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Abstract 

Skin and oral epithelium provide a barrier against physical stress and infection and are continuously 

regenerated by resident epithelial stem cells. Mouse skin epidermis harbors slow- and fast-cycling stem cell 

populations correspond to specialized tissue architectures, interscale, and scale, respectively. In human skin 

and mouse oral epithelium, there is a unique undulation structure called rete ridges and dermal papillae. 

However, it remains elusive whether epithelial stem cells in different tissues have any common or tissue-

specific features in relation to tissue architectures; and how stem cell patterns are regulated by responding 

to environmental cues. In my study, I analyze stem cell dynamics, anatomical structure, and transcriptome 

profiles in the murine oral and skin epithelium. Combining H2B-GFP pulse-chase analysis and lineage 

tracing with Dlx1CreER and Slc1a3CreER markers, I find that slow- and fast-cycling stem cells in oral 

epithelium lie in a specific anatomical location relative to the rete ridges and regenerate their own territory 

during homeostasis. The RNA-sequencing analysis provides common gene signatures of slow- and fast-

cycling populations between the skin and oral epithelium and identifies possible markers for capturing stem 

cell heterogeneity in vivo. This work provides cellular atlas and molecular basis of stem cell heterogeneity 

in epithelial tissues, which will lead to future in-depth studies of stem cell-niche interactions and applications 

in regenerative medicine. 
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