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            Abstract
Stem and progenitor cells of the adult prostate epithelium have historically been believed to reside mainly or exclusively within the basal cell compartment and to possess basal-like phenotypic characteristics. Within the past decade, evidence of the existence of luminal epithelial cells exhibiting stem/progenitor properties has been obtained by lineage tracing and by functional characterization of sorted luminal-like cells. In 2020, the boom of single-cell transcriptomics led to increasingly exhaustive profiling of putative mouse luminal progenitor cells and, importantly, to the identification of cognate cells in the human prostate. The enrichment of luminal progenitor cells in genetically modified mouse models of prostate inflammation, benign prostate hypertrophy and prostate cancer, and the intrinsic castration tolerance of these cells, suggest their potential role in prostate pathogenesis and in resistance to androgen deprivation therapy. This Review bridges different approaches that have been used in the field to characterize luminal progenitor cells, including the unification of multiple identifiers employed to define these cells (names and markers). It also provides an overview of the intrinsic functional properties of luminal progenitor cells, and addresses their relevance in mouse and human prostate pathophysiology.


Key points
	
                  LSCmed defines a prototypic population of epithelial cells discovered in 2014 in the mouse prostate that exhibit luminal and stem-like features and were therefore called luminal progenitor cells. Their signature includes Krt4 and Psca.

                
	
                  Phenotypically similar cells have been identified in the human prostate. In both species, these cells reside mainly, but not only, in proximal regions of the gland (peri-urethral area and/or central transition zones).

                
	
                  In the adult mouse prostate in situ, luminal progenitor cells are unipotent stem-like cells that contribute to post-castration prostatic tissue regeneration in cooperation with alternative cell-driven mechanisms.

                
	
                  Luminal progenitor cells are amplified in various pathological states (such as inflammation, benign prostatic hyperplasia and cancer). The underlying molecular and cellular mechanisms are virtually unknown but might involve complex circuitry with inflammatory and stromal cells.

                
	
                  Luminal progenitor cells are more castration-tolerant than differentiated luminal cells. Thus, they could contribute to resistance to androgen-targeting therapeutic strategies (5Î±-reductase inhibitors and androgen deprivation therapy) and promote disease progression.
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                    Fig. 1: Enrichment of mouse prostate luminal progenitor cells by cell sorting.[image: ]


Fig. 2: Transcriptomic similarity between FACS-enriched LSCmed cells and putative luminal progenitor cell clusters identified by scRNA-seq analyses of wild-type mouse and healthy human prostates.[image: ]


Fig. 3: Overview of luminal progenitor cell properties in prostate pathophysiology.[image: ]


Fig. 4: Regulation of disease-associated luminal progenitor cell amplification.[image: ]
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