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    Abstract
Nematode molting is a remarkable process where the animals must essentially build a new epidermis underneath the old skin and then rapidly shed the old skin. The study of molting provides a gateway into the developmental program of many core cellular and physiological processes, such as oscillatory gene expression, coordinated intracellular trafficking, steroid hormone signaling, developmental timing, and extracellular remodeling. The nuclear hormone receptor NHR-23/NR1F1 is an important regulator of molting. Imaging and western blot time-courses revealed oscillatory NHR-23::GFP expression in the epithelium that closely followed the reported mRNA expression. Timed depletion experiments using the auxin-inducible degron system revealed that NHR-23/NR1F1 depletion early in a given larval stage caused animals to arrest with only weak molting defects, whereas later depletion resulted in highly penetrant severe molting and morphological defects. This larval arrest was independent of insulin signaling. Despite the weakly penetrant molting defects following early NHR-23/NR1F1 depletion, the epidermal barrier was defective suggesting that NHR-23/NR1F1 is necessary for establishing or maintaining this barrier. NHR-23/NR1F1 coordinates the expression of factors involved in molting, lipid transport/metabolism, and remodeling of the apical extracellular matrix. We propose that NHR-23/NR1F1 is a regulator in a recently discovered large-scale gene oscillatory network coordinating rhythmic skin regeneration.
Summary Statement This work provides insight into how a recently discovered large-scale gene expression oscillator promotes rhythmic skin regeneration in C. elegans.
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