Figure S1 Side chain orientation for catalytic and noncatalytic residues of PW79
dataset
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Figure S2 Examples of triplet selection and score calculations
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Residue A1 Select all possible triplets from surrounding residues
\ N of node A. In this example, there are four surrounding
AAS residues: A1, A2, A3, and A4 and four possible triplets.

Triplet A.1 includes residue A1, A2, A3

Score of A1: Sq yigleta1 = War + (WartWotWa)/3 + AApy aons
Score of AZ: Spp ripieta1 = Waz + (War+WaotWpg)/3 + AApq sz a3
Score of A3: Sz pripietat1 = Was + (WartWaptWis)/3 + AAu po a3
W: WCN (structure flexibility) score

AA: amino acid composition score

A2

Triplet A.2 includes residue A1, A2, A4
SF:ore of A1: Syt ripletaz = War + (WartWot Wy )3 + AAyy s as
Final score of A1 = Sa yripieta1 + Satripietaz ¥ Sat tripletas T Sat wipletas

For residue X, it is both included in node B and node
‘A C.
. For node B, there is only one triplet (B.1)
A Triplet B.1 includes residue X, B1, B2
Residue X < @ | Score of X: Sx triptets.1 = Wy + (WytWpy+Wpgy)/3 + AAy g1 g2

For node C, there is also only one triplet (C.1)

. Triplet C.1 includes residue X, C1, C2
Residue X Score of X: Sy yripietc.1 = Wy + (Wyt Wiy #Weo )3 + AAy o1 o

Final score of residue X = Sx,mp,els_1 + Sx,mp,em




Figure S3 Comparison of ROC curves of EXIA and CRpred
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Figure S4 Comparison of ROC and RP curves of EXIA, ResBoost, and ConSurf
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Figure S5 ROC curve of prediction with and without amino acid combination
feature on the EX79 dataset
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Table S1 List of PDB IDs and chain for 55 pairs of structures of the LS55 dataset

PDB IDs and Chain of L55 Dataset

Unbounded Bounded Unbounded Bounded
structure Structure structure Structure
lads_a lbpw_a lkra_c 1lkrb_c
lady b 4aoh_a 1li6p_a 3pfu_a
la6d a la6e a 17d _a 1f8g_a
lab4_a 2y3p_a llci_a 1ba3_a
lakm_a 1lduv_a lixa_a 2qiv_x
lako_a 2voa_a 1m53_a 2pwg_a
laug_a 3ro0_a 1mla_a 2¢g20_a
lauo_a laur_a 1pgs_a 1pnf_a
1b65_a 3n2w_a 1pjb_a lsay a
1b6b_a Ilcjw_a lpma_b lyar_h
1b73_a 1b74_a 1gfn_a lgrx_a
1bml_a 1ll14d_a 1smn_a 1g8t_a
1bol a 2ybx_a 1tyf a 1lygb6_a
lbrm_a 1913 _a luch_a 1xd3_a
lbwp_a lwab_a luok_a daie_a
1lc4z_a Id5f_a lvie_a 1vif_a
1lcd5 a 1fs5 a lzym_a 3eze_a
1lczl a leqc_a 2alr_a 3cv7_a
1db3_a 1t2a_a 2eng_a 3eng_a
1dco_a 1dch_a 2fok_a 1fok_a
1dil_a 1dgp_a 2plc_a laod_a
lesc_a lesd a 2pth_a 3vjr_a
leug_a 3eug_a 1jfl_a 2dx7_a
1f2v_a lilh_a 1k30_a liug_a
1fcq_a 1fcv_a 1k32_a 1n6e_a
1fug_a 1rg9_ab lkas_a 1b3n_a
1924 _a 2a9k_b 1kfu_l 3bow_a
1geq_a lwdw_a




Table S2
List of PDB IDs and chains of EX79 dataset

12asA
13pkA
1a05AB
1a0iA
ladl1A
ladyB
1la6dA
1la79A
1a8hA
1a8gA
laabA
lab4A
ladnA
laf7A
lafrA
1lak0A
lakoA
lalkA
lam2A
lapyB
laq0A
lastA
laugA
lauiA
laukA
lauoA
lavgA
lax4A
1b04A
1b5gA
1b5tA
1b65A
1b66B
1b66A
1b6gA
1b73A
1b9hA
1bcrA
1bdOAB
1bd3A
1bf2A
1bfdA
1bg0A



1bg6A
1bhgA
1bjpA
1bmlA
1bmtA
1bolA
1bobA
1booA
1bouB
1bgcA
1brwA
1bsOA
1bwdA
1bwpA
1c17A
1c3cAB
1c3jA
1c4xA
1c4zA
1ch8A
lcclLS
1cf20
1cfrA
1cg2A
1chkA
1chkB
lchmA
1cjwA
1cjyA
1cl1A
1cmxA
1coyA
1cqgA
1cs1AC
1cvrA
1cz1A
1d0sA
1d1gA
1d2tA
1d3gA
1d4aA
1d4cA
1d5rA
1d8cA
1d8hA
1dciA



1ldekA
1dgsA
1dhpA
1dilA
1diiA
1dinA
1dkiA
1dI2A
1dI5A
1dliA
ldmuA
1do8A
1dpgA
1dgqaAB
1dtwAB
1dw9AF
ldxeA
1eOcA
1e19A
lelaA
1e2tA
1le5gA
1e7lAB
1leb6A
lebfA
lecfA
lecmAB
leejA
leg/7A
lehkAB
lehyA
1eibA
1leq2A
lescA
1letOA
leulA
leugA
leulA
1f2dA
1f2vA
1fedA
1f75A
1f71A
1f7uA
1f8mA
1f8rA



1fa0A
1fcgA
1fftF
1fghA
1fgjAB
1fobA
1fohA
1fr2B
1froA
1fugA
1fuiA
1g0dA
1924A
1g72A
1g8fA
1g8pA
1999A
1ga8A
1gdhA
1gdoB
1gegA
1getAB
1gogA
1goxA
1gplA
1gpjA
19g8A
1lgsaA
1gt7A
1gtpA
1gtxA
1h3iA
1h4gA
1h54A
1hdhA
1hfeM
1hfsA
1hr6B
1hrkA
1hvoB
1lhzdA
1hzfA
1i19A
1iliP
1li6pA
1li78A



1li7dA
1li7gAB
1i8dA
1i8tB
1ig8A
1im5A
linpA
LitxA
liudA
livhA
1j09A
1j79A
1jchA
1jflA
1jh6A
1jhfA
1jkmA
1jm6A
1jmsA
1jnrAB
1jofA
1jgnA
1kOwWA
1k30A
1k32A
1k4tA
1k82A
1kdgA
1kfuL
1kI7TA
1knyA
1kwsA
1kygA
1kzhA
1kzIA
1100A
111dA
111IA
116pA
117dA
119fA
119xA
llamA
1lIbuA
1lchbA
1llciA



1ldmA
1ImIA
1ltgA
llucA
1m53A
1m6kA
1masA
1mekA
1mhlIAC
1mhyD
1mkaAB
1mppA
1mpxA
1Imt5A
1mucA
1mugA
1nbfA
1nfoA
1ni4dAD
1nidA
InsjA
1nvmA
1nvtA
1nw9B
1nwwA
lnzyA
1004A
108aA
1098A
loacA
10e8A
lofdA
lofgA
lotgA
1p3dA
1pbgA
1pgsA
1piiA
1pknA
1lpmaB
1pmiA
1psliA
1psdA
1pvdA
1pyaA
1lpyaF



1pyaAEF
1pymA
lgamA
lgazA
1gbaA
1qd1A
19qd6CD
1qdIAB
1ge3A
1gf6A
1gfmA
1gfnA
1lgqgnA
1gh5A
1ghoA
1qgi9A
19j4A
1gmhA
1lgprAB
1qg5A
1gtnA
lqumA
1r51A
1ra2A
1rblA
lregA
1rhsA
1rptA
1rtuA
1sImA
1smlA
1soxA
1tdjA
1thtA
1tmlA
1tyfA
luagA
luagA
luasA
luchA
luroA
lushA
1lvaoA
lvieA
lvncA
1xyzA



1ytwA
1zioA
1zymA
2abkA
2admA
2ahjAB
2aprA
2ayhA
2bmiA
2dorA
2ebnA
2engA
2fokA
2gsaA
2hdhA
2nacA
2nlrA
20atA
2pdaA
2pgdA
2phkA
2piaA
2pthA
2sqcA
2thiA
2tpsA
3claA
3csmA
3mddA
3pcaM
4kbpA
5COXA
5enlA
5fitA
7odcA
8tinE
9papA



