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Abstract:

The formation, maintenance, and repair of epithelial barriers are of critical importance for whole-body homeostasis. However,
the molecular events involved in epithelial tissue maturation are not fully established. To this end, we investigated the
molecular processes involved in renal epithelial proximal-tubule monolayer maturation utilizing transcriptomic, metabolomics,
and functional parameters. We uncovered profound dynamic alterations in transcriptional regulation, energy metabolism, and
nutrient utilization over the maturation process. Proliferating cells exhibited high glycolytic rates and high transcript levels for
fatty acid synthesis genes (FASN), whereas matured cells had low glycolytic rated, increased oxidative capacity, and
preferentially expressed genes for beta oxidation. There were dynamic alterations in the expression and localization of several
adherens (CDH1, -4, and -16] and tight junction (TJP3 and CLDN2 and -10] proteins. Genes involved in differentiated proximal-
tubule function, cilium biogenesis (BBS1), and transport (ATP1A1 and ATP1B1] exhibited increased expression during epithelial
maturation. Using TransAM transcription factor activity assays, we could demonstrate that p53 and FOX01 were highly active in
matured cells, whereas HIF1A and c-MYC were highly active in proliferating cells. The data presented here will be invaluable in
the further delineation of the complex dynamic cellular processes involved in epithelial cell regulation.
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