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In this study, we investigated the induction mechanisms of mouse hair
follicle stem cells and their surrounding microenvironment by combining two marker-independent
single cell methods, namely the single-cell resolution 4D live imaging and single-cell
transcriptome. We established an ex vivo live imaging system for developing hair follicles that can
visualize the cell behaviour and lineages of every cell at single cell resolution. Retrospective
tracking of the stem and differentiated cells in time-lapse image data revealed the originating
region of the hair follicle stem cells and their developmental dynamics and lineages. Moreover, we
obtained single-cell transcriptome data from embryonic hair follicle throughout development and

transcriptome analysis revealed the changes of cellular status leading to the emergence of stem cell
population during hair follicle development.
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