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Editorial on the Research Topic
Current insights in cancer metabolism and T cell based tumor immunity

Cancer metabolism is a key factor in elucidating the communication between tumor
cells and immune cells. For example, during tumor cell proliferation, increased glycolysis
results in the production of large amounts of L-lactate and TGF-beta by tumor cells, which
can hinder tumor immunity by promoting the generation of regulatory T cells (Tregs)
within the tumor microenvironment (1). Treatment with 2-Deoxyglucose, an inhibitor of
glycolysis, has been shown to enhance anti-tumor immunity by reducing Treg generation.

Notably, anti-PD-1 therapy has been shown to activate T cells while also promoting
glycolysis in the tumor microenvironment. In some patients, anti-PD-1 antibody treatment
can lead to an increase in the proliferation of Tregs in the tumor microenvironment,
thereby limiting the efficacy of immune checkpoint inhibitors. Xuekai et al. have suggested
that a combination of anti-PD-1 and anti-TGF-beta therapies may offer a new solution to
overcome resistance to anti-PD-1 therapy. Wang et al. have further elucidated how TGF-
beta in the tumor microenvironment contributes to resistance against anti-PD-1 therapy.
For instance, PD-1 plays a critical role in immune evasion by esophageal cancer cells, which
express high levels of TGF-beta. TGF-beta produced by esophageal cancer cells induces an
M2-phenotype in tumor-associated macrophages, reducing the population of CD8+ T cells
involved in specific anti-tumor responses through the PD-1/PD-L1 pathway. Additionally,
TGF-beta indirectly promotes immune suppression by activating Tregs in the
tumor microenvironment.

Moreover, lipid peroxidation significantly influences the regulation of the tumor
microenvironment (Xiao et al.). A lipid-enriched tumor microenvironment can induce
an M2-type phenotype in tumor-associated macrophages through the upregulation of
CD36, a fatty acid transporter. Tregs within the tumor microenvironment also express
CD36, making them well adapted to the lipid-enriched environment. Shen et al. identified
differences in immune activity, lipid biosynthesis, and drug metabolism between low- and
high-risk survival groups of estrogen receptor-positive (ER+BR) breast cancer patients. The
analysis revealed that high-risk patients express high levels of ALOX15, a gene associated
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with lipid metabolism, which is positively correlated with tumor
size and vascular invasion. The authors have suggested that
modulation of lipid metabolism may enhance the efficacy of
anticancer therapies.

In conclusion, metabolism within the tumor microenvironment
plays a crucial role in the regulation of both tumor growth and
immune response. Lipid metabolism exerts a significant influence
on the characteristics of the tumor microenvironment and the
functionality of immune cells. A comprehensive understanding of
these metabolic interactions could facilitate the development of
innovative therapeutic strategies that combine metabolic
modulation with immune checkpoint inhibitors to enhance anti-
tumor immunity.

Author contributions

TM: Writing - original draft, Writing - review & editing. TT:
Writing - review & editing. JG: Writing - review & editing.

Reference

1. MaruYama T, Miyazaki H, Lim Y], Gu J, Ishikawa M, Yoshida T, et al. Pyrolyzed
deketene curcumin controls regulatory T cell generation and gastric cancer metabolism

Frontiers in Immunology

02

10.3389/fimmu.2025.1566491

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

The author(s) declared that they were an editorial board
member of Frontiers, at the time of submission. This had no
impact on the peer review process and the final decision.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

cooperate with 2-deoxy-d-glucose. Front Immunol. (2023) 14:1049713. doi: 10.3389/
fimmu.2023.1049713

frontiersin.org


https://doi.org/10.3389/fimmu.2023.1049713
https://doi.org/10.3389/fimmu.2023.1049713
https://doi.org/10.3389/fimmu.2025.1566491
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Editorial: Current insights in cancer metabolism and T cell based tumor immunity
	Author contributions
	Conflict of interest
	Publisher’s note
	Reference


