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Abstract: Predicting protein subcellular localization from primary sequence is crucial to genome annotation, protein
function prediction, drug discovery and etc. Extreme learning machine is an attractive learning method in recent years.
This paper explores the potential of extreme learning machine for protein subcellular localization prediction. For this, a
new feature selection strategy is established first. By utilizing the feature selection strategy, each primary sequence can
be expressed as a 25-dimensional numerical vector. Furthermore, some numerical comparisons of Support Vector Ma-
chine with new features, Extreme Learning Machine with new features and another existing Support Vector Machine
method with Pseudo amino acid composition features are given on 852 mycobcterial proteins data. The data arises from
Swiss-Prot 48 database and belongs to four different classes. Results of five cross-validation for 852 protein sequences
show that ELM with new features achieves the best accuracy. It achieves 97.2% accuracy, SVM with new features ob-
tains 96.4% accuracy and SVM with Pseudo amino acid composition features displays 95.2% accuracy.
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Table 2. Resultsfor four protein data setswith 80% identity
% 2. AH 0% —BEMNEARBIENTTHEER

75 #:(Prec., MCC(%))

AR SVM-PseAAC SVM-AAC-H ELM-AAC-H
Cytoplasmic 83.8,74.5 89.9, 80.4 90.3,81.3
Integra-membrane 84.5,71.5 92.1,85.2 92.1,84.3
Secretory 69.2,47.9 66.7,72.3 69.4,77.2
Membrane-attached 64.9, 62.7 60.0, 65.4 64.0, 66.5
S UERZE (Ace, %) 82.2 87.1 87.8

Table 3. Comparison results of total data sets
=3 BEMNES ELERER

J71%(Sens., %)

Sl SVM-PseAAC SVM-AAC-H ELM-AAC-H
Cytoplasmic 96.8 90.0 96.7
Integra-membrane 94.8 98.8 98.2
Secretory 85.7 84.0 88.0
Membrane-attached 96.7 96.7 97.6
SEIIHERI R (Ace, %) 95.2 96.4 97.2

Table 4. Computational cost of each method
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ELM-AAC-H IE+ HH™,H e R™ o(L) 1
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— B HIRET T IR L EGRATI ELM AAE R B RE
Y E AL TR O Sy . TR 2 R 3 IZE SRR A,
xR 80% —FUPE L 5 7 I FI 8RS 852 Sk Ui R
FLB T 515y AE 20 i e AL TS, SR SVM 71k
FOHTRFIESE ORI 1 HERA 2R 53 1 87.1%A1 96.4%,
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