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Plant microtubule (MT) is a cytoskeleton that plays critical roles in establishing proper cell
division patterns and directional cell expansion that ultimately generate organ and plant
mofphology.‘ This dynamic polymer’ alternates stochastic phases of polymerization and
shrinkage, and in interphase plasma membrane-bound MTs migrate cell cortex and interact
each other, which facilitates organization of distinct arrays. MT-associated proteins (MAPs)
regulate stability, dynamics, organization, and interactions with other cellular Componénfs, and
are important for versatile functions of various MT arrays. Although a few dozens of plant -
MAPs have been discovere‘d. by biochemical, genetic, and homology-based approaches, only a
- fraction of these M'APs‘have_bee’n characterized. In this work, two novel plant-specific MAP
families that have been recently discovered from cell suspension cultures of Arabidopsis
thaliana have been characterized. ) |

The BASIC PROLINE-RICH\,A PROTEIN (BPP) family of plant-specific MAPS ‘contain
central highly basic regfons, which in BPP1 was shown to be responsible for MT binding, and
in Arabidopsis consists of seven members (BPP1 to BPP7). All seven BPP protéins fused to
GFP were localized to cortical MTs. RT-PCR and promoter-GUS assays showed that, ar’noﬁg
the members, BPP] and BPPS5 are expressed mostly strongly, and BPP2 is expressed relatively
highly in several vegetative and reproductive organs. When several single and multiple
mutant combinations were analyzled,‘the bppl bppS double mutant and the bppl bpp2 bpp5
triple mutant showed distinct morphological defects. In wild-type cotyledons and true leaves,
~ pavement cells are highly inter-digitated and display complex jigsaw puzzle-like shapes.
 However, pavement cells in the double and triple bpp mutants do not develop into such
complex shapes; in early stages of cell shape determination, local undulations of cell walls
(lobe formation) is impaired. In wild-type cotyledon pavement cells, the lobe formation is
facilitated by restricting growth at the convex side, with a presumed role of radiating MT
bundles in this region. In the bpp mutants, these cortical MT bundles are not efficiently
established. GFP-BPP1 preferentially localizes to emerging radiating MTs even ‘before
morphologically apparent lobe initiation. These studies indicate that BPP-family MAPs;
especially BPP1 and BPPS, are required for the formation of transient MT arrays that radiate
from the convex side of the developing lobes, and therefore for the formation of the jigsaw
puzzle-like shapes of cotyledon pavement cells. A

MAPSS5 (namedvaftef its molecular weight of approximately 55 kD) and its Arabidopsis

homolog MAP55-Like (MAP55L) do not contain any functionally known motifs or domains.
In vitro MT co-sedimentation assay with recombinant proteins showed that MAP55 and
MAP55L bind MT directly. GFP-MAPS55 parﬁcles tracked the growing plus ends of cortical
MTs in Arabidopsis cells, independently of known MT plus-end tracking proteins in plants.
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