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� AOPWiki Walkthrough� AOPWiki Walkthrough

� AOP KB – Other Components & Future Plans



Adverse Outcome Pathway Framework

An Adverse Outcome Pathway (AOP) is a conceptual framework that portrays existing knowledge concerning the 

linkage between a direct molecular initiating event and an adverse outcome, at a level of biological organization 

relevant to risk assessment.

(Ankley et al. 2010, Environ. Toxicol. Chem., 29(3): 730-741.)
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Adverse Outcome Pathway Conventions

Molecular 
Initiating 
Event (MIE)

•Key event directly perturbed by interaction with a 
chemical
•One MIE per AOP
•MIE can link to multiple AOPs

•Terminal node in an AOP
Adverse 
Outcome 
(AO)

•Terminal node in an AOP
•One AO per AOP
•AO can link to multiple AOPs

Key 
Events

•Any number of intermediate key events can link MIE to AO
•Key events can be shared by multiple pathways
•Intermediate key events in one pathway may be MIEs in 
others



Example of a Key Event Description

Description of the 
biology

Methods for 
measurement/detection

Taxonomic 
applicability



Adverse Outcome Pathway Conventions
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•Connects a pair of key events (upstream to 
downstream)
•Defined by k.e.1, nature of relationship, k.e. 2
•Plasma E2, reduced: leads to: VTG transcription, 
reduced

(Edge)

Weight of evidence lies in the linkages



Example of a Linkage Description

1.Plasma E2 concentrations, reduced: VTG transcription and translation in liver, reduced

1. Plausibility: Vitellogenin synthesis in fish is localized in the liver and is well documented 

to be regulated by estrogens via interaction with estrogen receptors (Tyler et al. 1996; 

Tyler and Sumpter 1996; Arukwe and Goksøyr 2003). Liver is not regarded as a major site 

of E2 synthesis (Norris 2007), therefore the majority of E2 in liver comes from the 

circulation.

2.Empirical support: 

• In a number of time-course experiments with aromatase inhibitors, decreases in 

plasma estradiol concentrations precede decreases in plasma vitellogenin 

concentrations (Villeneuve et al. 2009; Ankley et al. 2009a; Skolness et al. 2011).

Header refers to a pair of 
key events (edge)

Empirical support 

Biological plausibility

concentrations (Villeneuve et al. 2009; Ankley et al. 2009a; Skolness et al. 2011).

• It was demonstrated in Danio rerio that in vivo exposure to the aromatase inhibitor 

letrozole significantly reduced the expression of mRNA transcripts coding for vtg1, 

vtg2, and erα, all of which are known to be regulated by estrogens (Sun et al. 2010). 

However, similar effects were not observed in primary cultured hepatocytes from 

Danio rerio, indicating that letrozole’s effects on vtg transcription were not direct. 

Conversely, many studies have demonstrated that exposure of hepatocytes to 

estrogens in vitro or in vivo induce vitellogenin mRNA synthesis (e.g., see reviews by 

(Navas and Segner 2006; Iguchi et al. 2006)). 

3.Quantitative understanding: At least two computational models that include functions 

which link circulating concentrations of E2 to VTG production by the liver have been 

published (Li et al. 2011a; Murphy et al. 2005; Murphy et al. 2009). However, both models 

focus on predicting plasma VTG concentrations rather than transcription or translation 

within the liver. A significant positive correlation (r=0.87) between plasma E2 

concentrations corresponding plasma VTG concentrations in female fathead minnows held 

under laboratory conditions has also been reported (Ankley et al. 2008).    

Living documents –
particularly relative to 
KB
Describes quantitative 
relationships between 
adjacent key event 
measurements
• Correlations
•Models
• Thresholds/p.o.d.

Uncertainties or inconsistencies



OECD AOP Guidance

� Downloadable from OECD Web site
http://search.oecd.org/officialdocuments/displaydocumentpdf/?cote=env/jm/mono%282013%296&doclanguage=en

� Basis for AOPWiki



OECD AOP Template

� Part II – The AOP Template

� Implemented in AOPWiki



OECD AOP 
Development 
Process

http://www.oecd.org/env/ehs/testing/molecularscreeningandtoxicogenomics.htm

Courtesy of Anne Gourmelon, OECD



Submitting AOP Development Proposals

Courtesy of Anne Gourmelon, OECD

http://www.oecd.org/env/ehs/testing/molecularscreeningandtoxicogenomics.htm



Current OECD AOP Development Projects

� Section 1: Development of an adverse outcome pathway
� 18 projects

� Section 2: Development of an adverse outcome pathway 
case study
� 3 projects

� Section 3: Guidance documents related to adverse outcome � Section 3: Guidance documents related to adverse outcome 
pathway development including its evaluation
� 2 projects

� Section 4: Knowledge management tool
� 2 projects

� Section 5: Others
� 1 project

http://www.oecd.org/env/ehs/testing/listsofprojectsontheaopdevelopmentprogrammeworkplan.htm

Numbers current as of 9 July 2013
Current list is available at the URL below 
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AOP KB Components



Wiki Entities Correspond to AOP Components
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AOP Wiki Demo

� Tour of an Existing AOP

� Guidance example 1

� Guidance example 2

� Main Page and Help

� Entering an AOPEntering an AOP

� Introduction to Widgets

� Creating and Uploading Graphic Representation

� Introduction to Text Entry



AOP Wiki Development Timeline

� 2013 – Beta version available for OECD AOP 
development teams

� Must submit a proposal to the OECD Secretariat

� 2014 – Production release with broader access

� Defined by OECD External Advisory Group in November

� Integration with other AOP KB components

� Effectopedia Developed by the International QSAR 
Foundation

� AOP Network tool developed by the US Army Corps of 
Engineers - Engineering Research and Development Center



AOP KB Components



AOP Knowledge-Base:  Networks

Structured information from AOP-KB
Linked to network visualization software (e.g., 
Cytoscape)

AOP Networks:  

AOP Network 
ThinkingThinking

•Mixtures

•Multiple MOA

•Cumulative Risk



AOP KB background
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AOP KB Contributors

� EPA/JRC/ERDC 
Working Group

� Stephen Edwards

� Clemens Wittwehr

� Dan Villeneuve

� Ed Perkins

Kevin Crofton

� AOP Wiki Development

� Ryan Durden

� David Lyons

� Kyle Painter

� Lyle Burgoon

� Stephen Edwards

� Wei Jia� Kevin Crofton

� David Lyons

� Gary Ankley

� Lyle Burgoon

� Brigitte Landesmann

� Marina Goumenou

� Natalia Garcia Reyero

� Tanwir Habib

� Wei Jia

� International QSAR 
Foundation (Effectopedia)

� Collaborative Partners

� OECD External Advisory 
Group on AOPs

� IPCS/WHO Mode of Action 
Steering Committee

� EPA AOP Working Group



HTTP: / /AOPWIKI .ORG

AOP Wiki and the OECD 
Template

HTTP: / /SEARCH.OECD.ORG/OFFICIALDOCUM
ENTS/DISPLAYDOCUMENTPDF/?COTE=ENV/J
M/MONO%282013%296&DOCLANGUAGE=EN



Guidance chapters 1-3

� 1 – Determines the name of the AOP article� 1 – Determines the name of the AOP article

� 2 – Goes to the AOPWiki section "Status"
(AOP category)

� 3 – Goes to the AOPWiki Section "Status"
(AOP category)



Guidance chapter 4

� 4 – Goes to the AOPWiki section "Introduction"
(AOP category)



Guidance chapter 5.1 – 5.2

� 5.1 – Goes to the AOPWiki "Characterisation of 
the exposure" section
Chemical initiator category, has now to be opened by using widget in the Chemical initiator category, has now to be opened by using widget in the 
Molecular Initiating Event category

� 5.2 – Goes to the AOPWiki "Chemical 
description" section,
Chemical initiator category



Guidance chapters 5.3 – 5.4

� 5.3 – Determines the name of the MIE article already 
created/opened in the previous stepcreated/opened in the previous step

� 5.4 – Goes into the "Evidence for Chemical Initiation of 
this Molecular Initiating Event"
MIE category



Guidance chapters 5.5 – 5.9

� Are treated in the AOPWiki Key Events section
AOP category



Guidance chapters 5.5 – 5.9

� All levels treated in 
chapters 5.5 - 5.9 are 
entered into the table

� New Key Events 
trigger the creation of trigger the creation of 
new Key Event 
Articles

� For Evidence, see 
later



Key Event category

� When entering a new Key Event in the Key Event 
table in the AOP article, an empty Key Event article 
is created and opened:

� Most Most 
information 
from chapter 7 
goes here (per 
Key Event)



Guidance chapter 6

� 6 – Goes into the table "Key Events" in the 
"Summary of the AOP" section
(AOP category)



Guidance chapter 6 – "Table 1" A

A

� A - Table 1 – column 
"Strength of Evidence" 
goes into the table "Key 
Events" in the "Summary 
of the AOP" section
(AOP category)



Key Event naming convention

� Key Events have a two-component 
name:
� Action
� Biological Process/Object

� Action:
An activity, expressed in an active 
voice nounvoice noun
� Increase, Decrease, Activation, Up-regulation, 
Down-regulation, …

� Biological Process/Object
The "target" of the activity
� Objects like Cells, Genes, ...
But also processes like [cell proliferation, gene 
transcription]



Guidance chapter 6 – "Table 1" B

B

� B - Table 1 – column "Experimental Support" 
goes into the MIE, Key Event or AO article



Guidance chapter 7

� 7 – Goes to the individual Key Event articles



Guidance chapter 8.1.1 – 8.1.6
Bradford Hill criteria



Guidance chapters 8.1.1 – 8.1.6
Bradford Hill criteria

� An overwiew goes to the "Assessment of the AOP" 
section
AOP category

� An overview table is created by filling in the 
"Relationships Among Key Events and the Adverse "Relationships Among Key Events and the Adverse 
Outcome" table
AOP category

� Details per Key Event pair go into to the 
"Relationships Among Key Events and the Adverse 
Outcome" category
Relationships Among Key Events and the Adverse Outcome category



Guidance chapters 8.1.1 – 8.1.6
Bradford Hill criteria

� An overwiew goes to the "Assessment of the AOP" 
section
AOP category

� Gives general information valid for the whole AOP



Guidance chapters 8.1.1 – 8.1.6
Bradford Hill criteria

� An overview table is created by filling in the 
"Relationships Among Key Events and the Adverse 
Outcome" table
AOP category

� Evidence link 
leads to the 
appropriate 
"Relationships 
Among Key 
Events and the 
Adverse 
Outcome" article



Guidance chapters 8.1.1 – 8.1.6
Bradford Hill criteria

� Details per Key Event pair go into the "Relationships 
Among Key Events and the Adverse Outcome" 
category
Relationships Among Key Events and the Adverse Outcome category



Guidance chapter 8.2

� Like in 8.1

� Information describing the whole AOP:
Goes to the AOP article

� Information describing the relationship between two specific 
Key Events:
Goes to the Relationships Among Key Events and the 
Adverse Outcome article



Guidance chapter 9



Guidance chapter 9

� Like in chapter 8
� Information describing the whole AOP:
Goes to the AOP article

� 9.1.5 and 9.1.6 have 
special tables: 



Guidance chapter 9

� Like in chapter 8
� Information describing the relationship between two specific Key 
Events:
Goes to the Relationships Among Key Events and the 
Adverse Outcome article



Guidance chapter 10

� References are either entered manually…

� … by using the <ref>…</ref> tag pairs in the text



Guidance chapter 10

…compound CCl4 equally affects lymphoid 
organs, lungs and kidneys <ref>Kisseleva
and Brenner 2008</ref>…

… leads to…

Writing…

… leads to…



HTTP: / /AOPWIKI .ORG

AOP Wiki Demo



Main Entry Page (http://aopwiki.org)



Main Page Information



Sidebar Tools

� Navigation

� Most commonly accessed pages available anytime

� Actions

� These links will start a workflow or download

� FeedbackFeedback

� Check for known bugs and report bugs

� Check for new features and request features

� Toolbox

� Standard wiki tools



Three Layers of Help

� Main Page – Most concise description of the process

� Help:Contents – More details

� Very brief page specific information

� General tips for entering text and using widgetsGeneral tips for entering text and using widgets

� Links to individual help pages

� Individual Help Pages – Detailed descriptions

� Page by page description of all widgets on each different page 
type

� Links to these pages from the Help:Contents page



Three Layers of Help

� Main Page – Most concise description of the process

� Help:Contents – More details

� Very brief page specific information

� General tips for entering text and using widgetsGeneral tips for entering text and using widgets

� Links to individual help pages

� Individual Help Pages – Detailed descriptions

� Page by page description of all widgets on each different page 
type

� Links to these pages from the Help:Contents page



Quick Overview of Page Types
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Tips for Editing Text Sections



Tips for Editing Using Widgets



Example of a Detailed Widget Description



Create a new AOP

57



Add Adverse Outcome to AOP

31 July 201358



Adverse Outcome Template

Widget Editing

Text Editing



Add Key Event to AOP

31 July 201360



Can Select Existing Key Events



Key Event Template

Widget Editing

Text Editing



Add Molecular Initiating Event to AOP

31 July 201363



Molecular Initiating Event Template

Unique for MIE pagesUnique for MIE pages

Unique for MIE pages



Add Chemical to Molecular Initiating Event

Widget Editing

Text Editing



Chemical Initiators Can 
Include Groups

Adding chemicals to
a chemical initiatora chemical initiator
via the same process
as for MIEs.  Repeat
until you have all
chemicals in your table



Basic Summary of AOP (building blocks)



Define Relationships



KE Relationship Template

Widget Editing

Text Editing



Basic Summary of AOP (linkages)



Coming Soon…

AOP Summary Section Key Event Overview Section

Planned for Dec. 2013 release

Adverse Outcome Overview Section Key Event Relationship Overview Section

Life Stage, Sex, Taxonomic Applicability, & Target Organ released 
2013/07/20. Reference slides to demonstrate these widgets coming soon.



Uploading a Graphic



Creating Graphic from Template

Instructions
• Select a template slide

• Edit the template as needed to provide the specific details of the AOP you’re describing

• While viewing the slide you have edited, click Save As – Other formats (fig1)

• In the save dialog box, select “JPEG File Interchange Format” (fig2)

• In the next box, click “Current Slide Only” (fig3)

Fig 1
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Example 
showing 
AOP 
graphic 
using the 
template



Text Entry Sections on AOP Page

� …



Editing Text Sections on Any Page
Most common formatting options available here

Don’t modify or delete this line!

Use this check box to stay informed about edits to this page



AOPWiki Article categories

5 Categories of Wiki Pages

1. Chemical initiator

2. Key event 
(including MIE; node)

3. KE Relationship 
(linkage; edge)

4. Adverse Outcome

5. AOP


