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Abstract

Melanophores move pigment organelles (melanosomes) from the cell center to the
periphery and vice-versa. These bi-directional movements require cytoplasmic microtubules and
microfilaments and depend on the function of microtubule motors and a myosin. Here a
dominant-negative construct was designed for the study of function of the microtubule motor
kinesin II. Kinesin II was shown to be required for pigment dispersion in melanophores, and this
was one of the first demonstrations that this motor moves membrane-bound organelles. With the
same dominant-negative approach, real-time imaging and single particle tracking analysis were
used to determine the contribution of the motors kinesin II and myosin V to pigment dispersion.
In cells with inhibited kinesin II melanosomes lack fast saltations and move slowly in random
directions, never reaching the periphery of the cell, while in cells lacking active myosin V,
melanosomes saltate rapidly but do not remain at the cell periphery. The observation that in
double mutants there is no movement of melanosomes indicates that kinesin II and myosin V are
the only motors required for dispersion. The work presented here led to the following
conclusions: 1, pigment dispersion has two components, a fast and a slow one; 2, kinesin Il is
responsible for the fast component and myosin V for the slow component of dispersion; 3,
myosin V modulates the action of microtubule motors. The data presented here demonstrate that
a functional cooperation occurs between kinesin IT and myosin V and that motor interaction in
vivo has regulatory implications to net organelle movement. These results have widespread

implications for organelle transport and motor interaction in other systems.
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