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Intracellular logistics of LIS1-cytoplasmic dynein in lissencephaly.
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LIS1 was identified as the gene mutated in individuals with lissencephaly,
which is a devastating neurological disorder caused by defective neuronal migration. We previously
proposed a model for a mobile tubulin fragments (tMT), in which cytoplasmic dynein is anchored to a
short tMT by LIS1 followed by the kinesin-dependent anterograde transport. However, the mechanisms
that produce tMTs have not been determined.

Here, we identified a -synuclein by immunoprecipitation method with anti-f IlI-tubulin antibody,
which has been linked to Parkinson’ s disease and dementia. Live-cell imaging showed that o
-synuclein co-transported with LIS1, dynein and tMT in the anterograde transport. Our in vitro
investigations of microtubule dynamics revealed that a -synuclein regulated the
polymerization/depolymerization of short microtubule fragment. Our findings indicate that a

-synuclein facilitates to form short, mobile tMTs that play an important role in the axonal
transport.
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