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Reagent (Applied Biosystems )
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Universal PCR Master Mix (Applied
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ViiA™7 real
time PCR system (Applied Biosystems )
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OECD Test
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OECE GUIDELINE FOR THE TESTING OF CHEMICALS
Draft Proposal for a New Performance Based
Test Guideline
Human cytochrome P450 (CYP) n-fold induction
in vitro test method
http://www.oecd.org/chemicalsafety/testin
g/CYP-induction-PBTG-final-for-WNT-commen
ts.pdf
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phenobarbital rifampicin >2

Proficency substances  carbamazepine
phenytoin sulfinpyrazone bosentan
definable measures
observations
FDA EPA
MRNA
1
guantitative PCR (gPCR)
RNA
PCR
BioChain

RNA11
CYP3A4 CYP1A2 CYP2B6 CYP2C19 CYP2C8
CYP2C9 CYP2D6
16

RNA
RNA
CYP

8. A801129 (Asian, 26, M)

10. A801136 (Caucasian, 70, F)

11. A801137 (Caucasian, 59, M)
3 RNA

B
ACTIN
17
CYP1Al1
Rifampicin CYP3A4
1 CYP1A2 1
D.
C 5 B 6
B C
B
B 3
C
B Omeprazole CYP1A1
20.4 CYP1A2 5.8 Rifampicin
CYP2C9 1.7 CYP3A4 2.7
BioChain
RNA
CYP1A1 1 CYP3A4 1
B
C
HepaRG CYP1A2 1/3
CYP3A4 1/9
B
CYP1A1 148.5 CYP1A2 8



CYP2B6 68

Omeprazole 1.5
MRNA
Omeprazole CYP1A2
Rifampicin CYP2B6
n
n
DNA

hierarchical clustering

HepaRG

HepaRG HepG2

iPS

HepaRG
OECD
FDA EPA

OECD

CYP1A2

2.1
1.8

HepG2

FDA EPA
MRNA
OECD
7
gPCR BioChain
RNA CYP3A4 CYP1A2
CYP2B6 CYP2C19 CYP2C8 CYP2C9 CYP2D6
11 3
3
8
8 RNA



B
CYP1A2

DNA
clustering
HepaRG

iPS

OECD
MRNA

CYP1Al
CYP3A4

Omeprazole

Rifampicin

CYP1IA1  CYP3A4

hierarchical

HepG2

OECD
FDA EPA

FDA EPA

gPCR BioChain
RNA

8 RNA

A ReproCELL

1) Zeiger E, Gollapudi B, Aardema MJ,
Auerbach S, Boverhof D, Custer L, Dedon
P, Honma M, Ishida S, Kasinski AL, Kim
JH, Manjanatha MG, Marlowe J, Pfuhler S,
Pogribny I, Slikker W, Stankowski LF Jr,
Tanir JY, Tice R, van Benthem J, White
P, Witt KL, Thybaud V. : Opportunities to
integrate new approaches in genetic
toxicology: An ILSI-HESI workshop
report. Environ Mol Mutagen. ,2014; doi:
10.1002/em.21923.

1) iPS
CPhI Japan 2015
( ) 2014,4,

2) iPS



87 2014,5,
3) iPS
2014,9,
4) iPS
CBI 2014 2014,10,

5) Seiichi |Ishida, Takashi Kubo, Yukie
Kuroda, Su-Ryang Kim, Yuko Sekino
Evaluation of Human iPS cell-derived
Hepatocytes for the Application to
ADME/Tox Tests in Drug Development CBI

2014

6)
11

2014,10,

iPS

2014,12,



\ 4

PB Rif
| | | | |
| | | | |
5 6 7 8 9
Plating Medium Assay Medium

Maintenance Medium

OM Omeprazole
PB Phenobarbital
Rif Rifanpicin

1 B Time Course

real-timePCR LC-MS/MS






Plating Medium Enhanced hiPS-HEP Maintenance Medium

OM Omeprazole
PB Phenobarbital
Rif Rifanpicin

3 C Time Course

8 P450-Glo real-timePCR
LC-MS/MS






CYP1A1

CYP1A

1.8 -
1.6 -
14 -
1.2 -

]_ .
0.8 -
0.6 -
0.4 -
0.2 -

0 [ . ___mam [

DMSO 1 DMSO 2 oM1 PB 2 Rif 2
0.000035 -
0.00003 -
0.000025 -
0.00002 -
0.000015 -
0.00001 -
0.000005 - i i
. | | _Hm i
DMSO1  DMSO 2 oM 1 PB 2 Rif 2
B qPCR CYP
9 RNA real-time PCR

’

Actin



CYP2B6

0.000035 -
0.00003 -
0.000025 -
0.00002 -
0.000015 -
0.00001 -
0.000005 -
0
DMSO 1 DMSO 2 OM 1 Rif 2
— CYP2C9
0.001 -
0.0008 -
0.0006 -
0.0004 -
0.0002 - ' '
0
DMSO1 DMSOZ Rif2
o CYP2C19
0.012 -
0.01 -
0.008 -
0.006 -
0.004 -
0.002 -
0
DMSO1 DMSOZ Rif2
qPCR CYP CYP2B 2C
RNA real-time PCR ,

Actin



CYP3A4

0.03 -
0.025 -
0.02 -

0.015 -

0.01 -
0.005 _ ' ' .
0

DMSO1 DMSOZ Rif2

CYP3A7

120 -

100

80 -
60
40

0 I I I I

20
DMSO 1 DMSO 2 Rif 2

B qPCR CYP CYP3A
9 RNA real-time PCR ,
Actin



GSTAZ2

0.025 -

0.02 -

0.015 -

0.01 -

0.005 - I

0 T T T T
DMSO1 DMS02 om1 PB2 Rif2
qPCR CYP

RNA real-time PCR ,

Actin



AhR

0.12 -
0.1 -
0.08 -
0.06 -
0.04 -
0.02 -
0 T
DMSO1 DMSOZ Rif2
0.0025 -
0.002 -
0.0015 -
0.001 -
0.0005 -
0 T T
DMSO1 DMSOZ PB2 Rif2
0.005 -+
0.0045 -
0.004 -
0.0035 -
0.003 -
0.0025 -
0.002 -
0.0015 -
0.001 -
0.0005 -
0 T T
DMSO1 DMSOZ PB2 Rif2
B qPCR CYP
RNA real-time PCR ,

Actin



10

0.00012

0.0001
0.00008
0.00006

0.00004 -

ollill

DMSO 1

0.00002

18
16
14
12
10

o N B~ OO ©

CYP1A2

DMSO 2

CYP1A1

Rif 2

DMSO 1

RNA

DMSO 2

qPCR CYP
real-time PCR

H

Rif 2

Actin

CYP1A



0.002
0.0018
0.0016
0.0014
0.0012

0.001
0.0008
0.0006
0.0004
0.0002

11 C

CYP2B6

DMSO 1

RNA

B2

qPCR CYP
real-time PCR ,

DMSO 2 OM1 P

Rif 2

l

Actin

CYP2B



12

0.014 -
0.012

0.01
0.008
0.006

0.004 - i
B2

0.002

0.14

0.12

0.1

0.08

0.06

0.04

0.02

CYP3A4

|

Rif2

DMSO1 DMSO2 oM1 P

CYP3A7

nil

DMSO 1 DMSO 2 OoM1 P Rif 2

qPCR CYP CYP3A
RNA real-time PCR ,
Actin



AhR

0.14 -
0.12 -
0.1 -
0.08 -
0.06 -
0.04 -
0.02 -
0 T
DMSO1 DMSOZ PB2 Rif2
0.003 -
0.0025 -
0.002 -
0.0015 -
0.001 -
0.0005 -
0 T
DMSO1 DMSOZ PB2 Rif2
0.02 -
0.018 -
0.016 -
0.014 -
0.012 -
0.01 -
0.008 -
0.006 -
0.004 -
0.002 -
0 - T
DMSO1 DMSOZ PB2 Rif2
C qPCR CYP
8 RNA real-time PCR ,

Actin



A)

0.01

0.001

0.0001

P450 Glo/CellTiter Glo

0.00001

0.1

0.01

0.001

0.0001

P450 Glo/CellTiter Glo

0.00001

8
P450-Glo

0.01 - = C
»  HepaRG
o
O
2 o001 -
=
Jo)
O
~~
o
O 0.0001 -
@)
Tp)
q—
(a
| . 0.00001 - . .
Con oM Con OM
0.1 -
o
O
9 0.01 -
E
Jo)
% 0.001 -
O
B
< 0.0001 -
o
. | 0.00001 - . |
Con Rif Con Rif
14 C
A) CYP1A2 B) CYP3A4
P450-Glo CYP1A2 CYP3A4

CellTiter-Glo
P450-Glo 1 2



HepG2

HepaRG 6

HepaRG 5

HepaRG 4

HepaRG 3

HepaRG 2

HepaRG 1

Color range

0.5

DNA

15

hierarchical

HepG2

HepaRG

clustering



CYP1A2 CYP2B6
3 1.8
25 1.6
1.4
2 1.2
1.5 0';
1 mCYP1A2 06 m CYP2B6
bl 1 I
0.2
O»W»ueb'\sq.&.;»qp ON’L'bb-‘)b’\‘%%,\,Q.;»éo
& &
CYP2C9 CYP2C19
25 3.5
: 25 +
1.5 2
1 "~ mCYP209 15 1 = CYP2C19
0.5 0.: [
0 I B EEEENR ,-,—,., oM H B N N = BN . N .
A L R N S T I R S I RIS
‘gﬂ ‘\@Q'b
CYP2D6 CYP3A4
25 2.5
2 4 2
1.5 + 1.5
1 u CYP2D6 1 mCYP3A4
0+ T T T T T T - e ) 0 . . . . . . . I . .
2 T S I S S S I T S RS
o« o
BioChain .
human adult liver RNA.
1: A602084.
2 : A610220.
3 : A507018. led
4: A610219. pooica.
5: AB05073. ﬂ
6 : A801051.
7: aso119s, | used as standard curve.
9: A801130. _
8 relative expression = 1
HepaRG. . ‘ :
P expression level is equal to that in
human liver
16 quantitative PCR (qPCR) RNA
BioChain RNA 11 CYP1A2 CYP2B6 CYP2C9 CYP2C19 CYP2D6
CYP3A4 real-timePCR 3

RNA

RNA



90.000
80.000
70.000
60.000
50.000
40.000
30.000
20.000
10.000

0.000

0.0014
0.0012
0.0010
0.0008
0.0006
0.0004
0.0002

0.0000

1.200

1.000

0.800

0.600

0.400

0.200

0.000

17

CYP1Al

DMSO 1 DMSO 2 OM1 PB 2

CYP1A2

Rif 2

-

DMSO 1 DMSO 2 OM1 PB 2

CYP3A4

Rif 2

l

OM1 PB2

DMSO1 DMSO2

RNA

RNA real-time PCR ,

BioChain RNA

Rif2



1 B

iCell Hepatocytes 2.0 Plating Mediuml, 2, 3, 4

Component Amount (ml) Final Concentration
RPMI 96 96%

B27 2 2%

Oncostatin M (10 pg/ml) 0.2 20 ng/ml
Dexamethasone (5 mM) 0.002 0.1 uyM

Gentamicin 0.05 25 pg/ml

iCell Hepatocytes 2.0 Medium 2 1X

Supplement

4°C 1 -20°C

iICell Hepatocytes 2.0 Maintenance Medium*

Component Amount (ml) Final Concentration
RPMI 96 96%

B27 2 2%

Dexamethasone (5 mM) 0.002 0.1 uyM

Gentamicin 0.05 25 pg/ml

iCell Hepatocytes 2.0 Medium 2 1X

Supplement

Maintenance Medium

4°C 1 -20°C

Assay medium

Component Amount (ml) Final Concentration
William’s medium E 200 96%
Phenorl Red
Dexamethasone (10mM) 0.002 0.1uM
Hepatocyte Maintenance 8 4%

Supplement Pack Cocktail B

4




Thawing Medium
Component Amount (ml) Final Concentration
InVitroGRO HT 250 99.5%
Penicillin-Streptomycin 1.25 0.5%
2 8

Y27632 5u M,
Plating Medium
Component Amount (ml) Final Concentration
InVitroGRO CP 250 99.5%
Penicillin-Streptomycin 1.25 0.5%
2 8

Y27632 5u M,
Base Maintenance medium
Component Amount (ml) Final Concentration
William’s medium E 500 99.9%
Penicillin-Streptomycin 0.5 0.1%

2 8

Enhanced hiPS-HEP Maintenance medium

Component Amount (ml) Final Concentration
Base Maintenance medium 49 %
HEP Supplement 1 2%
DMSO 0.25 0.5%
-15
Assay medium
Component Amount (ml) Final Concentration
William’s medium E 50 96%
Phenorl Red
Dexamethasone (10mM) 0.007 1.4uM
Hepatocyte Maintenance 2 4%

Supplement Pack Cocktail B

1




