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Biodiv    community 

source: https://whatisgreenliving.com/what-are-different-types-of-biodiversity/



Elixir BFSP community

‣ Biodiversity, Food 
Security and Pathogens 
community 

‣ mobilize genetics, 
phonemics, observation, 
and omics data 

‣ focus on research data 
management (brokering, 
interop) and analysis
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ELIXIR BFSP Strategy: https://zenodo.org/records/15133254 

https://zenodo.org/records/15133254


Many mature data repositories

‣ Well curated resources 

‣ We expect good  
FAIR assessment scores
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…Research infrastructure,  
catalogue of datasets 

Raw nucleotide  
sequences

Sample metadata

Species identification 
meta-barcoding 



Well curated resources
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Well curated resources



However … 

‣ FAIR scores for multiple biodiversity resources with FAIR-Checker: 
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Source Type of 
entries

Metadata access 
point

URL FAIR score

EBI Biosamples BioSamples 
structured 

JSON-LD export https://www.ebi.ac.uk/biosamples/samples/
SAMEA112797446.ldjson

45.8 %

EBI Biosamples
BioSamples 
entry

HTML landing 
page https://www.ebi.ac.uk/biosamples/samples/SAMEA112797446 16.7 %

ENA
ENA browser 
entry

HTML landing 
page https://www.ebi.ac.uk/ena/browser/view/SAMEA112797446 16.7 %

ERGA
ERGA portal 
organism 
page

HTML landing 
page https://portal.erga-biodiversity.eu/organism/SAMEA112797446 16.7 %

BOLD / iBOL
Barcode 
record

HTML landing 
page http://portal.boldsystems.org/record/CHOLH011-12 16.7 %

BOLD / iBOL Dataset DOI https://doi.org/10.5883/DP-Latest 16.7 %

LifeWatch ERIC
Metadata 
Catalogue 
record

HTML landing 
page (JS app)

https://metadatacatalogue.lifewatch.eu/srv/eng/
catalog.search#/metadata/dc512697-… 16.7 %

LifeWatch ERIC Sample record RDF/XML export
https://metadatacatalogue.lifewatch.eu/srv/api/records/
dc512697-…/formatters/rdf?output=xml 16.7 %

eLTER Dataset DOI https://doi.org/10.82159/gt66-zt98 16.7 %

DiSSCo
Digital 
specimen

DOI (landing 
page) https://doi.org/10.3535/ZVR-CRA-1Y1 16.7 %

DiSSCo
Digital 
specimen

DOI metadata (?
noredirect) https://doi.org/10.3535/ZVR-CRA-1Y1?noredirect 16.7 %

DiSSCo
Digital 
specimen REST API

https://disscover.dissco.eu/api/digital-specimen/v1/10.3535/
ZVR-CRA-1Y1 16.7 %

https://www.ebi.ac.uk/biosamples/samples/SAMEA112797446.ldjson
https://www.ebi.ac.uk/biosamples/samples/SAMEA112797446
https://www.ebi.ac.uk/ena/browser/view/SAMEA112797446
https://portal.erga-biodiversity.eu/organism/SAMEA112797446
http://portal.boldsystems.org/record/CHOLH011-12
https://doi.org/10.5883/DP-Latest
https://metadatacatalogue.lifewatch.eu/srv/eng/catalog.search#/metadata/dc512697-%E2%80%A6
https://metadatacatalogue.lifewatch.eu/srv/api/records/dc512697-%E2%80%A6/formatters/rdf?output=xml
https://doi.org/10.82159/gt66-zt98
https://doi.org/10.3535/ZVR-CRA-1Y1
https://doi.org/10.3535/ZVR-CRA-1Y1?noredirect
https://disscover.dissco.eu/api/digital-specimen/v1/10.3535/ZVR-CRA-1Y1


However … 
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LifeWatch ERIC Same record RDF/XML export https://metadatacatalogue.lifewatch.eu/srv/api/records/
dc512697-…/formatters/rdf?output=xml

16.7 %

16,7% is the minimal FAIR-checker score:  
→ web accessible resource  
→ no semantic metadata 

no JSON-LD markupmalformed RDF/XML

ERGA ERGA portal 
organism 

HTML landing 
page

https://portal.erga-biodiversity.eu/organism/SAMEA112797446 16.7 %

45% is not a good FAIR score for a well curated resource  
→ Generic FAIR assessments may be useless for community needs 
→ Community-specific fields may not be evaluated by FAIR-checker

EBI Biosamples BioSamples 
structured data

JSON-LD 
export

https://www.ebi.ac.uk/biosamples/samples/
SAMEA112797446.ldjson

45.8 %

https://metadatacatalogue.lifewatch.eu/srv/api/records/dc512697-%E2%80%A6/formatters/rdf?output=xml
https://portal.erga-biodiversity.eu/organism/SAMEA112797446
https://www.ebi.ac.uk/biosamples/samples/SAMEA112797446.ldjson


Biodiv-FAIR-Checker project
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Objective #1

Identify community-
specific practices in 
terms of metadata

Objective #2

Develop tooling 
through a community 
specific plugin in FAIR-
Checker

Objective #3

Build and make 
available this profile 
through Bioschemas

Communities

Consultations with ERGA, 
iBOL/BOLD, LifeWatch ERIC, 
eLTER, DiSSCo and GGBN: 
genomics, barcodes, 
specimens and ecological 
time series.

Partners

ELIXIR-FR (FAIR-Checker), 
ELIXIR-CH (communities), 
ELIXIR-UK (Bioschemas)

Funding

ELIXIR Commissioned Service 
2024-SCIENCE-BFSP, Work 
Package 6: raising the 
FAIRness of European 
biodiversity data through 
ELIXIR-aligned standards, 
services and training.



BioDiv-FC: community-aware FAIR-Checker

Expected results:  

‣ Extends the open-source FAIR-Checker tool with plugins 

‣ 1 plugin:   

- Generic metrics kept, but rephrased recommendations for 
biodiversity 

- Community profile formalised in SHACL (mandatory, 
recommended, optional properties) 

‣ A new Biodiversity profile extending the collection of 
Bioschemas profiles → improved visibility, community support, 
tooling … 
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FAIR-Checker

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

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


FAIR-Checker consumes web pages
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‣ Users submit web page URLs or 
DOIs.  

‣ DOIs are resolved as web pages  

‣ FAIR-Checker consumes the referred 
locations on the web



Advanced metadata harvesting
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‣ HTML rendering + parsing: 
Semantic metadata is 
extracted from the web page 
in JSON-LD, microdata, 
RDFa. (JSON-LD is the most 
adopted format) 

‣ Content negociation: 
Is the web server able to 
answer something different 
from a web page ? semantic 
metadata in RDF ? 

‣ FAIR Signposting: a protocol 
to guide machine where the 
metadata is stored (e.g. inside 
the web page, in a file on the 
server, at a remote location) 

TODO



FAIR-Checker produces a FAIR assessment report 
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‣ Aggregated score per 
principle 

‣ Visualised with a radar plot  

‣ HTML badge summarising 
the whole evaluation



Detailed FAIR assessment results
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‣ Per metric evaluation with 
 

‣ Recommendations for 
improvement if  

‣ Detailed information on 
what is evaluated  

‣ Metrics can be computed 
individually 

0 ≤ s ≤ 2

s < 2



FAIR-Checker (FC) evaluates semantic metadata
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"anyOf"

DC-Terms 
DCAT 
Schema.org

+ ODRL

+ DOAP,  
DBO, CC …

+ PROV-O, PAV



FC benefits from 37+ Life Science profiles

‣ different usage 
of schema.org 
for life sciences 

‣ Communities 
agree on 
minimal/
recommended/
optional 
annotation
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http://schema.org


FC evaluate metadata completeness
R1.3: (Meta)data meet domain-relevant community standards
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Validation of Bioschemas 
profiles:      

   → rank missing metadata  
   → developer focus  
       on minimal metadata first

https://www.go-fair.org/fair-principles/r1-3-metadata-meet-domain-relevant-community-standards/


ENA checklists as community 
profiles for biodiversity 
samples ? 



Towards a Bioschemas “Biosample” profile 
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3 priorities for metadata fields 

Importance Count Elements

Mandatory 10
"organism part",    "lifestage",    "project name",    "collected_by",    "collection 
date",    "geographic location (region and locality)",    "habitat",    "sex",    
"geographic location (country and/or sea)",    "collecting institution",

Recommended 3 "geographic location (latitude)",    "geographic location (longitude)",    
"specimen_voucher",

Optional 29

"Latitude Start",    "Longitude Start",    "Latitude End",    "Longitude End",    
"relationship",    "sample symbiont of",    "symbiont",    "sample collection method",    
"sample coordinator affiliation",    "sample same as",    "sample derived from",    
"barcoding center",    "tolid",    "identified_by",    "elevation",    
"identifier_affiliation",    "original collection date",    "original geographic location",    
"original geographic location (latitude)",    "original geographic location 
(longitude)",    "sample coordinator",    "GAL",    "specimen_id",    
"GAL_sample_id",    "proxy voucher",    "proxy biomaterial",    "bio_material",    
"culture_or_strain_id",    "depth",



Each checklist attribute is a name/value pair



FAIR-Checker 
implementation of the 
ENA53 checklist



Profile → graph shapes
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→ 2 mandatory properties 
M = {p1, p2}

 
→ 3 recommended properties 
R = {p3, p4, p5}

 → set of 
target classes to which the 
profile applies

C = {C1, C2}

  
→ a metadata profile composed 
by target classes, mandatory 
and  recommended properties 

P = {C, M, R}

Generated  
SHACL constraints  
for validating P

→ 2 sh:path strong 
cardinality constraints  
on  and  and  
3 medium cardinality 
constraints  
on ,  and   
for  or  instances. 

p1 p2

p3 p4 p5

C1 C2

Generic SHACL template

…

optional properties are omitted for space constraints 



Example SHACL sub-shape 
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We need to adjust the shape 
template to meet schema.org  
usage for ENA 53 checklist for 
Biosamples. 

http://schema.org


Metadata completeness score
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score =
3(M − e) + 2(R − w) + (O − i)

3M + 2R + O
× 100

Each level is assigned an importance weight 3 for mandatory, 2 for 
recommended and 1 for optional and the completeness score is the 
fraction of achievable weighted points, expressed as a percentage. 

: number of mandatory, recommended, and optional properties

: number of SHACL shape “errors”, “warning”, “errors”
M, R, O
e, w, i



Demo
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https://www.ebi.ac.uk/biosamples/samples/SAMEA119944482

https://www.ebi.ac.uk/biosamples/samples/SAMEA119944482


Demo
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https://www.ebi.ac.uk/biosamples/samples/SAMEA119944482

https://www.ebi.ac.uk/biosamples/samples/SAMEA119944482


Now, moving from a non-
semantic checklist to 
Bioschemas ? 

🤔



Work in progress: schema.org alignment of key-value pairs

‣ Can be time consuming 

‣ Requires domain expertise 

‣ Requires schema.org + semantic web expertise
29

http://schema.org
http://schema.org


Work in progress: schema.org alignment of key-value pairs
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1. Use an LLM for drafting the semantic alignment  

•Provide the key-value pairs (checklist)  

•Provide the Biosample type 

•Explain what is and how is written  
an SSSOM mapping  

•Ask for confidence scores 

2. Manually revise the mappings with experts  

•focus on low confidence scores

http://schema.org


Work in progress: schema.org alignment of key-value pairs
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http://schema.org


Conclusion and next 
steps



Take-home messages
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A very short project (1 year funding) 

Already multiple achievements  

‣ Community needs 

‣ Prototype based on the ENA 53 checklist  

‣ A draft Biosample profile 

Next steps 

‣ A plugin architecture to extend FAIR-Checker  
with community specific rules 

‣ A Biosample profile within Bioschemas  

‣ A roadmap for the development of other community-based plugins



The team
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Coordination,  
community needs

Robert Waterhouse 

Chiara Bortoluzzi 

Christian de Guttry

Tooling 

Alban Gaignard 

Fred de Lamotte 

Brieuc Quemeneur 

Erwan Corre

Community  
engagement 

Nick Juty 

Carole Goble



Backup slides



FAIR assessment badges

36

‣ A badge points to a 
persistent, machine-readable 
result 

‣ The evaluation result is FAIR 
itself (DQV, PROV 
ontologies): 

‣ typed entities  

‣ linked to individual metrics 
and the evaluated resource 

‣ with provenance metadata 
(wasDerivedFrom, 
wasAttributedTo)



Used LLM prompts
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From this web page https://
bioschemas.org/types/BioSample/
0.2-DRAFT, can you extract the 
semantic properties and their 
related classes into a JSON data 
structure ? Can you store this file in 
the project ?

Here is a list of ENA metadata for 
the checklist numbered 53 : 
mandatory_elements = [ 
    "organism part", 
    "lifestage", 
    "project name", 
… 
    "culture_or_strain_id", 
    "depth", 
] 

Can you store them in a JSON data 
structure ?

Very good, now this page https://mapping-commons.github.io/
sssom/dev/ describes SSSOM, a tabular format aimed at describing 
mappings between ontology classes and properties. Here are the 
column titles for such a terminology mapping format: ["subject_id", 
"subject_label", "predicate_id", "object_id", "object_label", 
"mapping_justification", "author_id", "confidence", "comment"] Can 
you generate an SSSOM mapping based on all ENA_53_checklist.json 
as subject_id and the Bioschemas Biosample properties you just 
extracted ? Please report your confidence score for each mapping. 
The "subject_id" column should contain ENA metadata fields, the 
"object_id" should contain the Biosample properties. Store the SSOM 
mapping in a CSV file. Do not invent mapping when they do not exist.

can you replace the 
mapping_jsutification by 
"LanguageBasedSimilarityMeasure" 
to reflect that it was computed by an 
LLM ? is there any other term for that ?

for each of the 12 unmapped properties, can you 
propose schema.org candidate properties ?

❶

❷

❸ ❹

❺


