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Adverse Outcome Pathway (AOP) concept
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Ankley et al. 2010: https://doi.org/10.1002/etc.34
Leist et al. 2017: https://doi.org/10.1007/s00204-017-2045-3
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AOPs can play major role in risk assessment

Aid Integrated Approaches to Testing and Assessment (IATA)
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Main AOP repository: AOP-Wiki

AOP-Wiki is the main qualitative AOP repository of the AOP-KB

Joint effort between EC-JRC and US EPA

AOP Wiki
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AOPs in AOP-Wiki contain many types of info
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AOPs in AOP-Wiki contain many types of info

Adverse Outcome Pathway:
- Abstract

- Background

- Applicability

- Key Events

- Key Event Relationships

- Stressors

- Assessment

https://acpwiki.org/aops/38

% Maastricht University


https://aopwiki.org/aops/38

AOPs in AOP-Wiki contain many types of info
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https://aopwiki.org/aops/38
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AOPs in AOP-Wiki contain many types of info
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AOPs in AOP-Wiki contain many types of info
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https://aopwiki.org/aops/38

RDF schema covers
most of the AOP-Wiki

Main elements converted in RDF:

Adverse Outcome Pathways
Key Events
Key Event Relationships
Stressors
Chemicals
Taxonomy
ell-terms
* QOrgan-terms

% Maastricht University

dcidentifier

e
‘cheminf:CHEMINF_000000
a d(tme
Title
cheminf.CHEMINF_0004 4
CAS-RN s i
dbource / ,H,\m

@\cmmmvcHEMlNauuij
m\ dcterms:alte)

deidentfier

o Organl

a0po: Organ(on(ex[

d WLM

nehitaxon131567

|
, ncbitaxon:131567 s

d( title

@
@//_i's label
dctitle
ws description
oy
dcterms:plodified
Timestamp recent update)

aopoihas_chemical_entity

dcidentifier

dc identifier

acsouce m

determsisPartOf ‘aopohas_upstream_key_event, aopo:has_downstfeam_key_event

|

|
|
\ nebitaxon:131567

aoponas_key_event
/

aopo:AdverseOutcomePathway ———_

m/\ = nCitC54571
/
a
@ deideptfier
— ———_detitle
dertte
 cermsalernatie
nsiater
o desoume
—
[

pato:PAT0_0000047
Sex applicability i

aopo:LifeStageContext

B 7P 0:KeyEventRelationship
rdfs:label @

Sex appl

aopo:LifeStageContext ———(UEREFERIIILIY
v i)

determsisPartof

pato:PATO_0000047

Life stage applicability

~dcterms:created
dcidepfifier

—
aopo: nas,key,wamnsmp

TTED-

Timestamp creation SE

dcterms:created

gy dctermsimod

ome visit poster #17



AOP-Wiki RDF Virtuoso SPARQL endpoint

Deployed in OpenRiskNet e-infrastructure %’gﬁﬁﬁm
athwa
As a SPARQL endpoint with AOP-Wiki RDF \>£/1 K’l

using a Virtuoso base docker image:

(openlink/virtuoso-opensource-7) ‘*dOCer

Available from: http://aopwiki-rdf.prod.openrisknet.org/sparql/

Default Data Set Name (Graph IRI)

Query Text )
select distinct ?Concept where {[] a ?Concept} LIMIT 100

% Maastricht University | RISKASSESSMENT E-INFRASTRUCTURE


http://aopwiki-rdf.prod.openrisknet.org/sparql/

SPARQL beginners course
Introduction to SPARQL in life sciences

Tomorrow, 14:00, Room 1+2 WIKIDATA

By Denise Slenter and Marvin Martens Entity #in Wikidata
Genes 1044320
Proteins 744769
Metabolites 85866
Chemicals 157994
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SPARQL endpoint to Swagger Ul: @ g B -LC

Convert SPARQL queries into RESTful API’s
Available from: http://grlc.io/api/marvinm2/A0OPWikiQueries

AOPWlleuerles

O NikiQue: U'?'.m:l//fb‘]&)-’lt)&biDB\"B‘JZU‘)VJUZZL'\dLZb/’UM&"’LES&iJ:U&(

Available as Docker image ——

Under development

default

‘ ﬂ /get-keyevents-from-chemical GetKey Events from chemcical.

‘ m /get-methods-for-aop Get methods for all Key Events of an Adverse Outcome Pathway.

‘ ﬂ /get-mie-for-ao GetMolecular Initiating Events from Adverse Outcome.

‘ “ /get-pathways-for-chemicals Get molecular pathways that contain chemicals from AOP-Wiki.

Merofo-Penuela et al. https://doi.org/10.1007/978-3-319-47602-5_48

% Maastricht University


http://grlc.io/api/marvinm2/AOPWikiQueries

AOP-Wiki in risk assessment workflows
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AOP-Wiki in risk assessment workflows
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Workflows in JupyterHub Docker

Jupyter notebooks allow systematic workflows
JupyterHub deployed in the OpenRiskNet e-Infrastructure
https://jupyterhub-jupyter.prod.openrisknet.org/hub/login

: jupyter Home  Token @ Logout

Spawner Options
Minimal Notebook (CentOS 7 | Python 3.6)
SciPy Notebook (CentOS 7 | Python 3.6)
Tensorflow Notebook (CentOS 7 | Python 3.6)
R Notebook - (experimental, might not work)
Python + RDKit
Nextflow - (experimental, might not work)

SPARQL Notebook (CentOS 7 | Python 3.6 /| SPARQL)

— == OPenRiskNet

RISK ASSESSMENT E-INFRASTRUCTURE
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