Protocol S4: Analysis of crystal structures of DhaA

The crystal structures of DhaA (PDB-I1Ds 1CQW, 1BN7 and 1BN6) [1] were obtained from the RCSB PDB
database [2]. Substitutions V172A, 1209L and G292A were modeled into the crystal structures of DhaA to
ensure correspondence with the wild type enzyme used in the detailed study of DhaA transport pathways [3]
and the molecular dynamics simulations described in Protocol S2 and Protocol S3. Mutations were modeled
using PyMOL 1.4 [4]. This software was also used for removing alternate conformations of residues, water
molecules and ligands and adding hydrogen atoms to all three structures. Prepared structures both with and
without hydrogen atoms were analyzed by CAVER 3.0 using the probe radius of 0.9 A and 0.8 A and the same
settings as for the analysis of molecular dynamics simulations (Protocol S3). The non-redundant set of
identified tunnels was clustered based on the pairwise distances of tunnels calculated using the weighting
coefficient of 1.0 and the clustering threshold of 4.3.
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