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            Abstract
The ring-forming AAA+ chaperone ClpB cooperates with the DnaK chaperone system to reactivate aggregated proteins. With the assistance of DnaK, ClpB extracts unfolded polypeptides from aggregates via substrate threading through its central channel. Here we analyze the processing of mixed aggregates consisting of protein fusions of misfolded and native domains. ClpB–DnaK reactivated all aggregated fusion proteins with similar efficiency, without unfolding native domains, demonstrating that partial threading of the misfolded moiety is sufficient to solubilize aggregates. Reactivation by ClpB–DnaK occurred even when two stably folded domains flanked the aggregated moiety, indicating threading of internal substrate segments. In contrast with the related AAA+ chaperone ClpC, ClpB lacks a robust unfolding activity, enabling it to sense the conformational state of substrates. ClpB rings are highly unstable, which may facilitate dissociation from trapped substrates during threading.
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                    Figure 1: Mixed protein aggregates, harboring misfolded and native domains, are efficiently processed by KJE–ClpB.[image: ]


Figure 2: Partial threading of the misfolded luciferase moiety is sufficient for solubilization of mixed protein aggregates.[image: ]


Figure 3: Exchange of the labile moiety reveals the same principles of KJE–ClpB-mediated disaggregation of mixed protein aggregates.[image: ]


Figure 4: The folding state of aggregated luciferase-DHFR influences both ClpB threading mode and luciferase reactivation.[image: ]


Figure 5: Partial substrate threading mode is operative during ClpB-mediated protein disaggregation of an authentic thermolabile E. coli protein.[image: ]


Figure 6: ClpB hexamers are dynamic assemblies.[image: ]


Figure 7: Solubilization of mixed protein aggregates by peptidase-cooperating ClpC–MecA.[image: ]
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