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Prediction of protein subcellular locations by similarity comparison
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Abstract: [Objective] A new subcellular location prediction algorithm is proposed that provides
basis for further experimental study of protein biological function. [Methods] Nearest neighbor
classification algorithm improved by Blast comparison is used to predict the protein subcellular
locations by three sequence features including amino acid composition, two peptides and pseudo
amino acid composition of protein sequence. [Results] Through Jackknife test, on data set CH317
the success rates of 3 characteristics were 91.5%, 91.5% and 89.3%, on data set ZD98 success rates
were 93.9%, 92.9% and 89.8%. [Conclusion] K-Nearest Neighbor algorithm improved by Blast
comparison is an effective method for predicting subcellular locations of proteins.
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Table 1 The predictive results by Jackknife test on data set CH317

Sensitivity (Sn) Specificity (Sp) Correlation coefficient (MMC)
Class (%) (%) (%)
AAC PseAAC Dip AAC PseAAC Dip AAC PseAAC Dip
. 96.4 93.8 94.6 90.0 92.9 89.1 89.0 89.4 86.8
Cytoplasmic
94.5 92.7 89.1 96.3 92.7 96.1 94.4 91.1 90.9
Membrane
. . 88.2 91.2 79.4 93.8 91.2 100 89.8 90.0 87.9
Mitochondrial
82.4 70.6 76.5 100 92.3 100 90.3 79.7 86.8
Secreted
78.8 88.5 80.8 91.1 92.0 100 81.9 88.2 88.1
Nuclear
Endoplasmic 95.7 95.7 97.9 86.5 88.2 70.8 89.3 90.3 79.8
reticulum
91.5 91.5 89.3
Total
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Table 2 The predictive results by Jackknife test on data set ZD98

Sensitivity (S,) Specificity (Sp) Correlation coefficient (MMC)
(%) (%) (%)
Class
AAC PseAAC Dip AAC PseAAC Dip AAC PseAAC Dip
. 97.7 97.7 95.3 95.5 95.5 89.1 93.7 93.6 85.4
Cytoplasmic
86.7 86.7 83.3 100 100 96.2 90.4 90.4 85.2
Membrane
. . 100 100 84.6 81.3 76.5 84.6 88.5 85.3 82.1
Mitochondrial
91.7 83.3 91.7 91.7 90.9 84.6 90.4 85.2 86.2
Other
93.9 92.9 89.8
Total

% 3 Jackknife 1238 CH317 EE /AL R LR (U, %)

The predictive results of different methods by Jackknife test for data set CH317 (sensitivity, S,, %)

Method Cy Me Mi Se Nu En Total
ID* 81.3 81.8 85.3 88.2 82.7 83.0 82.7
K FKNN’ 93.8 92.7 82.4 76.5 90.4 93.6 90.9
PseAAC_SVM° 93.8 90.9 85.3 76.5 90.4 95.7 91.1
DF _SVM‘ 92.9 85.5 76.5 76.5 86.5 93.6 88.0
Mul_SVM® 94.6 90.9 93.8 70.6 88.5 95.7 91.2
G 92.0 92.7 82.4 76.5 90.4 93.6 90.5
PSSM_SVM
BLAST BLAST Prediction 89.3 87.3 79.4 76.5 76.9 89.4 85.2
Our 96.4 94.5 88.2 82.4 78.8 95.7 91.5
*  Chen (2007) * Ding K (2008) ¢ Lin
(2009) ¢ Zhang (2009) © Liao
(2011) © Yao (PSSM) (2014). ID Increment of diversity
FKNN Fuzzy K nearest neighbor K PseAAC_SVM Pseudo amino acid composition and SVM
DF_SVM Distance frequency and SVM Mul_SVM
Multi-feature fusion and SVM PSSM_SVM PSSM and SVM

Note: * comes from Chen, by using increment of diversity method (2007); ® comes from Ding, by using fuzzy K nearest neighbor method
(2008); © comes from Lin, using SVM by pseudo amino acid composition (2009); ® comes from Zhang, by using distance frequency method
and SVM (2009); ° comes from Liao, by using multi-feature fusion method and SVM (2011); " comes from Yao, by using PSSM and SVM
(2014). ID: Increment of diversity method; FKNN: Fuzzy k nearest neighbor method; PseAAC SVM: Pseudo amino acid composition and
SVM method; DF_SVM: Distance frequency and SVM method; Mul_SVM: Multi-feature fusion and SVM method; PSSM_SVM: PSSM
and SVM method.
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Table 4 The predictive results of different methods by Jackknife test for data set ZD98 (sensitivity, S,, %)

Method Cy Me Mi Other Total
Covariant® 97.7 73.3 30.8 25.0 72.5
AAC_SVM® 86.0 90.0 100 100 90.8
BC* 95.3 90.0 92.3 66.7 89.9
D¢ 90.7 90.0 92.3 91.7 90.8
PseAAC SVM°® 95.3 93.3 92.3 83.3 92.9
DF_SVM' 97.7 96.7 92.3 75.0 93.9
95.3 93.3 84.6 91.7 92.9
PSSM_SVM#
BLAST BLAST Prediction 93.0 73.3 84.6 83.3 84.7
Our 97.7 86.7 100 91.7 93.9
*  Zhou (2003) ° Huang (2005) © Bulashenvska
(2006) ¢ Chen (2007) ° Lin (2009) F
Zhang (2009) ¢ Yao (PSSM) (2014).
Covariant Covariant discriminant function AAC SVM  Amino acid composition and SVM
BC Bayesian classifier ID Increment of diversity PseAAC_SVM
Pseudo amino acid composition and SVM DF_SVM Distance frequency and SVM

PSSM_SVM PSSM and SVM

Note: * comes from Zhou, by using covariant discriminant function (2003);” comes from Huang, using SVM by amino acid composition
(2005);° comes from Bulashenvska, by using bayesian classifier (2006); ¢ comes from Chen, by using increment of diversity method
(2007); © comes from Lin, using SVM by pseudo amino acid composition (2009); © comes from Zhang, by using distance frequency
method and SVM (2009); & comes from Yao, by using PSSM and SVM (2014). Covariant: Covariant discriminant function method,;
AAC _SVM: Amino acid composition and SVM method; BC: Bayesian classifier method; ID: Increment of diversity method;
PseAAC_SVM: Pseudo amino acid composition and SVM method; DF_SVM: Distance frequency and SVM method; PSSM_SVM:
PSSM and SVM method.
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