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Abstract: Single residue substitution crystal structures were extracted from Protein Data Bank (PDB) to
construct a non-redundant test set, which was used to assess two homology modeling structure predic-
tion tools, SWISS-MODEL and MODELLER. The results indicate that the two methods perform well in
overall structure prediction (RMSD<0. 5A) . however, they fail to predict the mutants that own signifi-
cant structural changes (A_RMSD>1. 58) upon residue substitutions. The two methods perform better
in mutations of embedded residues and mutations between polar residues. Although it is a small fraction
of residue substitutions (<<5%) that lead to significant conformation changes, they may play important
roles in loss or gain protein functions. Therefore traditional homologous modeling methods are not ap-
propriate for predicting such protein structures. There is urgent need to developing more powerful pre-
diction methods.
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Fig. 2 Assessment of SWISSMODEL.
A: A_RMSD and M_RMSD distribution. B: M_RMSD between positive set and negative set. C: M_RMSD of
different types of amino acids. D: Heat map of M_RMSD on pairs of amino-acid classifications. The darker the
color, the larger the value of M_RMSD. * % % indicates P-value <<0. 005.
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Fig. 3 Assessment of MODELLER
A: A_RMSD and M_RMSD distribution. B: M_RMSD of positive set and negative set. C: M_RMSD of
different types of amino acids. D:; Heat map of M_RMSD on pairs of amino-acid classifications. The darker
the color, the larger the value of M_RMSD . * % x indicates P-value <<0. 005.
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Fig. 4 Comparison of the predicted structure (Light grey) and the crystal structure (dark grey).
Sticks indicate the mutation site. A: Mutation from 1{ldA. pdb 57 Thr to 5ullA. pdb 57 Gly, M_
RMSD=0. 785 A. B. The mutation of lczhA. pdb 58 Gly to lofvA. pdb 58 Asn, M_RMSD=
0.503 A.
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