Table 3S. Features considered for inclusion in the prediction model and their discriminatory
power (F-score, F). Evolutionary based features were derived from the PSI-BLAST position
specific scoring matrix (PSSM) generated after 3 iterations. Features highlighted with bold face
were selected for the final model.

Acronym F® |F® |F°® | Description®

Difference between similarity scores of wild type

dss 0.64 | 0.68 | 0.65 : ! . : .

amino acid and mutation for a given position

Absolute difference between similarity scores of wild
Abs_dSS 0.68 10.73 1067 type amino acid and mutation for a given position
Entropy 0.63 | 0.66 | 0.63 | Shannon entropy for a given position

Shannon entropy for a given position relative to other
EntropyRel 0.58 1057 10.57 positions computed similarly to the ConSurf procedure
ZsEntropy7 035 | 041 |0.36 Z-score_: for Shannon_entrop_y at a given position based

on a window of 7 neighboring amino acids
ZsEntropyl1 040 | 044 |0.41 Z-scor«_a for Shannon entropy at a given position based

on a window of 11 neighboring amino acids
ZsEntropy15 044 | 046 | 0.45 Z-score for Shannon entropy at a given position based

on a window of 15 neighboring amino acids

Z-score for Shannon entropy at a given position based

zsEntropy21 0.48 1049 1049 on a window of 21 neighboring amino acids

Variance of Shannon entropy for the window of 7

varEntropy7 036 1022 10.35 neighboring amino acids

Variance of Shannon entropy for the window of 11

varkntropy11 039 1022 1035 neighboring amino acids

Variance of Shannon entropy for the window of 15

varentropy15 031|014 |027 neighboring amino acids

Variance of Shannon entropy for the window of 21

varEntropy21 029 1016 | 0.24 neighboring amino acids

Z-score for predicted relative solvent accessibility at a
zsPredRSA7 0.15 | 0.15 | 0.15 | given position based on a window of 7 neighboring
amino acids

Z-score for predicted relative solvent accessibility at a
zsPredRSA11 0.16 | 0.16 | 0.16 | given position based on a window of 11 neighboring
amino acids

Z-score for predicted relative solvent accessibility at a
zsPredRSA15 0.17 | 0.17 | 0.17 | given position based on a window of 15 neighboring
amino acids

Z-score for predicted relative solvent accessibility at a
zsPredRSA21 0.22 | 0.22 | 0.22 | given position based on a window of 21 neighboring
amino acids

Variance of predicted relative solvent accessibility for

varPredRSA7 0.29 1029 10.29 the window of 7 neighboring amino acids

Variance of predicted relative solvent accessibility for

varPredRSALL 0.37 10371037 the window of 11 neighboring amino acids

Variance of predicted relative solvent accessibility for

varPredRSALS 0.40 1040 1040 the window of 15 neighboring amino acids




Variance of predicted relative solvent accessibility for

varPredRSA21 | 0.45 | 0.45 | 0.45 the window of 21 neighboring amino acids

SSref 045 | 051 | 045 S:)r:iltlizrr:ty score of wild type amino acid for a given

SSsnp 0.59 | 0.60 | 0.61 | Similarity score of mutation for a given position

dpAA 055 | 058 | 054 D|_fference between probgbllltles pf wild type amino
acid and mutation for a given position

Abs_dpAA 058 | 062 | 057 Abgolute'dlfference bgtween prqbabllltle_s_ of wild type
amino acid and mutation for a given position

DAAref 052 | 057 | 051 Propgblllty of wild type amino acid for a given
position

DAASND 032 1023 | 032 Propgblllty of mutation amino acid for a given
position
Absolute difference between hydropathy indexes of
wild type amino acid and mutation for a given position

ss_Abs_dHP 0.3410.39 1035 weighted by the difference of the corresponding
similarity scores
Absolute difference between hydropathy indexes of
wild type amino acid and mutation for a given position

p_Abs_dHP 0.3310.36 1033 weighted by the difference of the corresponding
probabilities
Absolute difference between sizes of wild type amino

ss_Abs_dSize 0.56 | 0.61 | 0.54 | acid and mutation for a given position weighted by the
difference of the corresponding similarity scores
Absolute difference between sizes of wild type amino

p_Abs_dSize 0.54 | 0.58 | 0.53 | acid and mutation for a given position weighted by the
difference of the corresponding probabilities

PredRSA 0.47 | 0.47 | 0.47 | Relative solvent accessibility predicted by SABLE

PredTM 002 1002 | 002 Binary v_alue indicating whether a given position is at
the predicted transmembrane region

HPref 008 | 008 |0.08 KyFe-DoqllttIe hydropathy _mdex for the wild type
amino acid at a given position

HPsnp 004 1004 |0.04 Kyte-DooI_lttIe hyd_n_)pathy index for the new amino
acid at a given position

dHP 004 1004 |0.04 D|f_ferenc_e between hydropathy_mdexes _of wild type
amino acid and mutation for a given position

Abs dHP 017 1017 | 017 Apsolute dlff_erencg between hy_dropathy |_ndexes qf.

- wild type amino acid and mutation for a given position
Size_ref 0.08 | 0.08 | 0.08 | Size of the wild type amino acid at a given position
Size_snp 0.08 | 0.08 | 0.08 | Size of the new amino acid at a given position
dSize 0.00 | 0.00 | 000 lefer_ence betwgen sizes (_)f wild type amino acid and

mutation for a given position
Abs dSize 024 | 024 |0.24 At_)solute dlffer_ence betw_een sizes gf wild type amino

- acid and mutation for a given position

RSA 035 | 035 | 035 3D structure based relative solvent accessibility

computed by DSSP for a given position




Probability of the deleterious mutation of the amino

Func_Cavity 0.27 1027 1027 acid residue known to be within the active site cavity
Func_Heme 028 1028 |0.28 Pr_c)babl!lty of the deleterlpus mutatlor) of the amino
acid residue known to be in contact with heme
Func None 027 1027 | 027 Pr_c)babl!lty of the deleterious mutation o_f the_ amino
- acid residue known to be outside the active site cavity
Probability of being at a protein-protein interaction
pPredPP! 0.08 10.08 1008 interface predicted by SPPIDER
Absolute difference between predicted relative solvent
Abs_Pred dRSA | 0.07 | 0.07 | 0.07 | accessibility and computed from 3D structure at a

given position

#PSSM is based on the NCBI nr database used in SABLE predictions.
PSSM is based on the reduced NCBI nr database after removing sequences with over 90%

identity.

“PSSM is based on the reduced NCBI nr database after removing sequences with over 70%

identity.

9 Similarity scores are position specific scores derived from multiple sequence alignment (MSA)
using, in this case, PSI-BLAST. They reflect likelihood of occurrence of a given amino acid at a
given position based on a given sequence database used to generate MSA. Shannon entropy
reflects variability of amino acids at a given position. Relative solvent accessibility measures
solvent exposure of a residue in a given protein conformation normalized to a maximal solvent
accessibility for a given type of amino acid.




