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Fig S5 (preceding page). Comparison with other co-evolutionary methods. (A) Individual
associations of sectors produced by the SCA method proposed in [1] with the biochemical domains of the
studied viral proteins; compare with Figs 3 and 4C. The sectors are colored according to the scheme in
Fig 2A. Only the sectors having statistically significant association with any biochemical domain are
presented. The P -values associated with non-significant associations (P > 0.05) are displayed inside the
black circle while the biochemical domains having no association with any inferred sector (P = 1) are
shown in bold. (B) Biochemical association of HIV Gag sectors inferred using alternative co-evolution
methods available in the literature (reviewed in [2]). Specifically, the inferred sectors were based on: 1)
Direct coupling analysis (DCA) [3], 2) a mutual information (MI) based method [4], 3) McLachlan based
substitution correlation (McBASC) method [5], 4) observed minus expected square (OMES) method [6],
and 5) evolutionary trace (ET) method [7]. The MI and DCA methods were implemented using the code
provided in [3]. For a fair comparison, the similarity-based sequence weighting of DCA was not applied;
however, a pseudo-count value of 0.5 was used (as specified in [3]) to avoid singularity issues during
inversion of the covariance matrix in DCA. The McBASC [5] and OMES [6] methods were implemented
using the code provided in [8]. The ET method was run from the web-based server provided at
http://mammoth.bcm.tmc.edu/ETserver.html. None of these methods, except the ET method, were
originally designed to explicitly produce sectors of co-evolving residues, but to simply assign a score to
each pair of residues in the protein, with a high score indicating a high probability of the associated pair
to be in contact in the tertiary structure. Nonetheless, we formed a single sector based on these pairwise
scores. This was done by aggregating those pairs of residues deemed to be significantly interacting,
corresponding to pairs with an associated score larger than β = 2 standard deviations above the mean of
the overall distribution of scores. Different choices of β yielded qualitatively similar results (not shown).
The ET method combines information of the cross-sectional conservation (single-residue conservation in
the MSA) and the conserved residues in different branches of the phylogenetic tree (associated with the
input MSA) to assign a score to each protein residue. In this algorithm, a lower score reflects higher
importance of the residue. Thus, we formed a sector by including those 20% of residues with the lowest
scores (as mentioned in [7]). The sector predicted by these methods, except the ET method, showed no
statistically significant association to any biochemical domain in HIV Gag. The sector predicted by the
ET method was found to be associated with the P7-Zinc-Finger domain. Note that we also tested the
multiple correspondence analysis (MCA) based S3det co-evolution method [9] using the web-based server
provided at http://treedetv2.bioinfo.cnio.es/treedet/index.html. However, no results could be
obtained due to its high computational complexity when applied to the (large) Gag protein. (B) Biplots
of all possible pairs of the top six PCs—after discarding the leading eigenvector representing the
phylogenetic effect—of the SCA matrix, used to form HIV Gag sectors with SCA [1]. Sector residues,
overlapping residues, and non-sector residues are represented with the same color scheme of Fig 2A.
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