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Our areas of activity:
• Data capture and curation
• Data (nano)publication
• Data provenance 
• Open, community ontologies 

and standards
• Semantic web
• Software development
• Training

Communities we work with/for: As part of:
• UK, European and international 

consortia
• Pre-competitive informatics 

public-private partnerships
• Standardization initiatives
Some of the groups we engage with incl.:

FUNDERS, JOURNAL EDITORS 

& LIBRARIANS



Overview
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Mapping the landscape of standards, 
databases and data policies

in the life sciences 
(including biological, environmental and biomedical sciences)
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A web-based, curated and searchable registry ensuring that biological 
standards and databases are registered, informative and discoverable; also 

monitoring the development and evolution of standards, their usage in 
databases and the adoption of both in  data policies. 



Core%functionalities:
• search(and(filtering,(e.g.(by(
funder,(domain,(type(of(
standard

• Refine(by(publication,(
maintainer(etc.

• add(new(records,(edit(
existing(records

• “claim”(records
• person’s(profile((as(
maintainer(of(records)(
associated(to(the(ORCID(
profile((for(credit)

• visualization(and(views(of(
content(and(linking

Annotation%Sources:
• 4(axes:((material,(process,(
quality,(information)

• NIF,OBI,CL,GO,IAO,EDAM

Search filter, refine



Collections



The

open source software toolscommunity engagement

isa infrastructure

isa model

generic model for experimental 
description and data exchange

(tab, RDF, JSON, …)



Formats & Database Fragmentation



investigation

assay(s) assay(s)

data data

external files in 
native or other for-

mats

pointers to data file 
names/location

investigation
high level concept to link 
related studies

study
the central unit, containing 
information on the subject 
under study, its characteristics 
and any treatments applied.
a study has associated assays

assay
test performed either on 
material taken from the sub-
ject or on the whole initial 
subject, which produce quali-
tative or quantitative meas-
urements (data)

• environmental health
• environmental genomics
• metabolomics
• metagenomics
• nanotechnology
• proteomics

• stem cell discovery
• system biology
• transcriptomics
• toxicogenomics
• communities 

working to build a 
library of cellular 
signatures



The experimental plan

experimental design!
sample characteristic(s)!

experimental variable(s)!

2-week systemic rat study using male Wistar rats (N=15 per dose group)

14 proprietary drug candidates from participating companies and 
2 reference toxic compounds

InnoMed PredTox Project



The experimental plan

experimental design!
sample characteristic(s)!

experimental variable(s)!

technology(s)!
measurement(s)!
protocols(s)!
data file(s)!
…!
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Excel

Direct 
submission

Create templates to fit the type 
of experiments to be described 
following community reporting 
requirements and terms from 

ontologies

Describe & curate your ex-
periment using a desktop-
based, platform independ-

dent tool

Describe & curate your 
experiment with geo-
graphically distributed 

collaborators 

Perform 
data analysis

Share, link and 
reason over

experiments with 
linked data

Submit your 
experiments to 

public repositories

Create your own 
repository

Publish, along with 
your research 

articles

A growing number 
of editors export 
ISA-tab already, 

add yours..

Core ISA tools Externally Developed 
Tools

Powered by ISA 
tools

& specialised 
community repositories



http://dx.doi.org/10.5524/100063 

investigation

study

http://dx.doi.org/10.5524/100063


http://www.nature.com/search?journal=sdata&q=ecology

http://www.nature.com/articles/sdata201513

http://www.nature.com/articles/sdata20158

http://www.nature.com/search?journal=sdata&q=ecology
http://www.nature.com/articles/sdata201513
http://www.nature.com/articles/sdata20158














http://dx.doi.org/10.5281/zenodo.28019

JSON-schemas
JSON examples

http://dx.doi.org/10.5281/zenodo.28019


Open Biological and biomedical 
Ontologies (OBO) Foundry

• origins related to Gene Ontology (GO) 
• collection of orthogonal reference ontologies in the 

biological and biomedical domain
• e.g GO, chemical entities (ChEBI), investigations (OBI), 

phenotypes (PATO, MP), …
• agreed set of principles; best practices on ontology 

development
• open
• well-defined format, e.g. obo or owl
• uses identifiers according to obo id policy
• ontology life-cycle/versioning
• clearly specified and delineated content
• unambiguous definitions
• uses or extends relations in the obo relations ontology
• well-documented
• plurality of users (mailing list, issue tracker)
• developed collaboratively
• orthogonal, modular
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http://isa-tools.github.io/stato/

• General-purpose statistics ontology (formal logic-based 
representation)

• Coverage for processes (e.g. statistical tests and their condition of 
application) and information needed or resulting from statistical 
methods (e.g. probability distributions, variable, spread and 
variation metrics) 

• STATO also benefits from: (i) extensive documentation with the 
provision of textual and formal definitions; (ii) an associated R 
code snippets using the dedicated R-command metadata tag, 
aiming at facilitating teaching and learning while relying of the 
popular R language; (iii) query examples documentation, 
highlighting how the ontology can be harnessed for reviewers/
tutors/student alike.

Developed in collaboration with Dr Burke, Senior Statistician, 
Nuffield Department of Population Health, University of Oxford

http://isa-tools.github.io/stato/








Questions?
You can email us...

isatools@googlegroups.com

View our blog
http://isatools.wordpress.com

Follow us on Twitter
@isatools

View our websites

View our Git repo & contribute
http://github.com/ISA-tools

Thanks for your attention!

mailto:isatools@googlegroups.com
mailto:isatools@googlegroups.com
mailto:isatools@googlegroups.com
mailto:isatools@googlegroups.com

