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Application	Programming	Interface	(API)

• API:	A	way	computer	programs	talk	to	one	another.	
– Can	be	understood	in	terms	of	how	a	programmer	sends	instructions	

between	programs

• The	API	specifies	how	software	components	should	
interact
– A	good	API	makes	it	easier	to	develop	a	program	by	providing	all	the	

building	blocks.	A	programmer	then	puts	the	blocks	together.

• Access	the	database	via
– Any	programming	language	
– Workflow	systems	:	Taverna,	Knime,	Pipeline	Pilot
– Allow	bridging	with	data	analysis	tools
– Build	different	user	interface	and	visualisations

• Implement	
– Your	database	with	different	technology	but	exposing	the	same	API	
– Ideally	multiple	independent	interoperable	implementations
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Overview of OpenTox API 
(REST Application Programming Interface)
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•The way applications talk to each other
•The way developers talk to applications



Compound/
Data
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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: Unified 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 .



NM	database	challenges
• Physico chemical	identity
Different	analytic	techniques,	manufacturing	
conditions,	batch	effects,	mixtures,	impurities,	
size	distribution,	differences	in	the	amount	of	
surface	modification,	etc.	
• Biological	identity
Wide	variety	of	measurements,	toxicity	
pathways,	effects	of	ENM	coronas,	modes-of-
action,	interactions	(cell	lines,	assays).
• Data	formats,	Provenance,	Visualisation
From	raw	data	to	study	summaries	for	
regulatory	purposes;	linking	with	experimental	
protocols;	user	friendly	visualisation.

• Diverse	requirements,	posed	by	the	
nanotechnology	community;

• Data	representation	and	integration	
challenges	mainly	due	to	data	complexity	
and	provenance

• Support	for	data	analysis
Ø Requires	“spreadsheet”	or	matrix	view	of	

data.	
Ø The	experimental	data	in	the	public	

datasets	is	usually	are	not	in	a	form	
appropriate	for	modelling.	

Ø Standardisation in	these	sources	is	specific	
to	each	database.	

Ø Even	in	curated	collections	the	
preparation	of	data	for	modelling	is	not	a	
straightforward	exercise	
Ø (e.g.	the	experimental	values	can	be	merged	in	

many	different	ways	into	a	matrix,	depending	on	
which	experimental	protocols	and	conditions	are	
considered	similar;	also	there	could	be	multiple	
values	due	to	replicates	or	similar	experiments)
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Nanomaterials	representation	
• Nanomaterials

– Core
– Coating(s)
– Linkage
– Impurities
– Components,	internal	

structure,	etc.
• Typical	assay	description

– Property	– value	(range	of	
values)	– units	(Excel	
templates)	

• More	complex	description:		
– Experimental	graph		(ISA-TAB	

/	ISA-TAB-nano)

• Existing	data	models
– BioAssay Ontology
– OECD	Harmonized	Templates
– CoDATA UDS
– ISA-TAB- Nano

• Commonalities:
– Materials	sample
– Protocols,	protocol	

parameters
– Experimental	conditions
– Readouts	

• Measurements,	
• Measurement	groups,	
• Raw		data,	derived	data
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REST	Application	Programming	
Interface http://enanomapper.github.io/API/
API	documentation	(Swagger-UI) Interactive	API	queries
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API	documentation	with	Swagger
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REST	API	documentation:		
http://enanomapper.github.io/API/



Substance	search
http://enanomapper.github.io/API/#!/substance_1/getSubstances
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Experimental	data
http://enanomapper.github.io/API/#!/substance_1/getSubstanceStudy
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application/json



Data	model
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Chemical	Structure	Search
http://enanomapper.github.io/API/#!/compound_0/searchByIdentifier
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Titanium	dioxide	SMILES



Search	nanomaterial	by	chemical	
structure

http://enanomapper.github.io/API/#!/substance/searchByRelatedCompound
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Nanomaterial	components
http://enanomapper.github.io/API/#!/substance_1/getSubstanceComposition
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Thank	you!

Questions?
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