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Functional analysis of the septin cytoskeleton in developing and mature brain
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Neurite outgrowth is a vital process for neural network formation in which microtu
bules and actin filaments play major roles. Previous studies revealed that another class of nucleotide-bin
ding protein polymers of septins is also required for neurite outgrowth. However, the mechanism are unclea
r. Here we found that depletion of the pivotal septin subunit SEPT7 from cerebrocortical neurons causes hy
peracetylation of microtubules and inhibits the outgrowth of both axons and dendrites. The phenotypic simi
larity between SEPT7 depletion and inhibition of the major tubulin deacetylase HDAC6 allowed the detection

of their functional and physical interactions. While HDAC6&#8211;acetylated tubulin interaction is unaffe

cted by the association of septins, it is significantly diminished in SEPT7-depleted neurons. These data s
uggest a novel molecular network in which septins facilitate HDAC6-mediated tubulin deacetylation, thus op
timizing microtubule dynamics for neurite outgrowth.
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