Vol.2011-BIO-24 No.12
gooooooood 2011/3/11
IPSJ SIG Technical Report

guoouobbooooobbbgooooob
gooooood

O o o ot o O Ootl

gobooooooooooooooOoObObOO0oOoOoOoOOOOOOO0O000004d
gdoooooooooooobooOooOoooooooooOoOObObOOOoOooooo
go0oooooooooOoOobooooo0oooooooooooOoOOoboboOoOooooo
goooooooooooOoOooOOo0O000oooooooooOoObbobo00o00o0o
gooooooooooooobooOoOoOoooboooooooOoOOObOOOoOoOoOoa
goooooooooooooobooooooobooboboooooooo

Global Network Alignment using Graph Summarization
for Comparison Gene Function

A1KA TERADA'! and JuN SEsgf!

By comparison of gene networks between species, gain-of-functions in evolu-
tional process might be found. Existing methods to compare networks focus
on local network structure, and suitable for finding changes in small modules
such as complexes. However, global change such as network alteration among
modules may have been caused evolution. To find such global change of net-
work, we introduce a novel method to compare gene networks. We applied our
method to networks observed from C. elegans and D. melanogaster, and found
that network structure related to growth are highly conserved while networks
related to high-order function have little conservation.
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Fig.1 Example of given networks and aligned summary graphs.
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Fig.2 NMI score and J(C) according to wy.
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O0000000000000000000000000000 100000000000
cVo ¢ onoooooooooooooonoo ¢Wo G20 Ep 0000r% 000
000000000000 000000000

00000000000 0000000000000000000000000000
000000000 00000000000000000000000000 (NMI OO
D)2 oooooooooooo ¢V o P 0000000000000 00ooon
0ONMIOOOOOOOOONMIOOOOOOOOOOOO0O000O0000000000
D0000000000 60000 Ja(C)=1-Ax(C)00000000000O00O0
0000000000 1.000000000 00000

00000000 wi 0 w, 000000000 O0r0 010 030000000000
00000000 20 wy 0000000000w,=100 w; 00000000000
0000 30 wi=1.0000w, 000000000000000 20 x00 w;, 000
30x00 w, 0000000y0O00 2003000 NMIOOOO Ja(C)OOOOO
0000 Ja(C) O Alignment Score 0000000

020 030000000000000J4(C)000 w0 w, 000000000
00000000000000000000000000NMIOOO0O00000000
0wl w 00000000000000000000000000000 »=0.3000
w 0w, 0000000000000000000O0DOO0OOO000O0O0000OO00

(© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

o o
- —e— ALICE(w1=1.0, w2=1.0) -
N —o— ALICE(W1=0.75, w2=0.75) o B/@/e/e
2 4 —— METIS . S
1<)
o © Q ©
- T § o G\\e/e
%] = \’/
5 < | E < |
b4 = E) o
<
- P —o— ALICE(w1=1.0, w2=1.0)
— ‘ ‘ 4 —6— ALICE(w1=0.75, w2=0.75)
_ o | — METIS
e T T T T e T T T T
0.0 0.1 0.2 0.3 0.0 0.1 0.2 0.3

r (noise level) r (noise level)

04 0DO0O0O0O0O0OO0O0OO0 NMIOOOOOO 05 0O00000000O0 Ja(C)DODODO

Fig.4 Change of NMI score with respect to adding Fig.5 Ja(C) value with respect to adding noise.

noise.

oobob v 0w, O00000D0O0O0O0OO0O0D0000 w1 0w O0O0000OO0O0OOOO
gooobooooooooooooooooboooooooooooooboobooooDbono
ooboooobooobooooboooooo
O0O0DALICEODOOOOOO0OOOO0OUOOOO0OOOO0O0OOOOOOOOOOOo
OO000oooo00ooo00oOo0o0ooo000oCc0U00OO0OOALICEOOODDOO
wr=w2 =100 w1 =w,=0.75000000000000000000000000O
00000000000 METIS? 00000000 4000000 NMIOOOOOO
50 J(C)UoOoOoUooooooooU 00000000 r0O00D0OO0ODODOOOO
OONMIOOOOJ(C)OUOOUOOUOOOO0ODOO00D000D00D0O0O0OU0OALICEODOO
METISOOOOOOOO0OO00O00O000O00O0OALICEOOOOOOODOOOOOOOO
r=010000 NMIOOOOOOOOOOOOO0OOJ(C)O wi =1.00we,=10000
O0o0oUooooU0ooUor=020000 J(CO)OOOOOO wy =1.00we =1.0
O0000000O0ONMIOOOO0 wi =075, w,=07500000000000000
000 METISOOOOOODOOOOOOOOOOOODOO0OOO0O0000 w0 we O
goboooooboooooboooobooooooboooobooooooobooOoooboooo

Vol.2011-BIO-24 No.12
2011/3/11

6. Uooaood

Os500000000000000000O0DODODO00O00000O0O0DODOODODOOOOQg
d0ooo0o0o0oU00oooooooooooooooooooooooooooo

00000000000000 iReflndex? 0000000000000O00O000O0O
000 HomoloGene'® 0000000000 ODOOOOOOODOODON 4,09800
9280 000000O0O0O0ODODO B81300 21,1470 000000 DOOOCOODOOO 966
goooo

O000D0O0OO0OO0OOOALICED METIS? 0000 100000000000000ALICE
ooboood0 ww 0w, OODOOO 10000000

00000 Ja(C)OOOUOOUOOOUOALICE O 0.6010 METISO 0.506 D000
ALICEODODOOO0OODO0OODOOOOO0O0OODOOOOO0O0OODOOOOg 6 00ALICE
0000000000000 00D0O00000000000000000000ooooOon
0000000000000 0000000000000000000DOO0000ooOoOo0OOn
00000000000000000000000000000o00oooOOoooooooon
0000000000 0000 ID0O00O0cel00000dme 0O0O0O0OOOOOODOO
0000000000000 DO00000000000000DO0O0000000000 120
0000000000000 00000000000o0ooooooooooooooooa
0000000000 000000000000000300000000000000
gooooooooooobDobobb oo ooooboooooo

O0e0000D00OD0O0ODOODOOODOODOOODODODOODOODDODODOOOOODODOOO
00000 0oOoOoOooopoooOoOoOOOOOCO0OCCOODO0O0OOOOUUO0OOOUOUd Gene
OntologyM) 0000000000 Odevelopmental process 0 growthO OO OO0OOO
0oooooooooOdUoooooooOoO0UoOooooOooOooooooOoOoOooooo
0o0d0o0ooooo0oooooooo0ooooooU0UooDoooooUoooooog
O000ODOOo000oOoDODOOO000DbOO000DO0O00ODOO0OOODO cel’9 O
dmeb90cel2 0 dme20cel570 dmeb7 0000000000 ODOCOOOOODOOODO
000000000o0ooooO0o0o0o0o00ooooooooo0oooooooooooon
0000000000000 oooooooooooooooooooooog

(© 2011 Information Processing Society of Japan



oooooooooo
IPSJ SIG Technical Report

,,,,,, , ~I A ggmess pre

& By 7gdime7, e24
" cel7ggel42gel9) | e Zlme Qgdme ‘
ce'7bellﬁ \delsh 125y R gne me1gdme1gdme3idinest

g Fl qel2gy ] 4
cel 138 - Lo . €3 me7 89
cel - > S 5 [ —;inﬁegz 6‘“
bt 4 i S o - S&W‘:ls
oL >

ceMbeug:w“elzgmb e e3gdme Ladme 295

e e e 0, AN A
¥ e me: me 1)

cel2igel2 ggel e+ geol 1 iy ‘m “ “'

<el3 el Sfel 29gelL iy

06 00 (cel) 000000000 (dme) 000O0O00000O00OODODO

Fig.6 Summary graphs aligned between C. elegans and D. melanogaster.
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