2. Anti-tumor mechanism with NETs dependence: NETs convene DC in TME to
inhibit angiogenesis, activate T cells, interact with TLR-2, induce phosphorylation
of transcription-activating protein 3, and promote Th17 differentiation®344.

3. Direct anti-tumor mechanism of TAN: (1) secreting ROS, TNF and NO to exert
anti-tumor effects®®®"; (2) ADCC effect’®s,

1. The tumor-promoting mechanism with T cells dependence: release of
chemokine CCL4, causing macrophages to accumulate in the tumor area, forming
an immunosuppressive microenvironment, limiting T cell immune response, and
promoting tumor metastasis/°.

2. Direct tumor promoting mechanism of TAN: regulate the expression of VEGF
and MMP-9, or inhibit polyadenosine diphosphoribose polymerase-4, so as to
promote the formation of neovascularization and enhance the development and

metastasis of lung cancer®’.,

1. The tumor-promoting mechanism with T cells dependence: secretion of
cytokines, such as TGF- 3, plays an immunosuppressive function by activating the
IL-4Ra-STAT6 pathway!2.

2. Tumor-promoting mechanism with NETs dependence: (1) NETs activate the NF-
k B/NLRP3 pathway by down-regulating the expression of IncRNA MIR503HG,
and overactivation of NLRP3 inflammasome may promote tumor invasion and
metastasis®’; (2) NETs capture tumor cell DNA in microvessels, thus promoting

tumor metastasis!sl.
1. Mature LDN has immunosuppressive properties.
2. With the progression of tumor, anti-tumor HDN TAN will be transformed into

pro-tumor LDN TAN, thus promoting tumor occurrence and development2,

TAN: tumor associated neutrophil; PMN-MDSC: polymorphonuclear neutrophils myeloid-derived suppressor cell; NETs: neutrophil extracellular traps;

LDN: low density neutrophils; HDN: high density neutrophils; TNFSF4: tumor necrosis factor superfamily member 4; TNFSF9: tumor necrosis factor

superfamily member 9; IL-6: interleukin-6; IL-8: interleukin-8; MIP-1: macrophage inflammatory protein 1; MIP-1a: macrophage inflammatory protein

1a; IFN-y:interferon-y; HLA-DR: human leukocyte antigen-DR; TME: tumor microenvironment; TLR-2: Toll-like receptor 2; ROS: reactive oxygen species;

TNF: tumor necrosis factor; NO: nitric oxide; ADCC: antibody dependent cellular cytotoxicity; CCL4: C-C motif chemokine ligand 4; TGF-3: transforming

growth factor-B; NF-kB: nuclear factor kappa B; NLRP3: NOD-like receptor thermal protein domain associated protein 3; IncRNA: long non-coding

RNA; VEGF: vascular endothelial growth factor; MMP-9: matrix metalloproteinase 9; GM-CSF: granulocyte-macrophage colony-stimulating factor; DC:

dendritic cell.
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