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    Abstract
Cytoplasmic dynein is a microtubule minus-end-directed motor that transports numerous intracellular cargoes. Mammalian dynein transport is initiated by coiled-coil adaptor proteins that 1) join dynein and its co-factor dynactin into a complex capable of processive motility, and 2) interact with a cargo-bound receptor, which is frequently a Rab GTPase on an organelle. Here, we report two novel dynein adaptors, CRACR2a and Rab45, which have a coiled-coil adaptor domain, a pair of EF hands, and a Rab GTPase domain fused into a single polypeptide. We find that CRACR2a-mediated dynein-dynactin motility is activated by calcium in vitro and in cells. In activated T cells, CRACR2a localizes to clathrin-independent endosomes that require microtubule-based transport to detach from the actin cortex and travel towards the microtubule organizing center. Together these results represent the first known examples of Rab GTPases that directly act as dynein adaptors and implicate CRACR2a-dynein in regulation of endocytic trafficking in T cells.
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