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A Discriminant Analysis Method for Prokaryotic
Promoter Regions Based on Feature Selection

Promoter identification is an essential task in the research of transcription regulation, but
computational prediction of promoters has been one of the most elusive problems despite considerable
effort devoted to the study. In this paper, a discriminant analysis method based on feature
selection for prokaryotic promoter regions is proposed. In each region, the candidate features of
primary sequence, including content features, signal features and structure features, are calculated
by selecting proper models. Especially for the main conserved signal features, a composite motif
model is adpoted. Through a stepwise selection process, the optimal features are determined from
candidate feature sets and combined as a multidimensional vector, then the vector of combined
features is further used by quadratic discriminant analysis to predict the potential promoter
regions. The algorithm has been trained and tested on E. coli and B. subtilis promoter datasets by
the jackknife method. For E. coli ‘non—coding’ sigma70 promoters, the average prediction accuracy
is 85.8%, and for E. coli ‘coding’ sigma70 promoters and several other kinds of prokaryotic
promoters, their prediction accuracies are also higher than 80%. The results indicate that our
method is a universal algorithm that outperforms most of the existing approaches based on several
performance measurements. Furthermore, the framework of the method is extendable, which can accept
more new features to improve the prediction results efficiently.
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%AW (Prokaryote) ; Azl TR (Promoter identification); &4 (Composite motif) ; 4FMETHiLE
(feature selection); —IFIH T (Quadratic discriminant analysis); JJVJ#k (Jackknife method)



