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This thesis is concentrated in developing a motif-based protein sequence representation
for enzyme function classification. The main objective of this thesis is to propose a new protein
sequence representation called reactive motifs. Reactive motifs are motifs that are related
directly to enzyme functions and are generated from binding and catalytic sites. Main challenge
is a lack of data (only 3.34% data available of all enzymes) at binding and catalytic sites to
generate reactive motifs. Therefore, a method that combines statistics and bio-chemistry
background knowledge is proposed to generate and improve reactive motifs. Statistics are used
to extend binding and catalytic sites data. Bio-chemistry background knowledge such as
Taylor - Venn’s diagram and BLOSUMG2 are used to improve the quality of the reactive motif
elements. The concept of mutation control is introduced, which uses amino acid substitution
groups to generate maximal amino acid substitution groups. Mutation control operations are
described and formalized using concept lattice. Sensitivity, precision, specificity, and coverage
measures are used to assess the quality of the discovered reactive motifs. Experimental results
show that the discovered reactive motifs provide better quality in terms of sensitivity and
coverage compared to PROSITE expert-based motifs. To assess the accuracy in enzyme
function classification, the reactive motifs are used as input to the C4.5 learning algorithm.
Experiments using reactive motifs as feature predict enzyme function with 72% accuracy

compared with 67% accuracy using PROSITE motifs.
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