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Explore the solutions with high quality

Man’s evaluation ...... explicit evaluation represented by quantity
+ implicit evaluation (apriori knowledge, sense etc.)

Computer’s evaluation ..... only by explicit evaluation
based on the value of objective function

Computer’s evaluation does not coincide with man’s evaluation
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Method : Sensitivity Analysis

*Add percent perturbation to Interaction coefficient on S-system

The change in the interaction
coefficient significantly affects the
dynamic behavior of gene
expression network.

G iven time-courses
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The change in the interaction
coefficient insignificantly affects
the dynamic behavior of gene
expression network.

e > Small change
ferred network candidate

if gene expression

* Since fragile interactions are important for realizing
experimentally observed time-course data, these
interactions seem to be rigid or essential in organizationally
complex system.
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Total relative error per sampling point of each time-courses

gy or hy,: interaction coefficient which is added percent
perturbation

PER,;: gene expression level at time t of the ith gene on time-
course d, which is calculated from the gene expression network
after adding percent perturbation.

CAL 4 gene expression level at time t of the i-th gene on time-
course d, which is calculated from the gene expression network
before adding percent perturbation.

D: number of time-courses n: number of genes

T: number of sampling points on a time-course
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For the estimation of more large number of parameters...
© Step-by-step strategy [Maki, 02]
This strategy is summarized as follows;

1) Focused on one temporal profile of gene expression (i), and il
is supposed that other temporal profiles are treated as known
and fixed data without noise.

2) Estimate the parameter value in row i, which realizes the
temporal profile of gene expression (i).

3) Repeat above procedures (n-1) times.
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TORRT -2 HBNELA LT =T =2 Th DM,
BZ @B E I, NI XA -2 EPRETXBIEE, +
B ERT - R EMB I LI TELEVDNEETH B,
LMo T, F'xid, izl s> 5804 TE SR
DRV RS, 2-HFITRTIEL T, 2B RERKDIA
AFED . BIZ TS OH - L BRI+ ERKTE 5 &
HREHEEY AT LAERELCER, 20X BikAaid,
BIEZN T LT ) XL EERD P> T BT LT
Z L DEEESH: (Congress on Evolutionary Computation)
THHEHEBO T (8],

(BB TELhhokZ e, FERNOEH. 0B

PR L7 T) XL dilHT 5T — 2 DATH
JEHIZAEL, HETEr— 22457 4 —L LTHEER
7T = & BRBENCAER L, 7T X LOHFMM A DS
HDBEZENTEENPSTZ,

LU, SRR 2RO NHAZ 2 7 L — 7 L D
HEFE T, ~ v ZP19AMIIE & v 7z fii M o (ki
b 2 8ETHOMAIERIEEE . Bz 77E (mRNA)
DEERINT — 4 #FHWTIT > 7% (2, 6], P19MiliL, 3
B, LF /A4 VI (Retinoic acid) ZRMT3Z LT, 7
H#%iCid=a—araeibd 5, SAlE2RMLAETh
3. FMIRIC 5 5, FEARINZ K - T, BEIELT
% (up-regulation® % \MiZdown-regulation) &E{x T %D
L., ThoOMAMEHEZH#HEELELS &L,

A=y METE D LISKDAAR, Zhoi, A
EMAzEE (RA) &MAmWwWEE (Mock) D&KER
TORBOEERS T -4 &L 572 (K2 9B, itk
WO, BT, OHEA2»S56HB E TORFEDE
b %, Mock&RAD % ZHIZB L Cup-regulation.
down-regulation T5 1} THiE L TW 5, ZOEERSAT —
AEWEY AT L5 ARTH B P, EHlEZMZ B2 &
T, v b7 =2 EENZET 2 TR IEEETE A,
L UBENZET 20 THhIUL, MAZEEEMA BV
LEDMAFDEA LT A%RBATEEI /8744
HWEEITO ZENTES, MAZLELE, MAKVEED
FThENTHE L s s v, ZhETHBLT
EHEEY AT LF, TRTOFERLA LT—-2AT -4
EFHETAL 9 P -MEEERTIEDOTHD., 2y
N — I REEIFEERIC X 5 TR L v &0 S I
S>TWb, LZR->T, EEA44La—-Z2Dty P EMN
ZWVIEE, oy P —IRBEDOREFAAKONTL B &
Ik ->TWDB, EFLAET, 2y b7 — I HENEL
THELE., HEDODOIREMEHERLTIENTE
T, HEL 2T LORNZDEDEHETIVLELRD 5,
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Genes related to the translation and signal transfer
High expression & Welch t-test (P=0.01)

low-intensity in Mock and
high-intensity in RA.

high-intensity in Mock and
low-intensity in RA.

K. Uchida, N. Uematsu, University of Tsukuba

M29 VF/AYBRERNLAZE SR EML 2 EE Mock) D3z
FHEBIOWEMAZAL. 4 2L T2,

(GHEDOEB

VAT LEWEOWMETIE, ZThET, VAT 208
RAFORBIERD T & Z DA+ v b7 — 2 Wl % HEE -
[FIE T % 720 DERBHFNFEOME (27 AFE)
VAT AOMBREZOEBNZENER - 2 I 21—
Vg VRS DOEHR - BEERIEN FLEORE (V2
7 LM (3,5)) O2MICEHENEI N TV, LALT
D%, Y AT LOHIEFEOBERA HIEL 722 27 44
e, 2O TEOM (v AT Li%ET) BT 5
BlIENR I TS, BIEETHREBEINTWARITEALE
OR#Y 32—, Y3Iab—VYgv, /5532 —4
WEETTOMBELIMEATES T, 2&213d 58
BOEEERKIL T B 720 ORI KR RHIE O R
wégj%ﬁf%‘g—éflkb@/xTAan*ﬁ&7&?‘?5: 1%
TERW, VAT ARE., B, B, EHEHRA L
AT LEMIFET Ty PR — ADMBEENRSHROEE L
THREINS, BEORBM S ZY = 4 BT FICWEOWR
NOMBHITH D (event driven). 7 4 — Fs¥y & il flI%

I%ﬁ%”:ﬁ&kh%hfn&woﬁ%%ﬁmﬁé
WIZESEBIE OB - TLIY X LAEAT ST LT,
b AR RT — LY AT LAOREKREROR L B
ZFEH)Y I V=Y 3 YIRS RIERED-HDOY I 2L
—vaUNERTER EEZ S (11]) (X3 02H),

PURATLERE ==
SATLRE [ | VAT LRH

+YRFL 7 T
;;;Agg ) RBRYRT—IT—FTOFe—THAY

31 YARTFLAEWFETT Y b7 4 —4

HRPABDERREAER) X M

(1) 305121556
T. Ueda, I. Ono, M. Okamoto: Development of System
Identification Technique Based on Real-coded Genetic
Algorithm, Genome Informatics, 13, 386-387 (2002) .

(2) 305121607
Y. Maki et al.: Inference of Genetic Network Using the
Expression Profile Time Course Data of Mouse P19
Cells, Genome Informatics, 13, 382-383 (2002) .

(3] 30828133
FARIEZ: RPN FEE W EmY 7 P2 70
R EH, 4B, 43 (4) ,192-197 (2003) .

(4) 404081347
MARIEZ, /N ) EBUEGAD /N4 X5 ﬁ«@ﬁﬁ
kﬁﬁéﬁ??/bv o O EAERHEE, N THIBEY:
258, 18(5), 502-509 (2003).

(5) 404081408
J. Yoshimura, T. Shimonobou, T. Sekiguchi, M
Okamoto: Development of the Parameter-fitting Module
for Web-based Biochemical Reaction Simulator BEST-
KIT, Chem. Bio. Inform. J., 3 (3) , 114-129 (2003) .

(6 404081431
N. Uematsu, Y. Maki, M. Okamoto, K. Uchida: Analysis
of Genetic Networks Using Time-course Data of Gene
Expression Profiling, Cytometry Research, 13 (2, 45-53
(2003) .

(7
H. Imade, R. Morishita, I. Ono, N. Ono, M. Okamoto: A
Grid-Oriented Genetic Algorithm Framework for
Bioinformatics, New Generation Computing, 22, 177-186
(2004) .

(8)
I. Ono, Y. Seike, R. Morishita, N. Ono, M. Nakatsui, M.
Okamoto: An Evolutionary Algorithm Taking Account of
Mutual Interactions Among Substances for Inference of
Genetic Networks, Proc. of 2004 Congress on
Evolutionary Computation (CEC2004) , 2060-2067
(2004) .

(9)
Y. Maki, Y. Takahashi, Y. Arikawa, S. Watanabe, K.
Aoshima, Y. Eguchi, T. Ueda, S. Aburatani, S. Kuhara,
M. Okamoto: Integrated Comprehensive Workbench for
Inferring Genetic Network: VOYAGENE, ]J.
Bioinformatics and Computational Biology, 2 (3) , 533-
550 (2004) .

(10) 601281523
H. Imade, R. Mizuguchi, I. Ono, N. Ono, M. Okamoto:
Gridifying: An Evolutionary Algorithm for Inference of
Genetic Networks Using the Improved GOGA
Framework and its Performance Evaluation on OBI
Grid, Lecture Notes in Bioinformatics, 3370, 171-186
(2005) .

(11) 601281530
FAARIEZ: SA A VI rwT 4 0 AB LY 2T 44
WO REOE A, Y LFENY ¥ Ty 7, aa i,
337-347 (2005) .

— 102 —



