PPI-hotspot'® summary

PPI-Hotspot'® identifies PPI-hot spots using an ensemble of classifiers and
only 4 residue features (conservation, aa type, solvent-accessible surface area

(SASA), and gas-phase energy AG=*).

Per-Residue Conservation Score. To calculate the conservation score, &:°,
of residue 7 in a protein, we implemented a method similar to ConSurf' to run in
parallel with the energy evaluation code. First, we searched the UNIREF-90
database® using HMMER* to find sequences similar to the target sequence. Near-
duplicates were removed by clustering matched sequences with >95% pairwise
sequence identity using CD-hit’ and keeping only one representative. Since
HMMER* may only find good matches for a small proportion of the target
sequence, we compared the HMMER sequences with the target sequence. We
kept only those with > 60% overlap with the target sequence, and discarded
sequences that were dissimilar (< 35% sequence identity) or nearly identical (>
95% sequence identity). Next, we pairwise aligned the remaining sequences, and
if two sequences overlapped by > 10% of the sequence, we rejected the shorter
sequence. After this filtering process, the resulting HMMER hits were used or if
the number of hits exceeded 300, we selected the top 300 hits. These sequences
were then aligned to the target sequence using MAFFT-LINSi.® We then used the
Rate4Site program’ to compute position-specific evolutionary rates from the
generated multiple sequence alignment. These rates were normalized and
grouped into ConSurf grades ranging from 1 to 9, where k© = 1 represents the

most rapidly evolving residues, and k¢ = 9 indicates the most conserved residues.

Per-Residue Free Energy Contributions. For a given free protein structure,

the Reduce program® was used to add hydrogens and assign the protonation states



of ionizable residues. Additional missing heavy and hydrogen atoms were added
using the AmberTools version 20° and the Amber FF19SB forcefield.!® To
eliminate any steric clashes, we performed a conjugate gradients minimization
with constraints on the heavy atoms using the Generalized Born model for 500
steps. The resulting structure was used to compute the per-residue energy/free
energy contributions using the MMPBSA (Molecular Mechanics Poisson-
Boltzmann Surface Area) module in AmberTools.” For each residue i in the
protein, we computed the (i) molecular mechanics energy ES% = EMMint 4

MM, int

EMMYdW . pMMele  where E; includes contributions from bonded terms,

EiMM’ vdW MM.ele ;

is the vdW interaction energy, and E; is the electrostatic interaction
energy, (ii) the polar solvation free energy (AG#"#°'), and (iii) the nonpolar
solvation free energy (AG#°"""!) relative to the corresponding values of residue i
in an extended reference state, CHsz—aa—NHCH3, where the residues do not

interact with one another.'!

The SASA of each residue was computed using FreeSasa.!?
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