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The majority of twining plants, as they grow upward around sticks, trees, or other plants, coil
in right-handed helices. Others coil the opposite way, while some exceptional speéies have
genetically determined left- and right-handed varieties. In contrast, the handedness of corolla
contortion is either random in a species or fixed in a species or larger taxon. The fixed pattern
mostly occurs in (but is not restricted to) the asterids, in which both clockwise and
anticlockwise petal arrangements are seen in taxonomically loosely related groups. Wide-
spread distribution of helical structures with fixed handedness in diverse taxa implies that

relatively small numbers of genes are responsible for generation of such asymmetry.

Here I show that dominant-negative mutations (a Ser-to-Phe change at the amino acid
position 180) of o-tubulins 4 and 6 cause left-handed helical growth and clockwise twisting in
elongating organs of Arabidopsis thaliana. These mutations are located at the tubulin
intradimer interface, and are expected to affect the structure and/or stability of tubulin dimers
and hence, polymer function. I demonstrate that the mutant tubulins incorporate into
microtubule polymers, producing right-handed obliquely oriented cortical arrays, in the root
epidérmal cells. The cortical microtubules in the mutants had increased sensitivity to
microtubule-specific drugs. These results suggest that reduced microtubule stability can

produce left-handed helical growth in plants.
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