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Prediction of developmental chemical toxicity based on gene
networks of human embryonic stem cells.
Yamane J, Aburatani S, Imanishi S, Akanuma H, Nagano R, Kato T,
Sone H, Ohsako S and Fujibuchi W.
Nucleic Acids Res. 44(12): 5515-5528, 2016.
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LRIZEEFSHEHNRYE (10 HEH)

Amiodarone DILI:8
Cyclosporin A DILI:7
Atorvastatin DILL:S
Clotrimazole DILI:3
Ibuprofen DILI:3
Chlorpromazine DILI:2
Aspirin DILI:O

Chlorpheniramine DILI:O
Carbon Tetrachloride | Group 2B
2, 4-DNT Group 2B
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Axitinib (B&EMH%)

Pamidronate (B&14%)

Gentamicin (B&=1%)

Cisplatin (B&1%)

Valproic acid (#8#f2&=14%)

Phenytoin (f8#Z&E14)

Acrylamide (##Z&H1M)
Hexanedione (f##ZX&E14)
Cyclopamine (f#{F&14)
Lithocholic acid (JEEIRRIFEAH %)
Thioacetamide (JEIERRIFE S 15)

LiverTox (Likelihood score: E)
DILI:3
LiverTox (Likelihood score: E)
DILI:3
DILI:8
DILI:8
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(uM)
DILI rank | Dose 1 Dose 2 Dose3 | Dose4 | Dose5 | Dose6 | Dose7 | Dose8 Dose 9 | Dose 10

Amiodarone DILI: 8 0.01 0.02 0.05 0.1 0.4 1.2 3.7 11.1 33.3 100
Cyclosporin A DILI: 7 0.003 |0.008 0.02 0.07 0.2 0.6 1.8 5.6 16.7 50
Atorvastatin DILI: 5 0.001 0.002 0.005 |0.01 0.04 0.12 0.37 1.1 3.3 10
Clotrimazole DILI: 3 0.003 | 0.008 0.02 0.07 0.2 0.6 1.8 5.6 16.7 50
Ibuprofen DILI: 3 0.04 1.1 3.2 9.6 28.8 86.4 259 777 2333 7000
Chlorpromazine DILI: 2 0.02 0.05 0.1 0.4 1.2 3.7 11.1 33.3 100 300
Aspirin DILI: O 1 2 S 14 41 123 370 1111 3333 10000
Chlorpheniramine DILI: O 0.1 0.2 0.5 1.4 4.1 12.3 37 111 333 1000
Carbon Tetrachloride | Group2B | 1 3 8 23 68 205 615 1844 5533 16600
2,4-DNT Group2B | 0.01 0.03 0.09 0.2 0.8 24 7.4 22.2 66.6 200

ATP assay"AJ:l:S’G%O’*—“J'#’FﬁET N=4 T=EE
MTT assay: A LtE3T8REERET N=4TXEjk

REBREERE (Dose 10) (IR KU ZE4EA
B (E £ TDMSO
Control& L T0.01% DMSO;:#&n




MTT/ ATP assay®d 554
| MmiTassay | ATPassay

ik KhES-3#flifa (B 14E+#k) KhES-3#flifg (5 14+#%)
B/ a—F 0 >4FF| StemFit medium/ i-Matrix-511 StemFit medium/ i-Matrix-511
e &g =R E 24 hrs 24 hrs
Assay reagent kit Cell Counting Kit-8 CellTiter-Glo® Luminescent Cell Viability Assay
(Dojindo) (Promega)
I TEHESS PE Envision 2104 Multilabel Reader1 PE Envision 2104 Multilabel Reader1
(PerkinElmer) (PerkinElmer)
0% St BE (450nm )8l %E FIATE
IC10;R7E R package “drc” from CRAN R package “drc” from CRAN
JYIbOx7 model. LL4 (4 parameters log-logistic) = model. LL4 (4 parameters log-logistic)
d—c d—c
J ) = e (hlogm) — Tog@))) S = (b og(o) — Tog(e)))
R version 3.6.3 (2020-02-29) R version 3.6.3 (2020-02-29)
IC105+&E =X IC10<- 1/b * log ((d-c)/(0.9-c)-1)+log (e) 1C10<- 1/b * log ((d-c)/(0.9-c)-1)+log (e)
IC10<- exp (IC10) IC10<- exp (IC10)
b<- coefficients (model. LL4) b<- coefficients (model. LL4)
c<- coefficients (model. LL4) c<- coefficients (model. LL4)
d<- coefficients (model. LL4) d<- coefficients (model. LL4)

e<- coefficients (model. LL4) e<- coefficients (model. LL4)
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bFGF,
TGF-beta

Non-hypoxia

& R A
DomeZ!

LIF,
4or 5 inhibitors/ Activin

Hypoxia

DMEM/F12:N2

B27 + B27 + +

0.5% KSR 0.5% KSR 20% KSR

1% NEAA, 1% NEAA, 1% NEAA,

1mM 1mM 1mM

GlutaMax GlutaMax GlutaMax

0.2mM B- 0.2mM B- 02mM B-

o o o

10ng/mL FGF  10ng/mL FGF 10 ng/mL FGF

50 pg/mL BSA 50 pg/mL BSA

10 uM Y- 10 M Y- 10pM Y-

27632 27632 27632

10 ng/mL LIF 10 ng/mL LIF 10 ng/mL LIF

0.51 pM 051 pM 051 pM

PD0325901 PD0325801 PD0325801
1uM CHIR 3pM CHIR
99021 99021

20 ng/mL 50 pg/mL 10 M

Activin A Ascorbic acid Forskolin

0.5uM IM-12

0.5uM 25uM 4 uM XAVE39

SB590885 Go6983

1 UM WH-4- 2 uM

023
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e

DMEM/F12N2 TeSR -E8 TeSR-EB8

B27 +
1% NEAA,
1mM
GlutaMax
0.2mM B-

:ﬂ!ﬂlﬁﬂ!ﬂm 10ng/mL FGF 10 ng/mL FGF 10 ng/mL FGF

10 uM Y-
27632

10 ng/mL LIF

0.5-1 uM
PD0325901

3 uM CHIR
89021

10 pM
Forskolin

10 uM LPA

50 ug/mL BSA 50 pgimL BSA

10 uM Y- 10 pM Y-

27632 27632

10ng/mLLIF 10 ng/mL LIF

0.5-1 uM 0.5-1 yM

PDO0325901 PD0325901
1pM CHIR
99021

20 ng/mL 50 pgimL

Activin A Ascorbic acid

0.5 pM IM-12

0.5 uM 25uM

SB590885 Go6983

1 uM WH-4-

023

TeSR -E8

10 pM Y-
27632

10 ng/mL LIF

051 M
PD0325901

3 uM CHIR
99021

10 pM
Forskolin
4 pM XAV939

2pM
Purmorphami
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10 M Y-
27632

10 ng/mL LIF

0.51 uM
PD0325901

3 uM CHIR
99021

10 M
Forskolin

10 M LPA
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EOS: Early transposon, Oct-4, Sox2

Seed cells in at Puromycin Normally only 2-
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Grow for 7 days

*Extremely important
to have high efficiency

** Will explain separately
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. pAzmlodaronF;s oy » Atorvastatin ‘
5 3 SHECIZE THEERIORIKEN-2A L |2 IFRIF D
2 g EHIRREE Lo T,
o M el o 38325009 -
» e Aspirin ™ e Clotrlmazole
RIKEN-2A-EOS-YAP RIKEN-2A-EOS-YAP P2 RIKEN-2A-EOS-YAP P5 RIKEN-2A-EOS-YAP P10
Amiodarone, uM 0.04 11.42 9.64 9.45
Atorvastatin, uM 0.002 0.62 0.73 0.96
Aspirin, mM 0.23 0.26 4.64 6.08

Clotrimazole, uM 3.63E-09 0.40 6.00 6.76
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