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A Combined Features Algorithm for Prediction of

E.coli ¢”° Promoter Regions

DU Yao-hua AO Wei NI Qing-shan WANG Zheng-zhi
College of Mechatronics Engineering and Automation National Univ. of Defense Technology Changsha 410073 China

Abstract 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. A new prediction algorithm based
on the combined features for E. coli ¢’ promoters is proposed. According to their location all promoters can be classified into two
classes promoters in non-coding regions and promoters in gene regions and will be processed respectively. In each region the features
of primary sequence including 1 content feature 5 signal features and 4 structure features are combined and defined as a 10 dimensional
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 ¢’’promoter dataset by the jackknife method. The average prediction accuracies for
“ non-coding” promoters and“ coding” promoters are 86.7% and 82.4% respectively. The results indicate that our algorithm
outperforms most of the existing approaches based on several performance measurements. Furthermore algorithm framework is extendable

and can accept more new features to improve the prediction results efficiently .
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Tab.1 The significance of features for promoter regions
Features D? for non-coding promoters D? for coding promoters

Word frequency 3.95 5.67

- 10 motif 2.84 3.30

- 35 motif 0.45 0.56

TSS 0.53 0.57

Extended — 10 motif 0.13 0.10

UP element 0.30 0.74

Roll 0.20 0.60

Tilt 0.11 0.10

Twist 0.44 0.61

Free energy 0.42 0.85
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Tab.2 Prediction results of E. coli ¢’° promoters in the jackknife test
Non-coding region promoters Coding region promoters
Negative datasets
Sn Sp cC AC % Sn Sp cC AC %
1 0.91 0.84 0.74 86.8 0.82 0.87 0.69 84.5
2 0.91 0.84 0.74 86.7 0.80 0.84 0.65 82.4
3 0.92 0.84 0.74 87.1 0.80 0.83 0.63 81.7
4 0.91 0.83 0.73 86.1 0.82 0.81 0.62 81.0
5 0.91 0.84 0.73 86.6 0.80 0.86 0.68 83.8
6 0.91 0.83 0.73 86.5 0.82 0.82 0.63 81.7
7 0.91 0.83 0.73 86.4 0.80 0.80 0.61 80.3
8 0.91 0.83 0.73 86.4 0.80 0.83 0.63 81.7
9 0.91 0.86 0.76 88.0 0.83 0.86 0.69 84.5
10 0.92 0.83 0.73 86.3 0.80 0.84 0.65 82.4
Average 0.91 0.84 0.74 86.7 0.81 0.84 0.65 82.4
10 Sn Sp 0.91
0.84 AC 86.7% Sn Sp 0. 81
0.84 AC  82.4%
2.3
3 + SVM 9 + SVM
RegulonDB
+
QDA 3
3

Tab.3  Prediction results for non-coding promoters based on different methods

Method Sn Sp cc AC %
Combined features + QDA our work 0.91 0.84 0.74 86.7
Sequence alignment kernel + SVM 0.81 0.81 0.63 81.4

Zone likelihood + SVM 0.67 0.84 0.56 77.5
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