
and then, dispersion is more efficient from about 20-40s.  Finally, aggregation is more efficient for
times longer than 40s.

For aggregation, the goal is to hop onto a microtubule for subsequent efficient transport
to the cell center, so local searching is optimized. Whether this is the case is not directly
evident from the current data. To investigate aggregation further, simplified MTs are
added to the simulations as parallel lines spaced by 800 nm. A range of distances
comparable to the radius (±125 nm) of a pigment granule is defined around each MT
within which a cargo is considered to contact the MT. If only a single cargo-microtubule
contact is required, dispersing-type motion is as good or better than aggregation-type
motion in finding a microtubule.

However, if multiple cargo-microtubule contacts are required for transfer from the AF to
the MT, aggregation-type motion is better. This can be seen by using an arbitrary
requirement of 15 contacts. The time required for a cargo to make 15 contacts, or about
two passes perpendicularly across a MT, is tracked for 100 realizations with 10,000
cargos each (Figure 4). In the first 20 s, an aggregating cargo is about 20% more likely
than a dispersing cargo to contact any MT 15 times. A dispersing cargo can possibly
reach a second set of MTs after 13s, so its rate of contact accelerates, catching up to
aggregation after about 20s. Thus, an aggregating cargo contacts the very first MT it
reaches 15 times, but a dispersing cargo tends to zip past the first MT and not get 15
contacts until it finds a second MT. Importantly, after a total of about 500s, 5.5% of
dispersion cases never contact a MT 15 times but only 0.5% of aggregation cases never
do.  Thus, fewer aggregating cargos are 'stranded' on the actin, improving overall
transport toward the nucleus. Therefore, aggregation is better than dispersion for allowing
multiple contacts between the cargo and the MT and quickly searching locally.


