Like many dsDNA virus capsids, the bacteriophage HK97 undergoes a dramatic structural transition when it matures from a precursor pro head to an infectious head state.  Assembly of pro head organizes the 420 subunits into the proper locations to form a T=7l surface lattice, but the stability of the precursor is marginal.  Packaging of DNA in vivo or lowering the pH to 4 in vitro launches the subunits into coordinated trajectories that include rotations of up to 40 degrees and translations in excess of 40Å, largely redefining subunit contacts and dramatically increasing the buried surface area.  The first stage of the expansion is rapid (t1/2=5min), with no detectable intermediates, and accounts for ~80% of the expansion, while the subsequent steps are relatively slow and include the formation of covalent cross-links between subunits.  Recently we characterized the latter stages of maturation and show that EI-IV (the penultimate particle in maturation and the end point at pH 4) differs from the mature head particle only by the position of the subunit pentamers.  This provides a structural explanation for the lack of a final cross-link in EI-IV that was previously characterized biochemically. EI-IV rapidly converts to fully cross-linked mature head when the pH is raised to 7. Initially this was interpreted as an irreversible, pH induced translation and rotation of the pentamers into the final head position, permitting the cross-link to form.  However, a crystal structure at pH 7.5 of an EI-IV particle treated with pepsin that, as a result, cannot form the final cross-link, had a structure indistinguishable from EI-IV determined at pH 4. Furthermore a third, virtually identical particle structure, was obtained at ~pH 7 for a matured HK97 mutant that cannot form cross-links. These results indicate that raising the pH to 7 allowed the pentamers to reversibly sample a new position that permits cross-links to form.  However, without the cross-link that position is not more favored than the pentamer position observed at pH 4.  We conclude that the pentamers are dynamic, within a relatively fixed lattice formed by hexamers, sampling rotational space of ~__o, with translations of __Å and that they only become static when cross-links form.  

