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Table 1.

Edible and medicinal fungal polysaccharide drugs with anti-tumor effects currently on the market in China

Polysaccharide drugs

Dosage forms Monosaccharide compositions

Mass average

molecular weight ~ Main functions

(10* Da)
Lentinan Injection Glucan with -(1-3) glucose as main 50 Improving immune function,
chain and B-(1-6) as branched chain antimour, adjuvanting
chemotherapyt’ !
Ganoderma sinense Tablets a-(1-3)glucose, a-(1-4)-, (1-6) glucose 1.94-5.90 Improving immune function,
Polysaccharide antimour!”?
Polysacharidum of Injection Xylose, mannose, etc. Improving immune function,
G. lucidum antimour!'®"!!
Polyporusus Bellatus ~ Injection, B-(1-3) Glucan 50 Adjuvanting chemotherapy,
Capsule improving immune function'”
Coriolus versicolor Capsule Glucan with B-(1-3), B-(1-4) or p-(1-4), 130 Adjuvanting chemotherapy,
polysaccharide B-(1-6) as the main chain with -(1-3), improving immune function'”
B-(1-6) branched chain. Monosaccharides
include glucose, galactose, mannose,
xylose, etc.
Tremella Capsule Fucose, xylose, mannose, glucose and Anti-inflammatory, improving
polysaccharide glucuronic acid immune function!'*
Poria cocos mushroom Oral solution Glucose, mannose, ribose, etc. Improving immune function,
polysaccharides antimour!"™
Maitake component Capsule, Glucan with -(1-3) glucose and B-(1-6) 100 Anti-inflammatory, improving
Drops glucose as branched chain immune function!'®
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2. BEEAMNEH/IGRKFAREGREE SATAY
Table 2. Immune checkpoint therapeutic drugs currently on the market/clinical research at home and abroad
Immune targeted Ch.eck Usages Mechanisms and effects
drug names points
Tremelimumab CTLA-4 Used alone or in combination with Specifically binding CTLA-4 and increasing the
PD-1 blockers number of CD4" lymphocytes!

Ipilimumab CTLA-4 Used alone or used in combination Specifically binding CTLA-4 and increasing the
with ICOS'Ki67'CD4" modulator or  number of lymphocytes, enhancing anti-tumor immune
with Foxp-3, PD-1 blocker responsel?* 2!

Avelumab PD-L1 Used alone Specifically binding PD-L1 and increasing the number
of CD8" lymphocytes!*]

Prolonging the life of cancer patients®”), objective
response rate (ORR) reacded 31%%%

Atezolizumab PD-L1 Used alone Inhibiting the binding of PD-L1 to PD-1 and B7.1,
restoring T cell specific immunity to tumors®®
objective response rate (ORR) reacded 19%!%°%

Pembrolizumab PD-1 Used alone, Used in combination Blocking the signal pathway between PD-1 and PD-L1

with paclitaxel chemotherapy drugs, and restoring the specific recognition ability of T cells.
Used in combination with trastuzumab  objective response rate (ORR) reacded 15.2%""]
nivolumb PD-1 Used alone Specifically binding PD-1, enhancing T cell function,
objective response rate (ORR) reacded 35%*!
bms986010, LAG-3 Used alone or used in combination Inhibiting the negative regulation of immune

regn3767, with PD-1 blockers checkpoint LAG-3 on T lymphocytes, preventing tumor

lag525 immune escapel*®3*

TSR-022, TIM-3 Used alone or used in combination Specifically binding TIM-3, enhancing the ability of

MBG-453 with PD-1 blockers CDS8" to specifically recognize tumor cells™>®)

MTIG7192A TIGIT Used alone or used in combination Blocking TIGIT, enhancing the activity and

with PD-1 blockers

degranulation level of NK and T lymphocytes, and

increasing the expression of cytokines!?***!

actamicro@im.ac.cn
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Figure 1.
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Current immune checkpoint therapeutic drugs currently on the market/clinical research at home and

abroad. Adapted from Yaodu-medical data information platform.
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Figure 2. Edible and medicinal fungal polysaccharide regulate tumor immune escape mechanism.
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Research progress on regulating tumor immune escape
mechanism of edible and medicinal fungal polysaccharides
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" College of Food Science, South China Agricultural University, Guangzhou 510642, Guangdong Province, China
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Health, Institute of Microbiology, Guangdong Academy of Sciences, Guangzhou 510070, Guangdong Province, China

Abstract: Polysaccharides are the main natural bioactive components of edible and medicinal fungi to regulate the
immune function of the body from multi-level and multi-target. Early studies focus on the anti-tumor mechanism of
edible and medicinal fungi polysaccharides by enhancing the immunity of the body to inhibit tumor cells. However,
recent studies show that these polysaccharides can regulate the tumor microenvironment, restore the ability of
monitoring tumor and tumor microenvironment, enhance tumor-antigen-specific immune responses ability of the
body to the tumor microenvironment, so as to give to inhibit and kill tumor. Our previous studies also show that
edible and medicinal fungi polysaccharides can positively increase the number of immune cells in the peripheral
blood of tumor mice, promote the infiltration of immune cells into the tumor microenvironment, help the body
recognize and kill tumor cells, regulate the tumor microenvironment. Here, we summarize the biological activity of
edible and medicinal fungal polysaccharides as immunomodulators in inhibiting tumor immune escape, combined
with the tumor microenvironment to discuss their relationship with tumor immunity, mechanism of action, and their

role in tumor treatment, to provide new ideas for edible and medicinal fungal polysaccharide immunotherapy.

Keywords: edible and medicinal fungal polysaccharides, cancer, tumor cells, immune checkpoint, immune escape
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