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Recently, the International Agency for 
Research on Cancer (IARC) of  the World 
Health Organization released the latest data 
about the global cancer burden in 2020. 
The number of  confirmed gastric cancer 
(GC) cases in the world is 1.09 million, 
accounting for 5.6% and ranking the fifth 
among all cancers. Immunotherapy has 
ushered in an era of  precision treatment.[1]  
K e y n o t e - 0 5 9 [ 2 ] ,  K e y n o t e - 0 6 1 [ 3 ] , 
Keynote-062, attraction-02[4], and other 
studies have repeatedly verified the 
effectiveness of  PD-1 therapy. In addition, 
ANTXR1, IDO1, TIM-3, and LAG-3 have 
been found as functional biomarkers similar 
to PD-1, and their expression was related 
to the overall survival.[5] Therefore, these 
biomarkers are likely to brew new precision 
treatments for GC in the future.

In 2019, Sotoudeh et al.[6] have found that 
ANTXR1 is expressed in both malignant 
tumor cells and tumor endothelial cells, 
making it a potential treatment target. They 
evaluated the relationship between ANTXR1 
expression and the Lauren’s classification 
of  primary Gastric Cancer (GC), patients’ 
neoadjuvant chemotherapy, radiotherapy 
history, and patients’ overall survival. The 
results showed that ANTXR1 was less 
expressed in intestinal adenocarcinoma 
cells and highly expressed in adjacent 
normal endothelial cells; meanwhile, this 
low expression was associated with a poor 
overall survival and this high expression 
with a history of  neoadjuvant therapy. 
In contrast, Cai et al.[7] have found that 
ANTXR1 is overexpressed in GC and its 
overexpression is related to poor prognosis. 
In addition, the high protein level of  
ANTXR1 expression is positively correlated 

with many clinicopathological parameters 
of  GC patients. ANTXR1 promotes GC 
progression by activating PI3K/AKT/
mTOR signal pathway. ANTXR1 promotes 
the proliferation, cycling, invasion, and 
migration, and inhibits the apoptosis of  GC 
cells. ANTXR1 may be a new prognostic 
biomarker and potential therapeutic target.

As tumor develops, neovascularization is 
induced in the surrounding non-malignant 
tissues. New blood vessels provide oxygen 
and nutrients for tumor cells to sustain 
their growth, and an escape pathway for 
tumor metastasis. Therefore, curbing 
tumor-induced pathological angiogenesis 
has become the main target of  anticancer 
therapy.[8] However, the targeted drugs can 
also block the formation of  normal blood 
vessels. ANTXR1 is a highly conserved 
cell surface protein overexpressed in 
vessels invaded by tumors, including 
melanoma, breast cancer, colon cancer, 
and lung cancer.[9,10] Studies have found that 
suppressing ANTXR1 can selectively inhibit 
tumor-induced pathological angiogenesis, 
which endows it with a wide range of  anti-
tumor activities without cytotoxicity.[11]

IDO1 inhibits host anti-tumor immune 
response by depleting tryptophan in the 
tumor microenvironment. At present, 
various drugs can block IDO enzyme 
to reduce tryptophan consumption and 
enhance T cells to promote tumor-specific 
immune response.[12] In 2019, using the 
transcriptional data of  gastric cancer cell 
line Cancer Cell Line Encyclopedia (CCLE), 
Xiang et al.[13] established a weighted 
gene coexpression network (WGCNA) 
to explore the mechanism of  IDO1 in 
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GC development in vivo and in vitro. WGCNA analysis 
showed that IDO1 was enriched in extracellular matrix, 
collagen metabolism, and catabolism. Among the five 
HUB genes (Ax1, SGCE, COL12A1, ANTXR1, and 
LOXL2), COL12A1 and LOXL2 were upregulated in GC 
tissues. The coefficient matrix diagram showed that IDO1 
was positively correlated with six collagen genes. IDO1 
gene knockout reduced mRNA and protein levels of  
LOXL2, COL6A1, COL6A2, and COL12A1 in GC cells. 
Among them, knockout of  COL12A1 exhibited stronger 
inhibitory effect on cell migration than that of  other genes. 
IDO1 and COL12A1 cooperated to promote tumor cell 
migration through positive feedback maintained by MAPK 
pathway. Studies have shown that IDO1 and COL12A1 
synergistically promote the metastasis of  GC, suggesting 
that both can be used as new therapeutic targets.

The expression level of  TIM-3 is significantly higher in 
paracancerous and paracancerous gastric tissues than in the 
peripheral blood, and is higher in cancerous tissues than in 
paracancerous tissues. Besides, the expression of  TIM-3 
increases with GC TNM stage. TIM-3 signaling pathway in 
T cells can activate to inhibit the secretion of  interferon-γ 
and tumor necrosis factor-α. The results of  nude mouse 
models showed that the activation of  TIM-3 signal pathway 
reduces the inhibitory effect of  T cells on tumor growth. 
In GC, the expression level of  TIM-3 on the surface of  
tumor infiltrating T cells is significantly increased, and the 
enhancement of  TIM-3 signal may inhibit the function of  T 
cells.[14] In another study, Koyama et al.[15] have found that the 
failure of  anti-PD-1 therapy is associated with upregulation 
of  TIM3 expression. Therefore, TIM3 may be a potential 
checkpoint, and anti-TIM3 monoclonal antibodies may 
ensure immune tolerance by blocking TIM3 receptors.

Clinical trials have tested the efficacy of  three anti-
LAG-3 monoclonal antibodies (BMS-986016, LAG525, 
and MK-4280) combined with anti-PD-1 therapy. The 
results suggest that LAG-3 may be a potential target for 
immunotherapy.[16,17] The value of  peripheral blood-soluble 
LAG-3 (SLAG-3) in GC has been demonstrated by Li et 
al.[18] in 2018. In this study, peripheral blood samples were 
collected from patients with GC and healthy people, and 
the levels of  serum sLAG-3, carcinoembryonic antigen, 
IL-12, and interferon-γ were measured and compared. 
At the same time, in vivo experiments were carried out in 
mice. The results showed that the expression of  SLAG-3 
in the peripheral blood of  GC patients was low, and its 
expression was positively correlated with the expression of  
IL-12 and interferon-γ. The diagnostic value of  SLAG-3 
was higher than that of  CEA. In vivo experiments showed 
that SLAG-3 could inhibit tumor growth and promote 
the secretion of  CD8+ T cells, IL-12, and interferon-γ. 
In addition, SLAG-3 can prolong the overall survival time 

and improve the survival rate of  tumor mice. The results 
showed that SLAG-3 had a positive regulatory effect on 
CD8+ T cells, IL-12, and interferon-γ, thus making it an 
ideal prognostic indicator and therapeutic target for GC.

With the rapid development of  the next generation of  
sequencing, more and more molecular targets are being 
discovered. However, challenges should be resolved before 
these potential biomarkers and therapeutic targets are put 
to clinical use. Drugs with better efficacy are bound to 
emerge, so how to target them to individuals is also an issue 
that needs to be discussed. The immunotherapy for GC 
has only entered its first stage. How to use these targets 
to design therapeutic drugs and combine these drugs with 
surgery, radiotherapy, and chemotherapy to bring out the 
desired survival benefits is the ultimate goal of  our research.
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