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            Abstract
Environmental and genetic aberrations lead to neural tube closure defects (NTDs) in 1 out of every 1,000 births1. Mouse and frog models for these birth defects have indicated that Van Gogh-like 2 (Vangl2, also known as Strabismus) and other components of planar cell polarity (PCP) signalling might control neurulation by promoting the convergence of neural progenitors to the midline2,3,4,5,6,7,8. Here we show a novel role for PCP signalling during neurulation in zebrafish. We demonstrate that non-canonical Wnt/PCP signalling polarizes neural progenitors along the anteroposterior axis. This polarity is transiently lost during cell division in the neural keel but is re-established as daughter cells reintegrate into the neuroepithelium. Loss of zebrafish Vangl2 (in trilobite mutants) abolishes the polarization of neural keel cells, disrupts re-intercalation of daughter cells into the neuroepithelium, and results in ectopic neural progenitor accumulations and NTDs. Remarkably, blocking cell division leads to rescue of trilobite neural tube morphogenesis despite persistent defects in convergence and extension. These results reveal a function for PCP signalling in coupling cell division and morphogenesis at neurulation and indicate a previously unrecognized mechanism that might underlie NTDs.
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                    Figure 1: 
                        PCP signalling is required for zebrafish neural tube formation.
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Figure 2: 
                        Cell autonomy of PCP signalling within the neural keel.
                      [image: ]


Figure 3: 
                        The cellular basis of MZ
                        tri
                         neurulation defects.
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Figure 4: 
                        Anterior membrane localization of Gfp-Pk as a marker of planar polarity.
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Neural tube defects
Neural tube closure defects like spina bifida and anencephaly afflict 1 in 1,000 newborns, but the underlying causes of these congenital malformations are largely unknown. Studies in animal models have implicated the planar cell polarity (PCP) signalling pathway as playing a role in neural tube closure during embryogenesis. Ciruna et al. have now uncovered a new mechanism for this process, whereby the PCP protein â€˜Van Gogh-like 2â€™ polarizes neural progenitors along the anteriorâ€“posterior axis. This protein is required for intercalation of daughter cells into an intermediate structure called the neural keel formed prior to neural tube closure. The PCP pathway appears to couple cell division to morphogenesis, and malfunction in this system could be a previously unrecognized cause of neural tube closure defects.
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