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Fig. 1 The tree-like distribution of residues based on substitution scores for

subset from BLOCKS database with clustering percentage setting as 50 %
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Fig. 5 AUC values versus the number of letters N in
reduced alphabets

Detailedly, the plots in figure are obtained by three kinds of word length:

(a) L=1, (b) L=2, (c)L=3, and three algorithms: Euclidean (Eu), Standard

Euclidean (Se), Kullback-Leibler (Ku). li—M: Eu; O—O: Se; A—A:

Ku.
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Simplification of Protein Sequence and Alignment-free Sequence Analysis®

LI Jing, LI Feng-Bo, WANG Wei"™
(National Laboratory of Solid State Microstructure and Department of Physics, Nanjing University, Nanjing 210093, China)

Abstract Alignment-free comparison is a recently developed method for sequence alignment, which has high
computational efficiency and suitable to the low identical sequences. Alignment-free comparison was successfully
applied in the DNA analysis. However, the accuracy of analysis is not high when it was applied in protein analysis
because the complexity of protein is larger than DNA by consisting of 20 types of residues. Thus, residues are
clustered into a few groups based on their similarity of physicochemical features. Using such simplified alphabets,
the complexity of protein sequences is reduced and at the same time the key information encoded in the sequences

remains. Therefore, the accuracy of alignment-free comparison is improved.
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