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Use of adverse outcome pathways in chemical toxicity testing:
potential advantages and limitations
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Outcome)o 2 LAE]o] 9itt (Figure 1) [6].
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(http://aopkb.org/search.ashx)g EdjA S== AOP £ AN L 9w =2 3519}
SIx] AOP Wiki 7} AAl &9 Zof 9lon, Effectopedia =
Intermediate Effects DB @} AOP Xplorer &= 7igF &7|Ao|ct.

AOP Wiki (https://aopwiki.org)= 2014 @ OECD, EU, US EPA 5o] ¥=5td
AIAtstoich AOP Wiki = @174t 7t @9 Aeistn AOP 7ie we2lg Irjstets] ofst
Soz, Ssi/dEgrtol Tast AOP AWl duAoln Al &5 fAS T
QEas f ZI8F = tojty. st 9J7] (Wiki) Z[¥F QIE{mo]AES o]gsto] 7]E0
EMste AlAlolu &3d A9 FEE AREAPE &47 AOP 2 7HA
stot, 559 AOP o tigh Atg-2 o wého] 7Ieste s shaitt.

OECD 9] AOP 7j¥t =z 7389 (QOECD EAGMST (Extended Advisory Group on
Molecular Screening and Toxicogenomics)oA] #2]stal 9o, AOP Wiki & OECD

fifo
4>
30
1
h

EAGMST 9} SAAOQP (Society for the Advancement of Adverse Outcome Pathways)of|A]
a]stal 9t SAAOP = AOP Wiki o] &&= AOP 7} OECD oA &ust AOP XA W
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OECD 9] WNT (Working Group of National Coordinators of the Test Guidelines
Programme)?t TFHA (Task Force for Hazard Assessment)?] ZAEES AHAX|A ot
(Figure 3)[12].
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Structure - Activity Relationships)?] 7|& = W A
+H3YY2 (EC, European Commission)?] A|¥d-g Hol OECD ofA 7id Zof glow,

X £ 20 7]e] AOP 7} S2&]o] Qit}. A1} AOP £ 7J¥sl AFRAL: 3}stEAl MIE,
KE, KER, AO S AOP & 1Ast= BE QA4S 247 718 4 9lon, zF 1A Q A0
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Figure 1. Adverse outcome pathways (AOPs) framework. From Ankley GT et al. Environ
Toxicol Chem 2010;29(3):730-741 [7].

Table 1. AOP-related documents published by the OECD

Category Year Title
The Adverse Outcome Pathway for Skin Sensitisation Initiated by
Series on 2012 Covalent Binding to Proteins (series on Testing and Assessment
Testing and No. 168)
Assessment 2013 Guidance Document on developing and assessing Adverse
Outcome Pathways (series on Testing and Assessment No. 184)
Series on 2016 Users' Handbook supplement to the Guidance Document for
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developing and assessing Adverse Outcome Pathways (OECD

Series on Adverse Outcome Pathways No. 1)

Adverse Outcome Pathway on Protein Alkylation Leading to
Liver Fibrosis (OECD Series on Adverse Outcome Pathways No.
2)

Adverse Outcome Pathway on Alkylation of DNA in Male Pre-
Meiotic Germ Cells Leading to Heritable Mutations (OECD Series

on Adverse Outcome Pathways No. 3)

Adverse Outcome Pathway on Aromatase Inhibition Leading to
Reproductive Dysfunction (in Fish) (OECD Series on Adverse
Outcome Pathways No. 4)

Adverse Outcome Pathway on chronic binding of antagonist to
(NMDARSs)

development induces impairment of learning and memory

N-methyl-D-aspartate receptors during brain

abilities (OECD Series on Adverse Outcome Pathways No. 5)

Adverse

Outcome

Pathways
2016
2016
2016
2016
2016

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 (OECD Series on Adverse Outcome

Pathways No. 6)

AOP, adverse outcome pathway; OECD, Organization for Economic Cooperation and

Development.

Effectopedia

(in beta testing)

Collaborative development
of quantitative AOPs in
graphical environment

Intermediate
Effects DB

Put chemical-related
AOP components
in a regulatory
context

Xplorer
Visualize attribute
networks to discover
and explore AOPs

in a broader
context

e.AOP.Portal

Third party

AOP-KB

Shared chemical, biological and
toxicological ontologies

Applications,
plugins

Figure 2. AOP-KB (https://aopkb.oecd.org/). AOP, adverse outcome pathway: KB, knowledge
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base.

Lead country/
organisation

Hominates experts

-
Dfaﬁ AOP -
for AOP
external - (v-1.0)

review

When ready

Project
included in
the AOPD
work plan

Effectopedia
[ Partnership EU JRC - US EPA - OECD J

ﬂ Internal review
w process =
4 [ Description of the AOP Development process

External review
process

Figure 3. OECD AOP development process [12]. OECD, Organization for Economic
Cooperation and Development;: AOPD, Adverse Outcome Pathway Development: EU,
European Union; JRC, Joint Research Centre; EPA, Environmental Protection Agency; AOP,
Adverse Outcome Pathway: KB, Knowledge Base; WNT, Working Group of the National

Coordinators of the Test Guidelines Programme; TFHA, Task Force on Hazard Assessment.

Table 2. Status of AOPs in AOP Wiki list

Status Number OECD Program

AOPs Ready for Commenting

TFHA/WNT Endorsed 6
EAGMST Approved 3

Included
EAGMST Under Review 18

AOPs Under Development

EAGMST Under Development 27
SAAQOP Under Development 149

Not included
Recent AOP 9

AOP Wiki (https://aopwiki.org/) 2018.03.
AQOP, adverse outcome pathway: TFHA, Task Force for Hazard Assessment: WNT, Working
Group of the National Coordinators of the Test Guidelines Programme; EAGMST, Extended

Advisory Group on Molecular Screening and Toxicogenomics; SAAOP, Society for the
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Advancement of Adverse Outcome Pathways.
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