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            Abstract
Heat shock cognate protein-70 (Hsc70) supports remodeling of protein complexes, such as disassembly of clathrin coats on endocytic coated vesicles. To understand how a simple ATP-driven molecular clamp catalyzes a large-scale disassembly reaction, we have used single-particle fluorescence imaging to track the dynamics of Hsc70 and its clathrin substrate in real time. Hsc70 accumulates to a critical level, determined by kinetic modeling to be one Hsc70 for every two functional attachment sites; rapid, all-or-none uncoating then ensues. We propose that Hsc70 traps conformational distortions, seen previously by cryo-EM, in the vicinity of each occupied site and that accumulation of local strains destabilizes the clathrin lattice. Capture of conformational fluctuations may be a general mechanism for chaperone-driven disassembly of protein complexes.
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                    Figure 1: A clathrin coat with views of a vertex before and after formation of an uncoating intermediate.[image: ]


Figure 2: Single-particle visualization of clathrin uncoating.[image: ]


Figure 3: Requirement of the Hsc70 binding motif for Hsc70-driven uncoating.[image: ]


Figure 4: Hsc70 concentration dependence of the uncoating reaction.[image: ]


Figure 5: Recruitment of Hsc70 to clathrin–AP-2 coats during the accumulation phase follows first-order kinetics.[image: ]


Figure 6: Kinetic model for the uncoating reaction.[image: ]


Figure 7: Transition of Hsc70-loaded coats to the disassembly phase.[image: ]


Figure 8: Uncoating reaction with coats containing mixtures of wild-type and mutant clathrin.[image: ]
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