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Å Ontology Server 

Å Using the Dataset API 

Å Dataset Integration 

Å Data quality and accuracy

Outline
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Component Description URL Template (example)

Compound Representations of chemical compounds http://host:port/compound/{compoundid}

Feature Properties and identifiers http://host:port/feature/{featureid}

Dataset Encapsulates set of chemical compounds and their property 

values

http://host:port/dataset/{datasetid}

Model OpenTox model services http://host:port/model/{modeld}

Algorithm OpenTox algorithm services http://host:port/algorithm/{algorithmid}

Validation,

Report

A validation corresponds to the validation of a model on a test 

dataset.

http://host:port/validation/{validationid}

http://host:port/report/{reportid}

Task Asynchronous jobs are handled via an intermediate Task 

resource. A resource, submitting an asynchronous job should 

return the URI of the task.

http://host:port/task/{taskid}

Ontology service Provides storage and SPARQL search functionality for objects, 

defined in OpenTox services and relevant ontologies

http://host:port/ontology

Authentication and 

authorisation

Granting access to protected resources for authorisedusers http://host:port/opensso

http://host:port/opensso-pol



Å Distributed Web services for predictive toxicology

Å REST technology 

ï Every object has an unique URI

ï URIs are dereferensable

ï Multiple representation of an object is encouraged (e.g. RDF, but also others)

ï Fixed operations ðGET, PUT, POST, DELETE

Å Every object has RDF representation
ï Compounds

ï Datasets

ï Compound properties

ï Prediction algorithms

ï Models

ï Validation statistics

ï Reports

Å Ontologies:  Opentox.owl, Blue Obelisk algorithm ontology, OpenTox

algotihm types ontology, OpenToxendpoints ontology, based on ECHA 

endpoints classification; specific endpoints ontologies, developed by ISS & 

ITEM

OpenTox
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Ontology service
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ÅRDF triple storage

ÅREST interface for 

registration of OpenTox

objects

ÅHTTP POST

ÅSPARQL

Åquery



Build a predictive model

Create a model,

Run calculations with 

dataset

http://host1/dataset/id    

Structures, 

descriptors, 

endpoints

Dataset service

Returns the model URL

http://host1/model/id 

HTTP POST

Build a predictive model

Regression

Classification

Quantum Chemistry

Descriptors, etc., 

/validation/id

Algorithm service

Validation  service

/model/{id}

Published  models,

Algorithms,

Ontologies,

metadata

Ontology service

HTTP POST

Model service



Apply predictive models

Returns the results 

dataset URL 

http://host/dataset/id 

Retrieve available 

endpoints and  model 

URLs, e.g. 

http://host1/model/id

Published  models,

Algorithms,

Ontologies,

metadata

Ontology 

service

HTTP POST

SPARQL

HTTP POST

/model/{id}
Apply the model 

http://host1/model/id

to dataset  

http://host2/dataset/id

Model service



OpenTox API (Application Programming Interface)

ÅThe way applications talk to each other

ÅThe way developers talk to applications

Feature  

GET

POST 

PUT

DELETE

Compound  

GET

POST 

PUT

DELETE

Dataset   

GET

POST 

PUT

DELETE

Ontology    

GET

POST 

PUT

DELETE

Algorithm

GET

POST 

PUT

DELETE

Model  

GET

POST 

PUT

DELETE

AppDomain

GET

POST 

PUT

DELETE

Validation    

GET

POST 

PUT

DELETE

Report    

GET

POST 

PUT

DELETE



RDF - Resources representation 

Å The opentox.owlontology

ï A common OWL data model of all 

OpenToxresources

ï Describes OpenToxresources

ï Describes relationships between them

ï Generates object's RDF representations. 

Å RDF/XML representation is mandatory for 

OpenToxresources.

Å Uniform approach to data representation

ï Calculated and measured properties of 

chemical compounds are represented in an 

uniform way 

ï Linked to the resource used for data 

generation 

ï Annotated via ontology entries

ï Model representations link to algorithms 

and data used

Å .  
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All OpenTox components are defined by 

OWL ontology

http://opentox.org/api/1.1/opentox.owl

All resources are subclasses of 

ot:OpenToxResource

http://opentox.org/api/1.1/opentox.owl


Resources: Chemical compound
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$ curl -H "Accept:chemical/x-daylight-smiles" 

http://apps.ideaconsult.net:8080/ambit2/compound/1

O=C

$ curl -H "Accept:chemical/x-mdl-molfile" 

http://apps.ideaconsult.net:8080/ambit2/compound/1

CH2O

APtclcactv09040902283D 0   0.00000     0.00000

4  3  0  0  0  0  0  0  0  0999 V2000

-0.6004    0.0000    0.0001 O   0  0  0  0  0  0  0  0  0  0  0  0

0.6072    0.0000   -0.0004 C   0  0  0  0  0  0  0  0  0  0  0  0

1.1472    0.9353    0.0016 H   0  0  0  0  0  0  0  0  0  0  0  0

1.1472   -0.9353    0.0016 H   0  0  0  0  0  0  0  0  0  0  0  0

1  2  2  0  0  0  0

2  3  1  0  0  0  0

2  4  1  0  0  0  0

Compound
Provides different representations for 

chemical compounds with a unique and 

defined chemical structure.
/compound/{id}

Conformer
/compound/{id}/conformer/{id}

Documentation
http://opentox.org/dev/apis/api-1.1/structure 

Representation
A subclass of ot:OpenToxResource.

Supports  different Chemical MIME 

formats

RDF representation only for specifying 

owl:sameAslinks to external resources

Example 1. Retrieve compound as MOL

Example 2. Retrieve compound as SMILES

Example 3. Query compounds

$ curl ςH Accept:chemical-ƳƛƳŜ ά 

http:// apps.ideaconsult.net:8080/ambit2/query/compound/{any-identifier-or-keyword}

$ curl ςH Accept:chemical-ƳƛƳŜ ά 

http:// apps.ideaconsult.net:8080/ambit2/query/smarts?search={smarts}

Compound  

GET

POST 

PUT

DELETE



Resources: Dataset

Operations
ÅPOST ïUpload a dataset

ÅPUT ïUpdate the dataset content

ÅDELETE ïRemove the dataset

Representation
RDF/XML (mandatory), MOL, SDF, CSV, TXT, 

ARFF, .. (optional)

ÅThe dataset consists of data entries.

ÅEach entry is associated with exactly one 

chemical compound, identified by its 

URI and available via OpenTox

Compound service API;

ÅOne and the same compound can be 

associated with multiple dataset entries;

ÅEvery ñcolumnò is associated with a 

Feature, its representation should be 

available via OpenToxFeature API
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Dataset
Provides access to chemical compounds and their 

features (e.g. structural, physical-chemical, 

biological, toxicological properties) 
@prefixad: <http://apps.ideaconsult.net:8080/ambit2/dataset/>.

@prefixaf: <http://apps.ideaconsult.net:8080/ambit2/feature/> .

@prefixot: <http://www .opentox.org/api/1.1#>.

Χ

ad:9 a ot:Dataset;

ot:dataEntry

[ a ot:DataEntry;

ot:compound

<http://apps.ideaconsult.net:8080/ambit2/compound/413/conformer/4094

21>;

ot:values

[ a ot:FeatureValue;

ot:featureaf:21576;

ot:value"3.309999942779541"^^xsd:double

] ;

ot:values

[ a ot:FeatureValue;

ot:featureaf:21573;

ot:value"3.0"^^xsd:double

]

] ;

Feature  

GET

POST 

PUT

DELETE

Dataset   

GET

POST 

PUT

DELETE



Compound/
Data

http://myhost.c
om/feature/215
80

http://myhost.c
om/feature/215
89

http://myhost.c
om/feature/215
73

http://myhost.c
om/feature/215
76

http:// myhos
t.com/featur
e/21588

http:// myhost.c
om/feature/218
58

http:// myhost.c
om/feature/221
14

http://myhost.c
om/compound/
413

N,N-dimethyl-4-
aminoazobenze
ne

CN(C1=CC=C(C=
C1)N=N/C2=CC=
CC=C2)C

3 3.31 225.3 YES 3.123

http://myhos
t.com/compo
und/44497

4-

acetamidofl

uorene O=C(Nc3c2c1ccc
cc1Cc2ccc3)C

1 NP 223.28 YES 2.085

é é é é é é é é

Feature    

GET

POST 

PUT

DELETE

Compound

GET

POST 

PUT

DELETE

Dataset   

GET

POST 

PUT

DELETE

All columns have explicit and machine readable pointers to 

originating algorithms, models or data

Everything described by W3C RDF (Resource Description framework) 

representation

OpenTox datasets: Uniform access to data
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http://myhost.com/feature/21573
af:21573

a       ot:Feature , ot:NumericFeature , ot:NominalFeature ;

dc:creator

"http://www.epa.gov/NCCT/dsstox/sdf_isscan_external.html" ;

dc:title "Canc" ;

ot:hasSource "ISSCAN_v3a_1153_19Sept08.1222179139.sdf" ;

=       otee:Carcinogenicity .

http:// myhost.com/feature/21858
dc:title "Structural Alert for genotoxic carcinogenicity" 

ot:hasSource

<http://myhost.com/algorithm/Benigni+%2F+Bossa+rul

ebase+%28for+mutagenicity+and+carcinogenicity> ;

http:// myhost.com/feature/22114
a       ot:Feature , ot:NumericFeature ;

dc:creator

"http://www.blueobelisk.org/ontologies/chemoinformatics -

algorithms/#xlogP" ;

dc:title "XLogP" ;

ot:hasSource

<http://myhost.com/algorithm/org.openscience.cdk.qsar.descriptors.

molecular.XLogPDescriptor> ;

=       otee:Octanol -water_partition_coefficient_Kow .

http://myhost.com/feature/21573
http://myhost.com/feature/21858
http://myhost.com/feature/21858
http://myhost.com/feature/21858
http://myhost.com/feature/22114
http://myhost.com/feature/22114
http://myhost.com/feature/22114


Å Datasets can be easily merged, compared , and calculations 

reproduced, regardless of their physical place.

Å The dataset service offers property, compound, substructure and 

similarity searches via uniform OpenToxApplication Programming 

Interface

Uniform access to the data

12Ideaconsult Ltd.March 17, 2011



Å http://apps.ideaconsult.net:8080/ambit2/dataset/2344 (the dataset)

Å http://apps.ideaconsult.net:8080/ambit2/dataset/2344/metadata

(metadata, obviously) 

Example: mutagenicity dataset

13Ideaconsult Ltd.

http://apps.ideaconsult.net:8080/ambit2/dataset/2344
http://apps.ideaconsult.net:8080/ambit2/dataset/2344/metadata


Example: mutagenicity dataset

14Ideaconsult Ltd.March 17, 2011

Å Activity column (http://apps.ideaconsult.net:8080/ambit2/feature/28958)
@prefix ot:      <http://www.opentox.org/api/1.1#> .

@prefix dc:      <http://purl.org/dc/elements/1.1/> .

@prefix :        <http://apps.ideaconsult.net:8080/ambit2/> .

@prefix ota:     <http://www.opentox.org/algorithmTypes.owl#> .

@prefix otee:    <http://www.opentox.org/echaEndpoints.owl#> .

é

@prefix af:      <http://apps.ideaconsult.net:8080/ambit2/feature/> .

af:28958

a       ot:Feature , ot:NumericFeature ;

dc:creator "194.141.0.136" ;

dc:title "Activity" ;

ot:hasSource "tox_benchmark_N6512.sdf" ;

ot:units "" ;

=       otee:Mutagenicity .

ot:hasSource

a       owl:ObjectProperty .

ot:units

a       owl:DatatypeProperty .

ot:Feature

a       owl:Class .

ot:NumericFeature

a       owl:Class ;

rdfs:subClassOfot:Feature .


