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One immediate question/ paradigm was,

Do we Use the Magic Number “SAFETY FACTOR” for ever ?
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Do we Use the Magic Number “SAFETY FACTOR”

Chemical Exposure
Experiments

LA

for ever ?

Phenotypes
(toxicity)

Basic assumption =
similar response may
occur in humans and
experimental animals

Safety

Factors B

SNPs-like factors were
incorporated as safety
factors based on
experience.

Except drug clinical trial but embryo/ child
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Accidental exposure to
chemicals
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Phenotypes
(toxicity)



Do we Use the Magic Number “SAFETY FACTOR”
for ever ?

To avoid 2" “Thalidomide Story”

Accidental exposure to

Chemical Exposure

_ Basic assumption = chemicals
Experiments similar response may
HHHHH occur in humans and
experimental animals

Safety

Factors s
SNPs-like factors were
Phenotypes incorporated as safety
(toxicity) factors based on
experience. EEEE
Phenotypes
(toxicity)
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Mechanism-based Toxicology
(Phenotype-Independent Approach)

T e e L
Uncertainty factor

PHENOLYRE: phnOtype Bypass by phenotype Bppanatnes
INCERENT ENT I Phenotype- ! INCERENGENt
I Independent -

VV l Approach
ReSdogslolss ———

Responsible

gene GENE

H Ultimate goal: virtual mouse, virtual human  (cf. Star Trek 24t century !) H

6
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Why moeniter alllgenes, comprenensively

Ll Organism
ﬁ
Chemicals —» BLACK BOX
ﬁ

Linkage by Regression Model

iInput output

ﬁ

—>  Symptoms
—

Chemicals

Development of Network Database by All genes
(not only “VIP” genes)
l

Not all networks accompany phenotype
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8 Why. mRNA

« DNA — mRNA — Protein — Phenotype

3
Toxicogenom@

* ToxicoProteomics )
»ToxicoPhenomics
=Morpho/Pathology+Physiology

Comprehensive Monitoring by Microarray systems
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Why “no phenotypic anchoring

Why phenoetype-independent

(metaphor): Viral hepatitis
« Some time ago: HVA, B, and non-A non-B
— Patients were divided into three categories

« Later:HVC appeared
— The same Patient list were divided into four!

» (GGene expression data (45,000)

— If the genes are categorized by known factors, gene analysis will be
limited by the factors.

Known phenotype Combination Transcriptome clusters

« OeQe
Q@ O |

>
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Toxicology by Transcriptomics
Analogy....Electron microscopy

When Electron Microscopy was invented
Needed to write a new text book for practice
Needed to accumulate data
(even a new society)
..... it took 10~20 years to write text books

Toxicogenomics
Need to write a new text book for practice
Need to accumulate data
..... hopefully within 10 years !?

ICTXIII @ COEX Seoul 2013-07-02 jk
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Data accumulation needs data standardization

absolute copy numbers of mMRNA per one cell (average)

Percellome method

- \ )
BIWVIC Genomics BioMed Centra

Methodology article Open Access
"Per cell” normalization method for mRNA measurement by
quantitative PCR and microarrays

Jun Kanno*'!, Ken-ichi Aisakif!, Katsuhide Igarashi!, Noriyuki Nakatsu?,

Atsushi Ono!, Yukio Kodama! and Taku Nagao?

Address: 'Division of Cellular and Molecular Toxicology, Mational Institute of Health Sciences, 1-18-1, Kamiyoga, Setagaya-ku, Tokyo 158-8501,
Japan and *President, National Institute of Health Sciences, 1-18-1, Kamiyoga, Setagaya-ku, Tokyo 158-8501, Japan

Email: Jun Kanno* - kanno@nihs.go.jp; Ken-ichi Aisaki - aisakii@nihs.go.jp; Katsuhide Igarashi - igarashi@nihs.go.jp; Noriyuki Makatsu - n-
nakatsu@nihs.go.jp; Atsushi Ono - Atsushi@nibio.go.jp; Yukio Kodama - kodama@nihs.go.jp; Taku Magao - nagao@nihs.go.jp

* Corresponding author  t+Equal contributors

Open Access : BMC Genomics. 2006 Mar 29;7(1):64
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Cell number
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* Grade-dosed Spike Cocktail (GSC)
*Spike MRNAs that do not cross-hybridize with sample mRNA
«Affymetrix “Present” call data are covered by GSC range

1000 Histgram of typical
GeneChip Data

< 100

=

=

O

S 10

) :I:l

1 |

Trp Dap Phe Lys Thr

Bacillus subtilis genes for GSC
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GSC1:AFFX-TrpnX-3_at

GSC2:AFFX-DapX-3_at

GSC3:AFFX-PheX-3_at

GSC4:AFFX-LysX-3_at

GSC5:AFFX-ThrX-3_at

GeneA

Log2(Copy number)
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CT

CT
Percellome Q-PCR normalization {csciarrcronce 271
GSC2:AFFX-DapX-3_at 25.85
Copy number / cell GSC3:AFFX-PheX-3_at 22.38
5.8 GSC4:AFFX-LysX-3_at 20.72
17.4 GSC5:AFFX-ThrX-3_at 17.41
52.2 GeneA 22.92
156.6 GeneB 22.34
469.8 1 GeneC 24.47

72?7
GeneX 28.44
AN / GeneS 22.30
y = 40.6329x + 20.072
10 15 20 25 30 35
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: C

Percellome Q-PCR normalization [csciarrcpncea TZE
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Percellome Q-PCR versus GeneChip

_ Cyplbl
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 Features of Percellome

* Profile-independent
—Time course data
—Different organs/ tissues
—Different subspecise/ specise

» Absolute value (scalable from Zero)

» Easy to add, subtract, multiply, divide

—Direct comparison among samples, and
studies

ICTXIIlI @ COEX Seoul 2013-07-02 jk
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Global
Normalization

In vitro Experiment

Cyplal induction
by an AhR ligand chemical

Percellome
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Standard Protocol of

Percellome Project

Oral, Inhalation

sfeolway)

Mean or mode of n=3
And %= 1sd

mMRNA Copy
Number Per Cell
(Absolute )

1425645 s a
Cwp2b10
AF128845

Per One Chemical,
4 time points (2hr, 4hr, 8hr, 24hr)
4 dose levels (0, 1, 2, 3)

16 groups n=3
48 mice
Liver (Lung, Kidney, brain, etc)

Affymetrix GeneChip
MOE430

45,000 probe set data

ICTXIIlI @ COEX Seoul 2013-07-02 jk

One chemcial data consists of
45,000 layers of 3D surface
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Percellome Surface data
IS
Biologist-friendly!
Easy to check by your eyes

ICTXIII @ COEX Seoul 2013-07-02 jk
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Percellome TG Project / Div Cell&Mol Tox, NIHS

2002 2003 2004 _ 2005 2006 2007 2008 2009 2010 : 2011 2012 2013 2014

MCc

Aalatioh T

o alation TG
e

Percellome Project

ics(TGP

cogeno

All of these data are

Seoul

ercellome data 2 4



Percellome TG Pr July 3 (Wed) 10:30~12:00 \

818-5 Kentaro Tanemura

2002 2003 2004 2005 2006 )14
Delayed Effects on CNS Induced by
July 3 (Wed) 15:30~17:00

Disturbance of Neural Activity during

OP2-4 satoshi Kitajima Development - Behavioral Impairment in
Male Adult Mice Induced by Postnatal Oral
Intake of Acephate -

Application of Percellome
Toxicogenomics Approach to
Food Safety: a Flavor, Estragole

Appears to be a PPAR-alpha
Agonist.

.

cogeno ics(TGP

All of these data are Percellome data 2 e

271K



Acephate

Acetaldehyde
Acetaminophen

Agaritine
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Carbon tetrachloride
2-Chloro-4,6-dimethylaniline
Cisplatin

Citric acid-calcium salt
Clofibrate

Coenzyme Q10

Curcumin

Daizein

Deet

DEHP

Dexamethasone

Dibutyltin dichloride
1,2-Dichloro-3-nitrobenzene
Diethylnitrosamine (C57BL/6)
Diethylstilbestrol

Digitoxin

2,4-dinitrophenol

DMSO

Domoic acid
Estragole

Ethanol
4-Ethylnitrobenzene
Ethynyl estradiol
FK506

Formalin
Forskolin
Fullerene
Genistein
Genistin
Glycyrrhizin2K
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Methoprene
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Paclitaxel (Taxol)
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Transplatin
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Troglitazone

Valproic acid sodium salt

Verbenone
2-Vinylpyridine
Warfarin

HFR15 Blue No.1
5825 Blue No.2

FREBAI0S Red No0.40
FE2262 Red No0.226




Acephate

Acetaldehyde
Acetaminophen

Agaritine

Alpha lipoic acid
3-Amino-1H-1,2,4-triazole
4-amino-2,6-dichlorophenol
2-Aminomethylpyridine
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Domoic acid
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Ethanol
4-Ethylnitrobenzene
Ethynyl estradiol
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Paraquat dichloride

Pentachlorophenol

Permethrin

Phenobarbital sodium

Phenytoin

Phytol
5-Pregnen-3beta-ol-20-one-16alpha-carbonitrile

About 100 kinds of Chemicals
More than 300 data (48 GeneChip data per Organ)’
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Dose selection for Percellome studies

* Top dose:

— Default setting

» dose that does not induce macroscopic and microscopic
changes in 24 hours after single dose.

— Hormones or hormone-like chemicals (nuclear
receptor ligands)

 dose that gives near maximum response (ED70~80)
(referring to binding assay or reporter gene assay data)

« Middle and Low dose:
— 10 ratio (10, 3, 1 or 20, 7, 2)

ICTXIIlI @ COEX Seoul 2013-07-02 jk
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Dose selection INn ShOrt,
o e OlgNal dose!

— Default setting

» dose that does not induce macroscopic and microscopic
changes in 24 hours after single dose.

— Hormones or hormone-like chemicals (nuclear
receptor ligands)

 dose that gives near maximum response (ED70~80)
(referring to binding assay or reporter gene assay data)

 Middle and Low dose:
—+10 ratio (10, 3, 1 or 20, 7, 2)

ICTXIIlI @ COEX Seoul 2013-07-02 jk
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Circadian change is significant in
almost all organs

CCl, Single oral exposure

Lung Liver Kidney Heart Testis

1432211 s at 1432211 s at 1432211 s at 1432211 s at 1432211 s at

Dbp (circadian gene)

D site albumin promoter binding protein

30
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Circadian change is significant in
almost all organs

CCl, Single o™

Liver

Dbp (circadian g

D site albumin promoter binding

~ Xx10 by timing only

31



» Percellome data analysis strategy
—Comprehensive
—Unsupervised

ICTXIIlI @ COEX Seoul 2013-07-02 jk
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* Single exposure experiment
— Gene Network = water surface
— Test Chemical = stone O
— Alteration in gene expression = ripples

— Protein etc.—>—> Protein a@—» Protein —===--
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* Data analysis
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PercellomeExplorer Program by k aisaki

* Percellome Explorer ver. 0.2.16 : PDBEx RSori Expand H_ Sid
@ > | H|+ —|= N |E @ |G| = &3 EE i (M oenominggr=ro=t ~ Cancidal_T7}

I Data RR Table |

~Universe List

Qﬂ Restriction | <277(277> Jump Iestrago Py

1 . PrilD INarne ICondition ICP IGL IDescriptioISurface I'I'lssue I'I'lrneCoursi

U p p er win d ow: ~ || 225 TTG144-L Tributyltin x Phe 1527 (MEMQ) (MEMO) C:¥MFDB¥Surfar Liver 0 -~
R Sort - Se|ected | | 226 TTG145-L Tributyltin x Trik 754 (MEMQ) (MEMO) C:¥MFDB¥Surfar Liver 0
| | 227 TTG146-CX  Forskoiin 1311 | (MEMO) (MEMO) C:¥MFDB¥Surfar Brain Cortex 0
Percel |Ome data || 228 TTG146-G Forskolin 431 | (MEMO) (MEMO) C:¥MFDB¥Surfar Lung 0
-< 229 TTG146-H Forskolin 537 (MEMO) (MEMO) C:¥MFDB¥Surfa Heart 0
sets regardleSS || 230 TTG146K Forskolin 520 (MEMO) (MEMO) C:¥MFDB¥Surfa: Kidney 0

Of oraan || 231 TTG146-L Forskolin 974 (MEMO) (MEMO) C:¥MFDB¥Surfar Liver 0 1
9 || 232 TTG147-G Estragole 162 | (MEMO) (MEMO) C:¥MFDB¥Surfar Lung 0

. [ 2337TTG 13 720 (MEMO) (MEMO) C:¥MFDB¥Surfar Liver 0 LI

Click the data of | Mottt
—

Vs TTG147-L // Estragole

Interest I Strict Matching ~ Draw | Jump | d |
Name ICondition INurn |Cor IGL ISurfacel ISurfaceZ I'I'|55ue1 I'I'|ssue2 |PrjI[1 -
f : TTG147-L Estragole 720 13.889 | (MEMO) C:¥MFDBYSurfa C:¥MFDBYSurfar Liver Liver Z:l
L OWGF W | n d OW . | |TTG118-L Clofibrate x Clofibrate * 69 0.732|(MEMO) C:¥MFDBYSurfan C:¥MFDBYSurfar Liver Liver
. | |TTG044-L 81 0.688 (MEMO) C:¥MFDB¥Surfai C:¥MFDBY¥Surfal Liver Liver
Data Sharl ng || TTG129-L CCl4 x Clofibrate * 63 0.68 (MEMO) C:¥MFDB¥Surfar C:¥MFDB¥Surfar Liver Liver
-< n TTGO98-L @ 126 0.642 | (MEMO) C:¥MFDB¥Surfai C:¥MFDB¥Surfar Liver Liver
more PSS are n TTG104-L MEHP 114 0.642 | (MEMO) C:¥MFDB¥Surfai C¥MFDB¥Surfar Liver Liver
. ITG021-G Tetradecane (2hr x 1day)* 7| 0,617 (MEMO) C:¥MFDB¥Surfar C:¥MFDB¥Surfar Lung Liver
||Sted : TTG134-L Nerolidol 18  0.61 (MEMO) C:¥MFDB¥Surfar C:¥MFDB¥Surfas Liver Liver ;
\ | |TTG141-L Tributyitin x Clofibrate* 88 0.602 (MEMO) C:¥MFDB¥Surfar C:¥MFDB¥Surfar Liver Liver 4|L|
4| | b

ICTXIIl @ COEX Seoul 2013-07-02 jk *:Performed by different protocols 45



PercellomeExplorer Program by k aisaki

* Percellome Explorer ver. 0.2.16 : PDBEx RSort Expand H_ Sid

=|ofx|
U N RREEN M (RN RN R A oA [ | Denomm
[Dota  RR Table | .
Universe Lt Any pair can be selected to
gﬂ Tesirata | <277277= Jump |estrago J .
PrjlD IName IConditiun ICP IGL IDEscriptiBISurﬁcE I'I'lssue ITlmECuuri - S h OW P SS p eak ed at Val rO u S
| | 225 TTG144-L Tributyltin x Phe 1527 (MEMOQ) (MEMO) C:¥MFDB¥Surfar Liver 0 | |
| | 226 TTG145L Tributyltin x Trit 754 (MEMO) (MEMO) C:¥MFDB¥Surfar Liver 0 t d d th 3 D f
| 227 TTG146-CX Forskolin 1311 (MEMOQ) (MEMO) C:¥MFDB¥Surfa Brain Cortex 0 I m e an raW e S u r aC e
228 TTG146-G Forskolin 431 | (MEMO) (MEMO) C:¥MFDB¥Surfar Lung 0
: 229 TTG146-H Forskolin 537 (MEMQ) (MEMO) C:¥MFDB¥Surfal Heart 0 g rap h S
|| 230 TTG146K Forskolin 520 | (MEMO) (MEMO) C:¥MFDB¥Surfal Kidney 0 I
L 231 TTG146-L Forskolin 974 (MEMOQ) (MEMO) C:¥MFDB¥Surfas Liver 0 1
|| 232 TTG147-G Estragole 162 (MEMO) (MEMO) C:¥MFDB¥Surfar Lung 0 Estragole
b 233 TTG147L ml20 IMENO) (MENO) CXMENEYS AL Lver n p Estragole 9
~Matching List TTG147-L 3
vs TTG147-L // Estragole
[~ Strict Matching ~ Draw | 2hr 4hr 8hr 24hr “<
MName |Cor1d|t|or1 |Num |Cor |GL |5urfacel |5urfaoez
: TTG147-L Estragole 720 13.889 (MEMO) C:¥MFDBY¥Surfa C:¥MFDB¥Sur o
L TTG118-L Clofibrate x Clofibrate * 69 0.732 (MEMO) C:¥MFDB¥Surfar C:¥MFDB¥Sur| 't% L]
L TTGO44-L Clofibrate 81 0.688 (MEMO) C:¥MFDB¥Surfas C:¥MFDB¥Sur]
|| TTG129-L CCH x Clofibrate * 0.68 (MEMO) C:¥MFDB¥Surfa C:¥MFDB¥Sur]
| | TTGO98-L 2 (MEMO) C:¥MFDB¥Surfal C:¥MFDB¥Surf
| | TIG104-L MEHP 114 0.642 C¥MFDB¥Surfai C:¥MFDB¥Sur
| |TTGD21-G Tetradecane (2hr x 1day)* 7 0.617 (MEMO) C:¥ urfar C:¥MFDB¥Sur g
| |TTG134-L MNerolidol 18 0.61 (MEMQ) C:¥MFDB¥Surfan s ,.q_,J |
| |TTG141-L Tributyltin x Clofibrate * 88 0.602 (MEMO) C:¥MFDB¥Surfal C:¥MFDE: E <
<« | 2 3
= O
Stand by..... Q ||: _E
O ®
*:Performed
S
<
N

tirme

2hr
Ig \- pyruvate dehydrogenase
kinase, isoenzyme 4
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» Percellome data analysis strategy
—Comprehensive
—Unsupervised

N

 Comprehensive Network Drawing

ICTXIIlI @ COEX Seoul 2013-07-02 jk
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July 3 (Wed) 15:30~17:00
OP2-4 satoshi Kitajima

Flavor "estragole”

(1-allyl-4-methoxybenzene)
(CAS No.: 140-67-0)

a major component of tarragon, essential oils of basil, and
others.

reported to induce hepatomas in rodents at higher
dosages (JECFA)

Kanno et al., Application of Percellome Toxicogenomics to Food Safety

In: Issues in Toxicology No.11. Hormone-Disruptive Chemical Contaminants in Food.

Eds. Ingemar Pongratz and Vikstroem Bergander
Royal Society of Chemistry, London, pp. 184-198 (2012)

ICTXIIlI @ COEX Seoul 2013-07-02 jk
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PercellomeExplorer Program by k aisaki

Estragole
Percellome Explorer ve Estragole
Q- |H +-|H =0 Pdk4
| Data RR Tablel TTG147 -L o
~Universe List 60
4| _Restrcton | <277/277> 4hr ghr 24hr y -
PHlD  [Name [condition \ o
| | 225 TTG144-L Tributylttin x Ph | e Ao
|| 226 TTG145-L Tributyltin x Tri gﬂ
|| 227 TTGl46-CX Forskolin o
|| 228 TTG146-G Forskolin = - Uy
| | 229 TTG146-H Forskolin [\ o
| | 230 TTG146K Forskolin
|| 231 TTG146-L Forskolin 0
| | 232 TTG147-G Estr:
id 233 TTG147-L Estragole
~MatchingList ———— 7
vs TTG147-L [/ Estragole \ =
[~ Strict Matching ~ Draw | ~
MName |Cor1d|t|(l [
M| TTG147-L (O]
= +—
| |TTG118-L [ < R
| |TTG044-L Clofibrate s 3 Clofibrate
TTG129-L CCH x Clofibrat{ 4= [O)
| |[TTG09s-L DEHP o I: E Pdk4
| [TTG104-L MEHP (@) ©
| [TTGD21-G Tetradecane (2
| |TTG134-L Nerolidol
| |TTG141-L Tributyttin x Cig
4 |
Stand by..... —
£
<
N
time
2hr
\ pyruvate dehydrogenase
klnase, Isoenzyme 4




Phenobarbital

Cyp4alsd

cytochrome P450,
family 4,
subfamily a,
polypeptide 14

> PPARa

Cyp4all

cytochrome P450,
family 4,
subfamily a,
polypeptide 10 ///
polypeptide 31 ///
LOC100044218

LR R R R R R R R

Cyp2b10

cytochrome P450,
family 2,
subfamily b,
polypeptide 10

> CAR

Cyp51

cytochrome P450,
family 51

ICTXIIl @ COEX Seoul 2013-07-02 jk 51
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Pentachlorophenol

(PCP) Acute symptoms:
OH Morphological changes as
Damages to liver, kidney, hematology,

Cl Cl lung, neural system, immune, Gl tract
Cl Cl Functional changes as
el Hyperthermia, profuse sweating,

nausea, uncoordinated movements,
etc.

Used as

herbicide, - ]

nsecticide. Chro_nlc symptoms.

fungicide, Liver, kidney, neural

disinfectant, Liver tumor induction

and other

preservative : :

ourposes J Tox Sci, Vol. 38-4, 2013, in press

ICTXIIl @ COEX Seoul 2013-07-02 jk 53


//upload.wikimedia.org/wikipedia/commons/e/e2/Pentachlorophenol.svg

Figure 2

* Percellome Explorer ver. 0.4 8 - PDBEx RSort Expand H G3 Std-Av il = ll:l |5]
X e B R 5 = 03 % B EE - | & Bl enominator]Tare=t |
[MoEazov2 _~ |[paz  RR Tabk|
lrm @ G n  Other I"Unwersel.lst
24| Restriction | <168/286> Jump | =
I erjio |Name | condition = la {oesciptofsurfacs [Tissue [rmecoud =,
I | 55 TTGO10-L Acstaminopher 2337 (MEMC (MEMC CG¥MPDB¥Surf. Liver 0
| | 56 TTGO14-L "2, 4-dntropher 742 (MEMC (MEMC C:xMFDB=Surfi Liver | 0
o 57 TTGO15-L “4-amno-2,6-d 444 (MEMC (MEMC C:¥MFDB¥Surfi Liver 0 ey
| 58 TTGO16-L Pentachlorophe 1992 (MEMC (MEMC C:¥MFDB«Surf Liver 0
P 59 TTG016-1(C) ch C¥MFDB=Surf Liver | 0
|| 60 TTGO19-L 2-Vinybyrndine 1282 (MEMC (MEMC C:¥MFDB¥Surf, Liver 0
|| 61 TTGO20-L "TCDD(2,3,7,8 2182 (MEMC (MEMC C:¥xMFDB=Surf, Liver 0
| 64 TTGO023-L Transplatn 677 (MEMC (MEMC C:¥MFDB¥Surf, Liver 0
|| 65 TTGO26-L "TCDF(2,3,7,8 1125 (MEMC (MEMC C:¥xMFDB=Surfi Liver 0 ll
~Matching List
vs TTGO16-L(C) // Pentachlorophenol
[~ Strict Matching  Draw | Jump | o
|_[Nome |Cangiton la [surfaces |Surfoce2 LTI
| |TTGOo16-1(C) Pentachlorophenol 100 (MEMC C:¥MFDB¥Surf, C:¥MFDB¥Surf Liv —
|| TTG173-L TCDD/ARRKO 9.65 (MEMC C:¥MFDB¥Surfi C:¥MFDBY¥Surf. Live
_’_ TTGO41-L .283 (MEMC C:¥MFDB¥Surfi C:¥MFDBY¥Surf, Live
| | TTG154-L Sodum Dehydroacetare 108 (MEMC C:¥MFDB¥Surfi C:¥MFDBY¥Surf Live
| |TTGO98-L DEHP 444 (MEMC C:¥MFDB¥Surf. C:¥MFDBy¥Surf. Live
| | TTG104-L MEHP | .045 (MEMC C:¥MFDB¥Surfi C:¥MFDBySurf. Live
H TTGO32-L "3-Amno-1H-1,2,4-tnazole .748 [(MEMC C:¥yMFDBY¥Surf: C:¥ MFDBY¥ Surf Live
| | TTGO37-L Phenobarbital .227 (MEMC C:¥MFDB¥Surf. C:¥MFDBySurf, Live
| | TTG1411 Tributykin x Clofbrate 4.983 (MEMC C:¥yMFDBY¥Surf, C:¥MFDBY¥Surf, Live =
ops I Ll_‘
Stand by

J Tox Sci, Vol. 38-4, 2013, in press
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Other chemicals

PCP In Percellome DB

J Tox Sci, Vol. 38-4, 2013, in press
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2hr 4hr 8hr 24hr
Percellome Treatment PS Percellome Treatment PS Percellome Treatment PS Percellome Treatment PS
No. No. No. No.
TTGO016-L(C) Pentachlorophenol 98 TTGO016-L(C) Pentachlorophenol 55 TTGO016-L(C) Pentachlorophenol 127 TTGO016-L(C) Pentachlorophenol 1192
Sodium
TTG154-L 51 TTG104-L 21 TTGO098-L DEHP 15 TTG098-L DEHP 258
Dehydroacetate
TTG109-L  Acephate 24 [TTGO98-L  DEHP 16 [TTGo41-L  Valproic Acid 14 [rTGospr  FAMMOIL24 5,
TTG059-L  Caffeine 19 |TTGO37-L 14 |17c104-L  NEFE 14 |TTG104-L 177
. . 3-Amino-1H-1,2,4-
TTGO041-L Valproic Acid 18 TTGO032-L triazole 12 TTG109-L Acephate 13 TTGO037-L 160
Tributyltin x . . .
TTG062-L(C) Dexamethasone 18 TTG144-L . 12 TTG160-L 5-fluorouracil 10 TTGO041-L Valproic Acid 109
Phenobarbital
TTG098-L  DEHP 17 |10 VAlProicacidsodium g o, o Sodium R R VST MM V/2!Proic acid sodium gy
salt x Thalidomide Dehydroacetate salt
. - Tributyltin x Tributyltin x
TTGO019-L 2-Vinylpyridine 15 TTG141-L Clofibrate 8 TTG141-L Clofibrate 8 |TTGO031-L 94
Sodium
TTG104-L TTGO74-L 8 TTGO31-L 8 TTG154-L 77
Dehydroacetate
Valproic acid sodium . .
TTG165-L  (Chlorpyrifos 12 |tTe151-L  saltx Valproic acid 7 |rreoseL  3Amno-1H-1,2.4- 8 [|TTo162-L e 71
. triazole unsaponified matter
sodium salt
TTGO034-L TTGO031-L 7 TTG146-L Forskolin 6 TTGO044-L Clofibrate 69
TTG166-L TTG044-L Clofibrate 6 TTGO062-L(C) Dexamethasone 6 TTGO74-L Bromobenzene 47
Sesame seed oil Diethylnitrosamine
TTGO031-L TTG162-L Unsaponificdlmaticr 5 TTGO054-L (C57BL/6) TTG109-L Acephate 17
Tributyltin x . .
TTG141-L ) 9 TTG173-L 0 TTG132-L Curcumin 3 TTG160-L 5-fluorouracil 13
Clofibrate
TTGo32-L ~ oAmino-dHL24- TTG136-L [ 2
triazole
TTGO027-L 9 TTGO096-L Omeprazole 0
TTG160-L 5-fluorouracil 4
Sum Set (Total) 75 Sum Set (Total) 31 Sum Set (Total) 46 Sum Set (Total) 636
Sum Set (Up) 59 Sum Set (Up) 22 Sum Set (Up) 23 Sum Set (Up) 636
Sum Set (Dn) 16 Sum Set (Dn) 9 Sum Set (Dn) 23 Sum Set (Dn) 0
PCP NOT Sum 23 PCP NOT Sum 24 PCP NOT Sum 81 PCP NOT Sum

J Tox Sci, Vol. 38-4, 2013, in press
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Percellome
No.

TTGO016-L(C) Per
Sod
TTG154-L ol
TTG109-L  Ace
TTG059-L  Caf
TTGO041-L  Val
TTG062-L(C) DeH
TTG098-L DE
TTGO19-L  [2-V]
TTG104-L .
TTG165-L  Chl
TTG034-L
TTG166-L
TTG031-L o8
dim
Trig
TTG141-L
TTG032-L oA
tria.
TTGO27-L  [1,2)
TTG160-L 5l
Sun
Sun
Sun
PC

1400

1200

1000

800

600

400

200

| —®— PCP unique

—®— PCP total

Common

O—

/
-
[
=

2hr 4hr 8hr

24hr

atment PS
prophenol 1192
258
1,2,4- 212
P 177
160
| 109
94

he

77
71
69
47
17
13
(Total) 636
(Up) 636
(Dn) 0
T Sum 556

J Tox Sci, Vol. 38-4, 2013, in pres

ICTXIIlI @ COEX Seoul 2013-07-02 jk
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Genes
Induced
at2,4or8hr

Ppa rgC1 a 1460336 _at

Ppargcila

BB745167

FOXO1 1416981 _at

Foxo1
Al462296

Cyp2ad /Il Gypzap.;  Cyp4f16 oo

NM__007812 NM__024442

Cyp7al

1440899 _at
FmoS
BB141577

J u n b 1415899 _at
Junb
(Inverted, — "ooe

édf B

1422100_at

NM__007824

1417017_at
Cyp17a1
NM__007809

1451807__at
Nr1i2
AKO18630

1423100 _at
Fos =

Fos
AV026617

1418780 _at F mo 2 1453435 _a_at
Cyp39a1 Fmo2
NM__018887 AKO009753

1415899 _at 1415899 _at
Junb J u n b Junb

NM__008416 (Inverted) NM__008416

==

FOS 1423100__at FOS 1423100__at
Fos Fos
(Inverted) ™"  (Inverted, A%

J Tox Sci, Vol. 38-4, 2013, in press
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2,4 0r8 hr

1460336 __at
Ppargcila
BB745167

Ppargcia

1422100 _at
Cyp7ai
NM__007824

Cyp7at

Fmo5 1440899 at
Fmo5
BB141577

Foxo1

Nr1i2

1416981 __at
Foxo1
Al462296

1417017__at
Cyp17ai
NM__ 007809

1451807__at
Nri1i2
AKO018630

1422230 s _at
Cyp2a4 /// Cyp2a5
NM__007812

Cyp2a4 /// Cyp2a5

1418780 _at
Cyp39ai
NM__ 018887

Cyp39a1

Junb 1415899 at
Junb

NM__008416
07-

=

Cyp4f16

(¢b]
| -
o
Fmo2 =
'r)
—i
(@)

é__
[t
Junb i
(Inverted)



Fmo5 1440899 _at
Fmo5
BB141577

Junb 1415899 _at
(Inverted, subtracted) b
NM__ 008416

<Sub YO>

® O d N O

10

Nr1i2 1451807 _at Junb 1415899 _at Junb 1415899 _at
Nr1i2 Junb InV Junb
AK018630 NM__008416 (Inverted) NM__008416

14 / X
" "' 7\.\
K/
Fos 1423100 _at Fos 1423100 _at Fos 1423100 _at
fok (Inverted) Fok (Inverted, subtracted) o8
AV026617 AV026617 AV026617
<Sub YO>

o

-

o s w_nN

J Tox Sci, Vol. 38-4, 2013, in press
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Genes induced at 24 hr (unique to PCP)

Stat1 1450033_;;3: Statz 1450403 _at Tyk2 14173061:;:; Irf7 1417244_37:7(

Stat2
AW214029 AF088862 NM__018793 NM__016850

Irf3

1426111_x__at

Irf3
u75840

IrfO

1421322 _a__at

Irfo

NM__008394

Myd 88 14192»7'12)’?;; Myd88 14192;2)’?;; Oas 1 a 1424775 _at Oas 1 b 14251;93_311(

Oastla
BCO005591 BC005591 BC018470 BC012877

1425374 _at
Oas3
AB067534

Cxcl10

1418930__at
Cxcl10

NM__021274

Ifit1 L ey | [it3 e /M A8340.41 MiZ0%
NM__008331 NM__008332 Nw_otes0t 11 | )C100862479°

GmO706 /// 1841555  Igtp wrels Tgtpd il Tgtpguss | TIr3 =

Igtp
AK019325 NM__018738 NM__011579 NM__ 126166

fi204.4//, 208 i
Mnda /// Mndal A7

1450242 _at
Tirs
NM__016928

1419042 _at
ligp1
BM239828

1422083 _at
Tiro
AF348140

J Tox Sci, Vol. 38-4, 2013, in press
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Genes induced at 24 hr (unique to PCP)

Stat1 1450033 _a_at = Stat2 1450403 _at | 1YK2 1417306_at | M7 1417244 _a_at
Stat1 Stat2 Tyk2 Irf7
AW214029 AF088862 NM__ 018793 NM__ 016850

10

8l
6
4
2
0
7p]
(7))
()
| .
(@8
=
Myd88 1419272_at ~ Myd88 1419272_at = Oasla 1424775 _at  Qaslb 1425119_at |-
Myd88 Myd88 Qasla Oas1b N
BC005591 BC005591 BC018470 Bco128775|
(Q\
¥
(0]
o
O
>
0
w
S
-
Ifit1 1450783 _at  Ifit2 1418203 at  Ifit3 1449025 _at ~ GM16340 /[ i203 /I~ 1448775 at
Ifit1 Ifit2 3 ) k@E100862472 7471 D CION8E24
NM__008331 NM__008332 « NM__010501 NM__008328 )

SR i SR

REEm—_ e,



Ifit1

1450783 _at
Ifit1
NM__008331

Gm9706 /// 1sg15 1431591 s at

Gm9706 /// 1sg15
AK019325

Ifit2

1
1

lgtp

2
0

o N B O ®

1418203 _at | [fit3
Ifit2
NM__008332

1417141 _at | 19tp1/// Tgtp2

Igtp
NM_ 018738

ICTAI @ CUEA SEOUI ZUL3-U7-UZ K

ados || CIIBSAOIATZ03IN (ierrm ue | I

Ifit3
NM__010501

1449009 _ at
Tatp1 /1 Tgtp2
NM__011579

) k@63 00862472 1472 D CIORBE24

NM__008328

12 -
10

o N B O

Tir3 1422781 _at
Tir3
NM_ 126166

-~ J Tox Sci, Vol. 38-4, 2013, in press
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Interferon signaling (from IPA)

Interferon Signaling

IFNy m
:

Extracellular space ﬁ\h N \ )
Ra ARB ARaARP R @
Cytoplasm
il
Nucleus
,—~Gluedcorticoid

ORIP158 ((M)kw

[P RN ST 7 72<\

ISRF
GIP2) (GIP3 (@

2000-2013 Ingenuity Systems, Inc. All rights reserved.
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IFIT, OAS, IRF7, IIGP, IGTP, IFI47, ISG15,
CXCL10, GTPI, IFI203, IFI204




1430123 _a_at
Akria1
AK009462

Akria1

1424296 _at
Gele
BC019374

1416368 __at
Gstad
NM__010357

LOC100862072
/Il Prdx1

"4

Txnip B

AF 173681

1425387_at
Akr1c20
BC021607

Akr1c20

1418627_at
Gelm
NM__008129

1425626__at
Gstm1
J03952

1415695 _at
Psma1
BCO005762

Txnip (Invert&édy)..

AF173681

Aox1

1419435 _at
Aox1
NM__009676

1421817__at
Gsr
AKO019177

1416411__at
Gstm2
NM__008183

1422962_a_at
Psmb8
NM__010724

1415997_at
Txnip
AF173681

1416429 _a_at

Cat

GmM37Z6. k.
Gsta1 /// Gsta2

1427473 _at
Gstm3
J03953

Gstm3

1441737_s_at
Rassf1
BB757103

Rassf1

AF173681

Txnip (Inverteéd)..

E———

Cbr1 O

NM__007620

1421040 _a_at
Gsta2
NM__008182

1450746 _at
Keap1
AW764104

1456466_x_at
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Genes induced at 24 hr (Common to other chemicals)

Ephx1
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IPA upstream analysis results for 24hr PCP unique and common to others

PCP Sum Set of Other chemicals in Percellome DB

NRF2-mediated Oxidative Stress Response 6.3x10-18
Protein Ubiquitination Pathway 3.0x1014
Xenobiotic Metabolism Signaling 2.2x10°05

Cell Cycle Control of Chromosomal Replication 5.7x1005

Glutathione-mediated Detoxification 7.1x10795

Interferon Signaling 4.6x1008
Activation of IRF by Cytosolic Pattern Recognition Receptors 1.2x100°
Role of PKR in Interferon Induction and Antiviral Response 2.9x1005

Role of Pattern Recognition Receptors in Recognition of Bacteria and Viruses  6.4x10°0°
IL-1 Signaling 2.2x10°04
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In situ hybridization; QuantiGeneViewRNA ISH Tissue Assay kit (Affymetrix, Inc.)
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imiquimod

Neuroscience. 2012 jan 10;201:166-83. doi: 10.1016/j.neuroscience.2011.11.013. Epub 2011
Nov 12.

Fever, sickness behavior, and expression of
iInflammatory genes in the hypothalamus after
systemic and localized subcutaneous stimulation of
rats with the Toll-like receptor 7 agonist imigquimod.

Damm J, Wiegand F, Harden LM, Gerstberger R, Rummel C, Roth J.

Institut fir Veterinar-Physiologie und -Biochemie, Justus-Liebig-Universitat Giessen, Frankfurter Strasse
100, D-35392 Giessen, Germany.

Abstract

The Toll-like receptor 7 (TLR7) agonist imiquimod is used for topical treatment of skin cancers. We
studied the consequences of injections of imiquimod into a subcutaneous (s.c.) air pouch or of
intraperitoneal (i.p.) injections on the manifestation of fever, sickness behavior, and the peripheral and
brain-intrinsic induction of a variety of inflammatory molecules. Rats were given imigimod s.c. or i.p. (1 or
5 mg/kg). Body temperature, motor activity, and food and water intake were recorded by telemetric
devices. Peripheral and brain-intrinsic induction of inflammatory mediators was analyzed by real-time
polymerase chain reaction (RT-PCR), bioassays, enzyme-linked immunosorbent assays (ELISAs), and
immunohistochemistry. Imiquimod is the first TLR-agonist to produce more potent effects with s.c. than
I.p. administration. Peripheral induction of interferons (IFNs) and putative circulating pyrogens
corresponded to the magnitude of the illness responses. In the brain, an expression of cytokines (TNFaq,
IL-18, and IL-6) and inducible forms of enzymes for prostaglandin E2 synthesis (COX-2 and mPGES)
occurred, which was accompanied by a moderate activation of the transcription factors NFkKB and STAT3,
and a strong activation of the transcription factor NF-IL6, in cells of specific areas with an open blood-
brain barrier. These inflammatory responses noted within the brain were more marked after s.c.
administration, than i.p. administration of imiquimod. At a dose of 5 mg/kg, imiquimod causes rather

moderate brain-inflampmatery sespanseso vehigthare related to peripheral IFN-expression and possibly 7()
mediated by brain-intrinsic activation of NF-IL6 and induction of a proinflammatory cocktail. The lack of a
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An orally available, small-molecule
interferon inhibits viral replication
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The Dysregulation of the Monocyte/Macrophage Effector Function
Induced by Isopropanol Is Mediated by the Defective Activation of
Distinct Members of the AP-1 Family of Transcription Factors
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FIG. 4. lsopropanol induces a selective defect in the MAPK signaling
cascade and alters the actuvation of discrete AP-1 familv members. (A)
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Figure 8

PCP

DNA damage

Protein damage
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Pentachlorophenol

(PCP) Acute symptoms:
OH Morphological changes as
R Ramages.to.liver.kidney..hematology,
Cl Cl :Gl tract
mfluenza like symptom
Cl o Functlonal changesas
& Hyperthermia, profuse sweating,
nausea, uncoordinated movements,.
............. .e.tC --‘___.-u”u
Used as |ttt sttt
herbicide, : ]
nsecticide. Chro_nlc symptoms.
fungicide, Liver, kidney, neural
disinfectant, Liver tumor induction
and other
gﬁ;ﬁggve J Tox Sci, Vol. 38-4, 2013, in press
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Summary

Hyperthermia and other functional symptoms have been
explained by the uncoupling of oxidative phosphorylation in
mitochondria.

Our data suggested that those functional symptoms can be
explained by the activation of interferon signaling.

These symptoms are similar to that of Influenza

Two possible mechanisms were discussed; indirect
mechanism via the PRR system, and direct stimulation of the
TLR(s) or interferon receptor(s).

Further study is needed to clarify the molecular mechanisms.
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Gene Knock-out Mouse

AhRKO
p53 KO
ERaKO
ERBKO

others

Gene Knock-In Mouse
SXR/PXR Humanized mouse

The Journal of Toxioodogical Scences {J. Taxsod, Sci.) 173
VX 37, No. 2, 373-380, 2012

Original Article

Development of humanized steroid and xenobiotic receptor
mouse by homologous knock-in of the human steroid and
xenobiotic receptor ligand binding domain sequence

Katsuhide Igarashi', Satoshi Kitajima', Ken-ichi Aisakl', Kentaro Tanemura’,
Yuhji Taguahashi', Noriko Moriyama', Eriko Ikeno', Nae Matsuda’, Yumiko Saga??,
Bruce Blumberg®and Jun Kanno'




Gene Knockout Mice

SNE

Wild Type Mice {‘F

Analysis of
difference in
responses
induced by A

Effect of gene-
alteration on
Gene
Expression
Network

ICTXIII @ COEX Seoul 2013-07-02 jk
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 AhRKO (aryl hydrocarbon receptor KO)

3-MC (3-methylcholanthrene)
TCDD (2,3,7,8-tetracholorodibenzo-p-dioxin)

ICTXIII @ COEX Seoul 2013-07-02 jk

Unpublished datd



Cyplal
NM_009992
cytochrome P450, family 1, subfamily a, polypeptide 1

TCDD 3-MC
TTG020-L_SpNG, 0., TTGO56-L_SpNG, 0,
*T-test
p<0.05

compared to
concurrent
vehicle

Wild mouse

AhR KO mouse . B T I

ICTXIII @ COEX Seoul 2013-07-02 jk

Unpublished datd



Wild type mouse

AhR KO mouse
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AhR-related studies

AhRKO 3-MC = almost Null response

AhRKO TCDD = almost Null response
— 3-MC dose not get metabolized by KO mice

Wild mouse
— TCDD Induces pure AhR singal network
— 3-MC induces pure AhR + metabolite signal network

[Wild 3-MC] - [Wild TCDD]
= 3-MC metabolite signal network

ICTXIIlI @ COEX Seoul 2013-07-02 jk
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[Wild 3-MC] - [Wild TCDD]

3MC TCDD

ICTXIII @ COEX Seoul 2013-07-02 jk

Unpublished data



TCDD 3-MC

TTG020-L_SpNGC..0, ., TTGO56-L_SpNG,.0. ..
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New Concept of Repeated Dose

ICTXIIlI @ COEX Seoul 2013-07-02 jk
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SNE

Gene Knockout Mice

v
New Concept of Repeated Dose

Wild Type Mice |

Analysis of

Effect of gene-
alteration on
Gene
Expression
Network

difference in
responses
induced by A
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New Concept of Repeated Dose

Chemical A

SNs

Non

b
Ao

=2

x14 days

Analysis of
difference in

responses
induced by B

Extraction of
chronic effect
of chemical A

(or effect of
gene-
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New Concept of Repeated Dose

Consider “chronic/ repeated exposure”

as
“Chemically-Induced Transgenic State”,
which is equivalent to Gene Knockout / transgenic

mouse

Chemically-Induced
Transgenic State
(or Gene-altered mouse)
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New Concept of Repeated Dose

Consider “chronic/ repeated exposure”

as
“Chemically-Induced Transgenic State”,
which is equivalent to Gene Knockout / transgenic

mouse
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Single vs Repeated

24 8 24
Single Dose
0,1,2,3
A orB
Dose
0,1,2,3
e

A ¥

A=14day repeat (same dose to all animals)

90
Unpublished datd
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Valproic acid sodium salt

Single dose W O
[0, 50, 150, 500 mg/kg] )

Repeated (A) and single (A)
100 mg/kg (for 14 days) + [0, 50, 150, 500 mg/kg]

91
Unpublished data
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VPA repeat

Unpublished data
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TTG157-L_SpNC 0 TTG151-L_SpNC 0

1422308 _at 1422308 _at

VPA single VPA repeat
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TTG157-L_SpNC 0 TTG151-L_SpNC 0
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Expression
Expression

VPA single VPA repeat
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pyruvate dehydrogenase kinase, isoenzyme 4 Unpubllshed dﬁg
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Percellome Explorerfi&#fr Valproic acid sodium salt

-PDBEXx_RSort101008 Std-Med.PDBEXx
- Target*Candidate

Repeat A+A

2hr 4hr 8hr 24hr
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Carbon tetrachloride

Single dosing C|'-:'-"'"7 N
[0, 0.7, 2, 7 mg/kg] Cl

Cl

Repeat + Single
5 mg/kg (for 14 days to all animals) + [0, 0.7, 2, 7 mg/kg]

100
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http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:Carbon_Tetrachloride.svg
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Gene showing Attenuated response
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TTG119-L_SpNC_0

wef
o}

Expression

Serpina?
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Carbon tetrachloride

Single

2hr 4hr 8hr 24hr
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Jeaday
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Interpretation of the finding

A+A’ protocol experiment suggested that

Chemicals can be classified as either

@® Repeated dosing does NOT affect the response of Single
or
M Repeated dosing DOES affect the response of Single

110
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B Repeated dosing DOES affect the response of Single

TTG119-L_SpNC_.0Q.... TTG130-L_SpNC..Q,...

Definition AEEE &

Transient Response i E T <
(T-Res) < i =
ﬁ;g}iﬁf\ @ N - B

i T g
A Baseline Response —_— X~ — ¥~
é (B-Res) Single Repeated
Eﬁﬁ Bt TTG119-L_SpNC.0, .. TTG130-L_SpPNC.0, ...

Unpublished data Repeated




A+A Protocol 124 8
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mitochondrial ribosomal protein L52



A+A D Vehicle G xtEBE
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A+A’ protocol revealed,,,

% % What is upstream of B-Res changes; up/ down (unchanged)

116
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1438617 _at EBC2E

130 191 T96—H45

02 04 08 24

serine (or cysteine) peptidase inhibitor, clade A
(alpha-1 antiproteinase, antitrypsin), member 7
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What is “repeated dose”

* Epigenetic control of Baseline/Transient
Response

— DNA methylation?
— Histone modification?

% Upstream of epigenetic control

« EPIGENETIC TOXICITY (named by Dr.
Kitano)

ICTXIIlI @ COEX Seoul 2013-07-02 jk
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Publication of Data
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Percellome data flow towards Toxicity Prediction

—
5= A=

5

ercellome DB

A\

Merge TGP data Known _
(mouse) <= (rat) Signal Literature Ontology
140 chemicals 200 chemicals Networks Search Info

o 520 million genes
580 million genes S

[ Candidate Gene List

\
(crude) ]]] oPerceIIomeExplorer

BT veeeccscccences |::> New Chemical
(manuﬁﬁocess) G > PDBEx DB v Percellome Data
Candidate Gene List
_ l Toxicity Predication

(selected)
IC
1@ = | Differential Surface )
LA gy W Fourier transitorm i R
Vo) '
Cluster IOO») Lef |

Intersections

Time info

e i S Enhancer:/
e — Promotor .
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Percellome data flow towards Toxicity Prediction

~' i - ~
g R
P A ~
\
ercellome DB C':Merge TGP data \ Known Literature Ontolo
(mouse) 200 c(r:ilt;licals Signal Search Info Y
140 Fh.emlcals 20wl Geres Networks
S 580 million genes B _ /

~
-~

i RSSrL .:..;..:. I -

(crude)

EE S

(manual process) :

Candidate Gene List
(selected)

Time info

43

o)

Differential’ Surface
Fourier transform

CIE A WA EWRE E SR IR N Y VR

CTEARE o S BT PN E TR AT IR R

TTE AR o T TR Rl R R 2

PERRTA ML &P NS DM P
Pt B Y v i M P A IRARY

Enhancer /
Promotor
Informaic

£

I
o)

EEEEEEEE

°PercellomeEprorer

<>
>:> PDBEx DB ?
l

IC
R

New Chemical

Percellome Data

Cluster
Intersections

200D
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TGP rat data union

TG-Gates data are Designed as Percellome data

3-D data expression, RSort, PercellomeExplorer can
be applied

Rat Gene ID <> Mouse Gene ID connection by Gene
common name (many-to-many correspondence )

R-M converter, M-R converter
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example
Clofibrate

Single oral

to

RAT

(3, 6, 9, 24hr)

TGP0098-L_SpNC_0

Akapl
1383358_at Alb7eaTy
Al072577

(33/0)

IR N K MM W LG

time

A kinase (PRKA) anchor protein 1

TGP0098-L_SpNC_0

Bfar 138212[}3_&
1388733 _at ]
Al177631

(30/0)

e oo BN R RE R R

time

bifunctional apoptosis regulator

Clofibrate
Single oral

to

MOUSE

(2, 4, 8, 24hr)

TTG044-L_SpNC_0

Akapl 142&?;3'“
1449019 _at BRI
BG067335

(52/0)

A kinase (PRKA) anchor protein 1
eou -07-0Z

TTG044-L_SpNC_0

1426490 at
Bfar Bfar
1426490_at HOTEE
AK013874
(52/0)

bifunctional apoptosis regulator

i ko)



TGP0098-L_SpNC_0

Pdk4 1368;22_at
1369150 _at g e
NM_053551

(114/0)

H,
dos®

pyruvate dehydrogenase kinase, isozyme 4

TGP0098-L_SpNC_0

Ppcs e
1388756 _at S
Al231606

(82/0)

time

phosphopantothenoylcysteine synthetase

TGP0098-L_SpNC_0

Rab30 e
1379606 _at gl
BM392291

(53/0)

dos® -
time

RAB30, member RAS oncogene family

TTGO044-L_SpNC_0

Pdk4 141’:7)5;2_31:
1417273 _at b
NM_013743
(229/0),
o4 . MOUSE

time

pyruvate dehydrogenase kinase, isoenzyme 4

TTG044-L_SpNC_0 1448722 5.at
Ppcs NME]%%S494
1448722 s at

NM_026494

(40/0)

time

phosphopantothenoylcysteine synthetase

TTGO044-L_SpNC_0 14645 5 at

Rab30 Be0T0713
1426452_a_at
BG070713
(38/0) yy—o
Gon P o e

RAB30, member RAS oncogene family
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Gene Network Drawing and International Publication

(with Dr. Hiroaki Kitano, SBI - http://www.sbi.jp/index.htm)
Network
Exp. Data Normalization EnricGh?nent - E:fif::vr:\aeynt - rl:gtlvglci):; == mechanism
identification
Curated
Clustering Pathway
DB
tmf clustering PercellomeWeb \
TR UM B BT EED
H23% 4
- T GARUDA

CellDesigner

I - 3 -
e

T <
TR -

-1

>

l-ETF
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AhR pathway built by CellDesigner and Payao

http:// wew. biocarta.com/ pathfiles | m_aciPathway.asp
The Ah receptor, BHLH/PAS transcription factor, upon bl
inding of an aganist such as 2,3,7.8-tetrachlorodibenz
lo-p-dioxin translocates into the nucleus and heterodi

merizes with the transcription factor ARNT. The Ahrece
ptor/ ARNT heterodimer binds to dioxin-responsive ele
iments and alters expression of a number of genes inclu
ding: CYP1A1. CYP1A2, CYP1B1, and NAD(PH quinone

loxidoreductase. The inactive form of the Ah receptor &
xists in the cytoplasm as a tetrameric complex compos
led of the ligand binding subunit, a dimer of the 90-kD

a heat shock protein, and X-associated protein 2 (also r

HSP9O
b -Hsp30_Comp}

Wational Cancer Institute | Nature Pathway Interaction databas

http./ /pid nci.nih gov/searchpathway_landing shimPsource
~BioCartaxaOmportedawhat=graphicispg =onbppage= 16pa
thway_id=ahepathway

—

XapR-HspO0_Compix

= ==

Ale_Xap2_Hsp90_complex

u’ =]
Ahi Kap2_HspD0_complgx SMRT | :
= ‘

i CellDesigner Percellome
| Model register to Payao system Data Visualization

Anr_Xap2_Hspo0_complex

0

jAhe XapZ_HspB0_complex

Cyplal [1422217_a_at] =

Import Export Find Species Bird's Eye View Back To Home
1,2.3-Triazole/ [Kidney/ fgavage/ {TTG027 : 00081 H

Sospchlzes x B[00 —>» 89 8 9 & a1

o
i

e
L] Lo AhR_pathway 123-Triazols
Gopoia > Add Tagset ¥ Kidney// gavage/ /TTGO27
sbi's Tagsets 4 N Gyplal [1422217 a.at]
{m > W Perceliome Tag ® ® ! Created By:  sbi 2011-01-24
Last Updated: 2011-01-24

L J

Default Tagsets

20 @

¥l notes reagable PubMedID:
-0 R [ miriam readable TCDOW http://percellome.nihs.qo.ip/minisurface.dll?Ld ||
ul @sbi.ipk BotP! m
“ o Ll curation readable \SI,L mon=cyplal BWC
Folacomplex | Other Tagsets 5 6P Pol I
- |
[s] || Show Disabled Tags 3 TATA

Delete “ Update

IA_complex
33)

—

/"/V" RN
PR =R S

‘_/-' ; | . -
r(l A1 "1B1 1A2 NADP(H)

nucieus @ ] show updated Tags

monthly | v View Statistics

Bird's Eye View x

/

i

PathText Search
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Garuda: Aug 2013 open (a part of OPEN BIOLOGY)

Pre-alpha Alliance Demo http://www.garuda-alliance.org/

Garuda Dashboard n

Gadget Details

Al
Analytics
Annotation
Datahase Datahase
Developer

Gateway

Kinetic modeling
Layoix 4 SBl and Percellome
Survey R
Visualization i

Name
Percellome
Category

Provider

This gadget provides the expression
profiles associated with different genes
under the perturbation of different drugs
and chemicals in the Percellome
Project

GARUDA

THE WAY IMOLOGY CONNECTS
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Summary (Percellome)

* Ready to Draw dynamic networks with time course
— Combination study, etc.

* Merging rat TGP data to mouse Percellome data
— In PercellomeExplorer

* Publish all data to public domain along with all
analysis tools via Garuda

— Accelerate/ Synergize analysis speed by world wide users
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Development of Percellome Method (2001~)

Jun Kanno, MD, PhD

Katsuhide Igarashi, PhD

Ken-ichi Aisaki, MD, PhD

Atsushi Ono, PhD
Tomoko Ando, Ms
Noriko Moriyama, Ms
Yuko Kondo, Ms
Yuko Nakamura, Ms
Maki Abe, Ms

NIHS/NIBIO TG Project startup group

Percellome Projects (2003~)

1 Tox Div NIHS

Jun Kanno, MD, PhD
Ken-ichi Aisaki, MD, PhD
Katsuhide Igarashi, PhD
Noriyuki Nakatsu, PhD
Yukio Kodama, DVM
Tomoko Ando, Ms
Noriko Moriyama, Ms
Yuko Kondo, Ms
Yuko Nakamura, Ms

(~summer 2002) (with 17 Pharm)

Akihiko Hirose

Atsushi Ono
Ken-ichi Aisaki
Jun Kanno

Risk Assess/ BSRC/ NIHS
Takayoshi Suzuki Mutagen/ BSRC/ NIHS

Makoto Shibutani Path/ BSRC/ NIHS

Katsuhide Igarashi Tox'BSRC/NIHS
Tox/BSRC/NIHS
Tox/BSRC/NIHS
Tox/BSRC/NIHS |

Systems Biology
Dr. Hiroaki Kitano, SBI
Dr. Natalia Polouliakh, SBI
Dr. Samik Ghosh, SBI

Millefeuille Softwares

Ken-ichi Aisaki, MD, PhD
IT collaboration

Grants

Ministry of Health, Labor, and
Welfare (MHLW) Grant-in-Aid, &
MOE

NTT COMWARE,
NTT Data
with Teradata, NCR

(Shinya Matsumoto,
Bun-ichi Tajima)

Maki Abe, Ms

Kenta Yoshiki, Mr

Nae Matsuda, DVM
Chiyuri Aoyagi, Ms

Koichi Morita, Mr

Ayako Imai, Ms

Shinobu Watanabe, Ms
Masaki Tsuji, Mr

Yusuke Furukawa, Mr
Maki Otsuka, Ms

Hisako Aihara, Ms

Minobu Hojo, Ms

Rie Katagiri, Ms

Kiyoshi Sekita, DVM

Yukio Ogawa, DVM (Inhalation)
Satoshi Kitajima DVM, PhD (Fetus)
Kentaro Tanemura DVM, PhD
Atsuya Takagi, DVM, PhD
Yuhji Taguahashi, DVM, PhD




Neon Swan



Back ground

« JSOT organized sessions on

Radiation Toxicology

after the incidence.

Because,,,,
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VSD (virtually safe dose)

Chemicals
° -6

10 Aflatoxins
e 107

« 104~ 102 Asbestos (occupational)

— In Japan, mesothelioma patient is 1,000 per year, with unknown
numbers of lung cancer.

Radiation
« 102 100mSv (threshold anounced by Japanese FSC¥)
If dose rate effect is considered,
DDREF 100mSv =104 7?

FSC: Food Safety Commission of Japan
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» A talk was made by our collaborator, Dr.
Hiroaki Kitano, Systems Biology Institute,
okyo, Japan, titled

“Critical View of Op-Eds on Risk of Low-Level
Radiation Exposure and Difficulties on Risk
Evaluation”
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Last topic of his talk was,,,,

THE WALL STREET JOURNAL

th— L Sk L o EXxR i > IS0 Y- = () =, s B

TR ETORIER IH FERSTNA] FINANTCE 112

L=

'ii - - '['eT_p-"._Ir_'L& L-:--:-s.& Ficked Out of Your qo1(k)T Don't i
8. Ends Before Yo Let the Cash 5t
¥ o

THE INTELL F3ENT NVESTOR

Forget ﬂbnut Black Swans, the One
Floating Ahead is Neon

I 138




slide by HK

Black Swan
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Black Swan

“You've heard of black swans—events that are
unthinkably rare, immensely important, and as
unpredictable in advance as they are inevitable In

hindsight.”
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FOX NEWS (March 2011)

JAPAN S NUCLEAR POWER PLANTS

£ o
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JAPAN ONAGAWA}

SHIKALY -5 [FUKUSHIMA

A2 ;’;' TOKAI
s . SHIBUYAEGGMAN

IKATA| » | HAMAOKA
» | SENDAI

THE ATTACK IS TH E S&PS00 129639




RRERAXMHE1-6-8
TEL:03-3496-1785
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Top What's new Schedule Special Map Venue Contact Link
hw 5 BTN I RSa—)L RS )L v7 SR —5 ol N S
® Whai's New EFEHEERSSEES | &
SHINTHOMME =PEMERN & U bt /7 A Fakitdd (B ELT
shibuya egaman R EXAKIEOHASE 2013.04.01 CELGNEALZOTHMEBHOWL LIFRT & L EIC,
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BB Eshibuya eggman X9 v 7S5 HER 2012.04.12 © ¥oinin
egamanFEfH  Eaggman tokyo east OPEN!! 2011.06.22

—E8 Tshibuya eggmanh R FHRERTH D EWSTHEEIB D F U, 2KEREELEDFT,
BEREBILIEROLMREHEG >TWVWET,.

Shibuya Eggman has no nuclear plant. Our electricity's powered only by music.
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Neon Swan

“our minds—and our markets—aren't very well
equipped to protect us against neon swans, either.

Many investors seem to be coping with what seems
like an obvious risk simply by closing their eyes.”
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In the Pond of Toxicology

Are there any Neon Swans?

Food, Air, Water,
Chemicals,

Coordinated Basic and Applied Science
should make us foresee and see the
swans.
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