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Introduction

● Banco de germoplasma vegetal César Gómez Campo
○ Founded in 1966
○ First germplasm bank in Spain.
○ First germplasm bank focused on wild crop relatives in the world.

Source for both images: 
http://www.bancodegermoplasma.upm.es

Prof. César Gómez 
Campo



Germplasm bank’s data

● Plant data: scientific name and authorship, vernacular name, etc.
● Collection data: geolocation, date, soil type, etc.
● Administrative data: collector(s), breeding institution, storage institution, etc.

More than 10.500 accessions, ~4.400 species



Data standardization: FAO multi-crop 
passport descriptors 

Plant data Source: 
https://www.fao.org/plant-treaty/tools/toolbox-for-sustai
nable-use/details/en/c/1367915/



Data standardization: FAO multi-crop 
passport descriptors 

Collection data Source: 
https://www.fao.org/plant-treaty/tools/toolbo
x-for-sustainable-use/details/en/c/1367915/



Data standardization: FAO multi-crop 
passport descriptors 

Administrative data Source: 
https://www.fao.org/plant-treaty/tools/toolbo
x-for-sustainable-use/details/en/c/1367915/



Data standardization: FAO multi-crop 
passport descriptors 

Source: 
https://www.fao.org/plant-treaty/tools/toolbo
x-for-sustainable-use/details/en/c/1367915/



Resource Description Framework (RDF)

Like human language, RDF statements take the form:

Subject    Predicate    Object

                         
Alberto         likes        pasta

These are known as “triples”.



Resource Description Framework (RDF)

The Object of one triple becomes the Subject of another:

    S           P          O                         
Alberto    likes    pasta
                                    
                              S          P         O

        pasta    origin    Italy



Resource Description Framework (RDF)

The Object of one triple becomes the Subject of another:
                

Alberto    likes    pasta

                           pasta    origin    Italy

                                                 Italy    population    “59.11Mil” 

Allowing for the representation of complex concepts, creating what is 
known as Linked Data.



Resource Description Framework (RDF)

A triplet that is closer to reality:

this:A123  dwc:scientificName ‘Arabidopsis thaliana’

Signifying that accesion number A123’s scientific name is Arabidopsis 
thaliana.

                



Resource Description Framework (RDF)

A triplet that is closer to reality:

this:A123  dwc:scientificName ‘Arabidopsis thaliana’

Signifying that accesion number A123’s scientific name is Arabidopsis 
thaliana.

From the last slide to this one I’ve added ontologies.

this: https://my.exampleurl.com/
dwc: https://dwc.tdwg.org/list/#

                

https://my.exampleurl.com/
https://dwc.tdwg.org/list/#


Ontologies!



~Half of the FAIR Principles are addressed by RDF!

F1. (meta)data are assigned a globally unique and persistent identifier

RDF generally requires all entities to have a URL, therefore, everything has a globally unique identifier

A1. (meta)data are retrievable by their identifier using a standardized communications protocol

A1.1 the protocol is open, free, and universally implementable

A1.2 the protocol allows for an authentication and authorization procedure, where necessary

URLs all use the Web as a mechanism for retrieval of the data they identify.  The Web (HTTP Protocol) is open, 
free, and universally implementable, and allows for authentication.

I1. (meta)data use a formal, accessible, shared, and broadly applicable language for knowledge representation.

I2. (meta)data use vocabularies that follow FAIR principles

I3. (meta)data include qualified references to other (meta)data

RDF was invented to be a formal, broadly applicable language for knowledge representation, and encourages the 
use of shared formal vocabularies to create qualified references.



Semantic Models: Collection data

Source 
:https://github.com/wilkinsonlab/FLAIR
-GG/tree/main/SemanticModel



Semantic Models: Administrative information

Source 
:https://github.com/wilkinsonlab/FLAIR-GG/tree/m
ain/SemanticModel



Semantic models: germplasm data

rdfs:lab
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t
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output

Sio:sampling
SIO:001049

sio: http://semanticscience.org/resource/
dwc: http://rs.tdwg.org/dwc/terms
efo: http://www.ebi.ac.uk/efo/
prov:  http://www.w3.org/ns/prov#
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Source 
:https://github.com/wilkinsonlab/FLAIR-GG/tree/m
ain/SemanticModel



FAO’s multi-crop passport ontology

Source: 
https://github.com/wilkinsonlab/multi-c
rop-passport-descriptor-ontology



YARRRML transformation

Built by: Pablo Alarcón Moreno
https://github.com/pabloalarconm/EMbuilder



(Simplified) YARRRML Transformation 
pipeline

YARRRML 
Template

Sources: 
https://icon-icons.com/icon/file-csv-format-type/134696
https://rml.io/yarrrml/
https://es.m.wikipedia.org/wiki/Archivo:Rdf_logo.svg

https://icon-icons.com/icon/file-csv-format-type/134696
https://rml.io/yarrrml/


(Simplified) YARRRML Transformation 
pipeline

YARRRML 
Template

Sources: 
https://rml.io/yarrrml/

["this:$(uniqid)#Plant_identification", "dwc:sientificName", "$(Scientific_name)", "iri"],
["this:$(uniqid)#Plant_identification", "dwc:sientificNameAuthorship", "$(Scientific_name_authorship)", "iri"],

The whole transformation pipeline exists as a layer on top of your 
pre-existing database!

https://rml.io/yarrrml/


FAIR Data Point (FDP)
● Metadata record of the germplasm database
● Follows the Data Catalog (DCAT) ontological model
● Provides a REST interface and a Web interface for building DCAT records

Source: https://fdp.bgv.cbgp.upm.es/



FDP dcat:Dataset records

Source: 
https://fdp.bgv.cbgp.upm.es/catalog/3e69
9f66-6b8a-4c6a-9d06-d8685718cc33



FDP dcat:Dataset records

Ontology terms (URIs) for 
machine-readability, 
exploration, and indexing



FAIR Data Point Index

A record of all participants in the FLAIR-GG Network

(currently only us… but soon we will grow!)



FLAIR-GG “Virtual Platform”

A place to do federated exploration over the entire network of participants

Source:https://vp.bgv.cbgp.upm.es/
flair-gg-vp-server/resources 



Network at-a-glance:  The FLAIR-GG Word Cloud
FDP metadata ontology terms and keywords are automatically harvested from all network 

participants, and weighted by frequency in the network

Source: 
https://vp.bgv.cbgp.upm.es/flair-gg-vp-server/word
cloud



Benefits of having a network of germplasm 
resources

1. Finding out the relative value of your germplasm in the context of the whole network.

1. Find all the sources of a particular species.

2. Cross-reference between duplicates.

Sources: 
https://commons.wikimedia.org/wiki
/File:Liquefaction-charbon.jpg
https://en.m.wikipedia.org/wiki/File:
Magnifying_glass_icon.svg
https://commons.wikimedia.org/wiki
/File:Diamond_Icon_Transparent.p
ng

https://commons.wikimedia.org/wiki/File:Liquefaction-charbon.jpg
https://commons.wikimedia.org/wiki/File:Liquefaction-charbon.jpg


You can join the FLAIR-GG Network 
whenever you want!

The pathway for joining FLAIR-GG:

1) Create a FAIR Data Point metadata record that has certain required metadata facets

2) Inform our FAIR Data Point index that “you exist”

3) It will then automatically index you and ensure that you are “compliant”

4) The Virtual Platform uses the Index to harvest metadata from all participants, so once 
you are in the Index, you are part of the network!

We are currently working on the documentation for this process, so in the meantime, just 
email us if you want to join!

alberto.camara-ballesteros@ejprd-project.eu



Future plans

● Open Digital Rights Language (ODRL) representation of international treaties regarding 
germplasm data.

● Authorization/Authentication.

● Query-endpoint matching.
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