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Reconstitution of Rab- and
SNARE-dependent membrane fusion
by synthetic endosomes
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A score for membrane fusion

Ruth N. Collins and Joshua Zimmerber.

g

Intracellular membrane fusion has been mimicked in vitro using a mix of

17 purified proteins and lipid bilayers. T

his technical tour de force allows

the study of how cells orchestrate and perform such fusion events.

Molecules in living organisms are constantly
being replaced, yet cellular structures can
maintain their identity for a lifetime'. About
half of all biological processes involve mem-
brane proteins, which must be delivered, and
eventually removed, with great accuracy to
regulate the constancy of structural identity.
This delivery and removal is mediated by the
membrane-bound organelles of eukaryotic
cells, which communicate with each other

on membranes and in the cytosol. Rab pro-
teins alternate between GDP-bound and GTP-
bound forms, a switch controlled by proteins
called guanine-nucleotide exchange factors.
Like that of other members of the Ras super-
family, the nucleotide-dependent switch of Rab
proteins is thought to control a downstream
catalytic process. Rab proteins are involved in
such processes as the regulation of organelle
transport, the tethering of membranes before

Figure1| P work t to mediat: 1 I fusion. Ohya et al.’ show that

two protein systems, a Ri il! GTPase (Rab5) and the SNARE proteins, combine synergistically to drive
endosomal fusion. Rab5 and SNAREs are assisted by multiple accessory factors. Rab5 effectors include
rabankyrin-5, rabenosyn-5, rabaptin, rabex-5 and EEA 1. SNARE accessory factors include a-SNAP,
NSF and hVPS$45. Not shown are the Rab-GDI complex (which retains Rab5 in the cytoplasm by
masking its prenyl group), as this component is thought to function at an earlier stage, and another
Rab5 effector, PI(3)K, which is instead represented by its lipid product PI(3)P. The complexity of the
interactions observed in this supramolecular network is apparent; the recruitment of Rab5 effectors
is stabilized by SNARE proteins and SNARE-protein accessory factors. For example, the Rab5 effector
rabenosyn-5 also interacts with the SNARE accessory factor hWPS45. Linker proteins such as PRA1
bind to both Rabs and SNAREs.
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