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GRAPEVINE ANTHOCYANIN TRANSPORT INVOLVES IN VIVO
VESICLE-MEDIATED TRAFFICKING AND THE CONTRIBUTION OF
ANTHOMATE TRANSPORTERS AND GST
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, A, Agecroes

Anthocyanins are plant secondary metabolites responsible for most of the red to purple
pigmentation found in flowers, {ruits and leaves. In grape berry, these compounds are
accumulated during development {rom véraison to ripening, and are responsible for
pigmentation found in red skin berries. Grapevine anthocyanins are 3-monoglucosides, which
can be acylated by acetic, p-coumaric or caffeic acid. In the cell, anthocyanins are synthesized
at the cytoplasmic surface of the endoplasmic reticulum and are then transported and [inaily
accumulated inside the vacuole. In grapevine, two kinds of molecular actors are putatively
associated in vacuolar sequestration of anthocyanins : a Glutathion S-transferase (GST) W and
two MATE-type transporters, anthoMATEl (AM1) and anthoMATE3 (AM3), which
specifically mediate acylated anthocyanin transport in vifro @ However, the molecular suite
of mechanisms by which anthocyanins are imported into the vacuole remains unclear.

We used Myb-Al transformed hairy roots @ as a grapevine model tissue producing
anthocyanins and took advantage of the unique autofluorescence of anthocyanins to study
their cellular trafficking. In these tissues, anthocyanins were not only visible in the largest
vacuoles but also, and more intensively present in several small vesicles, suggesting that these
vesicles could mediate anthocyanins to the vacuole. In the cell, these vesicles actively moved
alongside the tonoplast, suggesting a vesicular trafficking.

Subcellular homologous localisation assays in anthocyanin accumulating organs revealed that
AMs were not only located to the tonoplast but also closely related with these small vesicles
while GST was localised in the cytoplasm, and specifically around the nucleus, suggesting a
close association with the endoplastic reticulum.

Furthermore, in hairy roots expressing AM3 antisense, no such anthocyanin containing
vesicles were observed, while in hairy roots expressing GST antisense, anthocyanins were
accumulated in these vesicles only but not in the vacuole. These observations suggest that in
grapevine, AnthoMATE transporters are involved in vesicular transport of anthocyanins while
GST could be involved in another yet unknown transport mechanism.
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