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The origin and induction processes of hair follicle stem cells
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Although many fundamental regulatory mechanisms of adult tissue stem cells
have been explored, it remains obscure how stem cells (SCs) are induced in the right place at the
right time during development. In this study, we identified the developmental origin and induction
process of mouse hair follicle epidermal SCs with two marker-independent single cell methods;
single-cell live imaging and single-cell transcriptomics. We revealed that different epidermal
lineages are aligned in a two-dimensional (2D) concentric manner in the placode basal layer. Each 2D

concentric zone is enlarged and telescopes out to form longitudinally aligned 3D cylindrical
compartments in the hair follicle. We also found that prospective SC precursors are derived from the
epidermal basal layer located at the periphery of the placode. Molecular properties of adult SCs
are not the default state, but rather gradually induced during hair follicle morphogenesis.
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