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Elucidating the mechanism of the Wnt/PCP signaling pathway by the genome editing
technology
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Wntb5a signaling through a (3 -catenin-independent pathway promotes
microtubule (MT) remodeling during cell-substrate adhesion, cell migration, and planer cell polarity

(PCP) formation, all of which are essential features of tissue morphogenesis. Although Wnt5a
signaling and MT remodeling are known to form an interdependent regulatory loop, the underlying
mechanism remains unknown. Here we show that Map7/7D1 cooperate with Kif5b to coordinate a feedback
loop between Dvl dynamics and MT remodeling in the Wnt5a signaling pathway, and that the role of
Map7/7D1 family proteins in Dvl/Dsh localization is evolutionarily conserved.

As a methodological highlight, we adapted a CRISPR-Cas9-mediated genome editing technology to
generate knock-in HelLa cells and fly strains. As the overexpression of Map7/7D1 family proteins is
reported to induce aberrant MT bundling, this strategy allowed us to reliably analyze behaviors of
endogenous Map7/7D1 family proteins in cells and tissues.
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