-“L
,fﬁ

oARcD%WtW%&%WI:%'E@%E%%E ¢y

peores differences
/ Large Little

PP2A \

i
\ Cytoplasm \ Nucleus

v' CAR is constitutively active transcription factor, and its activity is regulated by
cellular localization (nuclear translocation by xenobiotics).

v Nuclear translocation is regulated de-phosphorylation and phosphorylation by
PP2A, PKC and EGFR signals.

v PB does not bind to CAR, but indirectly activates CAR.
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Experimental protocol

v"Host cell: HepG2 cells (4 x104 celliwell, 48-well)

v'Reporter gene: (NR1)5-tk-pGL3

v Expression plasmid: pTarget (native hCAR)

v'Chemical Treatment: vehicle (0.1% DMSO) or CITCO, 24 hr

30 r
g hCAR
= + .
g 2 Vehicle
E:
2 20 CITCO (0.3 uM)
(3]
£ 1 The relative reporter activities
i_:’: are shown as ratio o those in
o 10 empty-pTarget-transfected and
= vehicle-treated cells. Data
% 5 shown are the mean = S.D.
o (n=4)
0 |
0 0.8 4.0 20 100
pTarget/hCAR (ngiwell)
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Experimental profocol :
v"Host cell: HepG2 cells (4 x10* cell/well, 48-well) (NR1)5-tk-pGL3
v'Reporter gene: (NR1);-tk-pGL3 . Y
v Expression plasmid: pcDNA3.1/V5-His

Expressing hCAR tagged with

V5 and His, tags _hCAR-VS.
v'Chemical Treatment: vehicle (0.1% DMSO) or S
CITCO, 24 hr
o 10 —
;§ +hCAR-V5-His
2 8
g Vehicle
S 6
£ CITCO (0.3 uM)
:§ 4 The relative reporter activities are
° shown as ratio to those in empty-
Z 2L pcDNA3. 1-transfected and
= vehicle-treated cells. Data shown
P 0 are the mean = S.D. (n=4)

0.8 4.0 20
pcDNA3.1/V5-His-hCAR (ng/well)

Imai, Drug Metab Pharamacokinet, 2013.
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) Relative luciferase activities
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Imai, Drug Metab Phammacokmet 2013
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Vehicle

CITCO (0.3 uM
Empty PB (2 mM
pcDNA3.1| cBzEoum) |
PHY (50 pM

Vehicle |
CITCO (0.3 uM
hCAR-V5-His PB (2mM) |

CBZ (50 puM) |
PHY (50 pM) |

Experimental protocol :
v'Host cell: HepG2 cells (4 x104 celliwell, 48-well) Th]g regi‘lfe repOfrter e:ictivciitiesharf showngs r?ltio to those in
v'Reporter gene: (NR1);-tk-pGL3 i;anN-;- S gagf:i;te and vehicle-treated cells. Data are the
/Expre§s:on plasmid: peDNA3.1/V5-His CBZ, carbamazepine; PHY, phenytoin; FLV, fluvastatin.
¥'Chemical Treatment: 24 hr
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*Chlorpyrifos: a P450-dependent esterase inhibitor.
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Liver hypertrophy and hepatocyte hypertrophy

Liver hypertrophy (mouse) Immunohistochemical
analyses of CYP1A (A) and
CYP3A (B) in ureated
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Control PB- treated

Hepatocyte hypertrophy, centrilobular
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9&%* Y : CHH-positive

N : CHH-negative

CAR I CAR Y B: The number of compounds classxﬁed in the branch
=
=400 0% A A: The number of compounds showing CHH in vivo.
| cYp2et | cypaet :
<0.5 205
Y AR | ARR
"M/ =18.74|<18.74
PPARGa | PPAR
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_ <5242 § 25242 <136 § =13.6
I PxR | PXR PPARa-1H| PPARG-1H |
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Y AnR | AnR N
z82.19 ] <82.19
11/12 >P1><5R4 j?é‘zz PXR] PXR PXR | PXR [
Z15. . <82 =82 z27 f<27
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<92 | =92 PPARG-1H| PPARG-1H PPARa | PPARa  ARR | ARR
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3/4 5/5 15/22 212 1419 6/9  4/5 22 23/27
The mvapart package on R was used to build a tree.
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Current (Q)SAR approach for tox:c:ty predictxcn
v" Chemical and physicochemical properties are extracted and
defined based on the 2D/3D chemical structure.

v" The biological property (e.g. ability to interact with cellular
macro-molecules) may not be defined appropriately in that way.

Characteristics of NRs
v NRs are activated by a wide variety of chemical compounds,
acting as “xeno-sensors”

v" NR-activating ability of chemical compounds is easily
determined in easy-to-handle, high throughput in vitro assays.

> In vitro reporter assays for NRs may be useful to describe the
biological/toxicological properties of chemical compounds.
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Toxicity prediction using NR-activating profile and toxicity DB

Known NR assays NR-activating profile DB
compounds (with chemical properties)
¢,
8| %
X | c,
&
n Cs / |
Cs, FXR Cs; e Non-
Css y toxic

Non-toxic
O

.
-
)
-

Toxicity prediction using NR-activating profile and toxicity DB

Known NR assays Prediction:
compounds C, exhibits C,-like toxicity.

Performing
assays

New compound
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v’ To take this approach,
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we need a list of toxic and non-toxic compounds.

v’ To obtain this list,

we need a well-organized database for in vivo toxicity.

v" To build such a toxicity database,
we should avoid performing new animal experiments.

v We also need human toxicity database and in vitro
assay systems reflecting toxicity in humans in vivo.

Classical approach for the establishment of toxicity prediction

system

AOP/MOA
identification

Establishment of Prediction Model

Toxicity-known compounds
v"Omics approaches

v'In vivo experiments

v'In vitro experiments

AOP: Adverse Outcome Pathway
MOA: Mode Of Action



In vitro/in silico integrated approach using toxicity database
(DB) for the establishment of toxicity prediction sysytem

Toxicity-known compounds
v Omics approaches

v'In vivo experiments

vIn vitro experiments

AOP/MOA
identification

Good DB is necessary
for better supervised
analysis.

AOP: Adverse Outcome Pathway
MOA: Mode Of Action
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(Nature Rev. Drug Discov. (2004)k Y %)
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Hepatotoxicity (21%; 6)
Nephrotoxicity (7%; 2)
Cardiotoxicity (7%; 2)
Torsades (21%; 6)
Rhabdomyolysis (7%; 2)
| Other (37%; 10)

Nat Rev Drug Discov. 2007, &, 904
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Adverse Outcome Pathway : AOP
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