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Adapting the biological prior knowledge to
the gene regulation network inference using Module Bayesian Network

KoHEr TAKI,* YOICHI TAKENAKAT and HIDEO MATSUDAf

The gene regulation networks are directed graph expression of gene regulations. Because
the amount of expression profile’s samples is rarely enough to robustly learn dependencies
of a large number of genes, any methods have not succeeded in a precise inference of gene
regulation network. In this research a gene regulation network is infered by modeling to
Module Bayesian Networks, which are introduced the notion of module in which variables set
has the same dependency, and a module scoring method is proposed so that infered module’s
genes have the similar annotation of prior knowledge. A performance of proposed method is
evaluated on the actual gene expression profile.

1. 0o 0aod

gooooooboooboobobooooboo, o
goooooboooooooboooboooboo,oooo
goocoboooooboooooooboooboo,oo
obooo,0000o0oobobooooo0oooooooo
goooooo.boooboooboboooobo
goboooo,booooobooobooocooboooobob
gooo,00o0oooocooobooooo,uoo
gooobooooboooooobooboooooooooboo
ogoo,oboooooooooboooooobon.

ooboo,000000000000000000
gooooooo,0bobooboobobbbooooo
goboooooooooooo.oooooooao
gooocoo,coobboobooooboocooooo
gboboooobooooooo. oooooboooooo
goooo,booobooobooocoboboonooonoo

t0000 D000000000 oDooOoooooo
Department of Bioinformatic Engineering, Graduate
School of Engineering Science, Osaka University

0730

00000o0oo0oooooooooooooog,
Ooodooobooooooooobooooooon
00000, 00000 Boolean Network 0 00O 0O
ooooooooooooooo.

O000oO0opoooO0, ooooouoooooo
Boolean Network 000000, OOOOOOOO
00 Boolean Network 0 000000000 0ODOO.
000000000, Boolean NetworkO OO O OO
ooo0O,00000000000goOodooog
J000000000000 Module Bayesian Net-
work(O O Module BN) DO OOO0OOO0O0O0OOOO
0000000, 000000000o00oOooooo
oooooood.

000,Module BNOOOOOOOOOOOOOO
gooooo,0000bo0o00o0oooogooog
00000000.0000DOoOooOoooooOooon
00000, 000000000000000000
0,000 000000000000 000O000O0g
J000D0O00OD0ODO. 000 Bayesian Network
000o00o0ooooooooo,0o0ooooooon
0000000000000, Module BNOOOO


研究会Temp 
社団法人 情報処理学会　研究報告IPSJ SIG Technical Report

研究会Temp 
2003－MPS－46　　(19)

研究会Temp 
2003／9／19

研究会Temp 
－73－


gooooobooobooooobo,bobooooboooDo
gbooooooooobbooooooooo.oboo
goooo,00o0b00b0oc0oobobobocooboooaon
goooo,oooooboooooocoobooon.

2. 0000000 O0OD00OOODO Module
Bayesian Network

2.1 JOdO0Oooooooooo
goboboooboboobobbooobo,oooo
0000 DNAOOOOOOODODOoOOoOooooooo
Oo00. 0oobooooooooooooboooo,
D00D0O0OO0DNAOOOOOD mRNAOOOOODO
J00oD0o00oooo. 0000 DNADODOOO
mRNAOOOOOOOOOOOOOOOOOO,O00d
000000000000 GeneChipO OOOOO.
goo0ooooooooog,boooooooo
go0ooooooo,boboobooo0obobooOoono
oooooo,(ooxOO0)ooooooooo.
goobO,bbbo0bobooobobooobobono
ooooooooooao.
goooooog,booooobooobooono
goooooOooooDooobOboooobooooa
Ooood,000doooooboooooooo. o
goooboobobobooooboobobobo,on
gooooooboooooboooboooooboo,
goooooobooooobboobo.boog
0,00000000000000, Module BNOO
ooooooood.

2.2 Bayesian Network [1 Module BN
Bayesian Network O Directed Acyclic Graph(O
0 DAG) O Conditional Probability Table(O O
CPT)0D0OODO0ODO,0000000DOODOO
000000000 (0 1(a)). 0D0O DAGOOODO
10100000,0000000000000 DAG
goooooodoboooobobOoooo. oo X,
o00o0oob Xx;000000000000,00
X; 0000000 Xx; 0000000000000
Oo00.0oddoooooobooooooog
0000000, 000 X;00000 CPT 0%, O
goooooooboo.

0O 1(a) O Bayesian Network D OO 00O, OO
wXyzO0OOOOOoOooooooooo. XOow
0,Z0 X,YOOOOOOOOOOOOO, DAGO
goboo0o0oO0o000oDbD. Ob XODboooooo X
OCPTOxOOODDODOO,00WDOOOOOOO
70%0 00000 X0 1000,00wW0O 1000
00 80% 0000 000000ooooooO.
Module BN O, O000O0O0OO0OOOOOOOO
000 Bayesian Network 0 0000 O0OO0O0ODO
(0 1(b)). Module BNOOODODODOOO MO

V={W,X,Y,Z}
E={(W,X),(X,2),(Y.2)}

V={V.WX,Y,Z}

E={(W.X),(W,Y),(X.2)}
M={{V.W} {X.Y}{Z}}

Ov

W=0| W=1
30% | 80%
70% | 20%

- |o %<

(a) Bayesian Network G=(V ,E)

(b) Module BN BM=(G,M)
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Fig. 1 example of Bayesian Network and Module BN
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Fig. 2 example of hierarchy of Gene Ontology
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Fig. 3 fraction of the number of the cases of matching
GO terms belonging to the same module
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