Myosin II and E-cadherin direct planar cell polarity required for duct elongation during SMG morphogenesis
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Our recent studies have shown that patterns of acinar and ductal cell fates are determined early in the embryonic morphogenesis of the mouse submandibular gland (SMG), with cells in the outer layer of the terminal buds representing acinar progenitors and the interior cells destined for ductal fate. During morphogenesis, presumptive ducts are extended from the initial stalk region into the proximal regions of the developing buds. The mechanism responsible for duct elongation during morphogenesis, however, has not been elucidated. Previously, we showed that as the interior bud cells reorganize and undergo differentiation into duct cells they acquire prominent E-cadherin junctions, cease to proliferate and express the duct-specific marker, K7. Also, ductal lumen formation requires E-cadherin function and signaling through Src and PI3K pathways. We now show that before being organized into presumptive ducts, cells in the proximal regions of the buds displayed prominent F-actin staining that was coincident with myosin II but preceded the acquisition of organized E-cadherin staining. Cells enriched for F-actin and myosin II were organized into multicellular rosettes, such as form during planar cell polarity-driven axis elongation. Inhibition of E-cadherin function led to the accumulation of multicellular vertex structures indicating that E-cadherin was required for the rosette-resolution step during directional axis elongation. Thus, in addition to being critical in the establishment of apical basal polarity and ductal cell survival, E-cadherin junctions play an important role in planar cell polarity that drives the extension of the presumptive ducts during SMG morphogenesis. Supported by NIH grants DE014437 and DE010183 (MAK) and EY014798 (ASM).

