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Mutating leucine 99 to alanine in the C-terminal domain of lysozyme
from T4 Phage (L99A T4L) creates a solvent inaccessible cavity inside
the protein core that is capable of binding small hydrophobic ligands
like benzene!. Ligand binding also stabilises L99A T4L compared to its
unbound form. Earlier studies suggest that benzene binds to the cavity
with remarkably fast rate (kon ~10® M-1S-1) despite being buried inside
the protein core2. We studied how benzene reaches this solvent
inaccessible cavity using molecular dynamics (MD) simulations
combined with NMR experiments. The MD simulations showed that
benzene reaches the cavity through three distinct pathways that
involves subtle motion of helices in the C-terminal domain of the protein
that creates tunnels from the surface to the buried cavity. The
simulation also suggest that the helix-helix motion is energetically
favorable in L99A T4L compared to its wild type analog (WT* T4L). We
estimated the backbone order parameters (S2) in WT* T4L and L99A T4L
from backbone chemical shifts. S2 reports on the dynamics of protein
backbone occurring on the pico-nanosecond (ps-ns) time scale. Our
results show that the mutation does not have a significant effect on the
ps-ns dynamics of the protein backbone despite the increase in
flexibility implicated in the rapid binding.
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