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Abstract: 
There is a gap in understanding stem cell lineages in the prostate and our knowledge is also incomplete about how stem cells become involved into malignant prostate tissue growth. Consequently, this limits our ability to develop new therapy alternatives to target and eliminate prostate tumor initiating cells. A recent landmark study showed that CD133+ prostate tumor cells can be clonogenic when injected into male mice. We used a panel of new monoclonal antibodies (MAb) against differentially displayed rare surface antigens to further characterize the stem cell populations of the prostate. The new MAbs define subsets of prostate epithelial cells both in fetal and adult normal prostate, which persist in prostate carcinomas. MAb specificity to the cell subsets was also retained in vitro. One of the new antibodies (SCS7) consistently labeled a rare population of cells residing in the stroma of the developing and adult prostate. Analysis showed their immature morphology and phenotype and indicated lack of proliferative activity. Sporadic intermediate phenotypes detected by multicolor fluorescent microscopy using the new and conventional cell type specific markers provided antigenic links to the prostate parenchyma and suggested SCS7+ cells are not a stromal cell subset. Importantly, quiescent in normal tissues, SCS7+ cells, demonstrated mitotic activity following androgen deprivation, suggesting androgens might be acting as a negative regulator of SCS7 proliferative activity and withdrawal of androgens removes the proliferative blockade. A similar phenomenon was observed in vitro, following purification of the normal adult SCS7+ cells which were able to produce a progeny with phenotype of the prostate basal cells, suggesting a higher lineage position of SCS7+ cells. To establish a germane link between the CD133+ prostatic stem cells and the SCS7+ population, we analyzed these cell subsets, using both normal and PC-3 carcinoma cells, by FACS. Analysis indicated that either population was present at a <1% rate with a minor overlap suggestive of transitional phenotype. To determine their progenitor-progeny relationship, we purified these subsets from prostate carcinoma cell line PC-3 first. While the morphology and growth characteristics of the fractionated subsets were similar, the progeny differed in phenotype. SCS7+/CD133- cells produced SCS7+/CD133-, SCS7+/CD133+ and SCS7-/CD133+ subsets as in parental cultures. On the contrary, the CD133+/SCS7- subset was unable to generate SCS7+ progeny suggesting restricted differentiation potential of the CD133+ stem cells. We hypothesize that a network of resident stem cells that includes phenotypically and functionally different stem cell types maintains the human prostate lineage. Our future studies will compare the differentiation potential and androgen responsiveness of these cell subsets in vivo.
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