
 

Novel mechanism supports antitumor
response and T-cell survival
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Representative composite image of a breast cancer specimen stained by multi-
color IHC comprising CD8, Ki67, GCLC, GPX4, 923 A2AR, PanCK and DAPI.
Representative CD8+GPX4+ (blue arrow), CD8+GCLC+ (blue arrowhead),
CD8+GPX4+GCLC+ 924 (red arrow), and CD8+Ki67+ GPX4+GCLC+ (red
arrowhead) cells. Credit: Bin Zhang, PhD
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A recent Northwestern Medicine study has discovered a previously
unknown molecular mechanism that supports antitumor responses and
cell survival in cytotoxic immune cells, according to findings published
in the Journal of Clinical Investigation.

CD8+ T-cells are cytotoxic immune cells that can kill cancer cells, as
well as cells infected with viruses or bacteria. These specialized T-cell
express receptors that recognize specific antigens and stimulate an 
immune response to attack cancer cells and other foreign antigens.

Adoptive cell therapy, a type of immunotherapy that includes CAR T-
cell therapy and tumor-infiltrating lymphocyte therapy, uses the patient's
own T-cells to fight cancer and other diseases.

However, this persistent immune response causes T-cells to become
exhausted and lose their ability to kills cancer cells. Increasing T-cell
survival especially within the tumor microenvironment, has remained an
ongoing area of interest in the field, according to Bin Zhang, MD, Ph.D.,
the Johanna Dobe Professor of Cancer Immunology and senior author of
the study.

"In this study, we tried to think about how use metabolic manipulation to
make effector T-cells persist longer, which increases T-cell survival,
while actually still maintaining their effector function which means they
still have ability to kill tumor cells," said Zhang, who is also a professor
of Medicine in the Division of Hematology and Oncology, of
Microbiology-Immunology and of Pathology.

Previous work has shown that increased levels of a metabolite called
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glutathione (GSH), a basic nutrient that supports cell survival, are
expressed in many tumors and support cancer progression and treatment
resistance. Antitumor responses and proper CD8 T-cell function also
relies on the enzyme glutathione peroxidase 4 (GPX4), and increased
GSH has been shown to prevent GPX4-dependent ferroptosis, a type of
programmed cell death.

  
 

  

Graphical abstract. Credit: Journal of Clinical Investigation (2024). DOI:
10.1172/JCI170071

In the current study, Zhang and his team aimed to identify the molecular
mechanism in the GSH-GPX4 metabolic axis that modulates the
antitumor response of CD8 T-cells.

By selectively modulating CD8+ T-cells with pharmacological blockade
and genetic ablation techniques, and using RNA-sequencing and
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metabolic profiling, the investigators found that the adenosine A2A
receptor (A2AR) signaling pathway coordinates with the GSH-GPX4
axis to support the metabolic fitness and antitumor function of CD8+ T-
cells.

"We identified that this signaling pathway [A2AR] closely crosstalks
with one of the essential metabolic pathways, GSH-GPX4, which is key
for maintaining T-cell survival," Zhang said.

Subsequent analysis of single-cell sequencing data also revealed a
subtype of intra-tumoral CD8+ T-cells that expressed a GSH metabolism-
related gene signature associated with therapeutic response and survival
across several types of cancers, including melanoma, breast cancer and
colon cancer.

According to Zhang, the findings could inform the development of new
immunotherapeutic strategies that support increased T-cell activation
and survival within the tumor microenvironment, as well as support the
discovery of new biomarkers that predict immunotherapy response.

"We propose a mechanism underlying an antitumor response of CD8+ T-
cells by modulating GSH metabolism and the A2AR signaling," Zhang
said.

  More information: Siqi Chen et al, CD8+ T cells sustain antitumor
response by mediating crosstalk between adenosine A2A receptor and
glutathione/GPX4, Journal of Clinical Investigation (2024). DOI:
10.1172/JCI170071
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