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Abstract:
There is considerable debate over the mechanism of motility for kinesin-related proteins. Dimeric
motors, such as conventional kinesin, are believed to translocate along microtubules in a
hand-over-hand fashion. Some members of the UNC104/KIF1 subfamily maybe monomeric, however,
and therefore the mechanism of motility would differ. It is hypothesized that the monomers may
operate with a lever-arm mechanism, analogous to myosin. Conventional kinesin and UNC-104
quaternary structures have regions of coiled-coils. In UNC-104 the coiled-coils are found in the neck
region, while for conventional kinesin they are found throughout the neck and stalk domain.
Coiled-coils are responsible for the dimerization of conventional kinesin. The coiled-coils found in
UNC-104 are conserved throughout the subfamily. Since UNC-104 is likely monomeric, the conserved
coiled-coils may have another function. Current studies have linked the neck coiled-coil to motor
velocity.

This research addresses the possible involvement of the monomeric neck coiled-coil in motor velocity.
Specifically, we addressed the possibility of intramolecular coiled-coil formation, resulting in a stiff
lever arm, which mediates motor motility. Various neck region truncations of UNC-104 were
recombinantly expressed and purified and applied to in vitro microtubule motility assays. The motor
velocities were analyzed using a Nikon microscope equipped with differential interference contrast
optics.

Three constructs were made; U345/GFP, U360/GFP, and U380/GFP. U345/GFP did not contain the
neck linker and showed no movement. U360/GFP and U380/GFP displayed similar velocities, with
truncations before the neck coiled-coil and after the neck coiled-coil, respectively.

Neck truncations before and after the neck coiled-coil had an insignificant effect on motor velocity.
Alternatively, the elimination of the neck linker had a severe effect on motor velocity, similar to results
found for conventional kinesin. These results argue against the possibility of a lever arm, leaving open
the possibility that UNC-104 and dimeric conventional kinesin have similar motility mechanisms. 
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