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Bioschemas: metadata for (life) sciences 
websites and data feeds

Community initiative built on top of schema.org

Aim

Improve data discoverability and interoperability in Life 
Sciences

Approach

Add Life Science types to schema.org

Provide usage guidelines and examples

Minimum, recommended, optional

Link to domain ontologies

Support software

Specification

Data model

Minimum information

Controlled vocabularies

Cardinality

Documentation

Examples

New (properties, types)



How does it work?



● F1, F3. Promote 
- use of unique 
identifiers

● F2. Provide -
rich metadata 
specifications

● F4. Promote -
use of registries

Findable Accessible Interoperable Reusable

FAIRness support in Bioschemas 

● A1. Use -
HTTP(S)

● A2. Promote -
use of registries

● I1. Use - JSON-
LD

● I2. Use -
schema.org

● I3. Provide -
metadata 
specifications 
linking objects 
to each other

● R1. Provide - metadata 
specifications 
(minimum, 
recommended, 
optional)

● R1.1. Promote - use of 
licenses

● R1.2 Promote -
provenance and 
attribution

● R.1.3 Provide -
community standards



FAIRness limitations in Bioschemas

● Focus on findability

● Focus on structured metadata via markup on webpages (but also options for data feeds/dumps)

● Lightweight rather than strong (e.g., ontology level) semantics

● Separation between metadata and data not always clear

● One profile per type (some use cases could need multiple profiles)

● Some tooling but (maybe) not enough



FAIRness evaluation and Bioschemas validation

https://fair-checker.france-bioinformatique.fr/

https://fair-checker.france-bioinformatique.fr/


How are Bioschemas used?
Bioschemas define domain-specific profiles to add

structured metadata to Life Science resources on the Web

by using and expanding schema.org:

ChemicalSubstance, Gene, MolecularEntity, Protein,
ProteinStructure, Sample, Taxon

General-purpose profiles are being lifted for use beyond
life sciences (https://schemas.science/) including Dataset,
Course, ComputationalWorkflow, ComputationalTool,
TrainingMaterial.

Bioschemas are deployed widely with >180 profile 

deployments overall

Bioschemas are developed and maintained by working groups

in an active community (>150 members)
https://bioschemas.org/profiles/

https://schemas.science/
https://bioschemas.org/profiles/


Building FAIR data packages 
with RO-Crate



Is it FAIR to use all 
these repositories?

Researchers are asked to make their research 

outputs FAIR – where to publish?

Thousands of public, institutional and domain-

specific repositories 

Help from guidance and catalogues

(FAIRsharing, re3data, FAIR Cookbook)

..but how to gather and reference outputs 

across multiple repositories? 

What about contextual information?

https://fairsharing.org/

https://faircookbook.elixir-europe.org/

https://www.re3data.org/

https://faircookbook.elixir-europe.org/
https://faircookbook.elixir-europe.org/
https://faircookbook.elixir-europe.org/


Gathering diverse research 
outputs

Building a collection of compounded objects
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Describe and package data collections, datasets, software etc. 

with their metadata

Platform-independent object exchange between repositories and services

Support reproducibility and analysis: link data with codes and workflows

Transfer of sensitive/large distributed datasets with persistent identifiers

Aggregate citations and persistent identifiers

Propagate provenance and existing metadata

Publish and archive mixed objects and references

Reuse existing standards, but hide their complexity

Aims of FAIR 
Research Objects

https://researchobject.org/


RO-Crate: Practical and 
general purpose

Infrastructure independent – avoiding repository/service silos

Practical, lightweight, robust

Familiar, developer friendly, web native, machine- and human-

readable, search-engine accessible

Adoptable Linked Data JSON and PIDs

Embrace diversity, legacy, unknowns, open-ended, multi-

interpretation, self-describing, interlingua

Adaptable Metadata Profiles

https://www.researchobject.org/ro-crate/

https://www.researchobject.org/ro-crate/


Realizing FAIR Digital 
Objects with RO-Crate
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RO-Crate Metadata file

id

type

description

datePublished

…

licenseauthor organisation

https://github.com/o/script

files

By reference 

(PID, URL)

RO-Crate Content

directories

id

type

description

datePublished

creator

size

format

… 
https://doi.org/10.5281/zenodo.5841615

Structured metadata 

about the RO-Crate 

and content

Reference existing repositories

Re-use Web standards (JSON-LD, 

schema.org)

Persistent identifiers w/FAIR Signposting

Add context: people, projects, etc.

https://www.researchobject.org/ro-crate/specification.html

https://doi.org/10.5281/zenodo.5841615
https://www.researchobject.org/ro-crate/specification.html


https://www.npmjs.com/package/ro-crate-html

https://www.npmjs.com/package/ro-crate-html


Guidance by 
examples

16https://www.researchobject.org/ro-crate/specification

https://www.researchobject.org/ro-crate/specification


RO-Crate
in practice

RO-Crate is used by multiple 

international projects

Applied across research domains –

from life sciences to cultural 

heritage

https://www.researchobject.org/ro-crate/in-use/



Collecting corpora for a 
Language Data Commons

Peter Sefton et al: https://ptsefton.com/2022/11/25/ldaca-metadata-ecosystem-eresearch-

2022/index.html

https://www.researchobject.org/ro-crate/in-use/LDaCA.html

https://youtu.be/p-GZbe-Kzww

https://ptsefton.com/2022/11/25/ldaca-metadata-ecosystem-eresearch-2022/index.html
https://ptsefton.com/2022/11/25/ldaca-metadata-ecosystem-eresearch-2022/index.html
https://youtu.be/p-GZbe-Kzww
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ROHub: Earth 
observation data

The EOSC project RELIANCE use RO-Crate 
to package data cubes of earth observation 
data, along with documentation, images and 
workflows

Connects to related infrastructures for 
interactive execution/analysis.

Metadata includes temporal coverage, 
spatial coverage and vertical coverage. 

ROHub publishes the archived RO-Crates to 
general-purpose repositories (Zenodo, 
B2Share) for longevity and PIDs.

https://w3id.org/ro-id/6fa27870-c1a4-4386-8d51-855d5ac932e2

https://reliance.rohub.org/ 

https://www.researchobject.org/ro-crate/in-use/rohub.html

https://w3id.org/ro-id/6fa27870-c1a4-4386-8d51-855d5ac932e2
https://www.researchobject.org/ro-crate/in-use/rohub.html
https://www.researchobject.org/ro-crate/in-use/rohub.html


20

Building an 
EOSC ecosystem of
FAIR Workflows 

• EOSC projects BY-COVID, EOSC-Life, 

EuroScienceGateway, BioDT exchange rich 

Workflow RO-Crates within an emerging 

EOSC ecosystem of workflow services

• Workflow Crates transfer

• identifiers, authors, license, workflow system

• executable workflows in their native format (e.g. 

Galaxy)

• interoperable CWL description of the workflow

• software citations (e.g. tools used)

• required data sources

• test suites

• workflow execution provenance

https://workflowhub.eu/

https://w3id.org/workflowhub/workflow-ro-crate/

https://w3id.org/ro/wfrun/

https://workflowhub.eu/
https://w3id.org/workflowhub/workflow-ro-crate/
https://w3id.org/ro/wfrun/


https://www.researchobject.org/ro-crate/profiles

https://www.researchobject.org/ro-crate/profiles


Thank you!
Leyla Jael Castro, 

ZB MED Information Centre for Life Sciences
Bioschemas

Stian Soiland-Reyes 
The University of Manchester
RO-Crate community co-chair
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