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Although symmetrical and asymmetrical divisions of stem cells 
are extensively studied in invertebrate and mammalian neural 

epithelia, their role remains largely unknown in mammalian non-neural 
epithelial development, regeneration and tumorigenesis. Using basal 
and luminal cell-specific markers and cell lineage tracing transgenic 
mice, we report that in developing prostatic epithelia, basal and luminal 
cells exhibit distinct division modes. While basal cells display both 
symmetric and asymmetric divisions leading to different cell fates, 
luminal cells only exhibit symmetrical divisions, producing two luminal 
cells. Examination of cell division modes in prostate-specific Pten mull 
mice indicates that while transformed luminal cells can independently 
produce tumors composed of exclusive luminal cells via symmetrical 
divisions, transformed basal cells appear to generate cancer through 
the daughter luminal cells derived from asymmetrical divisions.  Cell 
polarity and correct mitotic spindle positioning are essential for the 
proper prostate epithelial cell division mode, and disruption of the two 
biological features occurs at early stages in prostate tumorigenesis. 
However, whether and how these two epithelial attributes are 
coordinated in vivo is largely unknown. We report that conditional 
genetic deletion of E-cadherin, a key component of adherens junctions, 
in a mouse model results in loss of prostate luminal cell polarity 
and randomization of spindle orientations. Critically, E-cadherin 
ablation causes prostatic hyperplasia which progresses to invasive 
adenocarcinoma. Mechanistically, E-cadherin forms a complex with 
the cell polarity protein SCRIB and the spindle positioning determinant 
LGN to link cell polarity and cell division orientation.  Collectively, these 
findings provide direct evidence for the existence of a hierarchy of 
epithelial cell lineages during prostate development and tumorigenesis 
and a novel mechanism by which E-cadherin acts an anchor to maintain 
prostate epithelial division orientation and to prevent tumorigenesis in 
vivo.
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