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Research Advances in Auxin Efflux Carrier PIN Proteins
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Abstract Auxin as the first found phytohormone plays critical roles in a variety of physiological and
developmental processes of plants, such as apical dominance, inflorescence and phyllotaxis development, embryo-
genesis, root development, lateral root and adventitious root initiation, tropism and vascular differentiation. These
processes depend on the establishment of the auxin concentration gradients coordinated by auxin biosynthesis and
directional transport. The polar auxin transport is mediated by auxin influx carriers from the AUX/LAX protein

family, and by auxin efflux proteins from the PIN family and from the ABCB/PGP family. This review focuses on
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the progress made on the study of PIN proteins, includes PIN proteins’ subcellular localization and function, the

regulation of PIN proteins’ expression, as well as PIN proteins’ intracellular trafficking.
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signals visualized by TRITC-conjugated antibody. L: lateral root cap; E:
epidermis; C: cortex.
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Fig.1 Auxin transport routes in the root tip
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Fig.2 Localization of PIN1 protein in Arabidopsis root tips
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PIN2 localizes at the forming cell plate during telophase, PIN2 presents
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Fig.3 Schematic overview of PIN2 polarity establishment

during cell division
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