Identification of the proper subset responsible for erythropoietin production among renal fibroblasts
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Abstract
Renal interstitial cells consist of smooth muscle cells, pericytes, and fibroblasts. A subset of renal fibroblasts has the ability to produce erythropoietin (EPO) in a hypoxia inducible factor (HIF)-dependent manner. In kidney disease, renal EPO producing (REP) cells are transformed into myofibroblasts and cease EPO production. Distinguishing REP cell population from the heterogenous renal interstitial population remains challenging. In this study, using a combination of Epo-gene reporter mice and single cell transcriptome analyses, we have identified the proper subset responsible for EPO production. This subset exhibits inflammation-related phenotypes and loses EPO-producing ability along with its cellular differentiation. In fibrotic kidney, the subset is resistant to myofibroblast transformation and can re-produce EPO in response to HIF-prolyl hydroxylase inhibitors, which are used for treating renal anemia. Remarkably, we have identified a novel marker allowing for the isolation of this subset without reporter models. These findings provide new insights into roles of REP cells and contribute to advancement of research on renal anemia and renal fibrosis.
