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Improvement of the Accuracy for Protein-Protein Interaction
Network Prediction Based on Tertiary Structural Information

YAMAMOTO KOHEI!

OHUE MASAHITO!2

ISHIDA TAKASHI'! AKIYAMA YUTAKA!

Abstract: We have developed a method to predict protein-protein interaction based on docking calculation
for getting information of protein-protein interaction networks. In this study, we propose a new method to
predict a protein-protein interaction network. Our proposed method uses not only the docking results of
a pair but also the results of the other protein pairs including a protein of the target pair. With the new
method, we succeeded to improve the accuracy of the prediction of protein-protein interaction networks.
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Fig. 1 An example of a PPI network. (from [1]. )

000000000000 4,5, [6, [J0000o0oo
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00000000000010100000000000
0000000000000000000000 PPIOO
000000000000000000O00PPIOOOO
0000000000000000000
0000000000000000000000000
00000000000 PPIDOOOOOOOOOOOO
00000000PPIDOOOOOOOOOOOOOOO
00000000000000000000000 PPI
000000000000 100000000000000
000000000000C, =4950 0000000000
00000000000000000000000000
00000000000000000 PPIODOOOOOO
0000 MEGADOCK[8|DODODOOOOOOODOOO0DO
000000 PPIODOOOOOOODOOOOOOOOON
00000000000000000000000 PPI
0000000000000000PPIOOOOOOOO
0000000000000000000 PPIOOOOO
0000000000000 PPIOOOOOOOOOO
00000000000000000000000000
00000000000000000000000
0000000000000000000000000
00000000000000000000000000
00000000000000000000000000
00 PPIDOOOOOOOOOOOOOOOOOOOOO
00000000000000000000 200000
0000000000000000000PPIOOOOO
000000000000000000000

© 2012 Information Processing Society of Japan

Vol.2012-MPS-91 No.14
Vol.2012-BIO-32 No.14
2012/12/6

]
T |
| ‘ A

02 0000000 pPPIOOOOOOOOOOOCOODOOOO
ooo

Fig. 2 An example of a PPI network matrix obtained from

apotosis PPI network.
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Fig. 3 A flow of PPI prediction based on protein-protein dock-

ing calculation.
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Fig. 4 Basic idea of our proposed method. The method trusts

specific interactions shown in the right figure.
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Fig. 5 A result of all-to-all PPI prediction with the previous

method. Each cell means each protein pair and diago-
nal cells are “true” interaction pairs. Colored cells are

predicted as “positive”.
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Fig. 6 Calculation method for proposed evaluation value. The

method uses the docking results of any pair including

the receptor or ligand of a target pair.

coooboooooocoobooooooboOooobooooo
ooooooooooooooOoooooo “ooooo
o”000000000000COOCOODOO

4. 00O

gobooooobooooooooooboooooogoo
ooooooooooocoboboboooooooooooon
coboooobooooboooobooooooboooon
O0O0OMatsuzaki 0000000000000 4000

© 2012 Information Processing Society of Japan

Vol.2012-MPS-91 No.14
Vol.2012-BIO-32 No.14
2012/12/6

| DML | | BLVETEEEEH |
E, PO
EZ
Ey — pan
E, PEretwork = .
Tall
)
E, Hall = 21:51 :
_ i (B — pan)?
Tall = = 5
E5

07 0U0000OO0OO0OO0OO0OOOOOOOOOOOOOODOODODOO
gooboobooooboobooooboobooooooo
ooooooood

Fig. 7 Calculation procedure of the proposed method. PPI

evaluation values for each pair are calculated by the
previous way, then new evaluation value is calculated

based on those values.
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Fig. 8 The average f-measures for the previous method and
the proposed one (with MEGADOCK).
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Fig. 9 Comparison between the results of PPI prediction by

using previous and proposed method.
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Fig. 10 The average f-measures for the previous method and
the proposed one (with ZDOCK).
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Fig. 11 Prediction results for the PPI network of E.coli chemo-

taxis pathway. Colored cells correspond to the “true”
interaction. The cells marked by asterisks are pre-

dicted as “positive”.
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