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In this research project, we aimed to elucidate the mechanisms underlying cancer cell dormancy
in brain metastasis using mouse models. We introduced a fluorescent protein (EGFP, mCherry or
dKeima) and firefly luciferase into human and mouse lung cancer, breast cancer and melanoma cell
lines (fifteen cell lines in total), injected them into the left ventricle of nude (human cell lines) or
syngeneic (mouse cell lines) mice and induced systemic metastasis. We could identify several cancer
cell lines that form detectable brain metastasis, where at the same time some of the cells stay
dormant in the same brain. Time-course analysis with a melanoma cell line showed that the process
of brain metastasis formation can be roughly dived into four stages; Single-cell, Micro-cluster,
Micro-mets and Established-mets. Among these, majority of the cells categorized into Single-cell
and Micro-cluster are Ki67-negative, non-dividing cells even at day 30 (30 days after injection),
whose foci numbers seemed to be relatively stable after day 20. Therefore, we extracted the cancer
cells from mouse brain at day 21 and established single cell cDNA libraries by using Fluidigm C1
system. We sequenced the libraries with Illumina HiSeq2500 and analyzed gene expression status

by exon mapping. We finally selected 61 cells for further investigation by principal component
3



analysis with 99 house keeping genes. Interestingly, these 61 cells were clearly divided into two
groups - “Dormant” and “Cycle” - depending on the fragments per kilobase of exon per million
fragments mapped (FPKM) of MKI67. Unsupervised hierarchical clustering also divided these cells
into two groups, where the cells in “Dormant” group disproportionately existed in one cluster. Gene
set enrichment analysis (GSEA) revealed that genes related to cell cycle progression, DNA
replication or “melanoma relapse” are up-regulated in “Cycle” group, suggesting that the analysis is
directed toward the purpose. Together with these, we could identify some specific 1. non-coding RNA
2. DNA methyltransferase 3. molecular chaperon protein 4. inflammation mediator as candidate
molecules/signaling pathways implicated in the regulation of cancer cell dormancy in brain

metastasis.
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