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In a recent article, Holtkamp et al. (1) determined rates and structural outcomes of
cotranslational protein folding in the ribosome. Cotranslational folding was suggested to be
typical of small, intinsically rapidly folding protein domains (1). Parallel mechanisms are here
suggested to generally underlie protein folding. 
Newly translated polypeptides are sequestered in a protected folding environment, by Hsc70 and
TRiC/CCT chaperonins (2). Most polypeptides subsequently transit through the eukaryotic
Hsp70, bacterial GroEs/GroEL cytosolic chaperones, for successive cycles of unfolding-refolding
(3). 
A key shared feature of cotranslational protein folding in the ribosome, of translation-coupled
chaperone-guided folding and of chaperone-guided cycles of unfolding-refolding is here indicated
to be sequence-directional processivity. This structurally corresponds to a ‘sequential sliding’ of
polypeptides over/within folding apparatuses. Such processes are bound to require fundamental,
generally-shared structural determinants. Among them, that of unconstrained exposure of N- and
C-terminal protein ends to the solvent. This was found to be the case across widely divergent
protein classes (e.g. trans-membrane receptors, signaling molecules, immunoglobulins,
cytoskeletal components, GFP, transcription factors and enzymes) (www.ebi.ac.uk/pdbe/).
Notably, such directional processing can also observed in proteasomal degradation (4). 
Thus, a broad, if not general, rule in protein folding appears to be that of protein-driven, N- to C-
terminus-sequential folding. The corresponding mechanics are expected to be rate-limiting, which
would allow for a generalization of the quasi-equilibrium, restricted sampling of the
conformational space that is observed co-translationally on the ribosome (1). Thus, directional,
protein-assisted protein folding is suggested to bear a fundamental role in protein structure
acquisition.
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