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            Abstract
The contribution of co-translational chaperone functions to protein folding is poorly understood. Ribosome-associated trigger factor (TF) is the first molecular chaperone encountered by nascent polypeptides in bacteria. Here we show, using fluorescence spectroscopy to monitor TF function and structural rearrangements in real time, that TF interacts with ribosomes and translating polypeptides in a dynamic reaction cycle. Ribosome binding stabilizes TF in an open, activated conformation. Activated TF departs from the ribosome after a mean residence time of ∼10 s, but may remain associated with the elongating nascent chain for up to 35 s, allowing entry of a new TF molecule at the ribosome docking site. The duration of nascent-chain interaction correlates with the occurrence of hydrophobic motifs in translating polypeptides, reflecting a high aggregation propensity. These findings can explain how TF prevents misfolding events during translation and may provide a paradigm for the regulation of nucleotide-independent chaperones.
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                    Figure 1: 
                        TF undergoes structural rearrangements upon binding to ribosomes.
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Figure 2: 
                        TF remains associated with the nascent chain upon leaving the ribosome.
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Figure 4: 
                        Chain-length dependence of TF interaction with titin I27 and model of TF function.
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Figure 3: 
                        The nature of the nascent polypeptide influences its interaction with TF.
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When a newly synthesized polypeptide emerges from the ribosome, it encounters a chaperone protein called trigger factor (TF) that helps prevent protein misfolding and aggregation. How it acts to block misfolding was unclear, but now an experiment involving real-time observation of fluorescently labelled TF reveals what happens. The act of binding to the ribosome opens and activates TF, which is then carried away from the ribosome on the new polypeptide chain and remains associated with it for a time that depends on the propensity of the protein to aggregate.
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