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Improvement of the classification performance

in all-to-all protein-protein interaction prediction system

MAsAHITO OHUE,! YUsukE MATSUzAKI, !
YURI MATSUZAKIT! and YUTAKA AKIYAMAT!

The elucidation of the protein-protein interaction (PPI) network is an impor-
tant problem in the understanding of the cellular system and structure-based
drug design. Our previous PPI prediction system was based on maximum scores
of the protein-protein docking (PPD) pairs and the number of cluster members
with the clustering. However, improvement of the technique was required to
improve prediction precision for the system with large number of proteins. We
developed a classification model by machine learning technique from a result of
the PPD and improved precision of a PPI prediction.
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Fig.1 All-to-all protein-protein interaction prediction by protein-protein docking
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Table 1 List of 23 protein complex subset
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Table 2 List of PPD Benchmark 2.0 protein complex dataset and subset for validation
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Table 3 Correlation coefficient r;; of S1—S100 (extracted)

S1 So S3 Sy Ss Se Sr Ss So S10
S1 1.000

Sa 0.759 1.000

S3 0.775 0.972 1.000

Sy 0.772 0.963 0.989 1.000

Ss 0.778 0.955 0.983 0.994 1.000

Se 0.782 0.954 0.981 0.991 0.997 1.000

Sz 0.782 0.951 0.978 0.988 0.994 0.998 1.000

Ss 0.785 0.948 0.975 0.986 0.992 0.995 0.998 1.000

So 0.784 0.946 0.974 0.984 0.990 0.994 0.996 0.999 1.000

S10 0.785 0.946 0.973 0.983 0.989 0.993 0.995 0.998 0.999 1.000
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Fig.2 A relative frequency of z-score for maximum score S; (density estimated)
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Table 4 List of values to use for performance evaluation
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TP (True Positive)
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2-recall-precision
recall4precision

3.6 F'-score vs. Fj-score
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05 23x23000000000
Table 5 Result of 23x23 interaction prediction

n-method Logit 3 Logit 4
TP 6 21 21
FP 51 184 123
FN 17 2 2
TN 455 322 383
precision 0.105 0.102 0.146
recall 0.261 0.913 0.913
F'-score 0.150 0.184 0.251
F3-score 0.245 0.679 0.743

age factor *'v» = 0500000000 50000

0 5000 LogitBoost 0 n-method D00 O0O0D0OO0O0O0O0O0OOOOOCOODODODODO
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4.3 two subset cross validation
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06 84x84 000000000
Table 6 Result of 84 x84 interaction prediction

n-method | AEP*? | Logit 3 | Logit 4

TP 9 - 66 66
FP 1008 - 3129 2456

FN 75 - 18 18
TN 5964 - 3843 4516
precision 0.009 0.035 0.021 0.026
recall 0.107 0.274 0.786 0.786
F'-score 0.016 0.062 0.040 0.051
Fj-score 0.095 0.253 0.545 0.584

07 000O0O00O0O0OOOOOOO

Table 7 Result of interaction prediction by cross validation

training=A, test=B training=B,test=A
Logit 3 Logit 4 Logit 3 Logit 4
TP 11 17 11 14
FP 561 580 484 484
FN 31 25 31 28
TN 1161 1142 1238 1238
precision 0.019 0.028 0.022 0.028
recall 0.262 0.405 0.262 0.333
F-score 0.036 0.053 0.041 0.052
Fj-score 0.201 0.308 0.208 0.265

028700poo0o0ooobooooooboooooooooooooobooOoooDoboOoo
goboooooooooooobbo 200000000 booobOooDbDOoOobOoOoboOoDo
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