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Improvement in Accuracy of Affinity Prediction Method Using
Statistics for Shape Complementarity between Proteins

TATSUYA YOSHIKAWA™ TT Kok1 TsukamoTo!
YUICHIRO HOURAIT KAZUHIKO FUKUI'

The protcin is onc of the important matcrials that support a vital activity in vivo. It is understood that the function of these protein
endemics appears by the interaction with other proteins. One of the purposes of PPI is to clarify the life phenomenon, and is paid to
attention also in the ficld of the drug development recently. As results of several preliminary cxperiments, an affinity prediction method
that we proposed tends to give the diffcrent accuracy of results corresponding to the data formation, the data scale and a clustering that
influences the calculation of affinity scores. Especially, in the case of increasing the data scale, the influence of the parameter values of a
clustering method on the prediction accuracy cannot be disregarded. In this paper, we set a BSPPs (Biological Significant Protein Pairs)
prediction problem of high difficulty of which the prevalence ration is 1.19%. And we madec the 144 parameter scts by detecting the 4
key parameters related to the definition of an affinity scorc. As a result of evaluation experiment, our affinity prediction method obtained
27.4% sensitivity, 91.0% specificity, 27.4% recall, 3.53% precision, 90.2% accuracy and 6.25% F-measurc in a parameter set that
F-measure is maximum. The prediction accuracy of this result was about 2.69 times higher than that of 2.32% F-measure in the case of
extracting BSPPs at random. it shows the cffectiveness of optimizing the clustering parameters in the improvement in accuracy of
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affinity prediction method.
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Table 1  Affinity prediction parameters for optimization.
Parameter Value
Di(A) 5, 10, 15, 20
D, (degree) 15, 30, 45, 60
(w,, wy) (0.00, 1.00), (0.05, 0.95), (0.10, 0.90), (0.15, 0.85),
(020, 0.80), (0.25. 0.75), (0.50, 0.50). (0.75, 0.25).
(1.00, 0.00)
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Figure 1  Evaluation results of F-measure in each blocks.
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Figure 2 Detailed results of B7-B9 blocks.
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Table2 Evaluation results of affinity prediction using parameter optimization.

AUC Sens. (=Rec.) Spec. Prec. Acc. F-measure
RzZ5) 0.576 0.500 0.646 0.0200 0.644 00376
1R RE 0.00199 0.0185 0.0189 0.000533 00184 0.000869
thRfE 0585 0429 0715 0.0178 0.712 0.0338
oo 0614 0952 0926 0.0357 0918 0.0625
PD,Dywew) | (545025075) | (5,15025075) | (20,15010090) | (15450.10090) | (20,150.10,090) | (5,150.00,1.00)
2N 0498 0.167 0.171 00133 0.180 0.0262
P(D, Dy wew) | (2030075025 | (2030075025) | (560,0.750.25) (5,15,1.00,0.00) (5,60,0.75,0.25) (5,15,1.00,0.00)
R 0319 125 -118 0.253 -118 0373
EE -1.02 0428 0457 1.01 0457 0.951
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Figure 3  Protein-protein interaction map using parameter
set with maximum F-measure.
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