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Function Prediction Based on Grain Protein Sequence and PPI Network

WANG Yu', LIU Jing", GUAN Xiao*, CUI Shuanglong', TANG Xinghua'
(1. School of Information Engineering, Shanghai Maritime University, Shanghai 201306, China; 2. School of
Health Science and Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: There are many unannotated proteins with unknown functions in cereals, which are
difficult to be verified by experiments. However, computational methods have become one of the
mainstream methods to evaluate the functions of the cereal proteins. In this study, maize, wheat,
indica rice and japonica rice proteins were studied, and their structural domain interaction
information was obtained from the related databases. The protein-protein interaction information was
obtained and the protein-protein interaction network was constructed, starting from the relatively
stable domain information of protein and combining the AdaBoost algorithm. Combining it with the
biomolecular structure similarity network obtained by blast, the functions of the cereal proteins were
predicted based on the cooperative classification and multi-layer perceptron algorithms. Results
showed that both of cooperative classification algorithm and multi-layer perceptron algorithm could
accurately predict the functions of the proteins. Moreover, collaborative classification algorithm
showed a better recall rate, whereas multi-layer perceptron algorithm showed a better accuracy. This
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Table 1 UniProt search conditions
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Fig. 2 Indica rice protein interaction network
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Table 2 AdaBoost prediction results of the interaction
relationship between the domains

AFE (Indica) 0.8579 0.7627 0.6145  0.6807
H 7 (Japonica) — 0.9782 0.9606 0.9711 0.9658
£ K (Maize) 0.8625 0.6875 0.6471 0.6667

INZE (Triticum
aestivum )

0.9533 0.9516 0.8565  0.9016

R3 AMEBRYEMUER

Table 3 Prediction results of grain protein function

NGRS oy 0.077 2
MLP o 0.016 3
IZAERES 0.077 7
£=0.2
MLP 0.016 0
_ AERAES 0.077 0
HIAE (Indica) k=0.3
MLP 0.017 0
NGRS 0.076 3
k=0.4
MLP 0.018 8
IR 432 0.077 6
k=0.5
MLP 0.019 4
bl 432 o1 0.026 0
MLP o 0.012 0
NGRS 0.025 9
£=0.2
MLP 0.012 0
A NGRS 103 0.026 1
(Japonica) MLP o 0.012 5
NGRS 0.026 0
k=0.4
MLP 0.012 7
bl 43 2% 0.026 6
£=0.5
MLP 0.013 4
NGRS o1 0.005 9
MLP o 0.006 9
bl 43 2% 0.005 9
£=0.2
MLP 0.006 8
NGRS 0.005 2
E K (Maize) k=0.3
MLP 0.006 6
b 43 2% 0.004 5
k=0.4
MLP 0.006 5
GRS 0.003 9
£=0.5
MLP 0.006 5

0.642 9 0.922 8 0.228 1 0.742 0
0.910 8 0.983 6 0.598 7 0.665 8
0.641 4 0.922 3 0.226 1 0.742 0
09115 0.983 9 0.605 2 0.665 8
0.642 5 0.923 0 0.227 5 0.743 9
0.905 2 0.982 9 0.579 7 0.668 2
0.630 1 0.923 7 0.212 7 0.671 3
0.904 1 0.981 1 0.550 2 0.548 9
0.622 5 0.922 4 0.205 9 0.623 8
0.897 3 0.980 5 0.537 0 0.501 1
0.707 0 0.974 0 0.367 4 0.613 9
0.914 5 0.987 9 0.538 1 0.479 8
0.707 4 0.974 1 0.368 1 0.613 9
0914 5 0.987 9 0.538 1 0.479 8
0.707 5 0.973 9 0.361 8 0.630 0
0914 4 0.987 5 0.522 0 0.475 7
0.700 6 0.974 0 0.362 7 0.601 8
0914 3 0.987 2 0.509 2 0.420 2
0.691 2 0.973 4 0.346 7 0.561 5
0.910 8 0.986 5 0.474 7 0.364 7
0.829 4 0.994 1 0.678 4 0.723 4
0914 7 0.993 1 0.533 8 0.248 6
0.829 4 0.994 1 0.678 4 0.723 4
0.914 7 0.993 1 0.534 3 0.245 1
0.859 7 0.994 8 0.728 2 0.777 0
0917 8 0.993 3 0.583 7 0.225 9
0.868 2 0.995 5 0.737 3 0.789 3
0.920 8 0.993 4 0.645 5 0.178 6
0.879 2 0.996 1 0.756 2 0.806 1
0.919 1 0.993 4 0.666 7 0.136 6
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Table 4 Comparison of cereal protein prediction functions using collaborative classification algorithm
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Fig. 6 Results of collaborative classification of Indica rice (left) and MLP (right)
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Fig. 7 Results of collaborative classification of japonica rice (left) and MLP (right)
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Fig. 8 Results of collaborative classification of Maize (left) and MLP (right)
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