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Extreme-value analysis of neuronal cargo transport
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Extreme value analysis (EVA% estimates the maximum and minimum values based
on mathematical theorems from observed data. We applied EVA to analyze the transport velocity data
of motor proteins kinesin and dynein involved in axonal transport in neurons. The extreme value data
{X} of any observed dataset follows a general extreme value distribution and, depending on the
value of the shape parameter, can be classified into Gumbel, Frechet, or Weibull types. We found
that the transport velocity data of kinesin, with a maximum value of 4 y m/s, belongs to the Weibull
type, while dynein exhibited a different behavior. Simulation results demonstrated that this
difference can be attributed to the load-dependence of their transport velocities.
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