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Summary of Research Activities (FY2022-FY2024)
Over the past three years (FY2022-FY2024), our project investigated the polarization mechanisms of tumor-associated macrophages|
(TAMs) under acidic tumor microenvironments and tumor-derived exosomes (TDEs). TAMs are key innate immune cells in the tumor]
microenvironment (TME), and their functional polarization plays a crucial role in tumor progression or suppression. This study focused|
on exploring how acidosis and TDEs drive macrophage polarization toward an immunosuppressive M2-like phenotype through

transcriptomic, molecular, and functional analyses.

[Research Process and Achievements
- FY2022: Established in vitro models of acidic and lactic acid-enriched environments mimicking the TME. Mouse peritoneal
macrophages were stimulated with low pH (6.0), 25 mM lactic acid, and supernatants from HGC-27 gastric cancer cells. RNA was extracted|
for high-throughput transcriptome sequencing.
- FY2023: Focused on acid-sensing G protein-coupled receptors (GPCRs) such as TDAG8 (GPR65) and OGR1 (GPR68). We analyzed|

M1 markers (TNF-X, IL-6) and M2 markers (Argl, Mrcl) and confirmed the acidic environment induces M2-type polarization. Keyj

findings were shared at:
* The 10th National Conference on Computational Biology and Bioinformatics (NCCBB)
» The Biomedical Big Data and Artificial Intelligence Forum
In the same year, we published a peer-reviewed paper acknowledging IMSUT support.
- FY2024: Extended analysis to tumor-derived exosomes (TDEs) obtained from HGC-27/RAW264.7 co-cultures. Transcriptomic datal
revealed exosome-driven immunosuppressive transcriptional changes. RNA splicing analysis using PSI-Sigma identified condition-
specific splicing events in immune-related genes. Functionally, exosome-treated macrophages showed reduced capacity to stimulate T celll

proliferation.

[Research Outputs
- Scientific Contributions:
* Identified gene and splicing signatures of macrophage polarization under acidic and exosome-rich TME conditions.
* Highlighted proton-sensing GPCRs (TDAGS8, OGR1) as regulators of immune adaptation in tumors.
* Proposed a potential cooperative mechanism between TAMs and myeloid-derived suppressor cells (MDSCs).
- Academic Publications:
We have published two academic papers and expressed our gratitude to the University of Tokyo (for detailed information, please refer
to the figure below).
- Conference & Seminar Organization:
* Organized two academic symposia on tumor immunology and computational transcriptomics (2023, 2024).
- Human Resource Development:
* Trained 2 master's students and 1 PhD student.

* One PhD student selected for overseas study in Japan.

|[Research Support and Grants
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The results were presented at the 8th National Conference on Computational Biology and Bioinformatics
(NCCBB) and The Biomedical Big Data and Artificial Intelligence. At the same time, we published a review
paper and a research paper. These are written: "This study was partly supported by a Grant from the International
Joint Usage/Research Center, The Institute of Medical Science, the University of Tokyo."




