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ABSTRACT:

Intracellular transport is essential to organise the inner contents of cells, including the

delivery of lipids, RNAs and proteins to the cell periphery and the positioning of organelles.

Long-distance transport occurs along microtubules, long polar polymers that span the entire

cellular space. Molecular motors dynein and kinesins step along microtubules and haul

cargoes, with dynein moving towards the minus end of microtubules that are usually pointing

towards the cell centre and most kinesins moving towards the microtubule plus ends. My lab

is focussing on the questions how the polar microtubule cytoskeleton is organised and how

transport by molecular motors is regulated. To limit futile energy consumption and blocking

of transport tracks, motors are switched off when they are not loaded onto cargoes.

Furthermore, cargoes often recruit motors of opposite polarity to enable bidirectional



movement, avoid oncoming traffic and other obstacles.

We have recently made progress in understanding the phenomenon of co-dependence of

opposite polarity motors, whereby the depletion or inhibition of one motor, results in a

decrease in transport towards both ends of the microtubule. Using in vitro reconstitution of

complexes that contain both the kinesin-3 KIF1C and cytoplasmic dynein, fast long-distance

transporters with opposite polarity, we showed that the motors mutually activate each other

via the shared cargo adapter Hook3. Furthermore, KIF1C engages weakly with the

microtubule during minus end directed motility and acts as a processivity factor, extending

dynein-driven transport. Because many cargo adapters bind both dynein and kinesins, this

mechanism could be generalized to other bidirectional complexes.
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