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Investigating the flux of newly synthesized
proteins through the network of co-
translationally acting factors
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Protein synthesis integrates multiple tightly regulated mechanisms ensuring that
nascent polypeptide chains are correctly processed, targeted and folded. These
include co-translationally acting factors, some of which bind ribosomes, that mediate
spatially and temporally orchestrated protein maturation steps, and mRNA-encoded
local translation speed variations which appear to guide these processes. We use
ribosome profiling to dissect co-translational interactions of nascent chains involved in
protein maturation. In E. coli, the SRP selectively targets inner membrane proteins to
the membrane, whereas the chaperone trigger factor (TF) associates primarily with
cytosolic, periplasmic and outer membrane proteins, indicating nascent chains are
triaged between SRP and TF pathways. The Hsp70 chaperone DnaK interacts in
concerted action with TF, typically with longer nascent chains and and reflecting
domain boundaries of the emerged nascent chains. We also find evidence that
assembly of protein complexes initiates co-translationally once the domain interfaces
of the interacting polypeptides are exposed. The organization of the subunit-encoding
genes in operons enhances the efficiency of assembly and reflects the directionality
of co-translational interactions.
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