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Table S1. Detailed description of the 10 features used in the scoring function.

Protein features Feature description

X_pos The composition of positively charged residues R, K and H

x_charge The composition of charged residues R, K, H, D and E

x_small The composition of small residues T and D

x_tiny The composition of tiny residues A, G, P and S

x_A The composition of residue A

x_ E The composition of residue E

x K The composition of residue K

x Q The composition of residue Q

x_ T The composition of residue T

ASA The average of the maximum solvent accessible surface area
of each amino acid”

" Frank Eisenhaber PA: Improved strategy in analytic surface calculation for
molecular systems: Handling of singularities and computational efficiency. Journal
of Computational Chemistry 1993, 14(11):1272-1280.



Table S2. A test of the discriminative ability for the scoring function on the dataset
containing 63 hyperthermophilic-mesophilic protein pairs and 310 thermophilic-
mesophilic protein pairs from the 373 well culled homologous pairs by Glyakina AV, et
al. Different packing of external residues can explain differences in the thermostability of
proteins from thermophilic and mesophilic organisms. Bioinformatics 2007, 23(17):
2231-2238.

Part A. 63 hyperthermophilic-mesophilic protein pairs, 59 pairs were correctly predicted.

Hyperthermophilic Mesophilic Score_value Correct?

1wdvA 1dbuA -0.353 NO

2cv4A 1prxA -0.463 NO

ImowA 1g9zA 0.060 YES
1hv8A IxtiA 0.439 YES
1ki9A 1khtA 0.344 YES
1rqgA 1qqtA 0.874 YES
IrqgA 1qqtA 0.874 YES
1pznA 1xudA 0.246 YES
1aj8A 1a59A 1.091 YES
1xi3A 2tpsA 0.481 YES
1bg8A liroA 0.259 YES
Isjl1A 1fxdA 0.599 YES
lel9A 1b7bA 0.752 YES
1xi8A 1g8IA 1.663 YES
Ixx7A 2paqB 0.608 YES
1s4eF 1pieA 0.654 YES
1s4eF 1pieA 0.654 YES
lalsA 1dxhA -0.034 NO

1a81A lhyuA 0.670 YES
1v8zA la5aB 0.686 YES
1xgsA 1r58A 0.415 YES
1jg2A lilnA 0.938 YES
1geqB 1rd5A 0.812 YES
ligpA 1sxjB 0.360 YES
1xexB IwlwB 0.289 YES
1v3wA 1xhdA 0.340 YES
luddA lyafA 0.575 YES
1v8aA 1c3qA 0.929 YES
lim5A 1j2rA 1.502 YES
1v30A 1xhsA 2.313 YES
1votA 1xw8A 1.512 YES
1wlsA InnsA 1.111 YES
1wlsA InnsA 1.111 YES
2bj7A 195yA 1.118 YES
11k5A 1mOsA 0.344 YES
1gd9A 1j32A 1.043 YES
1ig8A 1wkeA 1.113 YES
1w2iA 2acyA 0.074 YES
1j0aA 1f2dA 0.499 YES
1iz6A 1xtdA 0.742 YES
1d3uB 1c9bA 0.824 YES
1d3uB 1c9bA 0.824 YES



1qypA 1tfiA -0.208 NO

la2zA laugA 0.460 YES
Iny5A IpeyA 0.778 YES
lhgkA Irvvl 0.505 YES
1fxqA 1g7vA 0.374 YES
1pybA 3ersX 0.703 YES
1oz9A 1xm5SA 2.238 YES
118qA 1j1vA 0.787 YES
loy5A 1p9pA 1.575 YES
lulzA 1dvlA 0.430 YES
lulzA 1dvlA 0.430 YES
lulzA 1dvlA 0.430 YES
1wySA IniSA 2.567 YES
11fpA Imw7A 0.242 YES
11fpA Imw7A 0.242 YES
ludnA 1r61A 0.765 YES
ludnA 1r61A 0.765 YES
Iny5SA 10jIB 1.810 YES
Iny5SA 10jIB 1.810 YES
1c3rA 1t64A 0.968 YES
IwwrC 1p60A 0.692 YES

Part B. Out of a total of 310 thermophilic-mesophilic protein pairs, 238 pairs were
correctly predicted.

Thermophilic Mesophilic Score_value Correct?

Im5hA ImSsA 0.061 YES
1q6wA ligbA 0.679 YES
1hjzA IspvA 1.780 YES
1jnrA InekA 0.692 YES
lomoA 1x7dA 0.658 YES
1jjiA 11z1IA 1.479 YES
Ipl1A loscA 0.873 YES
IrxvA 1ullZ -0.202 NO

IrxvA 1ullZ -0.202 NO

IrwzA 1sxjG 0.472 YES
IrwzA 1sxjG 0.472 YES
1j2pA IrypG -0.029 NO

IsauA 1yx3A 0.824 YES
1yll1A 151A 0.367 YES
luliA 1pljA 0.407 YES
1vimD Im3sB 0.586 YES
1gkuB Imw8X 0.394 YES
1t71A lulhA 0.824 YES
1t71A lulhA 0.824 YES
ImroA lebyA -0.175 NO

1mroC le6yC 0.434 YES
1hbnB le6yB 0.269 YES
1hbnB le6yB 0.269 YES
1gtdA 1t4aA -1.098 NO

lepOA lupiA 1.798 YES
1g5¢cA 1ylkA 0.837 YES
1lvwA Imp3A 0.470 YES
11xnA 11xjA -0.368 NO

1km2A leixA 0.231 YES
11ssA 11suA 0.403 YES
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InvtA
InvtA
1xhkA
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1fszA
1fszA
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1g0hA
1g0hA
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1g61A
1go3M
1b78A
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110jA
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Figure S1. The ROC curve of the scoring function in discriminating 540 pairs of
ortholog protein sequences accumulated from the testing sets in the 5-fold cross

validation.
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