TR 2R
IPSJ SIG Technical Report

Vol.2017-MPS-113 No.44

Vol.2017-BIO-50 No.44

RIVREESICED<BFREHERY NDO—UFIROIEHOFZEP IV TV X A

PR3 AN TN 3= iy B AV I A

BHRY FIO—IVBRICENT, HHEREEMRY FT—VEHAEDOELILOEEUMSRBH SN, BRI YT
VT W) RUSPXEEES WMDS) A EERAVE FSAN—TEROREESRAESNTE. AFEOMRDERIZLY
TOTFF—LTA FEE NV ERBEERR Y FT7—Y 2 ETHRBEER S Y FT—V (TS 5 DS DEFHE
AEBEL I o =AY, BEFHIEAR Y bT—0 ORBBR, ST TMEERRLGLE, £hRY FT—ODEFERT
Hd. TITEAHRTIE, BRAEERY FT—2(2E T B AHIEERTE ZNICEICERODPEESRICETT S
=®Iz, BEREREOTICRY FI—0 YA XERBIHNEEIE2— Y RT 1V REMAAAEFH-LETILT
YALZEBRFEL, TOAMMEEFMELT.

A fast algorithm for minimum dominating set-based analysis of
directed biological networks

MASAYUKI ISHITSUKA! TATSUYA AKUTSU? JOSE C. NACHER?

Network controllability research has shed light on the importance of combining control theory concepts with complex
networks to identify a driver set of nodes using maximum matching (MM) and minimum dominating set (MDS)
approaches. In particular, recent developments have made it possible to apply MDS approach to large-scale undirected
networks such as proteome-wide protein interaction network. However, many real-world biological networks are
directed such as gene regulatory networks, metabolic pathways and signal pathways. To efficiently examine
controllability features and control categories in large directed biological networks, we have developed a new algorithm
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that includes heuristics to speed up computation as well as to scale up computable network size.
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Figure 1 Pre-processing using proposition 2.3 and proposition 2.4
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215 B (ms)

N RREFIE

1000 1.24 x 10° 5.66 x 103
3000 1.44 x 10° 1.79 x 104
5000 6.21 x 106 4.16 x 10*
7000 1.16 x 107 7.39 x 10*
10000 - 1.45 x 10°
25000 - 1.21 x 10°
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Table 1 Computational time versus network size
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