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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”  

for ever ? 

To avoid “Thalidomide Story” 

 

BLACK BOX 

BLACK BOX 

Chemical Exposure  

Experiments 

Accidental exposure to 

chemicals 

Phenotypes 

(toxicity) 

Basic assumption = 

similar response may 

occur in humans and 

experimental animals  

SNPs-like factors were 

incorporated as safety 

factors based on 

experience. 

Safety 

 Factors 

Phenotypes 

(toxicity) Except drug clinical trial but embryo/ child 
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Do we Use the Magic Number “SAFETY FACTOR”  

for ever ? 

To avoid 2nd “Thalidomide Story” 

 

BLACK BOX 

BLACK BOX 

Chemical Exposure  

Experiments 

Accidental exposure to 

chemicals 

Phenotypes 

(toxicity) 

Basic assumption = 

similar response may 

occur in humans and 

experimental animals  

SNPs-like factors were 

incorporated as safety 

factors based on 

experience. 

Safety 

 Factors 

Phenotypes 

(toxicity) 
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Chemicals 

Bypass by  

Phenotype- 

Independent 

Approach 

Safety Factor  

Uncertainty factor 

Responsible 
gene 

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

Chemicals 

 
  
 

 
 
    

BLACK 

 BOX 
SNPs 

BLACK 

 BOX 

Gene KO 

 models 

phenotype 
Phenotype- 

independent 

Phenotype- 

independent 

phenotype 

Responsible 
gene 

Mechanism-based Toxicology 
(Phenotype-Independent Approach) 
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Development of Network Database by All genes 

(not only “VIP” genes) 
↓ 

Not all networks accompany phenotype 

Chemicals Symptoms 

Organism 

BLACK BOX 

Linkage by Regression Model 

input output 

 

 

 

 

 

Organim 

Chemicals 

input 

Symptoms 

output 

Mechanism-based modernization 

Why monitor all genes comprehensively 
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• DNA → ｍRNA → Protein → Phenotype 

 

• Toxicogenomics 

• ToxicoProteomics 

»ToxicoPhenomics 

=Morpho/Pathology+Physiology 

Comprehensive Monitoring by Microarray systems 

Why mRNA 
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(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! 
 

• Gene expression data (45,000)  

– If the genes are categorized by known factors, gene analysis will be 

limited by the factors. 

 Known phenotype Transcriptome clusters Combination 

Why “no phenotypic anchoring” 
Why phenotype-independent 
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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 !? 
 

 

10 
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Open Access :  BMC Genomics. 2006 Mar 29;7(1):64  

     

Data accumulation needs data standardization 

= absolute copy numbers of mRNA per one cell (average) 

= Percellome method 
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mRNA 

mRNA copy 

numbers per 
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Transcriptome 

info 

Spike-in five bacterial mRNAs* in 

proportional to DNA content (cell number) 

 
[ *: Spike cocktail ] 
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 * Grade-dosed Spike Cocktail
•Spike mRNAs that do not cross-hybridize with sample mRNA

•Affymetrix “Present” call data are covered by GSC range
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Percellome Quantitative-PCR 
(by ABI PRISM 7900HT / SYBR Green) 
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CT 

GSC1:AFFX-TrpnX-3_at 27.13 

GSC2:AFFX-DapX-3_at 25.85 

GSC3:AFFX-PheX-3_at 22.38 

GSC4:AFFX-LysX-3_at 20.72 

GSC5:AFFX-ThrX-3_at 17.41 

GeneA 22.92 

GeneB 22.34 

GeneC 24.47 

GeneX 28.44 

GeneS 22.30 

Copy number / cell 

GSC1:AFFX-TrpnX-3_at 5.8 

GSC2:AFFX-DapX-3_at 17.4 

GSC3:AFFX-PheX-3_at 52.2 

GSC4:AFFX-LysX-3_at 156.6 

GSC5:AFFX-ThrX-3_at 469.8 

GeneA ??? 
 

y = -0.6329x + 20.072 

Percellome Q-PCR normalization  
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GSC3:AFFX-PheX-3_at 52.2 
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GSC5:AFFX-ThrX-3_at 469.8 

GeneA 47.5 

y = -0.6329x + 20.072 

22.92 

5.57 

25.57=47.5 

Percellome Q-PCR normalization  
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SCal４ 

Affymetrix 

GeneChip 

(Mouse 430 v2 

Rat,  Human, 

Xenopus) 

 

Exon Array  

(human and 

mouse) 

now under trial 
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Cyp1b1Cyp1b1

Cyp7a1

Hspa1aHspa1a

Q-PCR GeneChip 

Percellome Q-PCR versus GeneChip 
TCDD /// 5x4 n=3, 60 sample ///  GSC(5)+19 primer pair set1  Cyp1b1
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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 
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Fujii T cell GN Wild 3MC vs DMSONew 

Fujii T cell SpNC 3 Wild 3MCvsDMSO time courseNew 

Global  

Normalization 

Percellome 

In vitro Experiment 

 
 

Cyp1a1 induction  

by an AhR ligand chemical 
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0 0 

mRNA Copy mRNA Copy 

Number Per Cell Number Per Cell 

（ （ Absolute Absolute ） ） 

0 0 

mRNA Copy mRNA 

Number Per Cell Number Per Cell 

（ （ Absolute Absolute ） ） 

Mean or mode of n=3 

And ±1sd 

C
h
e
m
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a
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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 
 

Oral, Inhalation 

One chemcial data consists of  

45,000 layers of 3D surface 

Standard Protocol of  

Percellome Project 
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Percellome Surface data 

is 

Biologist-friendly! 

Easy to check by your eyes 

Cyp27a1 

cytochrome P450, family 27, subfamily a, 

polypeptide 1 

Cyp1b1 

cytochrome P450, family 1, subfamily b, 

polypeptide 1 
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Percellome TG Project / Div Cell&Mol Tox, NIHS 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

Mouse TG 1 

Inhalation TG1 

Mouse TG 2 

Rat Toxicogenomics (TGP1) 

Development TG 

Food TG 

Inhalation TG2 

Mouse TG 3 

CNS TG 1 

Combination TG 

Rat Toxicogenomics(TGP2) 

All of these data are Percellome data 

Percellome Project 

Percellome 

3D format 

Percellome 

3D format 

Percellome 

3D format 

2012 2013 2014 

CNS TG 2 

Inhalation TG3 

Mouse TG 4 
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Percellome TG Project / Div Cell&Mol Tox, NIHS 

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 

Mouse TG 1 

Inhalation TG1 

Mouse TG 2 

Rat Toxicogenomics (TGP1) 

Development TG 

Food TG 

Inhalation TG2 

Mouse TG 3 

CNS TG 1 

Combination TG 

Rat Toxicogenomics(TGP2) 

All of these data are Percellome data 

Percellome Project 

Percellome 

3D format 

Percellome 

3D format 

Percellome 

3D format 

2012 2013 2014 

CNS TG 2 

Inhalation TG3 

Mouse TG 4 

July 3 (Wed) 10:30～12:00 

S18-5   Kentaro Tanemura 

 

Delayed Effects on CNS Induced by 
Disturbance of Neural Activity during 
Development - Behavioral Impairment in 

Male Adult Mice Induced by Postnatal Oral 

Intake of Acephate - 

 

July 3 (Wed)  15:30～17:00 

OP2-4    Satoshi Kitajima 

 

Application of Percellome 

Toxicogenomics Approach to 

Food Safety: a Flavor, Estragole 

Appears to be a PPAR-alpha 

Agonist. 

 



ICTXIII @ COEX Seoul 2013-07-02 jk 26 
26 
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            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) 
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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) 

 In short, 

Signal dose!  
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Lung Liver 

 

Kidney 

 

Heart 

 

Testis 

Dbp   (circadian gene) 
D site albumin promoter binding protein 

CCl4  Single oral exposure 

Circadian change is significant in  

almost all organs 
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Lung Liver 

 

Kidney 

 

Heart 

 

Testis 

Dbp   (circadian gene) 
D site albumin promoter binding protein 

CCl4  Single oral exposure 
~ x10 by timing only 

Circadian change is significant in  

almost all organs 
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• Percellome data analysis strategy 

–Comprehensive 

–Unsupervised 



ICTXIII @ COEX Seoul 2013-07-02 jk 33 

• Single exposure experiment 
– Gene Network = water surface 

– Test Chemical = stone 

– Alteration in gene expression = ripples 

Chemical  → Protein etc.→ Gene → Protein → Gene → Protein →・・・・・ 
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RSort Program by Ken-ichi Aisaki  

• 3-dimensional 

surfaces are Sorted 

by its Roughness of 

the shape, detecting 

the position of + and – 

peaks. 

 

 



ICTXIII @ COEX Seoul 2013-07-02 jk 35 

35 TTG040-L_SpNC_0 
Bcl7b 

TTG040-L_SpNC_0 
Phactr1 

TTG040-L_SpNC_0 
Smad7 

TTG040-L_SpNC_0 
3526401B18Rik 

TTG040-L_SpNC_0 
--- 

TTG040-L_SpNC_0 
Obfc1 

35 

⑧ 



ICTXIII @ COEX Seoul 2013-07-02 jk 36 

36 TTG040-L_SpNC_0 
2810047C21Rik 

TTG040-L_SpNC_0 
2700094F01Rik 

TTG040-L_SpNC_0 
Aqp6 

TTG040-L_SpNC_0 
Rgl2 

TTG040-L_SpNC_0 
D10Ertd755e 

TTG040-L_SpNC_0 
Snrpn 

36 

⑦ 



ICTXIII @ COEX Seoul 2013-07-02 jk 37 

37 TTG040-L_SpNC_0 
Mthfr 

TTG040-L_SpNC_0 
Gria1 

TTG040-L_SpNC_0 
--- 

TTG040-L_SpNC_0 
Agrn 

TTG040-L_SpNC_0 
9030208C03Rik 

TTG040-L_SpNC_0 
Fcrl1 

37 

⑥ 



ICTXIII @ COEX Seoul 2013-07-02 jk 38 

38 TTG040-L_SpNC_0 
Tspan8 

TTG040-L_SpNC_0 
Chrna3 

TTG040-L_SpNC_0 
Bcl7a 

TTG040-L_SpNC_0 
D0Kist4 

TTG040-L_SpNC_0 
Rnf41 

TTG040-L_SpNC_0 
Bace1 

38 

⑤ 



ICTXIII @ COEX Seoul 2013-07-02 jk 39 

39 TTG040-L_SpNC_0 
LOC677429 

TTG040-L_SpNC_0 
Wnt9b 

TTG040-L_SpNC_0 
Slc16a10 

TTG040-L_SpNC_0 
Scml4 

TTG040-L_SpNC_0 
Gadd45b 

TTG040-L_SpNC_0 
Srd5a2l 

39 

④ 



ICTXIII @ COEX Seoul 2013-07-02 jk 40 

40 TTG040-L_SpNC_0 
Sgk 

TTG040-L_SpNC_0 
Aox1 

TTG040-L_SpNC_0 
Zfp108 

TTG040-L_SpNC_0 
2900019E01Rik 

TTG040-L_SpNC_0 
--- 

TTG040-L_SpNC_0 
Gtf2ird1 

40 

③ 



ICTXIII @ COEX Seoul 2013-07-02 jk 41 

41 TTG040-L_SpNC_0 
LOC620695 

TTG040-L_SpNC_0 
Abcc10 

TTG040-L_SpNC_0 
Ephx1 

TTG040-L_SpNC_0 
Anks3 

TTG040-L_SpNC_0 
Retsat 

TTG040-L_SpNC_0 
Bhlhb8 

41 

② 



ICTXIII @ COEX Seoul 2013-07-02 jk 42 

42 TTG040-L_SpNC_0 
Atoh8 

TTG040-L_SpNC_0 
Palld 

TTG040-L_SpNC_0 
Tlcd1 

TTG040-L_SpNC_0 
Cd44 

TTG040-L_SpNC_0 
Procr 

TTG040-L_SpNC_0 
4921506J03Rik 

TTG040-L_SpNC_0 
Procr 

TTG040-L_SpNC_0 
4921506J03Rik 

42 

① 



ICTXIII @ COEX Seoul 2013-07-02 jk 43 
43 

• Data analysis 
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Chemical A Chemical BChemical A Chemical B
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PercellomeExplorer Program by K Aisaki  

Upper window: 

RSort -selected 

Percellome data 

sets regardless 

of organ 

 

Click the data of 

interest 

 

Lower window: 

Data sharing 

more PSs are 

listed 
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Chemical B 

Chemical A  

Chemical C 

Chemical A Chemical BChemical A Chemical B

Chemical C 
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• Percellome data analysis strategy 

–Comprehensive 

–Unsupervised 

 

• Comprehensive Network Drawing 
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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) 

July 3 (Wed)  15:30～17:00 

OP2-4    Satoshi Kitajima 
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Estragole Clofibrate DEHP Phenobarbital

Cyp4a14

Cyp4a10

Cyp2b10

Cyp51

+

+ + +

+ +

+ +

+ +

- -

-

-

-

-
cytochrome P450, 

family 4, 

subfamily a, 

polypeptide 14

cytochrome P450, 

family 2, 

subfamily b, 

polypeptide 10

cytochrome P450, 

family 51

cytochrome P450, 

family 4, 

subfamily a, 

polypeptide 10 /// 

polypeptide 31 /// 

LOC100044218

PPARa 

CAR 
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Pentachlorophenol 

(PCP) 

Used as  

herbicide, 

insecticide, 

fungicide, 

disinfectant, 

and other 

preservative 

purposes 

 

Acute symptoms： 

Morphological changes as  

Damages to liver, kidney, hematology, 

lung, neural system, immune, GI tract 

 

Functional changes as 

Hyperthermia, profuse sweating, 

nausea, uncoordinated movements, 

etc. 

 

Chronic symptoms： 

Liver, kidney, neural  

Liver tumor induction 

 

 

 

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

//upload.wikimedia.org/wikipedia/commons/e/e2/Pentachlorophenol.svg
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J Tox Sci, Vol. 38-4, 2013, in press 
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Other chemicals 

in Percellome DB  PCP 

Other chemicals

in Percellome DB PCP
Other chemicals

in Percellome DB PCP

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

No.
Treatment PS

Percellome

No.
Treatment PS

Percellome

No.
Treatment PS

Percellome

No.
Treatment PS

TTG016-L(C) Pentachlorophenol 98 TTG016-L(C) Pentachlorophenol 55 TTG016-L(C) Pentachlorophenol 127 TTG016-L(C) Pentachlorophenol 1192

TTG154-L
Sodium

Dehydroacetate
51 TTG104-L MEHP 21 TTG098-L DEHP 15 TTG098-L DEHP 258

TTG109-L Acephate 24 TTG098-L DEHP 16 TTG041-L Valproic Acid 14 TTG032-L
3-Amino-1H-1,2,4-

triazole
212

TTG059-L Caffeine 19 TTG037-L Phenobarbital 14 TTG104-L MEHP 14 TTG104-L MEHP 177

TTG041-L Valproic Acid 18 TTG032-L
3-Amino-1H-1,2,4-

triazole
12 TTG109-L Acephate 13 TTG037-L Phenobarbital 160

TTG062-L(C) Dexamethasone 18 TTG144-L
Tributyltin x

Phenobarbital
12 TTG160-L 5-fluorouracil 10 TTG041-L Valproic Acid 109

TTG098-L DEHP 17 TTG150-L
Valproic acid sodium

salt x Thalidomide
8 TTG154-L

Sodium

Dehydroacetate
9 TTG157-L

Valproic acid sodium

salt
103

TTG019-L 2-Vinylpyridine 15 TTG141-L
Tributyltin x

Clofibrate
8 TTG141-L

Tributyltin x

Clofibrate
8 TTG031-L

2-Chloro-4,6-

dimethylaniline
94

TTG104-L MEHP 12 TTG074-L Bromobenzene 8 TTG031-L
2-Chloro-4,6-

dimethylaniline
8 TTG154-L

Sodium

Dehydroacetate
77

TTG165-L Chlorpyrifos 12 TTG151-L

Valproic acid sodium

salt x Valproic acid

sodium salt

7 TTG032-L
3-Amino-1H-1,2,4-

triazole
8 TTG162-L

Sesame seed oil

unsaponified matter
71

TTG034-L 4-Ethylnitrobenzene 12 TTG031-L
2-Chloro-4,6-

dimethylaniline
7 TTG146-L Forskolin 6 TTG044-L Clofibrate 69

TTG166-L Carbaryl 10 TTG044-L Clofibrate 6 TTG062-L(C) Dexamethasone 6 TTG074-L Bromobenzene 47

TTG031-L
2-Chloro-4,6-

dimethylaniline
10 TTG162-L

Sesame seed oil

unsaponified matter
5 TTG054-L

Diethylnitrosamine

(C57BL/6)
5 TTG109-L Acephate 17

TTG141-L
Tributyltin x

Clofibrate
9 TTG173-L TCDD/AhRKO 0 TTG132-L Curcumin 3 TTG160-L 5-fluorouracil 13

TTG032-L
3-Amino-1H-1,2,4-

triazole
9 TTG136-L Phytol 2

TTG027-L 1,2,3-Triazole 9 TTG096-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 556

 2hr 4hr 8hr 24hr

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

Phenobarbital
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Valproic acid sodium
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Valproic acid sodium
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Tributyltin x

Clofibrate
8 TTG141-L

Tributyltin x

Clofibrate
8 TTG031-L

2-Chloro-4,6-

dimethylaniline
94

TTG104-L MEHP 12 TTG074-L Bromobenzene 8 TTG031-L
2-Chloro-4,6-

dimethylaniline
8 TTG154-L
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Dehydroacetate
77

TTG165-L Chlorpyrifos 12 TTG151-L

Valproic acid sodium

salt x Valproic acid

sodium salt
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triazole
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Sesame seed oil

unsaponified matter
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2-Chloro-4,6-

dimethylaniline
7 TTG146-L Forskolin 6 TTG044-L Clofibrate 69

TTG166-L Carbaryl 10 TTG044-L Clofibrate 6 TTG062-L(C) Dexamethasone 6 TTG074-L Bromobenzene 47

TTG031-L
2-Chloro-4,6-

dimethylaniline
10 TTG162-L

Sesame seed oil

unsaponified matter
5 TTG054-L

Diethylnitrosamine

(C57BL/6)
5 TTG109-L Acephate 17

TTG141-L
Tributyltin x

Clofibrate
9 TTG173-L TCDD/AhRKO 0 TTG132-L Curcumin 3 TTG160-L 5-fluorouracil 13

TTG032-L
3-Amino-1H-1,2,4-

triazole
9 TTG136-L Phytol 2

TTG027-L 1,2,3-Triazole 9 TTG096-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 556
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J Tox Sci, Vol. 38-4, 2013, in press 
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Ppargc1a Foxo1 Cyp2a4 /// Cyp2a5 Cyp4f16 

Cyp7a1 Cyp17a1 Cyp39a1 Fmo2 

Fmo5 Nr1i2 Junb Junb  

(Inverted) 

Junb  

(Inverted, 

subtracted) 

Fos Fos 

(Inverted) 

Fos 

(Inverted, 
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Genes  

Induced  
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Ppargc1a Foxo1 Cyp2a4 /// Cyp2a5 Cyp4f16 
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2, 4 or 8 hr 
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Ppargc1a Foxo1 Cyp2a4 /// Cyp2a5 Cyp4f16 

Cyp7a1 Cyp17a1 Cyp39a1 Fmo2 

Fmo5 Nr1i2 Junb Junb  

(Inverted) 

Junb  

(Inverted, subtracted) 

Fos Fos 

(Inverted) 

Fos 

(Inverted, subtracted) 

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

2, 4 or 8 hr 
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Genes induced at 24 hr (unique to PCP) 
Stat1 Stat2 Tyk2 Irf7 Irf3 Irf9 

Myd88 Myd88 Oas1a Oas1b Oas3 Cxcl10 

Ifit1 Ifit2 Ifit3 Gm16340 /// Ifi203 

/// LOC100862472 

/// LOC1008624 

Ifi204 /// Ifi205 /// 

Mnda /// Mndal 

Iigp1 

Gm9706 /// Isg15 Igtp Tlr3 Tlr5 Tlr9 Tgtp1 /// Tgtp2 
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Stat1 Stat2 Tyk2 Irf7 Irf3 Irf9 

Myd88 Myd88 Oas1a Oas1b Oas3 Cxcl10 

Ifit1 Ifit2 Ifit3 Gm16340 /// Ifi203 /// 

LOC100862472 /// LOC1008624 

Ifi204 /// Ifi205 /// Mnda /// Mndal Iigp1 

Gm9706 /// Isg15 Igtp Tlr3 Tlr5 Tlr9 Tgtp1 /// Tgtp2 
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Genes induced at 24 hr (unique to PCP) 
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Figure 4 

Stat1 Stat2 Tyk2 Irf7 Irf3 Irf9 
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Genes induced at 24 hr (unique to PCP) 
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Interferon signaling (from IPA) 
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IFN 

JAK TYK 

STAT 
P 

STAT 
P 

IFIT, OAS, IRF7, IIGP, IGTP, IFI47, ISG15, 

CXCL10, GTPI, IFI203, IFI204   
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Akr1a1 Akr1c20 Aox1 Cat Cbr1 Ephx1 

Gclc Gclm Gsr Gm3776 /// 

Gsta1 /// Gsta2 

Gsta2 Gsta3 

Gsta4 Gstm1 Gstm2 Gstm3 Keap1 Nqo1 

LOC100862012 

/// Prdx1 

Psma1 Psmb8 Rassf1 Atxn10 Txn1 

Txnip Txnip (Inverted) Txnip Txnip (Inverted) Txnrd1 Gm1821 /// Ubb 
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Genes induced at 24 hr (Common to other chemicals) 
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PCP Sum Set of Other chemicals in Percellome DB  

NRF2-mediated Oxidative Stress Response   6.3x10-18  

Protein Ubiquitination Pathway   3.0x10-14 

Xenobiotic Metabolism Signaling   2.2x10-05 

Cell Cycle Control of Chromosomal Replication   5.7x10-05 

Glutathione-mediated Detoxification   7.1x10-05 

Interferon Signaling        4.6x10-08 

Activation of IRF by Cytosolic Pattern Recognition Receptors    1.2x10-05 

Role of PKR in Interferon Induction and Antiviral Response    2.9x10-05 

Role of Pattern Recognition Receptors in Recognition of Bacteria and Viruses  6.4x10-05 

IL-1 Signaling         2.2x10-04  

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

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

b 

c d 

Irf7: vehicle 

In situ hybridization; QuantiGeneViewRNA ISH Tissue Assay kit (Affymetrix, Inc.)   

Stat1: vehicle 

Irf7: PCP 

100mg/kg, po 

24 h  

Stat1: PCP 

 100mg/kg, po 

24 h 

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

lipoprotein

MyD88-dependent 

pathway

Co-stimulator

Inflammatory cytokines

Co-stimulator

MyD88-independent 

pathway

By S. Akira

From:

lipoprotein

MyD88-dependent 

pathway

Co-stimulator

Inflammatory cytokines

Co-stimulator

MyD88-independent 

pathway

By S. Akira

endosome 
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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 

inflammatory genes in the hypothalamus after 

systemic and localized subcutaneous stimulation of 

rats with the Toll-like receptor 7 agonist imiquimod. 

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

Institut für Veterinär-Physiologie und -Biochemie, Justus-Liebig-Universität 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 imiqimod 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 (TNFα, 

IL-1β, 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 NFκB 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-inflammatory responses, which are related to peripheral IFN-expression and possibly 

mediated by brain-intrinsic activation of NF-IL6 and induction of a proinflammatory cocktail. The lack of a 

septic-like state in imiquimod-treated rats reinforces the therapeutic use of this drug. 

Copyright © 2011 IBRO. Published by Elsevier Ltd. All rights reserved. 

                     imiquimod 
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Figure 8 

HQ, BQ,  

OH radicals 

PCP 

PXR/SXR↑  

Cyp↑ 

Fmo↑ 

Nrf2↑ 

Protein damage 

DNA damage 

Irf ↑ 

IfnR 

Inflammatory  

Cytokines → 

AP-1↓ Fos↓, JunB↓ 

Tlr ↑ 

Ifn ↑ 
Interferon 

Signaling ↑ 

Other PRRs↑ ? 
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? 
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Acute symptoms： 

Morphological changes as  

Damages to liver, kidney, hematology, 

lung, neural system, immune, GI tract 

 

Functional changes as 

Hyperthermia, profuse sweating, 

nausea, uncoordinated movements, 

etc. 

 

Chronic symptoms： 

Liver, kidney, neural  

Liver tumor induction 

 

 

 

Pentachlorophenol 

(PCP) 

Used as  

herbicide, 

insecticide, 

fungicide, 

disinfectant, 

and other 

preservative 

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

influenza-like symptom 

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

 



ICTXIII @ COEX Seoul 2013-07-02 jk 78 

Gene Knockout Mice 

Gene KO Mice 

Wild Type Mice      

  A    

Analysis of 

difference in 

responses 

induced by A 

Effect of gene-

alteration on 

Gene 

Expression 

Network 

Unpublished data 
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• AhRKO (aryl hydrocarbon receptor KO) 

 

3-MC (3-methylcholanthrene) 

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

Unpublished data 
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TTG020-L_SpNC_0 TTG056-L_SpNC_0 

TTG170-L_SpNC_0 TTG173-L_SpNC_0 

Cyp1a1 

NM_009992 

cytochrome P450, family 1, subfamily a, polypeptide 1 

TCDD       3-MC 

Wild mouse 

AhR KO mouse 

*:T-test  

p<0.05  

compared to 

concurrent  

vehicle   

Unpublished data 
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Cyp1a2 

NM_009993 

cytochrome P450, family 1, subfamily a, polypeptide 2 

TTG020-L_SpNC_0 TTG056-L_SpNC_0 

TCDD       3-MC 

Wild type mouse 

TTG170-L_SpNC_0 TTG173-L_SpNC_0 

AhR KO mouse 

Unpublished data 
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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 
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[Wild 3-MC] - [Wild TCDD] 

3MC           TCDD 174 131 216 

Unpublished data 



ICTXIII @ COEX Seoul 2013-07-02 jk 84 

TTG020-L_SpNC_0 

TCDD 

TTG173-L_SpNC_0 

AhRKO TCDD 

TTG056-L_SpNC_0 

3-MC 

TTG170-L_SpNC_0 

AhRKO 3-MC 

Gtf2b 

1451135_at 

general transcription 

factor IIB 

TCDD        3-MC 

Wild 

AhR KO 

Unpublished data 
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Gene Knockout Mice 

 

 

New Concept of Repeated Dose 
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Gene Knockout Mice 

 

 

New Concept of Repeated Dose 

Gene KO Mice 

Wild Type Mice      

  A    

Analysis of 

difference in 

responses 

induced by A 

Effect of gene-

alteration on 

Gene 

Expression 

Network 
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 Chemical A  

            Non      

  B    

Analysis of 

difference in 

responses 

induced by B 

Extraction of 

chronic effect 

of chemical A 

 

(or effect of 

gene-

alteration) 

x14 days 

 

 

 

New Concept of Repeated Dose 

Unpublished data 
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Consider “chronic/ repeated exposure”  

as  

“Chemically-Induced Transgenic State”,  

which is equivalent to Gene Knockout / transgenic 

mouse 

New Concept of Repeated Dose 

Chemically-Induced  

Transgenic State 

(or Gene-altered mouse) 

 Chemical A  

            Non      

  B    

Analysis of 

difference in 

responses 

induced by B 

Extraction of 

chronic effect 

of chemical A 

 

(or effect of 

gene-

alteration) 

x14 days 

Unpublished data 
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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) 

 Chemical A  

            Non      

   A    

Analysis of 

difference in 

responses 

induced by B 

Extraction of 

chronic effect 

of chemical A 

 

(or effect of 

gene-

alteration) 

x14 days 

New Concept of Repeated Dose 

Unpublished data 
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Single vs Repeated 
2 4 8 24 

Single dose  

Single Dose  

0,1,2,3 

2 4 8 24 

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

Repeated (A+A’   A+B) 

A’ or B  

Dose  

0,1,2,3 

Unpublished data 
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Valproic acid sodium salt 

 
 

Single dose  

[0, 50, 150, 500 mg/kg] 

 

Repeated (A) and single (A’) 

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

Unpublished data 
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TTG157-L_SpNC_0 TTG151-L_SpNC_0 

Sap30 

sin3 associated polypeptide 

VPA single                                       VPA repeat 

Unpublished data 
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TTG157-L_SpNC_0 TTG151-L_SpNC_0 

Zmynd19 

zinc finger, MYND domain containing 19 

VPA single                                       VPA repeat 

Unpublished data 
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TTG157-L_SpNC_0 TTG151-L_SpNC_0 

Atp6v1a 

ATPase, H+ transporting, lysosomal V1 subunit A 

VPA single                                       VPA repeat 

Unpublished data 
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TTG157-L_SpNC_0 TTG151-L_SpNC_0 

Tgoln1 /// Tgoln2 

trans-golgi network protein /// trans-golgi network protein 2 

VPA single                                       VPA repeat 

Unpublished data 
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TTG157-L_SpNC_0 TTG151-L_SpNC_0 

Peci 

peroxisomal delta3, delta2-enoyl-Coenzyme A isomerase 

VPA single                                       VPA repeat 

Unpublished data 
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TTG157-L_SpNC_0 TTG151-L_SpNC_0 

Pdk4 

pyruvate dehydrogenase kinase, isoenzyme 4 

VPA single                                       VPA repeat 

Unpublished data 
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TTG157-L_SpNC_0 TTG151-L_SpNC_0 

Prkci 

protein kinase C, iota 

VPA 肝 単回 VPA  肝 反復 

VPA single                                       VPA repeat 

Unpublished data 
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TT
G

1
5

7
-L

 

TTG151-L 

2hr 4hr 8hr 24hr 

2
h

r 
4

h
r 

8
h

r 
2

4
h

r 

・PDBEx_RSort101008_Std-Med.PDBEx 

・Target*Candidate 

Percellome Explorer解析 

Repeat A+A’ 

S
in

g
le

 

 

Valproic acid sodium salt 

Unpublished data 
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Carbon tetrachloride 

 
 

Single dosing 

[0, 0.7, 2, 7 mg/kg] 

 

 

Repeat  + Single 

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

 

 

Unpublished data 

http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:Carbon_Tetrachloride.svg
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TTG119-L_SpNC_0 TTG130-L_SpNC_0 

Ubqlnl 

ubiquilin-like 

Gene showing Attenuated response 

CCl4 single                                        CCl4 repeat 

Unpublished data 
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TTG119-L_SpNC_0 TTG130-L_SpNC_0 

Rpl13a 

ribosomal protein L13a 

Gene showing Attenuated response 

CCl4 single                                        CCl4 repeat 

Unpublished data 
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TTG119-L_SpNC_0 TTG130-L_SpNC_0 

Stx18 

syntaxin 18 

四塩化炭素 肝 単回 四塩化炭素 肝 反復 

CCl4 single                                        CCl4 repeat 
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TTG119-L_SpNC_0 TTG130-L_SpNC_0 

Calm1 

calmodulin 1 

四塩化炭素 肝 単回 四塩化炭素 肝 反復 

CCl4 single                                        CCl4 repeat 
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TTG119-L_SpNC_0 TTG130-L_SpNC_0 

Serpina7 

serine (or cysteine) peptidase inhibitor, clade A (alpha-1 antiproteinase, antitrypsin), member 7 

Gene showing Enhanced response 

CCl4 single                                        CCl4 repeat 
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TTG119-L_SpNC_0 TTG130-L_SpNC_0 

Ibtk 

inhibitor of Bruton agammaglobulinemia tyrosine kinase 

Gene showing Enhanced response 

CCl4 single                                        CCl4 repeat 
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TT
G

1
1

9
-L

 

TTG130-L 

2hr 4hr 8hr 24hr 

2
h

r 
4

h
r 

8
h

r 
2

4
h

r 

Single  

R
e

p
e

a
t 

 

Carbon tetrachloride 
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TTG119-L_SpNC_0 TTG130-L_SpNC_0 

TTG119-L_SpNC_0 TTG130-L_SpNC_0 

Possible General Rule ! 

Single                                        Repeated 

Single                                        Repeated Unpublished data 
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TTG119-L_SpNC_0 TTG130-L_SpNC_0 

TTG119-L_SpNC_0 TTG130-L_SpNC_0 

Possible General Rule 

 

 

Induction is in relation to 

Base-line copy number! 

 

 

 

 

Q: what signal induces 

this base-line changes? 

< 

< 

> 

> 

Single                                        Repeated 

Single                                        Repeated 
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Interpretation of the finding 

Chemicals can be classified as either  

 

●Repeated dosing does NOT affect the response of Single  

or  

■Repeated dosing DOES affect the response of Single  

 
 

A+A’ protocol experiment suggested that  
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TTG119-L_SpNC_0 TTG130-L_SpNC_0 

TTG119-L_SpNC_0 TTG130-L_SpNC_0 

Definition用語定義  

 

 Transient Response 

     (T-Res) 

 過渡反応 

 

 Baseline Response  

      (B-Res) 

 基線反応 

 

< 

< 

> 

> 

Single                                        Repeated 

Single                                        Repeated 

■Repeated dosing DOES affect the response of Single  

Unpublished data 



ICTXIII @ COEX Seoul 2013-07-02 jk 112 
112 

2 4 8 24 

2 4 8 24 

2 4 8 24 

2 4 8 24 

2 4 8 24 

A+A’ Protocol 

[ 0 + 1 ] 

[ 2 + 1 ] 

[ 4 + 1 ] 

[ 14 + 1 ] 

[ 1 + 1 ] 

[ 7 + 1 ] 
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単回暴露 
(TTG119) 

2日間反復暴露 
(TTG190) 

4日間反復暴露 
(TTG191) 

14日間反復暴露 
(TTG130) 

遺伝子発現変動 
3Dグラフ 
配置図 

[ 0 + 1 ] [ 2 + 1 ] 

[ 4 + 1 ] [ 14 + 1 ] 
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TTG119-L_SpNC_0 TTG190-L_SpNC_0 

TTG191-L_SpNC_0 TTG130-L_SpNC_0 

Mrpl52 

mitochondrial ribosomal protein L52 

[ 0 + 1 ] [ 2 + 1 ] 

[ 4 + 1 ] [ 14 + 1 ] 
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TTG CCL4 BaseLine Liver jk 

Dynlrb1 

1428257_s_at 

dynein light chain roadblock-type 1 

2，4，8，24hr 

[ 0 + 1 ] 

[ 2 + 1 ] [ 4 + 1 ] 
[ 14 + 1 ] 

A+A’ の Vehicle （溶媒対照群）の比較 

Unpublished data 
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■【B-Res-dominant chemical】 

 Baseline goes down and T-Res gets suppressed 

 Baseline goes up and T-Res gets enhanced 

 

★ How Baseline changes by Repeated dose  

 ・Time-lapse data 

 

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

 

★★★ Does B-Res and T-Res apply for B of the A+B Protocol 

 

 
 

A+A’ protocol revealed,,,, 



ICTXIII @ COEX Seoul 2013-07-02 jk 117 

TTG CCL4 BaseLine Liver jk 

Tgoln1 

1423308_at 

trans-golgi network protein 

TTG CCL4 BaseLine Liver jk 

Dynlrb1 

1428257_s_at 

dynein light chain roadblock-type 1 

TTG CCL4 BaseLine Liver jk 

Dynlrb1 

1428257_s_at 

dynein light chain roadblock-type 1 

TTG CCL4 BaseLine Liver jk 

Serpina7 

1438617_at 

serine (or cysteine) peptidase inhibitor, clade A 

(alpha-1 antiproteinase, antitrypsin), member 7 

TTG CCL4 BaseLine Liver jk 

Serpina7 

1438617_at 

serine (or cysteine) peptidase inhibitor, clade A 

(alpha-1 antiproteinase, antitrypsin), member 7 

B-Res Up :ca. 1000 ps 

B-Res Dn :ca. 1300 ps 

↑： 219 ps  
↓：  20 ps 
→：  8 ps 

＞ 
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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) 
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Publication of Data 
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RSort 

Candidate Gene List 
(selected) 

検証 
(manual process) 

New Chemical 
Percellome Data 

Cluster 

Intersections 

Percellome DB 
(mouse) 

140 chemicals 
580 million genes 

PercellomeExplorer 
Candidate Gene List 

(crude) 

PDBEx DB 

Toxicity Predication 

Known  

Signal 

Networks 

Literature 

Search 

Ontology 

Info 

微分Surface解析による 

候補遺伝子リスト 

Enhancer / 

Promotor 

informaion     Toxicity Networks  

微
分 

122 

Percellome data flow towards Toxicity Prediction 

TGP DB 

(rat) 
200化学物質 

延べ5.2億遺伝子 

Merge 

 

 

TGP data  

(rat) 

200 chemicals 

520 million genes 

Differential Surface 

Fourier transform 

Time info 
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RSort 

Candidate Gene List 
(selected) 

検証 
(manual process) 

New Chemical 
Percellome Data 

Cluster 

Intersections 

Percellome DB 
(mouse) 

140 chemicals 
580 million genes 

PercellomeExplorer 
Candidate Gene List 

(crude) 

PDBEx DB 

Toxicity Predication 

Known  

Signal 

Networks 

Literature 

Search 

Ontology 

Info 

微分Surface解析による 

候補遺伝子リスト 

Enhancer / 

Promotor 

informaion     Toxicity Networks  

微
分 

123 

Percellome data flow towards Toxicity Prediction 

TGP DB 

(rat) 
200化学物質 

延べ5.2億遺伝子 

Merge 

 

 

TGP data  

(rat) 

200 chemicals 

520 million genes 

Differential Surface 

Fourier transform 

Time info 



ICTXIII @ COEX Seoul 2013-07-02 jk 124 

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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TGP0098-L_SpNC_0 

Akap1 

1383358_at 

AI072577 

( 33 / 0 ) 

A kinase (PRKA) anchor protein 1 

TTG044-L_SpNC_0 

Akap1 

1449019_at 

BG067335 

( 52 / 0 ) 

A kinase (PRKA) anchor protein 1 

TGP0098-L_SpNC_0 

Bfar 

1388733_at 

AI177631 

( 30 / 0 ) 

bifunctional apoptosis regulator 

TTG044-L_SpNC_0 

Bfar 

1426490_at 

AK013874 

( 52 / 0 ) 

bifunctional apoptosis regulator 

Clofibrate  

Single oral  

to 

RAT 

(3, 6, 9, 24hr) 

Clofibrate  
Single oral  

to 

MOUSE 

(2, 4, 8, 24hr) 

example 
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TGP0098-L_SpNC_0 

Ppcs 

1388756_at 

AI231606 

( 82 / 0 ) 

phosphopantothenoylcysteine synthetase 

TGP0098-L_SpNC_0 

Rab30 

1379606_at 

BM392291 

( 53 / 0 ) 

RAB30, member RAS oncogene family 

TTG044-L_SpNC_0 

Ppcs 

1448722_s_at 

NM_026494 

( 40 / 0 ) 

phosphopantothenoylcysteine synthetase RAB30, member RAS oncogene family 

TTG044-L_SpNC_0 

Rab30 

1426452_a_at 

BG070713 

( 38 / 0 ) 

TGP0098-L_SpNC_0 

Pdk4 

1369150_at 

NM_053551 

( 114 / 0 ) 

pyruvate dehydrogenase kinase, isozyme 4 

TTG044-L_SpNC_0 

Pdk4 

1417273_at 

NM_013743 

( 229 / 0 ) 

pyruvate dehydrogenase kinase, isoenzyme 4 

RAT 

MOUSE 
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Gene Network Drawing and International Publication 

（with Dr. Hiroaki Kitano, SBI   http://www.sbi.jp/index.htm） 

127 

Normalization Exp. Data 
GO 

Enrichment 
Pathway 

Enrichment 

 Network 
mechanism 

identification 

Network 
modeling 

Clustering 
Curated  
Pathway 

DB 

H23予定 

Percellome 
PercellomeWeb 

データ及び独自解析機能の 
一般公開 

Systems Biology 
Institute 

AGCT CellDesigner Payao 

SCal4 

tmf  clustering 

Percellome 
DB 

RSort 
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AhR pathway built by CellDesigner and Payao 

128 
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Garuda: Aug 2013 open 
Pre-alpha Alliance Demo http://www.garuda-alliance.org/ 

(a part of OPEN BIOLOGY) 
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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 

Percellome Projects（2003~） 

In 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 

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 Taquahashi, DVM, PhD 

NIHS/NIBIO TG Project startup group  

(～summer 2002) (with 17 Pharm)  
 Akihiko Hirose Risk Assess/ BSRC/ NIHS 

 Takayoshi Suzuki  Mutagen/ BSRC/ NIHS 

 Makoto Shibutani Path/ BSRC/ NIHS 

 Katsuhide Igarashi Tox/BSRC/NIHS 

 Atsushi Ono Tox/BSRC/NIHS 

 Ken-ichi Aisaki Tox/BSRC/NIHS 

 Jun Kanno  Tox/BSRC/NIHS 

Millefeuille Softwares 

 Ken-ichi Aisaki, MD, PhD 

IT collaboration 

 NTT COMWARE, 

 NTT Data  

 with Teradata, NCR 

 (Shinya Matsumoto,  

  Bun-ichi Tajima) 

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

Systems Biology 
Dr. Hiroaki Kitano, SBI  
Dr. Natalia Polouliakh, SBI 
Dr. Samik Ghosh, SBI 
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Neon Swan 
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Back ground 

• JSOT organized sessions on  

 

Radiation Toxicology  
 

after the incidence. 

 

Because,,,, 
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X 

X 
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VSD (virtually safe dose) 

  Chemicals 

• 10-6      

• 10-5 

 

• 10-4～ 10-3 Asbestos (occupational) 
– In Japan, mesothelioma patient is 1,000 per year, with unknown 

numbers of lung cancer. 

 

  Radiation  

• 10-2   100mSv  (threshold anounced by Japanese FSC*)  

  if dose rate effect is considered,    

  DDREF  100mSv = 10-4 ? 

 
 FSC: Food Safety Commission of Japan 

Aflatoxins 
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• A talk was made by our collaborator, Dr. 

Hiroaki Kitano, Systems Biology Institute, 

Tokyo, 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,,,,  
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Black Swan 
 slide by HK 
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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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 slide by HK 
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FOX NEWS (March 2011) 

 

 slide by HK 
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 slide by HK 
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Neon Swan  slide by HK 



ICTXIII @ COEX Seoul 2013-07-02 jk 145 

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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 slide by HK 
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 slide by HK 
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 slide by HK 
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 slide by JK 
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SOLUTION? 
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SOLUTION? 

 slide by JK 



ICTXIII @ COEX Seoul 2013-07-02 jk 156 

SOLUTION? 
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In the Pond of Toxicology 

Are there any Neon Swans? 

 
Food, Air, Water,  

Chemicals, 

Drugs,,,,, 

 

Coordinated Basic and Applied Science 

should make us foresee and see the 

swans. 
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End 
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