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            Abstract
Recent evidence indicates a correlation between orientation of the plant cortical microtubule cytoskeleton and localization of polar cargoes1. However, the molecules and mechanisms that create this correlation have remained unknown. Here we show that, in Arabidopsis thaliana, the microtubule orientation regulators CLASP2,3 and MAP65 (refs 3, 4) control the abundance of polarity regulator PINOID kinase5,6 at the plasma membrane. By localized upregulation of clathrin-dependent endocytosis7 at cortical microtubule- and clathrin-rich domains orthogonal to the axis of polarity, PINOID accelerates the removal of auxin transporter PIN proteins8,9,10 from those sites. This mechanism links directional microtubule organization to the polar localization of auxin transporter PIN proteins, and clarifies how microtubule-enriched cell sides are kept distinct from polar delivery domains. Our results identify the molecular machinery that connects microtubule organization to the regulation of the axis of PIN polarization.
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                    Figure 1: 
                        PIN2 localization and trafficking is altered in the 
                        clasp-1
                         mutant.
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Figure 2: 
                        PINOID abundance is enhanced in the 
                        clasp-1
                         mutant.
                      [image: ]


Figure 3: 
                        Endocytosis is enhanced in 
                        clasp-1
                         mutants by a PID-dependent increment in plasma-membrane localized clathrin.
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Figure 4: 
                        Microtubule orientation defines the axis of PIN polarization.
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        Editorial Summary
Key players in plant cell polarization
Auxin efflux carrier PIN proteins are closely associated with cell polarity in plants and have important roles in plant development. Intriguingly, polar PIN localization is always perpendicular to the axis of microtubule orientation, but the mechanisms that create this relationship remain unknown. This study identifies the molecular machinery responsible for establishing polarity in plant cells by demonstrating that microtubule organization regulators CLASP and MAP65 also control PIN polarization.
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