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In advancing personalized medicine for biliary tract cancer, patient-derived organoids are expected
to serve as a potent preclinical model. However, challenges have emerged, such as the inability of
current organoid cultures to replicate the tumor microenvironment, making it difficult to evaluate the
efficacy of drugs like immune checkpoint inhibitors. Additionally, it is crucial to develop novel
therapeutic agents targeting metabolic abnormalities associated with frequent IDH mutations in
biliary tract cancer.

In this study, metabolomic analysis of patient-derived biliary tract cancer organoids revealed a
decrease in 2-HG accumulation and ATP production in IDH1 mutant organoids compared to wild-
type IDH1 organoids. Consequently, it was inferred that protein synthesis inhibition and mTOR
signal suppression occur via AMPK kinase activation, leading to reduced MCL-1 protein levels.
Exposure to S63845, an MCL-1 inhibitor, did not significantly inhibit cell proliferation in IDH1 wild-
type biliary tract cancer organoids, whereas cell proliferation significantly decreased in IDH1
mutant biliary tract cancer organoids. Thus, it was revealed that MCL-1 inhibitors specifically inhibit
cell proliferation in biliary tract cancers with IDH1 mutations.

Furthermore, to evaluate the effectiveness of immune checkpoint inhibitors, co-cultivation of T cells
with biliary tract cancer organoids was initiated. Single-cell analysis using organoids derived from
biliary tract cancer patients identified molecules expressed on cancer stem cells. Antigenic
peptides derived from these molecules were generated, and the activation of cytotoxic T cells was
confirmed by reacting them with peripheral blood mononuclear cells derived from biliary tract
cancer patients and HLA-matched healthy donors. Future endeavors will involve co-cultivating
these cancer stem cell-targeted cytotoxic T cells with biliary tract cancer organoids to replicate
tumor immunity on microfluidic devices. Additionally, efforts will be made to establish a culture
system capable of evaluating the effects of immune checkpoint inhibitors and develop a technology
serving as a foundation for personalized cancer immunotherapy.
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2. MAKRREEDOHE (F:R)
In advancing personalized medicine for biliary tract cancer, patient-derived organoids are expected to serve as
a potent preclinical model. However, challenges have emerged, such as the inability of current organoid
cultures to replicate the tumor microenvironment, making it difficult to evaluate the efficacy of drugs like
immune checkpoint inhibitors. Additionally, it is crucial to develop novel therapeutic agents targeting
metabolic abnormalities associated with frequent IDH mutations in biliary tract cancer.
In this study, metabolomic analysis of patient-derived biliary tract cancer organoids revealed a decrease in 2-
HG accumulation and ATP production in IDH1 mutant organoids compared to wild-type IDH1 organoids.
Consequently, it was inferred that protein synthesis inhibition and mTOR signal suppression occur via AMPK
kinase activation, leading to reduced MCL-1 protein levels. Exposure to S63845, an MCL-1 inhibitor, did not
significantly inhibit cell proliferation in IDH1 wild-type biliary tract cancer organoids, whereas cell proliferation
significantly decreased in IDH1 mutant biliary tract cancer organoids. Thus, it was revealed that MCL-1
inhibitors specifically inhibit cell proliferation in biliary tract cancers with IDH1 mutations.
Furthermore, to evaluate the effectiveness of immune checkpoint inhibitors, co-cultivation of T cells with biliary
tract cancer organoids was initiated. Single-cell analysis using organoids derived from biliary tract cancer
patients identified molecules expressed on cancer stem cells. Antigenic peptides derived from these molecules
were generated, and the activation of cytotoxic T cells was confirmed by reacting them with peripheral blood
mononuclear cells derived from biliary tract cancer patients and HLA-matched healthy donors. Future
endeavors will involve co-cultivating these cancer stem cell-targeted cytotoxic T cells with biliary tract cancer
organoids to replicate tumor immunity on microfluidic devices. Additionally, efforts will be made to establish a
culture system capable of evaluating the effects of immune checkpoint inhibitors and develop a technology
serving as a foundation for personalized cancer immunotherapy.
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