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- Correspondence Analysis (CA) (Benzécri 1973)

# Maximize associations between rows and columns

Toxic chemical .
1 2 . n . J / M‘?\W»\“?w‘.., r;‘omugfzgx: B

Rt Valprole_acld

QR Cycopamine

Gene 1 / T e
aninracene
7 - bnthvichatanthr
B Tetngimer oy :
Acrylamide
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Gene2| | | / o
; / ) /:
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Genel , | | | S »//o
0 s 7
Microarray analysis of 10 chemicals e /.
(valproic acid, cyclopamine, phenytoin, ’ — {
methylmercury, acrylamide, benzofalanthracene, T }\N//
3-methyicholanthrene, benzo[a]pyrene, 7
diethylnitrosamine, diethylstilbestrol)
l J /
P=-—-N, o] L, O . .
PR 2” € Elp i Solve standard eigen problem by
P-{p} r={rhe={c] Singular Value Decomposition
i ifr J

A

D, =diag(r). D, =diag(c)

X= UDaVT, where UUT =VVT =1

1 1
X=D,(P-rc')D;

1 : Correspondence Analysis (CA) & FHHALEMITHIST 2 BEFO=ZRTER
ES #ARRKhESIWZR LT 10{bEHE L a2 ba—A2HERA LT 11 OFEAMEICERE L., &I b5EMFER
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Wy HREE
Gene Symbol | Component (Weight) Definition* Synonym
NANOG 5 (3.03) Homo sapiens Nanog homeobox (NANOG), -
mRNA.
SO0X2 1(1.64),4(2.19) Homo sapiens SRY (sex determining region | ANOP3;
Y)-box 2 (SOX2), mRNA. MGC2413;
MCOPS3
DMTF1 6 (—2.44) Homo sapiens cyclin D binding myb-like | DMP1;
transcription factor 1 (DMTF1), mRNA. DMTF,;
hDMP1;
FLJ41265
ZNF208 6 (—2.54), 10 (-3.71) Homo sapiens zinc finger protein 208 | ZNF95;
(ZNF208), mRNA. PMIDP
ADRM1 1(1.70) Homo sapiens adhesion regulating molecule 1 | Rpn13;
(ADRMY1), transcript variant 2, mRNA. GP110;
MGC29536
TRIB1 1(—3.25),2 (-2.77) Homo  sapiens tribbles homolog 1 | GIG2;
(Drosophila) (TRIB1), mRNA. SKIP1;
C8FW
CRYI 4(2.47) Homo sapiens cryptochrome 1 (photolyase- | PHLL1
like) (CRY1), mRNA.
SMAD7 1 (1.66) Homo sapiens SMAD family member 7 | FLJ16482;
(SMAD7), mRNA. MADHS;
MADH7
SMAD6 6 (3.68), 7 (—2.88), 8 | Homo sapiens SMAD family member 6 | MADHG;
(2.72), 9 (—2.49) (SMAD®), transcript variant 1, mRNA. HsT17432;
MADH7
VHLI 1(1.77),2 (—2.72),4 (2.49) | Homo sapiens von Hippel-Lindau tumor | HRCAI;
suppressor (VHL), transcript variant 2, | RCAI;
mRNA. VHL1

X 2 : Correspondence Analysis & 4 DDAEYEHEHETHREH L ZBEFOY X b
*Definition (213 illumina tE~A 7 2 7 LA IMHBLTWET /T —va 2O EE5|H LT,
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—batch effects

3 : BB~ A RIEC L DRIGE TV 7 2R A LT /A X
96 well x 10 7' L — b & JH /= qRT-PCR F1ERIR T — 2 v b 22 (k&I co 7 V U HBIRE, (B) 2 A4 X
BREFNIIE, Ny TR A XL HBEBEFRUAT — X OBHRORWHBEBRE LN THE R, () /A4 XfkE
BN S, K0S LA MBI TOBEERERFRELT —F B A TWD 2 L & (E LOoBRN)
B UHEEIV—"CTOMBEARE L TND (B TO_N),
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Neurotoxins

Valproic acid Cyclopamine Phenytoin Methylmercury  Acrylamide

[

et ag

4-OH-2',3,3',4',5-PCB  2,5-Hexanedione

|-
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Genotoxic carcinogens

Benzola] 3-Methyl Benzol[a] Diethyl Diethyl
anthracene cholanthrene pyrene nitrosamine stilbestrol

[NAkoG]
R

Non-genotoxic carcinogens

2,3,7,8-TCDD Lithocholic acid Thioacetamide

el
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e EmEE
Butylated Methapyrilene
hydroxyanisole hydrochloride Phenobarbital

roE

$p>1.3 >1.1 =09 >0.7 >0.5 >0

NERRN

f<0 <-0.5 <-0.7 <-0.8 <11 <13

RERRR

K4 : AT T —IHEBILED 20 (LA OBBT Ry b —2
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—ZDOWNWTRY NI — 7 %O fE R, ATV —NTHEEER R O0NWZ STV —NTOF T H T
V—DRHBIEERBLTND,
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Compound Name Dose (nM) Toxicity Category
Valproic acid 1000 500 250 125 625 O Neurotoxin
Cyclopamine 1000 500 250 125 625 0 (N
Phenytoin 1000 500 250 125 625 0
Methylmercury 50 25 125 625 3125 0
Acrylamide 5000 2500 1250 625 3125 0
4-OH-2"3.3" 4.5-PCB 107 10 5 25 125 0625 0
2.5-Hexanedione 1000 500 250 125 625 0
Warfarin 1000 500 250 125 625 0
Thalidomide 500 250 125 625 31.25 0O
Benzolalanthracene 50 25 125 625 3125 0 Genotoxic carcinogen
3-Methylcholanthrene 500 250 125 625 31.25 0 (GO
Benzolalpyrene 500 250 125 625 3125 0
Diethylnitrosamine 500 250 125 625 3125 0
Diethylstilbestrol 500 250 125 625 3125 0
2,3,7.8-TCDD 10 5 25 1.25 0.625 0 | Non-genotoxic carcinogen
Lithocholic acid 1000 500 250 125 625 0 (NGO)
Thioacetamide 1000 500 250 125 625 0
Butylated hydroxyanisole oo 500 250 125 625 O
Methapyrilene hydrochloride | 1000 500 250 125 625 0
Phenobarbital 1000 500 250 125 625 0
Bisphenol-A 1000 500 250 125 625 O Uncategorized
Permethrin 1000 500 250 125 625 O

X5:4 BIOBPEIZAWE 20 BHEEEALEY +2 RISV R OZORERE
L2 AR EEIE9), BABEHIREDBANEG). FIEBEBHIRBAMEGIZSFEL TV,
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Support Vector
Machine

Z=w-g(x)+b ©

10genes
(+ p-actin as IS)

2 brbé;‘)ééfs"fbr"ééch‘ h - 2 W Leave-one-chemical-out
chemical ; Prediction (LOCOP}
e

Gene

Network vAvg? ;1 gsgenes x 10 genes = 100

Construction 9 :

*Only 1 network can be constructed
Gy |G, | | Gy for each chemical due to limited data,

G, Wi | Wy, eor | Wiy

Complete Graph Gig | Wior | Wz | wes | Wieo | 10 % 10 Edge Weights

X6 : FHlo2EE
10 EEFHATIEERLRFEEREE L TEGFRY NTV—22FHI L. 20T v V% SVMIZMZ TFEI LT,
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B L5
Toxicity Category #Data*  Random™* qRT-PCR#*# BN qRT-PCR+BN###
Non-adjusted (Raw) qRT-PCR
Neurotoxin 18/40 55.00 77.5(0.773) 95.0 (0.889) 82.5 (0.881)
Genotoxic carcinogen 10/40 75.00 82.5(0.777) 100.0 (1.000) 97.5 (0.980)
Non-genotoxic carcinogen 12/40 70.00 100.0 (1.000)  95.0(0.964) 100.0 (1.000)
Batch-adjusted gRT-PCR
Neurotoxin 18/40 55.00 80.0 (0.874) 95.0 (0.980) 97.5 (0.998)
Genoloxic carcinogen 10/40 75.00 85.0 (0.830) 100.0 (1.000) 92.5 (0.940)
Non-genotoxic carcinogen 12/40 70.00 100.0 (1.000)  95.0 (0.929) 97.5 (1.000)

K7:SVM IZLAF D 73— T JlFE 5
End, BENT IV — F—EK T LRBADTER, REPCR DHD TR, X VT Fy bU
— 7 DHDFRHE, QRI-PCR+SA VT Ry U —7 TOTHIE,
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RREKA WXEAILE RRFEA E5 R—2 HiRE
Yamane J, Aburatani
S, Imanishi S, Prediction of developmental chemical
Akanuma H, Nagano | toxicity by support vector machines
Nucleic Acids Res submitted
R, Kato T, Sone H, with gene networks in a human
Ohsako S, Fujibuchi | embryonic stem cell validation system.
W.
Assessing the Carcinogenic Potential
Goodson IIT WH et al | of Low Dose Exposures to Chemical
Carcinogenesis in press 2015
(Sone H, 54 of 139). | Mixtures in the Environment: The
Challenge.
Donai K, Inagaki A,
Low-molecular-weight inhibitors of
So KH, Kuroda K,
cell differentiation enable efficient
Sone H, Kobayashi Cytotechnology 67(2) 191-197 2015
growth of mouse iPS cells under
M, Nishimori K,
feeder-free conditions.
Fukuda T.
Akiyama H, Ueda Y,
Nobumasa H,
Ooshima H, Ishizawa
Y, Kitahiro K,
Miyagawa I, A set of external reference
Watanabe K, controls/probes that enable quality
Analytical Biochemistry | 472 75-83 2015
Nakamura T, Tanaka | assurance between different
R, Yamamoto N, microarray platforms
Nakae H, Kawase M,
Gemma N, Sekiguchi
Y, Fujibuchi W,
Matoba R
Aida-Yasuoka K,
A mouse strain less responsive to
Yoshioka W, )
dioxin-induced prostaglandin E2
Kawaguchi T, . Toxicol Sci 141(2) 465-474 2014
synthesis is resistant to the onset of
Ohsako S, Tohyama

C.

neonatal hydronephrosis.
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Identification of amino acid residues

in the ligand-binding domain of the

Shiizaki K, Ohsako
aryl hydrocarbon receptor causing the
S, Kawanishi M, Mol Pharmacol 85(2) 279-289 2014
species-specific response to
Yagi T.
omeprazole: possible determinants for
binding putative endogenous ligands.
Alam MS, Ohsako S, | Single administration of butylparaben
Kanai Y, Kurohmaru | induces spermatogenic cell apoptosis | Acta Histochemical 116(3) 474-480 2014
M. in prepubertal rats.
In utero and lactational exposure to
Sugai E, Yoshioka
2,3,7,8-tetrachlorodibenzo-p-dioxin
W, Kakeyama M,
modulates dysregulation of the lipid J Applied Toxicol 34(3) 296-306 2014
Ohsako S, Tohyama )
c metabolism in mouse offspring fed a
' high-calorie diet.
Win-Shwe TT, Sone
Effects of PAMAM dendrimers in the
H, Kurokawa Y,
mouse brain after a single intranasal Toxicol Lett. 228(3) 207-215 2014
Zeng Y, Zeng Q, .
instillation.
Nitta H, Hirano S.
Kawano M, Qin XY, | Peroxisome proliferator-activated
Yoshida M, Fukuda | receptor & mediates di-(2-ethylhexyl)
T, Nansai H, Hayashi | phthalate transgenerational repression | Toxicol Lett. 228(3) 235-240 2014
Y, Nakajima T, Sone | of ovarian Esrl expression in female
H. mice.
iR JEF . L .
) B IC 23 < iPS M DI -
Sul EEDFISE 65(2) 154-158 | 2014
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Wong PS, Tanaka M,
Sunaga Y, Tanaka M,
Taniguchi T, Yoshino

Tracking difference in gene expression

in a time-course experiment using PLoS One 9(9) e107629 2014
T, Tanaka T,
gene set enrichment analysis
Fujibuchi W,
Aburatani S.
Kurita H, Ohsako S,
Prenatal zinc deficiency-dependent
Hashimoto S, ]
) epigenetic alterations of mouse J Nutr Biochem 24 256-266 2013
Yoshinaga J,
metallothionein-2 gene.
Tohyama C.
Effects of acute single intranasal
Win-Shwe TT,
instillation of secondary organic
Fujitani Y, Sone H,
aerosol on neurological and J Toxicol Sci. 38(1) 71-82 2013
Furuyama A, Nitta H,
immunological biomarkers in the brain
Hirano S.
and lung of BALB/c mice.
Imanishi S, Okura M,
Zaha H, Yamamoto Prenatal exposure to permethrin
T, Akanuma H, influences vascular development of
) ) . Environ Toxicol. 28(11) 617-629 2013
Nagano R, Shiraishi | fetal brain and adult behavior in mice
H, Fujimaki H, Sone | offspring.
H.
Fukuda T, Katayama
M, Kinoshita K,
Kasugai T, Okamoto
H, Kobayashi K, Primary fibroblast cultures and
In Vitro Cell Dev Biol
Kurita M, Soichi M, | karyotype analysis for the olive ridley 2013

Donai K, Uchida T,
Onuma M, Sone H,
Isogai E, Inoue-

Murayama M.

sea turtle (Lepidochelys olivacea).

Anim.
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Donai K, Kuroda K,
Guo Y, So KH, Sone
H, Kobayashi M,
Nishimori K, Fukuda
T.

Establishment of a reporter system to
monitor silencing status in induced

pluripotent stem cell lines.

Anal Biochem.

443(1)

104-112.

2013

Pessiot JF, Kim H,
Fujibuchi W

Pairwise ranking component analysis

Knowledge and

Information Systems

36(2)

459-487

2013

Nakano S, Ikebe E,
Tsukamoto Y, Wang
Y, Matsumoto T,
Mitsui T, Yahiro T,
Inoue K, Kawazato
H, Yasuda A, Ito K,
Yokoyama S,
Takahashi N, Hori M,
Shimada T,
Moriyama M, Kubota
T, Ono K, Fujibuchi
W, Jeang KT, Tha H,
Nishizono, A.

Commensal microbiota contributes to
chronic endocarditis in TAX1BP1

deficient mice

PLoS One

8(9)

€73205

2013

Pessiot JF, Wong PS,
Maruyama T,
Morioka R,
Aburatani S, Tanaka
M, Fujibuchi W.

The impact of collapsing data on
microarray analysis and DILI

prediction

Systems Biomedicine

13)

1-7

2013

Aburatani S,
Fujibuchi W,
Yamane J, Imanishi
S, Nagano R, Sone H,
Ohsako S.

Inference of Gene Regulatory
Networks to Detect Toxicity-Specific
Effects in Human Embryonic Stem

Cells

International Journal
On Advances in Life

Sciences

5(1&2)

103-114

2013
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Kinouchi M, Miura
K, Mizoi T, Ishida K,
Fujibuchi W, Sasaki
H, Ohnuma S, Saito

Infiltration of CD40-Positive Tumor-

Associated Macrophages Indicates a

. Hepatogastroenterology | 60(121) | 83-88 2013
K, Katayose Y, Favorable Prognosis in Colorectal
Naitoh T, Motoi F, Cancer Patients
Shiiba K, Egawa S,
Shibata C, Unno M.
Qin XY, Akanuma H,
Effect of low-dose thalidomide on
Wei F, Nagano R,
dopaminergic neuronal differentiation
Zeng Q, Imanishi S,
of human neural progenitor cells: A Neurotoxicology 33(5) 1375-1380 | 2012
Ohsako S, Yoshinaga
combined study of metabolomics and
J, Yonemoto J,
morphological analysis
Tanokura M, Sone H.
Akanuma H, Qin XY,
Identification of stage-specific gene
Nagano R, Win-Shwe o
expression signatures in response to
TT, Imanishi S, Zaha
retinoic acid during the neural Front Genet. 3 141 2012
H, Yoshinaga J,
differentiation of mouse embryonic
Fukuda T, Ohsako S,
stem cells.
Sone H
He X, Imanishi S,
Sone H, Nagano R,
Effects of methylmercury exposure on
Qin XY, Yoshinaga
neuronal differentiation of mouse and | Toxicol Lett. 212(1) 1-10 2012
J, Akanuma H,

Yamane J, Fujibuchi

W, Ohsako S.

human embryonic stem cells.
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Yoshioka W, Aida-
Yasuoka K, Fujisawa

N, Kawaguchi T,

Critical role of mPGES-1 in the

pathogenesis of hydronephrosis caused

Toxicol Sci 127 547-554 2012
Ohsako S, Hara S, by lactational exposure of mice to
Uematsu S, Akira S, | dioxin
Tohyama C
Nagano R, Akanuma )
Multi-parametric profiling network
H, Qin XY, Imanishi
based on gene expression and
S, Toyoshiba H, Int J Mol Sci 13(1) 187-207 2012
phenotype data: A novel approach to
Yoshinaga J, Ohsako
developmental neurotoxicity testing.
S, Sone H.
Qin XY, Sone H,
Kojima Y, Mizuno K,
Ueoka K, Muroya K, | Individual variation of the genetic
Miyado M, Hisada A, | response to bisphenol A in human
Zaha H, Fukuda T, foreskin fibroblast cells derived from | PLoS One. 7(12) e52756 2012
Yoshinaga J, cryptorchidism and hypospadias
Yonemoto J, Kohri patients.
K, Hayashi Y,
Fukami M, Ogata T
Fukuda T, Kurita J,
Saito T, Yuasa K,
Kurita M, Donai K,
Efficient establishment of primary
Nitto H, Soichi M, In Vitro Cell Dev Biol
fibroblast cultures from the hawksbill 48(10) 660-665 2012
Nishimori K, Uchida : Anim

T, Isogai E, Onuma
M, Sone H, Oseko N,
Inoue-Murayama M.

sea turtle (Eretmochelys imbricata).
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Qin XY, Kojima Y,
Mizuno K, Ueoka K,
Massart F, Spinelli C, | Association of variants in genes
Zaha H, Okura M, involved in environmental chemical
) ) o J Hum Genet. 57(7) 434-441 2012
Yoshinaga J, metabolism and risk of cryptorchidism
Yonemoto J, Kohri and hypospadias.
K, Hayashi Y, Ogata
T, Sone H.
Qin XY, Kojima Y,
Mizuno K, Ueoka K,
Muroya K, Miyado
M, Zaha H, Akanuma | Identification of novel low-dose
H, Zeng Q, Fukuda bisphenol A targets in human foreskin
PLoS One 7(5) e36711 2012
T, Yoshinaga J, fibroblast cells derived from
Yonemoto J, Kohri hypospadias patients.
K, Hayashi Y,
Fukami M, Ogata T,
Sone H.
Qin XY, Fukuda T,
Effects of bisphenol A exposure on the
Yang L, Zaha H,
proliferation and senescence of normal | Cancer Biol Ther. 13(5) 296-306 2012
Akanuma H, Zeng Q,
human mammary epithelial cells.
Yoshinaga J, Sone H.
IN: Learning Disabilities.
Sone H, Tin-Tin WS, | Environmental Chemical Substances .
Chapter
Qin XY, Akanuma H | in Relation to Neurodevelopmental InTech Europe P 313-342 2012
16
and Imanishi S. Disorders:A Systematic Literature
Review
) GLOBAL HEALTH
Application of Structural Equation
) 2012, The First
Aburatani S, Modeling for Inferring Toxicity-
International 27-32 2012
Fujibuchi W Dependent Regulation in Human

Embryonic Stem Cells

Conference on Global

Health Challenges
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Inference of Specific Gene Regulation

Aburatani S, Journal of Molecular

by Environmental Chemicals in 2(1) 54-64 2012
Fujibuchi W Biology Research

Human Embryonic Stem Cells
Miura K, Fujibuchi Review: Splice isoforms as therapeutic

Carcinogenesis 33(12) 2311-2319 | 2012
W, Unno M targets for colorectal cancer
Miura K, Fujibuchi Review: Splice variants in apoptotic ~
Experimental Oncology | 34(3) 212-217 2012

W, Unno M pathway

Differentiating rectal carcinoma by an
Miura K, Ishida K,

immunobhistological analysis of
Fujibuchi W, Ito A,

carcinomas of pelvic organs based on | Surgery Today 42 515-525 2012
Niikura H, Ogawa H,

the NCBI Literature Survey and the
Sasaki I

Human Protein Atlas database
Hamada S, Satoh K,
Fujibuchi W, Hirota

MiR-126 Acts as a Tumor Suppressor
M, Kanno A, Unno J, Molecular Cancer

in Pancreatic Cancer Cells via the 10(1) 3-10 2012
Masamune A, Kikuta Research

Regulation of ADAM9
K, Kume K,

Shimosegawa T
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