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Abstract: Programmed cell death protein 1 (PD-1) is an important immunosuppressive molecule, which
combines with programmed cell death 1 ligand 1 (PD-L1) to initiate programmed T-cell death, leading to immune
escape of tumor cells. Immune checkpoint inhibitors kill tumor cells by blocking the binding of PD-1 to PD-L1 and
reactivating the patient's own immune system. With the approval of anti-PD-1 monoclonal antibodies nivolumab,
pembrolizumab and anti-PD-L1 monoclonal antibody atezolizumab by FDA for the treatment of melanoma,
advanced non-small cell lung cancer and other cancers, cancer treatment has ushered in a new dawn. However,
only 20% of patients achieved long-term efficacy after treatment, and most patients relapsed later. Therefore, it is
significant to identify effective biomarkers and develop new targets to improve the response of patients to immuno-
therapy. This article reviews on the mechanism of action of anti-PD-1/PD-L1 drugs in tumors, potential biomarkers
and the mechanism of acquired drug resistance, as well as combination therapy under research.
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Figure 1 The mechanism of programmed cell death protein 1 (PD-1) mediated immunosuppression is cross-related with multiple cell
signaling pathways. After the combination of programmed cell death 1 ligand 1 (PD-L1) and PD-1, phosphatases such as SHP2 are recruited
to act on the phosphorylated tyrosine residues in the structural domain of PD-1 protein to dephosphorylate the kinase, thereby antagonizing
the positive signals from TCR and CD28 and affecting the downstream PI3K-AKT, RAS, ERK and other pathways to inhibit the activation
of T cells. Anti-PD-L1 therapy saves depleted CD8" T cells by relying on CD28 signaling, i.e., the involvement of TCR?". PD-1 inhibited
transcriptional factors associated with activated T cells such as AP-1 and NFAT\NF-«B (nuclear factor-xB) by inhibiting ZAP70, PI3K-AKT
and RAS. In addition, the expression of basic leucine zipper transcription factor ATF-like (BATF) can also be increased to inhibit the
function of T cells. YMNM and PYAP mediated pathways are also involved in T cell regulation. The red arrow indicates inhibition, while

the green arrow points downstream in the figure above
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