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Dr. Yooheon PARK (Dongguk University)
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VMT: Validation Management Team
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| | | !
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| JaCWVAM Internal External Fujifilm C u-rp._
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JaCWVAN Science
(TUS)
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- Miszan Chemical
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Trinke - Training - Trainig ; In;;iﬁga; Ltd. Corp.
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Trial coordinator (Chairman): Atsushi Ono, Okayama University
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Expert: Jon Richmond, Ethical Biomedical Research and Testing Advice and
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Expert: Tsuyoshi Kawakami, National Institute of Health Sciences

Expert: Kohichi Kojima, Food and Drug Safety Center

JaCVAM: Hajime Kojima, National Institute of Health Sciences

Biostatistician: Takashi Sozu, Tokyo University of Science
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Lead Laboratory: Toshihiko Kasahara, Fujifilm Corporation
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Lead Laboratory: Yusuke Yamamoto, Fujifilm Corporation
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DPRA Lab A LabB Lab C Lab D
No. | Test Chemical .
prediction 1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd lst 2nd 3rd
1 A S 918 96.3 96.3 593 58.5 96.8 83.0 60.3 71.6 96.3 96.4 96.8
2 B S 56.6 359 36.5 58.0 581 56.0 57.9 57.7 56.2 562 56.5 56.6
5
3 C (Lys co-chution®) 941 950 96.3 9%.0 993 995 97.7 915 96.5 500 54.1 55.6
4 D S 30.8 282 151 21.0 225 27 54.0 - 362 247 16.1 266
5 E S 250 221 217 27.0 217 275 245 - 40.6 500 442 50.0
6 F S 45.7 457 46.1 46.7 48.1 47.0 48.8 251 489 512 50.3 531
7 G S 14.9 10.1 115 10.2 11.5 10.2 12.3 151 151 13.0 14.7 19.8
g H NS 03 0.1 0.6 0.1 0.0 0.1 02 23 29 0.6 11 4.8
9 I NS 15 1.4 18 2.8 20 49 0.6 - 6.1 2.8 13 9.0
(L}’S co—elu‘hon) ) ) ) - ) ) ) ) ) ) )
10 I NS 0.0 0.0 0.0 0.5 0.0 0.1 0.3 25 3.0 0.4 19 4.8
[-] marks show the data that were not measured in error.
[*] mark shows that Lys peptide co-eluted with test chemical at two out of three laborarories.
ADRA Phasel
h-CLAT
DPRA (OECD 442 C) (OECD TG 442E) or
ADRA (m)MUSST
Chemical Molecular I Cellular Response I ‘ Organ Response I rOrganism Response1
Structure & Initiating Even Yy
Prapetes Dendritic cells (DCs)| ™
r < 5
e Induction of inflammalory Lymph node Skin (epidermis)
Metabolism cytokines and surface ;
Penetration Covalent molecules E> (. HE;tocompatibﬂitp Inflammation upon
ikorachion « Mobilization of DCs complexes challenge with
o with cells -~ 7 presentation by allergen
Keratinocytes 11} DCs
r~ ~\ = Activation of |
Electrophilic e Activalion of cells
substance inflammatory cytokines ':> = Proliferation of
« Induction cyto-protective activated T-cells
gene pathways
OECD QSAR Skin Sensitization AOP ARE-Nrf2 test method
Toolbox (OECD 4420D;
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AOP 1ATA
in vitro ROS AOP
ROS OECD test guideline
cassette-dosing PK study
ICH S10 AOP ROS
i) assay OECD test guideline
i)
B-1 ROS
ROS
Reactive oxygen species assay
(ROS) assay 6 Benzophenone (BZ)

UvZVIS

ROS assay 3T3 NRU PT

dioxybenzone (DO) ketoprofen (KT)

mexenone  (MX) oxybenzone (0X)

sulisobenzone (SB) ROS assay



B-2
Sprague-Dawley

UPLC/ESI-MS

B-3 3T3 NRU PT

Balb/c 3T3 cells (CloneA-31)
OECD TG432 3T3 NRU
phototoxicity test (3T3 NRU PT)

B-4 in vivo

black light (FL15BL-B,
National, , ) UVA
30 J/cm?
24 h (NF333,

c-1
W
VIS ([J=290-700 nm)

BZPs
Uv/VIS
BZPs UVA/B
ICH S10 290
700 nm MEC 1,000

BZPs  MEC
2,317 (BZ), 10,833 (DO),
4,350 (KT), 2,850 (MX), 6,817 (0X)
11,700 (SB) M cm

6 BZPs
ROS
ROS assay
ON
10, 0’}
EM
ROS assay
criteria [*0; ([JAsuo mx 10%):  25; and
027 ([JAsgo mx 10%):  20]
6
BZPs BZ, KT OX
ROS
MX ROS
assay (200 W)
(100JIM)
ROS [*0,
((Thazo mx 10%): 67; 0 ([TAsso
m* 10%): Not detected] BZ, KT,
MX OX
DO SB
C-2



BZPs
BZPs
PK study
cassette-dosing PK study
BZ 4
h Cax- 6.1 [g/g
tissue)
DO, MX o)
4h Ghax 8h
3
4-8 h
KT
SB 24 h Chax
KT
8-24h Gax (8.7 L1g/g tissue)
AUCo-24 n
MRT 160.0 h [lg/g
tissue 14.2 h BZPs
KT
SB
MRT ( 14.9 h)
C-3
BZPs in vitro
3T3 NRU PT 3T3 NRU PT
Balb/c 3T3

UVA /

1Cso
PIF in
vitro PIF
OEDG TG 432 i) phototoxicity:
PIF 5, i1i1) probable phototoxicity: 2
PIF 5
PIF 2 BZPs  UVA /
BZ

ii1) non-phototoxicity:

KT UVA
DO, OX
SB UVA
BZ
KT PIF 49.5
68.9
BZ
KT in vitro
DO, OX SB  PIF 1.0
3 in vitro
MX

3T3 NRU PT

BZPs in vivo

BZPs in vivo

(10 mg/site) UVA

UVA
in vivo
QN UVA
LE UVA
(P 0.05) EM
UVA /
CIE
UVA /
LIE in
vivo



UVA BZ KT LIE SB ROS
UVA BZ, KT, MX 0X
(P 0.05) Bz UE UVA
/ DO SB
MX LIE UVA ROS assay
6
(P=0.0607) BZ BZPs
KT in
vivo MX in
vivo DO, OX KT Bz 0OX MX SB DO
SB EM UVA in vitro
/ LE 3T3 NRU PT BZ KT
in vivo UVA
2 in vitro
MX
C-4 AOP OECD TG 3T3 NRU PT
in vitro
AOP  OECD 5 BZPs invitro
ROS assay OECD TG SPSF
OECD in vitro
ROS assay TG KT Bz 0OX SB DO
TG cassette-dosing PK study
KT SB
BZPs
2
6
BZPs in vivo Chax MRT
cassette-dosing PK study
6 BZPs
uv KT SB 0OX MX Bz DO
MEC ICH S10 ICH S10
(Non-phototoxicity: i) (CJ=290-700 nm)
MEC 1000) ii) ROS
ROS assay BZ, KT, MX O0X i)
ROS DO
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cassette-dosing PK study

decision
matrix BZPs
decision matrix
ICH S10
decision matrix
BZPs

PK study

Decision matrix

MEC ROS
PIF
Chax MRT
Decision matrix KT in
vitro
KT

206

KT MRT BZPs
KT
BZ
in vitro
MX
0X  ROS assay
0X
in vitro MX in
vitro
2
SB
invitro
DO in vitro
BZPs
KT BZ MX OX SB DO
6 BZPs
in vivo
UVA
BZ, KT MX
3
invivo
in vivo
In vivo

BZ KT MX SB OX DO

6 BZPs



in vivo

KT BZ MX OX SB DO
In vivo
BZ KT MX SB OX DO

Matrix decision

in vivo
0X
in vivo
in vivo OX
OX
3T3 NRU PT
invivo OX
ROS assay
(ROS )
(ROS
assay) ()
( )

3T3 NRU PT

MX
3T3 NRU PT
0X MX
ROS assay
BZ, KT, OX MX
ROS assay

cassette-dosing PK study

BZPs invivo

) cassette-dosing
PK study

3Rs (refinement,
reduction, replacement)
cassette-dosing

reduction
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AOP ROS assay
OECD TG
o Satomi  Onoue, Yoshiki Seto,
Hideyuki Sato, Hayato Nishida,

Morihiko Hirota, Takao Ashikaga, Anne

Marie Api, David Basketter, Yoshiki

Tokura  [Chemical photoallergy:
photobiochemical mechanisms,
classification, and risk
assessments] Journal of
Dermatological Science, 85(1): 4-11
(2017)

o Hiroto Ohtake, Yukiko Suzuki,
Masashi Kato, Yoshiki Seto, Satomi
[Photosafety of

dermally-applied chemicals based on

Onoue testing

photochemical and cassette-dosing
pharmacokinetic data] Asian Journal
of Pharmaceutical Sciences, 11(1):
237-8 (2016)

o Yoshiki Seto, Hiroto Ohtake, Satomi
Onoue [Development of fluorometric
reactive oxygen species assay for
photosafety evaluation] Toxicology
in Vitro, 34: 113-9 (2016)

o Satomi Onoue, Hiroto Ohtake, Gen

Suzuki, Yoshiki Seto, Hayato Nishida,
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Morihiko Hirota, Takao Ashikaga,
Hirokazu Kouzuki [Comparative study
of
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on prediction performance

photosafety  testing  tools
photoallergens] Toxicology in Vitro,
33: 147-52 (2016)

o Yoshiki Seto, Gen Suzuki, Sharon
Shui Yee Leung, Hak-Kim Chan, Satomi
Onoue [Development of an Improved
Inhalable of

Pirfenidone by Spray-Drying: InVitro

Powder Formulation

Characterization and Pharmacokinetic

Profiling] Pharmaceutical Research,
33(6): 1447-55 (2016)

Hak-Kim Chan

QoL
pirfenidone
2016 32 DDS
o
pirfenidone DDS
2016 2
o Yoshiki Seto, Satomi Onoue: An

improved reactive oxygen species
assay for photosafety assessment of
with limited aqueous
solubility. 2016, EUSAAT 2016, 17th
Annual Congress of EUSAAT

Yosuke

chemicals

o Hiroto

Ohtake,
Hideyuki Sato, Yoshiki Seto, Satomi

lyama,

Onoue:  Verification study on

applicable domain of photosafety



assessment by combined use of
photochemical and pharmacokinetic
data. 2016, 31st JSSX Annual Meeting
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OECD TG490 TK6
MMS
cP 1
5% CO, 37 1.5 X 10%/nml
in vitro
Ames
MLA
invivo SAFC Biosciences Cat. No. 12449C-500ML
56 60 10%
OECD Gibco-BRL
in vitro Cat. No. 15140 Gibco-BRL Cat.
TG490 No. 11840 100 units/mL
TG490 100 pg/mL. 200 pg/mL
TK TFT Sigma
TK T2255
TK6 MVS  Sigma-Aldrich
TK6 129925-56
CP 100 mg
5 2.5 1.25 0.625 pg/m. 4
MS 8 5 3 1 pg/m. CP
5 3 2 1 pg/nl
TK6 p53 1 3
- CO, 5% 37
MGMT 2
50 200ml 2



CP

3 4
96
2
PEO D.
Honma et al., Mutat Res, 374, 89-98, 1997
24 48 72 TK6 PE 70 130% TK
3 10 X 10°
5 3 K PE -SOmix  92.3+ 18.8
MF % S9mix  81.9+ 13.8 % TK
PE3 -S9mix 8.2+ 6.0 X10° S9mix
2 6.3+ 5.2 X10°
normal ly-growing mutant: NG
6 M TFT 14 TK
slowly-growing mutant: SG
7 PEO TFT
PE3 SOmix
NG SG SOmix
E.
1 TK6
C.
1n 2 F.
9 B CEKLNOST
1
N
92.3+ 18.8 % 81.9+ 13.8 1
% PEO  PE3 1@ O)
5 pg/mL TK 2
1) Wada, K., Kato, Y., Ohnuma-Koyama, A.,
8.2+ 6.0 X10° MMS Takahashi, N., Yamada, M., Matsumoto, K.:
44.2+ 19.1 X10° 2-Nitroanisole-induced oxidative DNA
6.3+ 5.2 X10° CP damage in Salmonella typhimurium and in
32.6+ 28.1 X10® rat urinary bladder cells, Mutation
5 Research, 816, 18-23, 2017.
2) Kimoto, T., Horibata, K., 30 ,
70 X10° 2 40 Yamada, M., and Honma, M. : The PIGRET assay,
X10® a method for measuring Pig-a gene mutation

in reticulocytes, is reliable as a
MMS short-term in vivo genotoxicity test:



D

3

Summary of the MMS/JENMS-collaborative
study across 16 laboratories using 24
chemicals, Mutation Research, 811: 3-15,
2016.

Sugiyama, K., Yamada, M., Awogi, T.,

Hakura, A.: The strains recommended for
use in the bacterial reverse mutation test
(OECD guideline 471) can be certified as
non-genetical ly modified organisms, Genes
and Environment, 38: 2, 2016.

2016
Yamada, M. Matsuda, S. Matsuda, T.
Application of single-molecule real-time

(SMRT™) sequencing technology to mutation
assay, 45th European Environmental Mutagenesis
& Genomics Society, 2016



PEO 72 PE3 + SOmix
-S9 B C E K L N 0 S T
PEO 104.8 31.7 74.8 14.3 37.3 363.8 86.7 89.3 78.6
PE3 90.5 101.3 63.1 87.6 102.9 110 101.7 124.3 66.7
+59 B C E K L N 0 S T
PEO 130.9 50.1 56.1 39.1 388 65.7 70.2 106.5
PE3 108.2 93.1 67.9 81.6 114.3 76.8 80.5 64.9
@ _S9 (b) +59
150 150
o
°
100 lolS) o 100
o O °
g g . o®
P e & L4 °
50 50
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N MVS/CP X10¢
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N 6.0 18.0 5.8 19.5 8.8 2.6 3.6 6.4 2.8
MVMS 30.0 69.4 40.7 41.5 85.5 28.8 23.6 36.3 41.7
+S9 B C E K L N 0 S T
N 3.2 16.9 0 11.2 2.7 2.6 5.0 8.5
cP - 76.5 7.9 66.8 19.0 7.9 17.3
1000
[}
80.0
&
E °
; 600
‘g 400 [ )
2 [ ]
2 ]
= [}
200 0 = s
|
00
N MVS N .CP
SOmix S9mix
N MMS/CP
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Bhas42
Bhas 42 in vitro
OECD
96
MB

MB

WST-8 14
21 MB
2
A.
Bhas 42
in vitro
OECD WST-8
96

MB

MB
B.

96 Bhas 42
MB
3-methylcholanthrene (MCA)
Bhas 42 12-o0-tetradecanoylphorbol-13-acetate (TPA)
96
0.2%MB MB
0.1 mol/L HCI 655 nm
14

WST-8 5 vol% 1 450



nm

1
1
0.2%MB
nm
C.
2 4
1
2
14 21
21
14 21
WST-8
MB
MB

1

WST-8  5vol%

450 nm

MB
5 vol%

WST-8
450 nm

WST-8

655
pH6.8

WST-8

10 vol%

DMSO
WST-8
14

MB

MCA

MCA

WST-8

Bhas 42

TPA

MCA

14

MB
DMSO
5
DMSO
MB
6
WST-8
WST-8
MB



21

WST-8

MB

14
WST-8
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2)

D
2)

D
2)

3)
4)

5)

( 2016 7 29 )

tro
in vitro

No.237 IATA

TG242: Potamopyrgus antipodarum
Reproduction Test

TG243: Lymnaea stagnalis Reproduction
Test

TG442E: In Vitro Skin Sensitisation
(h-CLAT)

TG458: Stably Transfected Human
Androgen Receptor Transcriptional
Activation Assay for Detection of
Androgenic Agonist and Antagonist
Activity of Chemicals

TG220: Enchytraeid Reproduction Test
TG222: Earthworm Reproduction Test
(Eisenia fetida/Eisenia andrei)
TG223: Avian Acute Oral Toxicity Test
TG226: Predatory mite (Hypoaspis
(Geolaelaps) aculeifer) reproduction
test in soil

TG228: Determination of Developmental

in

Toxicity to Dipteran Dung
Flies(Scathophaga stercoraria L.
(Scathophagidae), Musca autumnalis De
Geer (Muscidae))

6) TG232: Collembolan Reproduction Test in
Soil

1) TG421: Reproduction/Developmental
Toxicity Screening Test

2) TG422: Combined Repeated Dose Toxicity
Study with the
Reproduction/Developmental Toxicity
Screening Test

3) TG431: In vitro skin corrosion:
reconstructed human epidermis (RHE) test
method

4) TG455: Performance-Based Test Guideline
for Stably Transfected Transactivation
In Vitro Assays to Detect Estrogen
Receptor Agonists and Antagonists

5) TG473: In Vitro Mammalian Chromosomal
Aberration Test

6) TG474: Mammalian Erythrocyte
Micronucleus Test

7) TG475: Mammalian Bone Marrow Chromosomal
Aberration Test

8) TG476: In Vitro Mammalian Cell Gene
Mutation Tests using the Hprt and xprt
genes

9) TG478: Rodent Dominant Lethal Test

10) TG483: Mammalian Spermatogonial
Chromosomal Aberration Test

11) TG487: In Vitro Mammalian Cell
Micronucleus Test

12) T6G489: In Vivo Mammalian Alkaline Comet
Assay

13) TG 490: In Vitro Mammalian Cell Gene
Mutation Tests Using the Thymidine
Kinase Gene

/
IATA

1) No.203: Guidance Document on an
Integrated Approach on Testing and
Assessment (IATA) for Skin Corrosion and
Irritation 2014

2) No0.250: Report on Considerations from
Case Studies on Integrated Approaches for
Testing and Assessment (IATA) - First
Review Cycle (2015): Case Studies on



Grouping Methods as a Part of 1ATA

3) No.255: Guidance Document on the
Reporting of Defined Approaches to be
Used Within Integrated Approaches to
Testing and Assessment (2016)

4) No.256: Guidance Document on the
Reporting of Defined Approaches and
Individual Information Sources to be Used
Within Integrated Approaches to Testing
and  Assessment  (1ATA) for  Skin
Sensitisation (2016)

5) No. 260: Guidance Document for the Use of
Adverse Outcome Pathways in Developing
Integrated Approaches to Testing and
Assessment (1ATA) (2016)

IATA
1) No. 237 Guidance Document on
Considerations for Waiving or Bridging
of Mammalian Acute Toxicity Tests (2016)
2) No. 239 Guidance Document on Honey Bee
Larval Toxicity Test following Repeated
Exposure (2016)

1) No. 235 Potamopyrgus validation report

2) No. 236 Lymnea validation report

3) No. 238 Overview on genetic toxicology
TGs Transactivation Assay to Detect
Estrogenic and Anti-estrogenic Activity

4) No. 240 Draft report of the validation
of the (anti-) ERa CALUX bioassay: U2-
0S cells Transcriptional ERalpha CALUX-
assay for the detection of estrogenic
and anti-estrogenic chemicals for
inclusion in TG455

5) No. 241 Report of the First and Second
Validation Studies for AR STTA Assays to
Detect Androgenic and Anti-androgenic
Activities of Chemicals

2016
(200 )
15 16
GD
OECD AOP

1ATA

Guidance Document on
IATA for Fish Acute Toxicity Testing

54 2016 2
55 200 4
(400 )
32 TG GD
OECD Test Guidelines
Programme 32
OECD AoP

EDTA

Activity: Detailed Review Paper on Retinoic

Acid Pathway AOP efforts for the RAR-RXR part

of the project New TG: Genomic Assay Rapid

Detection test for skin (GARDskin) test:
(AOP key event 3) [

1 IATA
GD on IATA for Serious Eye Damage and
Eye Irritation IATA on Non-Genotoxic

Carcinogens L
]
54 2016 2
55 400
7 28 34[
1

OECD Test Guidelines Programme

1) New TG 433: Fixed Dose Procedure as
Alternative to TG 403 ( )

2) New TG: Performance-Based Test Guideline
on Androgen Receptor Transactivation
Assays

3) Performance-Based Test Guideline for the
establishment on human-derived hepatic
system to investigate biotransformation
and toxicity of compounds by evaluation
of CYP450 induction competence

4) Feasibility study for a Guidance
Document on Study Designs, to be used in
revisions of Guidelines

5) Updated TG 488, Transgenic Rodent



Somatic and Germ Cell Gene Mutation
Assays

6) Revision or replacement of TG 402 on
Acute Dermal Toxicity Test

7) Amendments to the Inhalation TGs and GD
to accommodate nanomaterial safety
testing United States

8) A new TG on SkinEthic™ Human Corneal
Epithelium (HCE) Eye Irritation Test
(EIT) for identifying chemicals not
requiring a classification for eye
irritation or serious eye damage under
UN GHS

9) In vitro Macromolecular Test Method for
Identifying i) Chemicals Inducing
Serious Eye Damage and ii) Chemicals Not
Requiring Classification for Eye
Irritation or Serious Eye Damage

10) Histopathology as Addendum to OECD Test
guideline 438 Isolated Chicken Eye Test
for the Determination of Ocular
Irritation of Detergent and Cleaning
Products

11) Proposed Revision to OECD Guidance
Document No. 160 on the Isolated Chicken
Eye Test (including Histopathology)

12) GD on IATA for Serious Eye Damage and Eye
Irritation

13) IL-8 Luc assay: An In Vitro Method for

Identifying the Skin Sensitisation
Potential of Chemicals ( )
The experimental part of the IL-8 Luc
assay validation study was completed in
September 2014 , the independent peer
review by the JaCVAM started in February
2015;

The appropriateness of generating
additional information with the IL-8 Luc
assay will be contingent on the outcome
of the peer review by JaCVAM. Peer review
report expected 1st quarter of 2016.

14) Myeloid U937 Skin Sensitization Test (U-
Sens) for identifying skin sensitization
potential of chemicals

15) New Test Guideline for the Pig-a Assay,
an in vivo Gene Mutation Assay Promoting
the 3Rs Principles

17) Guidance Document on the Adaptation of In
Vitro Mammalian Cell Based Genotoxicity
Tés for Testing of Manufactured
Nanomaterials European
Commission

18) EDTA Activity: Detailed Review Paper on
Retinoic Acid Pathway

19) EDTA Activity: developing a list of
reference chemicals for E-A-S metabolism

20) EDTA Activity: New TG on Androgen
Receptor Transactivation Assay

21) EDTA Activity: Feasibility study for
minor enhancements of TG 414 (Prenatal
Developmental Toxicity Study) with ED-
relevant endpoints

22) EDTA Activity: Exploring the Concept of
Developing Pathway-Based Test Method
Performance Metrics: a Case Study Using
Estrogen Receptor Signalling

23) EDTA Activity: Elaborating the Conceptual
Framework for cross linkage between the
human and ecotoxicology components: Three
case studies to supplement GD 181

24) EDTA Activity: Species concordance and
species differences considerations in
extrapolation of chemical effects across
species in vitro

25) Joint WNT-WG GLP Activity: Development of
Guidance on good in vitro method practice

26) New TG: ROS Assay: An in chemico Method
for ldentifying the Phototoxic Potential
of Chemicals ( )

27)New TG: Genomic Assay Rapid Detection
test for skin (GARDskin) test: An in
vitro method for identification of skin
sensitizers based on a  genomic
interpretation of the impact of chemicals
on human dendritic cell-like cells (AOP
key event 3).

28) New TG: Toxicogenomic analysis on 3D
reconstituted epidermis for measuring
skin sensitization potency - the SENS-IS
assay.

29) Updated TG 442B: Local Lymph Node Assay
Using Flow Cytometry (LLNA: BrdU-FCM)
30) DRP_on the Miniaturized versions of the

Bacterial Gene Mutation Test

31) Stakeholder  workshop  on
testing strategy for
neurotoxicity (DNT)

32) Update of the repeated dose oral toxicity
90-day study (OECD TG 408) with
parameters for ED

integrated
developmental

. 1ATA

OECD 1ATA
1)



D
2)

3)

D

2)

3)
4)

5.

OECD

Framework for Integrated Approaches to
Testing and Assessment

Development and application of Integrated
Approaches to Testing and Assessment
(1ATA)

Development of a guidance document on the
Evaluation and Application of Integrated
Approaches to Testing and Assessment
(IATA) for Skin Sensitisation based on
the AOP concept

1ATA

OECD 1ATA

No.251~254

In Vitro Mutagenicity of 3,3
Dimethoxybenzidine (DMOB) Based Direct
Dyes

Repeat Dose Toxicity of Substituted
Diphenylamines (SDPA)

Hepatotoxicity of Allyl Ester Category
Bioaccumulation Potential of
Biodegradation Products of 4,4"-Bis
(chloromethyl)-1,1"-biphenyl

OECD  AOP
EAGMST Extended Advisory Group on

Molecular Screening and Toxicogenomics

D
2)

3)

4)

5)

AOP
AOP

Adverse Outcome Pathway on Protein
Alkylation Leading to Liver Fibrosis
Adverse Outcome Pathway on Alkylation of
DNA in Male Pre-Meiotic Germ Cells
Leading to Heritable Mutations

Adverse Outcome Pathway on Aromatase
Inhibition Leading to Reproductive
Dysfunction (in Fish)

Adverse Outcome Pathway on chronic

binding of antagonist to N-methyl-D-
aspartate receptors (NMDARs) during brain
development  induces  impairment of
learning and memory abilities

Adverse Outcome Pathway on binding of

agonists to ionotropic glutamate
receptors in adult brain leading to
excitotoxicity that mediates neuronal
cell death, contributing to learning and
memory impairment

1. 55  OECD Joint Meeting
https://community.oecd.org/docs/DOC-104450
( )

2. Overview of all projects on the workplan
https://community.oecd.org/docs/DOC-57088

( )
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