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A summary of the results

(1) Identification of target molecules specific to cancer stem cells and their categorization

1. Cancer stem cells (CSCs) were successfully separated from cell lines and primary culture cells of Kidney
cancers, gastrointestinal cancers, gynecological cancers, lung cancers, and sarcoma by sphere-forming method
and Aldefluor method. Comprehensive analysis of their gene expression was conducted by using RNAseq,
SAGE, and/or DNA microarray. Screening for CSC-specific genes, which are not expressed in normal adult
tissues except for testis revealed LYPD3, LEMD1, OR7C1, and DNAJBS as colon cancer stem-specific genes,
MMP10 and BORISv6 as gynecological cancer stem-specific genes, HOXA5 and BORISv5-6 as lung cancer
stem-specific genes.

2. Knockdown of these CSC-specific genes by siRNA could lead to the inhibition of CSC-phenotypes such as
high tumorigenicity and resistance against chemotherapeutic reagents, indicating that most of the CSC-specific
genes have important roles in the maintenance of properties of CSC. Therefore, they are termed
CSC-specific functioning molecules. Interestingly, most of them were expressed in testis and involved in the

spermatogenesis.

(2) Analysis of tumor microenvironment regulating sensitivity to immune checkpoint blockades (ICB)

1. Tumor tissues derived from ICB-resistant colon cancers and kidney cancers were subjected to single cell
transcriptome analysis. Four cases of colon cancers and one case of kidney cancer were analyzed, and the
transcriptome data were compared with immunostaining data and conventional RT-PCR data. It was revealed
that monocytes in tumor tissues expressed unique genes that were distinct from those in PBLSs.

2. CSC-antigen ASB4-specific CD8+ T-cell clones were induced from PBLs of healthy volunteers and cancer
patients, and analyzed for the TCR genes. In addition, a novel subpopulation of memory T-cells, which have
stem cell-like properties was identified as CXCR3+, CD73+ memory T-cells and termed “young memory
T-cells”. Frequency of antigen-specific young memory T-cells was analyzed in PBLs of sarcoma patients

after chemotherapy.



(3) Development of combination immunotherapy targeting cancer stem cells and their niches

1. Artificial antibodies specific to CSC antigen DNAJB8/HLA-A24 complex were screened from phage
display libraries of immunoglobulin, and two clones were successfully developed. They were formed as
dimers and analyzed for the specificity and sensitivity. ~ Complement-dependent cytotoxicity assay
demonstrated the specific killing activity against DNAJB8+ cancer cells.

2. In vitro CTL induction assay was performed by using type | interferon and/or anti-PD1 antibody Nivolumab.
The efficiency of antigen-specific CTL induction was significantly enhanced in the presence of type I

interferon. It was necessary to define more optimized conditions in the experiments.
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